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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

 

ǺȅǮǚǽ ȅǵȋǳɝȅǾǢȄǕ  

 

 

ȭǩȋǵȅǼǢ ǺȅǮǚǽǕ 

 

ʆȅǺǢ 

ǵǔ 

ǘǚȅǵǬ ȭǢȄǮ ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ ȭǵȄȅǺǵȄǽ 

ǗǠȓȄǼ 

șǑ SICIP-LE-WEL-01-G ǢǺɝ͛ȋǽ ȭǶǾȄǤǱ ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ (OHS) ǧǧɝȄ 

ʙȋȓȄǤ  ǢǼȄ 

șȘ ǥ̀Ȅ 

ȚǑ SICIP-LE-WEL-02-G ȭǺȐȅǽǢ ǤȄȅǵȅǱǢ ǴȄǼǰȄ ϤȄǸȁȄǼ ǢȋǼ ǤǰǵȄ Ȁ̩Ȅǳǵ șȘ ǥ̀Ȅ 

țǑ SICIP-LE-WEL-03-G ǢȄȅǼǤȅǼ ǖˆǵ ǞǸǔ ϥȄԑǻȂȄǽ ϤȄϚȄ ǢǼȄ șȘ ǥ̀Ȅ 

 

 

ȭȀʮǼ ȭ͟ȅȀȅǷǢ ǺȅǮǚǽǕ 

 

ʆȅǺǢ 

ǵǔ 

ǘǚȅǵǬ ȭǢȄǮ ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ ȭǵȄȅǺǵȄǽ 

ǗǠȓȄǼ 

șǑ SICIP-LE-WEL-01-S ǽȄǘǬ ǘȅ˙ȅǵǻȂȄȅǼǔ ȭȀʮȋǼ ȅʈǵ ʙʅȄǢʨȀ ʙȋȓȄǤ ǢǼȄ  șȘ ǥ̀Ȅ 

ȚǑ SICIP-LE-WEL-02-S ȁȄǱ Ǡ ǶȄǠȓȄǼ ӶǽȀ ϤǸȁȄǼ ǢǼȄ șȘ ǥ̀Ȅ 

țǑ SICIP-LE-WEL-03-S ȅǵ֖ɝǽǱȄ ǶǼȆʹȄ ǞǸǔ ǶȅǼǺȄǶ ǢǼȄ șȘ ǥ̀Ȅ 

 

 

ǖʹȋǶǾǵ ȭ͟ȅȀȅǷǢ ǺȅǮǚǽǕ 

 

ʆȅǺǢ 

ǵǔ 

ǘǚȅǵǬ ȭǢȄǮ ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ ȭǵȄȅǺǵȄǽ 

ǗǠȓȄǼ 

șǑ SICIP-SBD-WEL-01-O Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǞǸǔ ȭǢȐǾǽ ʙȋȓȄǤ ǢǼȄ ȚȘ ǥ̀Ȅ 

ȚǑ SICIP-SBD-WEL -02-O Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǚǶǢǼǰ ǞǸǔ ǻ̆ǶȄȅǱ ʙϊǱ ǢǼȄ ȚȘ ǥ̀Ȅ 

țǑ SICIP-SBD-WEL -03-O ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȄ ȠȘ ǥ̀Ȅ 

ȜǑ SICIP-SBD-WEL -04-O ϛȄȀ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȄ ȞȘ ǥ̀Ȅ 

ȝǑ SICIP-SBD-WEL -05-O ϛȄȀ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȄ ȞȘ ǥ̀Ȅ 

ȞǑ SICIP-SBD-WEL -06-O ϛȄȀ ǬȄǔȋ͗ǵ ǗǢɝ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȄ ȞȘ ǥ̀Ȅ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǖʹȋǶǾǵ ȭ͟ȅȀȅǷǢ ǺȅǮǚǽ 

 

 

 

 

 

ǺȅǮǚǽ-ș   

 

 

 

 

 

 

 

 

ǺȅǮǚǽǕ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǞǸǔ ȭǢȐǾǽ ʙȋȓȄǤ ǢǼȄ  

SICIP-LE-WEL-01-O  

 

 

 

 

 

 

 

ȅ͔ǽЋ ǷǼ ǘ̃Ȅȅ͖ Ǣȅ̩ʨʨǹȋǵȀ Ǟ ̃ǘȋǵȄȋǹǾǵ ȭʙȄʈȄǺ 

ǖǲɝ ȅǸǹȄǤ, ǖǲɝ Ǻ̆ǰȄǽȓ 

  



3 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǺȅǮǚǽ (Module) ƙ ș 

 

ǺȅǮǚǽ ȅǾȋǼȄǵȄǺǕ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǞǸǔ ȭǢȐǾǽ ʙȋȓȄǤ ǢǼȄ 

 

ǘǚȅǵǬ ȭǢȄǮǕ SICIP-LE-WEL-01-O                                                   ǵȅǺǵȄǽ ǗǠȓȄǼǕ ȚȘ ǥ̀ȄǑ 

 

ǺȅǮǚǽ ȅǸǸǼǰǕ 

Ǟǘ ǺȅǮǚȋǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǞǸǔ ʙ֜ȅʱ ʙȋȓȄȋǤǼ ǩϢ ʙȋȓȄǩǵȆȓ ˕Ȅǵ, ǳʹǱȄ ǞǸǔ ǺȋǵȄǹȄǸ ǖ̇ ɝɦ֖ ǢǼȄ ȁȋȓȋǨǑ ǞȋǱ 

ȅǸȋǾǿǹȄȋǸ ǖ̇ ɝɦ֖ ǼȋȓȋǨ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ Ǡ ʙ֜ȅʱ Ȁ̩ ȋǢɝ ǴȄǼǰȄ, Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ǚǶǢǼǰ ȅǧȅͥǱ ǢǼȄ, 

ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ Δʨ ȅǧȅͥǱ ǢǼȄ, ǞǸǔ Ǡȋȓȅ̷ǔȋȓ ͼǰǤǱ ǺȄǵ ȅǵȓ̆ȋǰǼ ǺȄǵǳ˦ ϤȄϚȄ ǢǼȄǑ 

  

ȅǾǣǵǷǽ (Learning Outcomes): Ǟǘ ǺȅǮǚǽʨ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄǕ 

șǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǞǸǔ ȭǢȐǾǽ ֓ǪȭǱ ǶȄǼȋǸǑ   

ȚǑ Ǡȋȓȅ̷ǔȋȓ ϤǸϘǱ ǚǶǢǼǰ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȋǸǑ 

țǑ ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ Δʨͼȅǽ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȋǸǑ 

ȜǑ Ǡȋȓȅ̷ǔȋȓ ͼǰǤǱ ǺȄǵ ȅǵȓ̆ȋǰǼ ǺȄǵǳ˦ ϤȄϚȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄ (Assessment Criteria):   

șǑ  ȅǸȅǹ̏ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǱȄȋǳǼ ʙȋȓȄȋǤǼ ȅǹȅ˭ȋǱ ϤȄϚȄ ǢȋǼȋǨǑ 

ȚǑ  Ǡȋȓȅ̷ǔ ȭǢȐǾǽͼȅǽ ֓ȋǪȋǨ Ǒ  

țǑ  ȭǬǢȅǵǢʅȄǽ ʑǘǔ ȭǲȋǢ Ǡȋȓȅ̷ǔ ȅǧͥ ǞǸǔ ǶȅǼǹȄǿȄ ϤȄϚȄ ǢȋǼȋǨǑ 

ȜǑ  ȅǾ̼ ǺȄǵ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ȭǸȀ ǚǶǢǼǰ ȅǧȅͥǱ ǢȋǼȋǨǑ 

ȝǑ  ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǣǼǧȋǻȄϛ (Consumable) Ǡȋȓȅ̷ǔ ǚǶǢǼǰ ȅǧȅͥǱ ǢȋǼȋǨǑ 

ȞǑ  ȅǸȅǹ̏ ǚǶǢǼȋǰǼ ǩϢ ǚǶ֜ʱ ȅǾȅ̷ǔ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǖԑǻȄȓȆ ȅǧȅͥǱ ǢȋǼȋǨǑ 

ȟǑ  Ǡȋȓȅ̷ǔ ǼǮ ǞǸǔ ȅǷǽȄǼ ȭǺǬȄǽ ǱȄǼͼȅǽ ǱȄȋǳǼ ǚǶȄǳȄǵ ǖԑȀȄȋǼ ȅǧȅͥǱ ǢȋǼȋǨǑ 

ȠǑ  ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ Δʨͼȅǽ ȅǾ̼ ǺȄǵ ǖԑǻȄȓȆ ȅǧȅͥǱ ǢȋǼȋǨǑ 

ȡǑ  Ǡȋȓȅ̷ǔ Δʨͼȅǽ ǶȅǼǳǾɝǵ Ƕ˸ȅǱǼ ȅǹȅ˭ȋǱ ǖǹʅ̇ǼȆǰ ǖǲǸȄ ǸȄȅȁʅǢ ȅȁȀȄȋǸ ȭʠȅǰǸ˸ ǢȋǼȋǨǑ 

șȘǑ  Ǡȋȓȅ̷ǔ ΔʨǼ ǢȄǼǰͼȅǽ ȅǸȅǹ̏ ǢȄǼȋǰǼ ȅǹȅ˭ȋǱ ϤȄϚȄ ǢȋǼȋǨǑ 

șșǑ  ΔʨǼ ԍϩǺȄǵ οǶ(ǗǢȄǼ) ǖԑǻȄȓȆ ΔʨͼȅǽǼ ǤǹȆǼǱȄ ǖԑǻȄȓȆ ȅǧȅͥǱ Ǡ ϤȄϚȄ ǢȋǼȋǨǑ 

șȚǑ  Ǡȋȓȅ̷ǔ ͼǰǤǱǺȄǵ ȅǵȓ̆ǰ ǺȄǵǳ˦ ȅǾ̼ ȅǵȓ̆ǰ ǞǸǔ ʙȄȀȅˈǢ ȭǢȄǮ ǖԑǻȄȓȆ ϤȄϚȄ ǢȋǼȋǨǑ 

șțǑ  Ǡȋȓ̷ȄȋǼǼ ȭǻȄϛǱȄ ǞǸǔ ȀȄʨɝȅǷȋǢǾȋǵǼ ͼξΖ ʙȄȀȅ̍Ǣ ȀȄʨɝȅǷȋǢǾǵ Ȁǔ͛ȄͼȅǽǼ ǖԑǻȄȓȆ ֓ȋǪȋǨ Ǒ  

șȜǑ  Ǡȋȓ̷ ͼǰǤǱǺȄȋǵǼ ǩϢ ǶȅǼǳǾɝǵ ǺȄǵǳ˦ ֓ȋǪȋǨ ǞǸǔ ʙȅǱȅ͌Ǳ ȅǵȋǳɝȅǾǢȄ ǖԑǻȄȓȆ ǖԑȀǼǰ ǢȋǼȋǨǑ  
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

 ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ș.ș  

 

ȅǾǣǵ Ƿǽ-ș: Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǞǸǔ ȭǢȐǾǽ ֓ǪȭǱ ǶȄǼȋǸǑ   

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü ȅǸȅǹ̏ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ Ǡ ǱȄȋǳǼ ʙȋȓȄǤ 

ü Ǡȋȓȅ̷ǔ ȭǢȐǾǽͼȅǽ 

ü Ǡȋȓȅ̷ǔ ȅǧͥ ǞǸǔ ǶȅǼǹȄǿȄ 

 

(Ǣ) ȅǸȅǹ̏ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ Ǡ ǱȄȋǳǼ ʙȋȓȄǤǕ 

Ǡȋȓȅ̷ǔ ǞǢʨ ͼξΖԛǰɝ ϥȄԑǷʅȄǢǧȄȅǼǔ ʙȅʆȓȄ, ǻȄ ԋʨ ǸȄ ǱȄǼ ǖȅǴǢ ǴȄԅ ǸȄ ǚǶȄǳȄǵ ǞǢȅʔǱ ǢǼȋǱ ϤǸϘǱ ȁȓǑ ȅǸȅǹ̏ 

ǴǼȋǵǼ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǼȋȓȋǨ, ʙȅǱʨ ʙȅʆȓȄ ȅǸȅǹ̏ ǴǼȋǰǼ ǚǶǢǼǰ ǞǸǔ ʙȋȓȄȋǤǼ ǩϢ ǚǶ֜ɦǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȅǵǸɝȄǧǵ 

ǢǼȄ ȁȓ ȅǸȅǹ̏ ǚǶǢǼȋǰǼ ʙǢȄǼȋǹǳ, ǢȄǭȄȋǺȄǼ ǴǼǰ, ǞǸǔ ǢȄȋǩǼ ֧ȅǵȅǳɝ͊ ʙȋȓȄǩȋǵǼ ǚǶǼ ȅǹȅ˭ ǢȋǼǑ ʙȅǱʨ ʙȅʆȓȄ 

ǞǢʨ ȅǵȅǳɝ͊ ǢȄȋǩǼ ǩϢ ȀǸȋǧȋȓ ǢȄǻɝǢǼ ǞǸǔ ǚǶ֜ ,ɦ ǻȄ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ͼǰǤǱ ǺȄǵ ǞǸǔ ǢȄǻɝ́ǺǱȄ ǚ̏Ǳ ǢǼȋǱ 

ȀȄȁȄϦ ǢȋǼǑ  

 

ș. ǗǢɝ Ǡȋȓȅ̷ǔ 

ǗǢɝ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ԋʨ ǴȄԅǼ Ǻȋϡ ǞǢʨ ȮǸԋʅȅǱǢ ǗǢɝ ȮǱȅǼ ǢȋǼǑ Ǟʨ ȀȄǴȄǼǰǱ ȭǽȄȁȄ, ȅ͗ǽ ǞǸǔ ǵǵ-ȋǷǼȄȀ ǴȄԅ 

Ǡȋȓȅ̷ǔȋȓ ϤǸϘǱ ȁȓǑ Ǟǘ ʙȅʆȓȄȋǱ, ǞǢʨ ȅǸԋʅִ ʙǸȄȋȁǼ ǺȄϡȋǺ ǱȄǶ ֩ȅ͊ ǢǼȄ ȁȓ, ǻȄ ǴȄԅǼ Ԝ͌ȋǢ Ǥȅǽȋȓ ǞǢȅʔǱ 

ǢȋǼǑ Ǟǘ ʙȅʆȓȄʨ ΚǱ ǞǸǔ ǾȅɦǾȄǽȆ Ǡȋȓ̷ ȮǱȅǼ ǢȋǼ, ǻȄ ȭǸȅǾǼǹȄǤ ȅǵǺɝȄǰ ǞǸǔ ȅǾ̼ ǢȄǼǣȄǵȄȓ ϤǸϘǱ ȁȓǑ 

 

Ț. ǞǺǗǘȅǩ (MIG) Ǡȋȓȅ̷ǔ 

MIG (Metal Inert Gas) Ǡȋȓȅ̷ǔ ǞǢʨ ϖȓǔȅʆȓ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ, ǻȄ ȅǾȅ̷ǔ ϛȄȋȀǼ ǨʔǨȄȓȄȓ ǴȄԅ ǤǽȄȋǵȄǼ ǺȄϡȋǺ 

ǞǢʨ ͛ȄȓȆ ȀǔȋǻȄǤ ȮǱȅǼ ǢȋǼǑ Ǟʨ ǖʅȄ֟ȅǺȅǵȓȄǺ ǞǸǔ ȅ͗ȋǽǼ ǺǱ ȁȄǽǢȄ ǴȄԅ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǚǶ֜ʱǑ Ǟǘ ʙȅʆȓȄȓ, 

ȮǸԋʅȅǱǢ ǗȋǢɝǼ ǺȄϡȋǺ ϛȄȋȀǼ ȅǾȅ̷ǔ ȅȀȋ͗Ǻ ǴȄԅ ǤǽȄȋǵȄǼ ǩϢ ȀȄȁȄϦ ǢȋǼ, ǻȄ ǚ̩ǱǼ ͼǰǺȄȋǵǼ Ǡȋȓ̷ ȮǱȅǼ ǢȋǼǑ 

 

ț. ʨǗǘȅǩ (TIG) Ǡȋȓȅ̷ǔ 

TIG (Tungsten Inert Gas ) Ǡȋȓȅ̷ǔ ʙȅʆȓȄʨ ǗǼǠ ȅǵӝǓǱ ǞǸǔ ̫֨  ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟǘ ʙȅʆȓȄȋǱ ǞǢʨ 

ǖʹȓǾȆǽ ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ ϤǸϘǱ ȁȓ, ǞǸǔ ȅǾȅ̷ǔ ϛȄȀ ȅȁȋȀȋǸ ǗǤɝǵ ϤǸϘǱ ȁȓǑ ǗǤɝǵ ǸȄ ȅȁȅǽȓȄǺ Ǟʨ ǢǶȄǼ, 

ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǞǸǔ ǖʅȄ֟ȅǺȅǵȓȄǺ ǘǱʅȄȅǳ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǗǳǾɝǑ 

 

Ȝ. ȅ͗Ǣ Ǡȋȓȅ̷ǔ (Shielded Metal Arc Welding) 

ȅ͗Ǣ Ǡȋȓȅ̷ǔ, ǸȄ ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ (SMAW ), ǞǢʨ ʙǧȅǽǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭǻǣȄȋǵ ǞǢʨ ǴȄԅ ǗȋǢɝǼ 

ǺȄϡȋǺ ǤȅǽǱ ȁȓ ǞǸǔ ǞǢʨ ȅǾȅ̷ǔ ϛȄȀ ϤǸȁȄǼ ǢȋǼ Ԝȋ͌ ǗˏȄȅǳǱ ǲȄȋǢǑ Ǟʨ Ȁ͚Ȅ, Ȁȁǩ ǞǸǔ Ǹϗ֙ǣȆ ʙȅʆȓȄ ȁǠȓȄȓ 

ȀȄǴȄǼǰǱ ȅǵǺɝȄǰ ȀȄǘȋǬ ǞǸǔ ǺȄȋǭ ϤǸϘǱ ȁȓǑ 
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ȝ. ȀȄǸǺȄǩɝǮ ǗǢɝ Ǡȋȓȅ̷ǔ (SAW) 

ȀȄǸǺȄǩɝǮ ǗǢɝ Ǡȋȓȅ̷ǔ ǞǢʨ ǖǱʅ̇ ǳ́ ǞǸǔ ΚǱ ʙȅʆȓȄ, ȭǻǣȄȋǵ Ǡȋȓȅ̷ǔ ǗǢɝʨ ǞǢʨ ̛Ȅȋ̋Ǽ Ǻȋϡ ǖǸ͛ Ȅǵ ǢȋǼǑ Ǟǘ 

ʙȅʆȓȄʨ ʙǴȄǵǱ ǸȓǽȄǼ, ǩȄȁȄǩ ȅǵǺɝȄǰ ǞǸǔ ǹȄǼȆ ȅǾȋ̼Ǽ ǩϢ ϤǸϘǱ ȁȓ, ȭǻǣȄȋǵ ǤǹȆǼ Ǡȋȓ̷ ǞǸǔ ǾȅɦǾȄǽȆ ȀǔȋǻȄǤ 

ʙȋȓȄǩǵǑ 

 

Ȟ. ̛Ȅ-̋ȋǢȄǼǮ ǗǢɝ Ǡȋȓȅ̷ǔ (FCAW) 

̛Ȅ-̋ȋǢȄǼǮ ǗǢɝ Ǡȋȓȅ̷ǔ (FCAW) ǞǢʨ ǗԎȅǵǢ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭǻǣȄȋǵ ϛȄȀ ȅǾȅ̷ǔȋȓǼ ǶȅǼǸȋǱɝ ǞǢʨ ̛Ȅ̋ ȭǢȄǼ 

ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟʨ ӝǸ ǾȅɦǾȄǽȆ ǞǸǔ ǤǹȆǼ Ǡȋȓȅ̷ǔ ȮǱȅǼ ǢǼȋǱ Ȁ́Ǻ, ǞǸǔ ȅǸȋǾǿ ǢȋǼ ȅǾǶȅǸȅ̷ǔ, ȅǵǺɝȄǰ ǞǸǔ 

ȭǶȋʏȄȅǽȓȄǺ ȅǾȋ̼ ϤǸϘǱ ȁȓǑ 

 

ȟ. ȭǽǩȄǼ Ǡȋȓȅ̷ǔ 

ȭǽǩȄǼ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǾȅʱǾȄǽȆ ȭǽǩȄǼ ǸȆǺ ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟʨ ǖǱʅ̇ ȅǵӝǓǱ ǞǸǔ ΚǱ Ǡȋȓȅ̷ǔ ʙǳȄǵ ǢȋǼ, ȅǸȋǾǿ 

ǢȋǼ ǺȄǘȋʆȄ Ǡȋȓȅ̷ǔ ǞǸǔ ȭǨȄǬ ǖǔǾͼȅǽǼ ǩϢǑ Ǟʨ ȁȄǽǢȄ ǴȄԅ ǸȄ ǖϢȄϢ ̫֨  ǢȄȋǩǼ ǩϢ ǗǳǾɝ, ȭǻǺǵ ȮǸԋʅȅǱǢ 

ǖǔǾ ǞǸǔ ֨ʷ ǻ̆ȄǔȋǾǼ Ǡȋȓȅ̷ǔǑ 

 

Ƞ. ̘ȄǩǺȄ ǗǢɝ Ǡȋȓȅ̷ǔ 

Ȅ̘ǩǺȄ ǗǢɝ Ǡȋȓȅ̷ǔ ʙȅʆȓȄʨ ǚ̩ ǱȄǶǺȄʔȄ ǞǸǔ ֧ȅǵȅǳɝ͊ ǗǢɝ Ǣȋ˿Ȅǽ ʙǳȄǵ ǢȋǼǑ Ǟʨ ӝǸ ΚǱ ǞǸǔ ǶȅǼˏ  ̏Ǡȋȓȅ̷ǔȋȓǼ 

ǩϢ ϤǸϘǱ ȁȓ, ȅǸȋǾǿǱ ǖʅȄ֟ȅǺȅǵȓȄǺ, ǱȄǺȄ ǞǸǔ ȭ͗ǘǵȋǽȀ ȅ͗ȋǽǼ ǩϢǑ Ǟǘ ʙȅʆȓȄȓ ̘ȄǩǺȄ ϛȄȀ ϤǸȁȄǼ ǢȋǼ ǱȄǶ 

ȀǼǸǼȄȁ ǢǼȄ ȁȓ, ǻȄ ΚǱ ǤǽȄȋǵȄ ǞǸǔ ȀǔȋǻȄǤ ȮǱȅǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

ȡ. ǖȅ-̋ԝȋȓǽ Ǡȋȓȅ̷ǔ 

ǖȅ-̋ԝȋȓǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǖȅʺȋǩǵ ǞǸǔ ǞǢʨ ΎȄǽȄǵȆ ϛȄȀ ϤǸȁȄǼ ǢȋǼ ǞǢʨ ǚˌǱȄǶ ֩ȅ͊ ǢǼȄ ȁȓ, ǻȄ ǴȄԅ ǤǽȄȋǱ 

ȀȄȁȄϦ ǢȋǼǑ Ǟǘ ʙȅʆȓȄʨ ȀȄǴȄǼǰǱ ǴȄԅ ǢȄǬȄǼ ǩϢ ϤǸϘǱ ȁȓ, ǱȋǸ ȅǢӫ ȭʹȋʔ ǴȄԅ ȀǔȋǻȄȋǤǼ ǩϢǠ ϤǸϘǱ ȁȓǑ Ǟʨ 

Ȁȁǩ, ȀȄʠȓȆ ǞǸǔ ǖȋǵǢ ȅǵǺɝȄǰ ǢȄȋǩǼ ǩϢ ǗǳǾɝǑ 

 

(ǣ) Ǡȋȓȅ̷ǔ ȭǢȐǾǽͼȅǽǕ  

Ǡȋȓȅ̷ǔ ǞǢʨ ǩʨǽ ʙȅʆȓȄ ȭǻǣȄȋǵ ԋʨ ǸȄ ǱȄǼ ǖȅǴǢ ǴȄԅ ǞǢȅʔǱ ǢǼȋǱ ǱȄǶ ǞǸǔ ǧȄǶ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȅǸȅǹ̏ ǴǼȋǰǼ 

Ǡȋȓȅ̷ǔ ȭǬǢȅǵǢ ǼȋȓȋǨ, ʙȅǱʨ ȭǬǢȅǵǢ ȅǸȅǹ̏ ǴǼȋǵǼ ȀǔȋǻȄǤ ǞǸǔ ǢȄǭȄȋǺȄǼ ǩϢ ǚǶ֜ʱǑ ʙȅǱʨ ȭǢȐǾǽ ȀʪǢ ʙȅʆȓȄ 

ǞǸǔ ȀʪǢ ǻ̆ǶȄȅǱ ϤǸȁȄǼ ǢȋǼ ǗǼǠ ǾȅɦǾȄǽȆ ǞǸǔ ǢȄǻɝǢǼȆ ȀǔȋǻȄǤ ȮǱȅǼ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ ǞȀǸ Ǡȋȓȅ̷ǔ 

ȭǬǢȅǵȋǢǼ ȀʪǢ ʙȋȓȄǤ ǞǸǔ ǱȄȋǳǼ ϤǸȁȄǼ Ȁ̩ ȋǢɝ ȀȋǧǱǵǱȄ ǖǩɝǵ ӝǸǘ ǩξȅǼǑ 

 

ș. ǸȄǬ ǩȋȓ̀ Ǡȋȓȅ̷ǔ 

ǸȄǬ ǩȋȓ̀ Ǡȋȓȅ̷ǔ ǞǢʨ ȀȄǴȄǼǰ ʙȅʆȓȄ, ȭǻǣȄȋǵ ԋʨ ǴȄԅ ֙ǣ֙ȅǣ ȭǼȋǣ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ ǢǼȄ ȁȓǑ Ǟǘ ʙȅʆȓȄȓ 

ȀȄǴȄǼǰǱ ԋʨ ǴȄԅ ǞǢȀȄȋǲ ȭǼȋǣ ǱȄȋǳǼ ǶȄǾ ȅǳȋȓ ǱȄǶ ǞǸǔ ǧȄǶ ʙȋȓȄǤ ǢȋǼ ǞǢȅʔǱ ǢǼȄ ȁȓǑ Ǟʨ ǹȄǼȆ ȅǾ̼ ǞǸǔ ȅǵǺɝȄǰ 

ǢȄȋǩǼ ǩϢ ϤȄǶǢǹȄȋǸ ϤǸϘǱ ȁȓǑ 

 

Ț. ȅǷȋǽǬ Ǡȋȓȅ̷ǔ 

ȅǷȋǽǬ Ǡȋȓȅ̷ǔ ǞǢʨ ȭǢȄǰȄǼ Ǡȋȓȅ̷ǔ ȭǻǣȄȋǵ ԋʨ ǴȄԅǼ ǞǢȅʔǱ ȁǠȓȄ ǖǔȋǾ ȅʔȋǢȄǰȄǢȄǼ ǗǢȄȋǼ Ǡȋȓ̷ ȮǱȅǼ ǢǼȄ 

ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ԋǘʨ ǴȄԅǼ ǺȄǪǣȄȋǵ 90 ȅǮȅʈ ȭǢȄȋǰ ǢǼȄ ȁȓ ǞǸǔ ȀȄǴȄǼǰǱ ȅǵǺɝȄǰ, ȅǾǶȅǸȅ̷ǔ ǞǸǔ ǴȄԅ ȭǢȄǵȄǢȄǼ 

ȭǩȄȑȄǼ ǢȄȋǩǼ ȭʹȋʔ ϤǸϘǱ ȁȓǑ 

 



6 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ț. ;ǹ Ǡȋȓȅ̷ǔ 

;ǹ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȋǱ Ǡȋȓȅ̷ǔ ȭ͟Ȁʨ ϛȄȋǶǼ Ǻȋϡ ǲȄȋǢ, ǻȄ ǴȄԅ Ǥȅǽȋȓ ԛǰɝ ǢǼȄ ȁȓǑ Ǟǘ ʙȅʆȓȄʨ ǞǢȄȅǴǢ ǴȄԅ 

Ȁǔ֜ʱ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓ ȭǻǣȄȋǵ ǤǹȆǼ ȀǔȋǻȄǤ  ʙȋȓȄǩǵ  ǞǸǔ ǚ̩ ǾȅɦǼ ʙȋȓȄǩǵ ȁȓ, ȭǻǺǵ ǶȄǘǶǽȄǘǵ ȅǵǺɝȄǰ 

ǞǸǔ ǖϢȄϢ ǹȄǼȆ ǢȄǭȄȋǺȄȋǱǑ 

 

Ȝ. ǢǵɝȄǼ Ǡȋȓȅ̷ǔ 

ǢǵɝȄǼ Ǡȋȓȅ̷ǔ ԋʨ ǴȄԅǼ ȭǢȄǰȄǼ Ǻȋϡ ǢǼȄ ȁȓ, ǻȄ ȀȄǴȄǼǰǱ L-ǗӜȅǱǼ ȀǔȋǻȄǤ ȮǱȅǼ ǢȋǼǑ Ǟʨ ȭǨȄǬ ǞǸǔ ǺȄǪȄȅǼ 

ǗǢȄȋǼǼ ǢȄǭȄȋǺȄǼ ǩϢ ǚǶ֜ʱ ȭǻǣȄȋǵ ԋʨ ǚǶȄǳȄǵ ȭǢȄǰȄǼ ȀǔȋǻȄȋǤ ǞǢȅʔǱ ȁȓǑ 

 

ȝ. Ǟǩ Ǡȋȓȅ̷ǔ 

Ǟǩ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ԋʨ ǴȄԅǼ ʙȄ̇ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ǞǢȅʔǱ ǢǼȄ ȁȓǑ ȀȄǴȄǼǰǱ ǶȄǱǽȄ ǴȄԅ Ǡȋȓȅ̷ǔȋȓ Ǟʨ ϤǸϘǱ 

ȁȓ ǞǸǔ Ǟʨ ȁȄǽǢȄ ǢȄǭȄȋǺȄǼ ǩϢ ǚǶ֜ʱ, ȭǻǣȄȋǵ ʙȄȋ̇Ǽ ȀǔȋǻȄǤ ǞǢȅʔǱ ǢǼȄǼ ǩϢ Ǡȋȓȅ̷ǔ ʙȋȓȄǩǵ ȁȓǑ 

 

Ȟ. ʨ-ǩȋȓ̀ Ǡȋȓȅ̷ǔ 

ʨ-ǩȋȓ̀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȋǱ ǞǢʨ ǴȄԅǼ ʙȄ̇ ǖϢ ǞǢʨ ǴȄԅǼ ǺȄǪǣȄȋǵ Ȁǔ֜ʱ ǢǼȄ ȁȓ, ǻȄȋǱ "T" ǗӜȅǱǼ ȀǔȋǻȄǤ 

ȮǱȅǼ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǹȄǼȆ ǴȄԅ ȅǵǺɝȄȋǰ ǞǸǔ ǖϢȄϢ ϥȄԑǷʅȄǢǧȄȅǼǔ ȅǾȋ̼ ϤǸϘǱ ȁȓǑ 

 

ȟ. ̘ȄǤ Ǡȋȓȅ̷ǔ 

̘ȄǤ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȋǱ ǞǢʨ ȭǨȄǬ ǤȋǱɝǼ Ǻȋϡ Ǡȋȓ̷ ȅǷȅǽǔ ǢǼȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ȭ̘Ǭ ǸȄ ȅǾǬ ȭǺǬȄǽ Ǡȋȓȅ̷ǔȋȓǼ 

ǩϢ ϤǸϘǱ ȁȓ, ȭǻǣȄȋǵ ԋʨ ǴȄԅ ǞȋǢ ǖǶȋǼǼ Ǻȋϡ ̘ȄȋǤǼ ǺȄϡȋǺ Ȁǔ֜ʱ ǢǼȄ ȁȓǑ 

 

Ƞ. ͣǬ Ǡȋȓȅ̷ǔ 

ͣǬ Ǡȋȓȅ̷ǔȋȓ ǞǢʨ ǴȄԅǼ Ǻȋϡ ǞǢʨ ͣǬ ǸȄ ǷȄǬǽ ȮǱȅǼ ǢǼȄ ȁȓ, ǞǸǔ ǖϢ ǞǢʨ ǴȄԅ ȭȀǣȄȋǵ Ȁȅ̏ȋǸȅǾǱ ȁȓǑ Ǟǘ 

ʙȅʆȓȄ ȀȄǴȄǼǰǱ ȭǨȄǬ ȭ͔ǽ ǞǸǔ ȭǶȄȋǬɝǸǽ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ǚǶ֜ Ǒɦ 

 

ȡ. ͟Ǭ Ǡȋȓȅ̷ǔ 

͟Ǭ Ǡȋȓȅ̷ǔ ǞǢʨ яʖ ǞǽȄǢȄ ǸȄ Ƕȋȓȋ̀ ԋʨ ǴȄԅ ǞǢȅʔǱ ǢǼȄǼ ʙȅʆȓȄǑ Ǟʨ ӝǸ ΚǱ ǞǸǔ ȅǵ֖ɝǽ ȁȓ, ǞǸǔ ȀȄǴȄǼǰǱ 

ȭǘ͗ǵȋǽȀ ȅ͗ǽ ǞǸǔ ǖϢȄϢ ǶȄǱǽȄ ǴȄԅ Ǡȋȓȅ̷ǔȋȓ ϤǸϘǱ ȁȓǑ Ǟʨ ǖȋǬȄȋǺȄǸȄǘǽ, ǘȋǽǢʏȅǵʺ ǞǸǔ ǖϢȄϢ яʖ ȅǾȋ̼ 

ϤȄǶǢǹȄȋǸ ϤǸϘǱ ȁȓǑ 

 

șȘ. ȅȀǺ Ǡȋȓȅ̷ǔ 

ȅȀǺ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ԋʨ ǴȄԅ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ǞǢȋǻȄǤǹȄȋǸ Ȁǔ֜ʱ ǢǼȄ ȁȓ ǞǢʨ ǴȄǼȄǸȄȅȁǢ ȭȀǽȄǘȋȓǼ ǺȄϡȋǺǑ 

Ǟʨ Ǡȋȓȅ̷ǔ ϣȄȋǵǽ ǞǸǔ Ǹȑ ǢȄǭȄȋǺȄ Ȁǔ֜ʱ ǢǼȋǱ ϤǸϘǱ ȁȓ, ȭǻǣȄȋǵ ǾȅʱǾȄǽȆ, ͛ȄȓȆ ȀǔȋǻȄȋǤǼ ʙȋȓȄǩǵ ȁȓǑ 

 

șș. ǸȄǬ-Ǡȋȓ̷ ǚǘǲ ϤȄȅǢǔ ȅ͖Ƕ 

Ǟǘ ʙȅʆȓȄȋǱ ǸȄǬ ǩȋȓȋ̀ ǞǢʨ ϤȄȅǢǔ ȅ͖Ƕ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄ Ǡȋȓȅ̷ǔ ȭǻȄϛǱȄȋǢ ǚ̏Ǳ ǢȋǼǑ Ǟʨ ȅǸȋǾǿ ǢȋǼ 

ǶȄǘǶǽȄǘǵ ȅǵǺɝȄǰ ǞǸǔ ǹȄǼȆ ȅǵǺɝȄǰ ȅǾȋ̼ ϤǸϘǱ ȁȓ ȭǻǣȄȋǵ ǾȅɦǾȄǽȆ ǞǸǔ ǤǹȆǼ Ǡȋȓ̷ ʙȋȓȄǩǵ ȁȓǑ ϤȄȅǢǔ ȅ͖Ƕ 

Ǡȋȓȋ̷Ǽ Ԝ͌ȋǢ ǗȋǼȄ Ǻ֩ǰ ǞǸǔ ȀʪǢ ǼȄȋǣǑ 
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ȅǸȅǹ̏ Ǡȋȓȅ̷ǔ ȭǢȐǾȋǽǼ ȅǧʔ:: 

(Ǥ) Ǡȋȓȅ̷ǔ ȅǧͥ ǞǸǔ ǶȅǼǹȄǿȄǕ  

 

Ǡȋȓȅ̷ǔ ȅȀνǽȀ: 

Ǡȋȓȅ̷ǔ ȅǧͥȄǸǽȆ ǸȄ Ǡȋȓȅ̷ǔ ȅȀνǽȀ ǞǺǵ ȅǧͥ ǻȄ ȭǬǢȅǵǢʅȄǽ ʑȅȓǔȋȓ Ǡȋȓȅ̷ǔȋȓǼ ǴǼǰ, ͛Ȅǵ ǞǸǔ ǖϢȄϢ ȅǵȅǳɝ͊ Ǳϟ 

ʙǢȄǾ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟǘ ȅǧͥȄǸǽȆʨǼ ȀʪǢ ϤȄϚȄ ǞǸǔ ֓ȋǪ ȭǵǠȓȄ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ ȭǻȋǢȄȋǵȄ Ǡȋȓȅ̷ǔ 

ʙǢȋ̼Ǽ ȀǷǽǱȄ ȅǵǹɝǼ ǢȋǼǑ Ǡȋȓȅ̷ǔ ȅȀνǽȀȋǢ ȀʪǢǹȄȋǸ ϤȄϚȄ ǢǼȋǱ ǶȄǼȄ Ǡȋȓ̷ȄǼȋǳǼ ǩϢ ǞǢʨ ȭǺȐȅǽǢ ǳ́ǱȄǑ 

 

Ǡȋȓȅ̷ǔ ȅȀνǽȀ-ǞǼ ȅǸǸǼǰ: 

ș. ǖʅȄȋǼȄ ȀȄǘǮ (Arrow Side): ǖʅȄȋǼȄ ȀȄǘǮ ȁǽ ȭȀǘ ȀȄǘǮ ȭǻǣȄȋǵ Ǡȋȓȅ̷ǔʨ ǢǼȄ ȁȋǸǑ Ǟʨ Ǡȋȓȅ̷ǔ ʑȅȓǔȋȓ ǞǢʨ 

ǱȆǼȅǧͥ ȅǳȋȓ ȅǧȅͥǱ ǢǼȄ ȁȓ, ǻȄ Ǡȋȓȋ̷Ǽ ͛ȄȋǵǼ ȅǳȋǢ ȅǵȋǳɝǾ ǢȋǼǑ Ǡȋȓ̷ȄȋǼǼ ǩϢ Ǟǘ ȅǵȋǳɝȅǾǢȄ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ 

͊͟ǹȄȋǸ Ǹȋǽ ȭǳȓ ȭǢȄǲȄȓ Ǡȋȓȅ̷ǔ ǢǼȋǱ ȁȋǸǑ 

 

Ț. ǖϢ ȀȄǘǮ (Other Side): ǖϢ ȀȄǘǮ ȅǵȋǳɝǾ ǢȋǼ Ǡȋȓȋ̷Ǽ ͛ȄȋǵǼ ȅǸǶǼȆǱ ȅǳǢ, ȭǻǣȄȋǵ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȋǸ ǵȄǑ 

Ǡȋȓȅ̷ǔ ȅȀνȋǽ ǱȆȋǼǼ ȅǸǶǼȆǱ ȅǳȋǢ ȅǧȅͥǱ ǢǼȄ ǲȄȋǢ ǞǸǔ Ǟʨ ǞȋǢ ǖǶȋǼǼ Ǻȋϡ Ȁ̩ Ǣɝ ȭǳǣȄȋǵȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

 

ț. ǚǹȓ ȀȄǘǮ (Double Weld): ǻǣǵ Ǡȋȓȅ̷ǔ ԋʨ ǶȄȋǾ (ǖʅȄȋǼȄ ȀȄǘǮ ǞǸǔ ǖϢ ȀȄǘǮ) ǞǢȀȄȋǲ ǢǼȄ ȁȓ, Ǳǣǵ ǱȄ 

'ǮȄǸǽ Ǡȋȓ̷' ȅȁȋȀȋǸ ǶȅǼȅǧǱǑ Ǟǘ ȅǧͥȄǸǽȆȋǱ ԋʨ ǱȆȋǼǼ ȅǧͥ ǲȄȋǢ ǻȄ ǚǹȓ ȀȄǘȋǮ Ǡȋȓ̷ ǢǼȄǼ ȅǵȋǳɝǾ ȭǳȓǑ 

 

Ȝ. ǞǢȄȅǴǢ Ǡȋȓ̷ ȅȀνǽ (Multiple Welds Symbol): Ǟʨ ǞǢȄȅǴǢ Ǡȋȓ̷ ǸȄ ǞǢȄȅǴǢ Ǡȋȓȅ̷ǔ Ȁȅ̏ȋǸȅǾǱ ȅǧȋͥǼ 

Ǻȋϡ ϤǸϘǱ ȁȓǑ ǞǢȄȅǴǢ Ǡȋȓ̷ ȅȀνǽ ȭȀǘ ȀǢǽ ȭʹȋʔ ϤǸȁȄǼ ǢǼȄ ȁȓ ȭǻǣȄȋǵ ǞǢȄȅǴǢ Ǡȋȓ̷ ǞǢȀȄȋǲ ȮǱȅǼ ǢǼȋǱ 

ȁȓ, ǞǸǔ ʙȅǱʨ Ǡȋȓ̷ȋǢ ǗǽȄǳȄ ǢȋǼ ȅǧȅͥǱ ǢǼȄ ȁȓǑ 
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ȝ. Ǡȋȓ̷ ȭǽǤ (Single and Double): Ǡȋȓ̷ ȭǽǤ ȅǧͥȄȓǵ ǢȋǼ Ǡȋȓȋ̷Ǽ ǤǹȆǼǱȄ ǞǸǔ ǗǢȄǼǑ ' ȅȀȋˈǽ Ǡȋȓ̷ ȭǽǤ' 

ȅǵȋǳɝǾ ǢȋǼ ǞǢ ǶȄȋǾ ǞǢʨ Ǡȋȓ̷ ǢǼȄ ȁȋǸ, ǞǸǔ 'ǮȄǸǽ Ǡȋȓ̷ ȭǽǤ' ȅǵȋǳɝǾ ǢȋǼ ԋǘ ǶȄȋǾǘ Ǡȋȓ̷ ȮǱȅǼ ȁȋǸǑ 

 

Ȟ. Ǡȋȓȋ̷Ǽ ȅǶǧ ǞǸǔ ȭ͟ȅȀǔ (Pitch and Spacing of Welds): Ǡȋȓȋ̷Ǽ ȅǶǧ ǞǸǔ ȭ͟ȅȀǔ ȁǽ Ǡȋȓȋ̷Ǽ Ǻȋϡ 

ԌǼΖ ǞǸǔ Ȁȅ̏ȋǸȋǾǼ ͛ȄǵǑ Ǟǘ ȅȀνȋǽ Ǡȋȓȋ̷Ǽ Ǻȋϡ ԌǼΖ ǸȄ ȭ͟ȅȀǔ ǢǱǬȄ ǲȄǢȋǱ ȁȋǸ ǱȄ ͊͟ ǢǼȄ ȁȓǑ Ǟʨ Ǡȋȓȋ̷Ǽ 

ͼǰǤǱ ǺȄǵ ǞǸǔ ͛ȄȅȓΖ ȅǵȅ́Ǳ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 

 

Ǡȋȓȅ̷ǔ ǶȅǼǹȄǿȄ (Terminology):  

 

Ǡȋȓȅ̷ǔ ǞǢ ǩʨǽ ʙȅʆȓȄ, Ǟǘ ʙȅʆȓȄȓ ϤǸϘǱ ȅǸȋǾǿ ȅǢӫ ǬȄǺɝ (Ǿ)̞ ǼȋȓȋǨǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢǹȄȋǸ ǶȅǼǧȄǽǵȄ 

ǢǼȋǱ ȁȋǽ ǞȀǸ ǬȄȋǺɝǼ ȀʪǢ ȭǸȄǪȄǶȑȄ ǞǸǔ ʙȋȓȄǤ ǖǶȅǼȁȄǻɝǑ Ǟǘ ǬȄǺɝͼȋǽȄ Ǡȋȓȅ̷ǔȋȓǼ ȅǸȅǹ̏ ǖǔǾ, ǱȄȋǳǼ Ǥǭǵ ǞǸǔ 

ǷȄǔǾǵ ȭǸȄǪȄȋǱ ȀȄȁȄϦ ǢȋǼǑ ǞǢǩǵ ǳ ́Ǡȋȓ̷ȄǼ ȅȁȋȀȋǸ, Ǟǘ ȀǺ ͚ǬȄȋǺɝǼ ȀʪǢ ϤǸȁȄǼ ȅǵȅ́Ǳ ǢǼȄ ǱȄȋǳǼ ǢȄȋǩǼ 

ǺȄǵ ǸȄȑȄȋǸǑ  

 

șǑ ξǬ ȭǷȀ (Root Face ): ξǬ ȭǷȀ ȁȋˏ Ǡȋȓȋ̷Ǽ ȭȀǘ ǖǔǾ ǻȄ ԋǘʨ Ȁǔǽʿ ǖǔȋǾǼ Ǻȋϡ ǲȄȋǢ, ȭǻǣȄȋǵ Ǡȋȓ̷ ԛǰɝǹȄȋǸ 

ʙǸȄȅȁǱ ȁȓǑ Ǟʨ ֚ǽǱ Ǡȋȓȅ̷ǔȋȓǼ ςξǼ ͛Ȅǵ, ȭǻǣȄȋǵ Ԝȋ͌Ǽ ʙǲǺ ͚Ǽ ȮǱȅǼ ȁȓǑ ǞǼ ȀʪǢ Ǣȋ˿Ȅǽ ͼξΖԛǰɝ, ǢȄǼǰ ξǬ 

ȭǷȋȀǼ Ǥǭǵǘ Ǡȋȓȋ̷Ǽ Ǿȅɦ ǞǸǔ ͛ȄȅȓΖ ȅǵǴɝȄǼǰ ǢȋǼǑ 

 

ȚǑ ξǬ ǠȋǶȅǵǔ (Root Opening ): ξǬ ǠȋǶȅǵǔ ȁȋǽȄ ԋʨ ǖǔȋǾǼ Ǻȋϡ ǲȄǢȄ ǷсǢȄ ͛Ȅǵ, ȭǻǣȄȋǵ Ǡȋȓ̷ ȅǷǽȄǼ ȭǺǬȄǽ 

ʙǸȄȅȁǱ ȁȓǑ Ǟǘ ǠȋǶȅǵǔȋȓǼ ȀʪǢ ǶȅǼǺȄǰ ȅǵȅ́Ǳ ǢǼȄ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄȋǵǼ ǩϢ ǖǱʅ̇ ͼξΖԛǰɝǑ ȭǸȅǾ ǠȋǶȅǵǔȋȓǼ 

Ƿȋǽ ȅǷǽȄǼ ȭǺǬȄǽ ʙȋȓȄǩȋǵǼ ԅǽǵȄȓ ȭǸȅǾ ȁȋǸ, ǗǼ ǢǺ ǠȋǶȅǵǔȋȓǼ Ƿȋǽ ȭǺǬȄǽ ȀʪǢǹȄȋǸ ʙǸȄȅȁǱ ȁȋǱ ǶȄǼȋǸ ǵȄǑ 
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țǑ ȭʕȄǬ (Throat  of the weld):  ȭʕȄǬ ȁȋǽȄ Ǡȋȓȋ̷Ǽ ǤǹȆǼǱȄ, ǻȄ Ǡȋȓȋ̷Ǽ ǾȆǿɝ ȭǲȋǢ ξǬ Ƕǻɝ̇ ǶȅǼǺȄǶ ǢǼȄ ȁȓǑ Ǟʨ 

Ǡȋȓȋ̷Ǽ ǺȄǶ ǞǸǔ Ǿȅɦ ȅǵǴɝȄǼȋǰ ȀȁȄȓǢǑ Ǡȋȓȋ̷Ǽ ȭʕȄǬ ǻȅǳ ǻȋǲ͊ ǵȄ ȁȓ, ǱȄȁȋǽ ǱȄ Ǡȋȓȋ̷Ǽ ͛ȄȅȓȋΖ ǢǺȅǱ ǥǬȄȋǱ 

ǶȄȋǼǑ 

 

ȜǑ ȭǽǤ (Leg  of the weld ): ȭǽǤ ȁȋǽȄ Ǡȋȓȋ̷Ǽ ԋʨ ̛ʅȄ̇ (ǶȄȋǾǼ ǖǔǾ) ǞǼ ԌǼΖ, ǻȄ Ǡȋȓȋ̷Ǽ ǺȄǶ ȅǵǴɝȄǼȋǰ ȀȄȁȄϦ 

ǢȋǼǑ Ǡȋȓȋ̷Ǽ Ǿȅɦ ǞǸǔ ȭǬǢȀǘ ǷǽȄǷǽ ǶȄǠȓȄǼ ǩϢ ȭǽȋǤǼ ȀʪǢ ǶȅǼǺȄǰ ǸǩȄȓ ǼȄǣȄ ͼξΖԛǰɝǑ 

 

ȝǑ Ǡȋȓ̷ ȭǷȀ (Face of the weld ): Ǡȋȓ̷ ȭǷȀ ȁȋǽȄ Ǡȋȓȋ̷Ǽ ǸȄȅȁʅǢ ǸȄ ԍϩǺȄǵ ǖǔǾ, ǻȄ ǗǔȅǾǢ ǸȄ ԚȋǼȄ 

Ǡȋȓȋ̷Ǽ Ԝȋ͌Ǽ ȀȄȋǲ ֜ʱ ǲȄȋǢǑ Ǟǘ ǖǔȋǾǼ ȀʪǢ Ǥǭǵ ǞǸǔ ȅȀȋǺȅʏ Ǡȋȓȋ̷Ǽ ǺȄǵ ǚ̏Ǳ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 

 

ȞǑ Ǡȋȓ̷ ȭǺǬȄǽ (Weld Metal ): Ǡȋȓ̷ ȭǺǬȄǽ ȁȋǽȄ ȭȀǘ ȭǺǬȄǽ ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ΜȄǼȄ ֜ʱ ȁȓǑ Ǟʨ ֚ǽǱ ȅǷǽȄǼ 

ȭǺǬȄǽ ȭǲȋǢ ǗȋȀ ǞǸǔ ԋʨ ǖǔǾȋǢ ǞǢȅʔǱ ǢǼȋǱ ϤǸϘǱ ȁȓǑ ȀʪǢ Ǡȋȓ̷ ȭǺǬȄǽ ȅǵǸɝȄǧǵ ǞǸǔ ǱȄǼ ǚǶ֜  ɦϤǸȁȄǼ 

ͼξΖԛǰɝ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ȀʪǢǹȄȋǸ ǞǸǔ ǾȅɦǾȄǽȆ ȁȓǑ 

 

ȟǑ ȅȁǬ-ǖʅȄȋǷȋʮǮ ȭǩȄǵ (Heat -Affected Zone, HAZ ): ȅȁǬ-ǖʅȄȋǷȋʮǮ ȭǩȄǵ ȁȋǽȄ ȭȀǘ ǖ˗ǽ ȭǻǣȄȋǵ ǱȄȋǶǼ ʙǹȄǸ 

Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǥȋǬ, ǱȋǸ Ǟǘ ǩȄȓǤȄʨ ȀǼȄȀȅǼ Ǡȋȓ̷ ȭǺǬȄǽ ǵȓǑ Ǟǘ ȭǩȄȋǵǼ Ǻȋϡ ȭǺǬȄǽʨǼ Ǥǭǵ ǞǸǔ ȭʙȄǶȄʨɝ 

ǶȅǼǸȅǱɝǱ ȁȋǱ ǶȄȋǼ, ǻȄ ǶǼǸǱͫ ϤǸȁȄȋǼǼ ǩϢ ʙǹȄǸ ȭǷǽȋǱ ǶȄȋǼǑ 

 

ȠǑ Ǡȋȓ̷ ȭǶȅǵȋʏǾǵ (Weld Penetration ): Ǡȋȓ̷ ȭǶȅǵȋʏǾǵ ȁȋǽȄ Ǡȋȓȋ̷Ǽ ǤǹȆǼǱȄ, ǻȄ ǞǢ ǖǔǾ ȭǲȋǢ ǖϢ ǖǔȋǾ 

ʙǸȄȅȁǱ ȁȓǑ Ǟǘ ȭǶȅǵȋʏǾǵ ȀʪǢ ǵȄ ȁȋǽ Ǡȋȓȋ̷Ǽ Ǿȅɦ ǢǺ ȁȋǱ ǶȄȋǼ, ǞǸǔ ǞʨǼ ȀʪǢ ǺȄʔȄ ֧ȅǵȅǳɝ͊ǹȄȋǸ ǸǩȄȓ ǼȄǣȄ 

ʙȋȓȄǩǵǑ 

 

ȡǑ ϤȄǢ- Ǥȅǩǔ (Back -gouging):  ϤȄǢ-ǤȄǚȅǩǔ ȁȋǽȄ Ǡȋȓȅ̷ǔȋȓǼ ǞǢ ǴȄǶ, ȭǻǣȄȋǵ Δʨ֜ʱ Ǡȋȓ̷ ȭǺǬȄǽ ȭǶǨȋǵǼ 

ȅǳǢ ȭǲȋǢ ǖǶȀȄǼǰ ǢǼȄ ȁȓ ǞǸǔ ԚǵǼȄȓ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȓ, ǻȄȋǱ Ǟʨ ǗǼǠ ԍȒǹȄȋǸ ֜ʱ ȁȋǱ ǶȄȋǼǑ Ǟʨ Ǡȋȓȋ̷Ǽ ǺȄǵ 

ǚ̏Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ȅǸȋǾǿ ǢȋǼ ǻǣǵ Ǡȋȓȋ̷Ǽ ǤǹȆǼǱȄ ǢǺ ǲȄȋǢǑ 

 

șȘǑ ξǬ ȅǼǘǵȋǷȄȀɝȋǺ̀ (Root Reinforcement ): ξǬ ȅǼǘǵȋǷȄȀɝȋǺ̀ ȁȋǽȄ Ǡȋȓȋ̷Ǽ ȭȀǘ ǖǔǾ ǻȄ Ǡȋȓȋ̷Ǽ ξȋǬ 

ǗǼǠ Ǿȅʱ ȭǻȄǤ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ ςξǼ ͛ȄǵȋǢ ǗǼǠ ԍȒ ǞǸǔ ͛ȄȓȆ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ȅǸȋǾǿ ǢȋǼ 

ǧȄȋǶǼ ȭʹȋʔǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - ș.ș 

 

Ȁǔȅʹ̔ ʙ ̈́Ǡ ǚ˭Ǽ: 

 

șǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȅǸȅǹ̏ ǴǼȋǵǼ Ǻȋϡ ȭǢȄǵʨ ȀǸȋǧȋȓ ȭǸȅǾ ϤǸϘǱ ȁȓ? 

 

ȚǑ TIG Ǡȋȓȅ̷ǔ ȅǢȋȀǼ ǩϢ ǚǶȋǻȄǤȆ? 

 

țǑ Ǡȋȓȅ̷ǔ ȅȀνȋǽǼ ǺȄϡȋǺ ȭǢȄǵ Ǳϟ ǶȄǠȓȄ ǻȄȓ? 

 

ȜǑ ȭǢȄǵ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ϤǸϘǱ ȁȓ ǻǣǵ ԋʨ ǴȄԅ ǞǢȅʔǱ ǢǼȄǼ ǩϢ ǖȅǱȅǼʱ ȅǷǽȄǼ ȭǺǬȄǽ ʙȋȓȄǩǵ ȁȓ? 

 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙ ̈́Ǡ ǚ˭Ǽ: 

 

șǑ ȭǢȄǵ Ǡȋȓȅ̷ǔ ʙȅʆȓȄʨ ȭǸȀ ȭǺǬȄǽȋǢ ǵȄ Ǥȅǽȋȓ ȭǺǬȄǽ ȭǻȄǤ ǢȋǼ? 

a) Stick Welding 

b) TIG Welding 

c) MIG Welding 

d) Flux-Cored Arc Welding 

 

ȚǑ Ǡȋȓȅ̷ǔ ȅȀνȋǽ Ɲƌƞ ȅǧͥʨ ȅǢ ȭǸȄǪȄȓ? 

a) Groove Weld 

b) Fillet Weld 

c) Butt Weld 

d) Spot Weld 

 

țǑ ȭǢȄǵ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǞǢʨ ϛȄȀ ȅǾ̷ ϤǸϘǱ ȁȓ ǻȄȋǱ Ǘȅ̋ȋǩȋǵǼ Ȁǔ͟ Ǿɝ ȭǼȄǴ ǢǼȄ ǻȄȓ? 

a) TIG Welding 

b) MIG Welding 

c) Stick Welding 

d) Submerged Arc Welding 

 

ȜǑ Ǡȋȓȅ̷ǔ ȅȀνȋǽǼ Ǻȋϡ Ɲ-ƞ ȅǧͥʨ ǢȆ ȅǵȋǳɝǾ ǢȋǼ? 

a) Back Weld 

b) Plug Weld 

c) Fillet Weld 

d) Seam Weld 
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ǚ˭Ǽ Ƕʔ (Answer Key) - ș.ș 

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭Ǽ:  

 

șǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȅǸȅǹ̏ ǴǼȋǵǼ Ǻȋϡ ȭǢȄǵʨ ȀǸȋǧȋȓ ȭǸȅǾ ϤǸϘǱ ȁȓ? 

ǚ˭Ǽ: ǗǢɝ Ǡȋȓȅ̷ǔ ȀǸȋǧȋȓ ȭǸȅǾ ϤǸϘǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǑ 

 

ȚǑ TIG Ǡȋȓȅ̷ǔ ȅǢȋȀǼ ǩϢ ǚǶȋǻȄǤȆ? 

ǚ˭Ǽ: TIG Ǡȋȓȅ̷ǔ ȅǸȋǾǿ ǢȋǼ ǖʅȄ֟ȅǺȅǵȓȄǺ ǞǸǔ ȭ͗ǘǵȋǽȀ ȅ͗ȋǽǼ ǺȋǱȄ ȭǺǬȄǽͼȅǽǼ ǩϢ ǚǶȋǻȄǤȆǑ 

 

țǑ Ǡȋȓȅ̷ǔ ȅȀνȋǽǼ ǺȄϡȋǺ ȭǢȄǵ Ǳϟ ǶȄǠȓȄ ǻȄȓ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ȅȀνǽ ȭǲȋǢ Ǡȋȓȋ̷Ǽ ǴǼǵ, ǗǢȄǼ, ǞǸǔ ǶȅǩǾǵ Ȁ̩ ȋǢɝ Ǳϟ ǶȄǠȓȄ ǻȄȓǑ 

 

ȜǑ ȭǢȄǵ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ϤǸϘǱ ȁȓ ǻǣǵ ԋʨ ǴȄԅ ǞǢȅʔǱ ǢǼȄǼ ǩϢ ǖȅǱȅǼʱ ȅǷǽȄǼ ȭǺǬȄǽ ʙȋȓȄǩǵ ȁȓ? 

ǚ˭Ǽ: MIG (Metal Inert Gas) Ǡȋȓȅ̷ǔ ϤǸϘǱ ȁȓ ǖȅǱȅǼʱ ȅǷǽȄǼ ȭǺǬȄǽ ʙȋȓȄǩȋǵǑ 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭Ǽ: 

 

șǑ ȭǢȄǵ Ǡȋȓȅ̷ǔ ʙȅʆȓȄʨ ȭǸȀ ȭǺǬȄǽȋǢ Ǥȋǽ ǵȄ ȅǳȋȓ ȭǺǬȄǽ ȭǻȄǤ ǢȋǼ? 

ǚ˭Ǽ: b) TIG Welding 

 

ȚǑ Ǡȋȓȅ̷ǔ ȅȀνȋǽ Ɲƌƞ ȅǧͥʨ ȅǢ ȭǸȄǪȄȓ? 

ǚ˭Ǽ: a) Fillet Weld 

 

țǑ ȭǢȄǵ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǞǢʨ ϛȄȀ ȅǾ̷ ϤǸϘǱ ȁȓ ǻȄȋǱ Ǘȅ̋ȋǩȋǵǼ Ȁǔ͟ Ǿɝ ȭǼȄǴ ǢǼȄ ǻȄȓ? 

ǚ˭Ǽ: b) MIG Welding 

 

ȜǑ Ǡȋȓȅ̷ǔ ȅȀνȋǽǼ Ǻȋϡ Ɲ ƞ ȅǧͥʨ ǢȆ ȅǵȋǳɝǾ ǢȋǼ? 

ǚ˭Ǽ: c) Fillet Weld 
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ǬȄ ͔ȅǾǬ ƙ ș.ș 

 

ǬȄȋ͔Ǽ ǵȄǺǕ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǞǸǔ ǞǼ ʙȋȓȄǤ ȅǽӝǵǑ 

Instructions:  ȅǵȋǳɝǾǵȄǸǽȆ  

ȅǵȋǧǼ ȅǵȋǳɝǾǵȄͼȋǽȄ ǺȋǵȄȋǻȄǤ ȀȁǢȄȋǼ Ƕ֫ǵ Ǡ ֓ӱǵ: 

Á Ǟǘ ʙʅȄǢʨǢʅȄǽ ȭǮȋǺȄǵȋ͖Ǿǵʨ Ǡȋȓȅ̷ǔ șȅǩ, Țȅǩ,țȅǩ-ǞǼ ǞǢ ǸȄ ǞǢȄȅǴǢ ǘǚȅǵȋǬǼ ǶȄǼǷǼϥȄ̑ 

ʆȄǘȋǬȅǼȓȄǼ ȅǹȅ˭ȋǱ ȮǱȅǼǑ  

Á Ǟǘ ֚ϨȄȓǵ ǢȄǻɝʆǺʨ ǗǶǵȄǼ ȭǺȐȅǽǢ ǳ́ǱȄ ǶȅǼǺȄǶ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȋǸǑ 

Á ȅǼȋȀȄȀɝͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁǠȓȄǼ ǩϢ ǗǶǵȄȋǢ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

Á Ǟǘ ȭǮȋǺȄǵȋ͖Ǿǵ Ȁ̩̏ ǢǼȄǼ ǩϢ ǗǶǵȄȋǢ ȅʔǾ (țȘ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

Procedure  (ʙȅʆǻȂȄ) 

Á ǢȄȋǩǼ ǴǼǰ ǖԑǻȄȓȆ ʙȭȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) ϤǸȁȄǼ ǢξǵǑ 

Á ȀǼǸǼȄȁӜǱ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ ǶǮȂȇǵǑ 

Á ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ȀǢǽ ǚǶǢǼǰ Ȁǔʈȁ ǢξǵǑ 

Á ȅǵǴɝȄȅǼǱ ȀǺȋȓǼ Ǻȋϡ ǢȄǩʨ Ȁ̩̏ ǢξǵǑ 

Á ȀǸɝǳȄ ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ (OHS) ȀǔʆȄ̇ ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧ֟ǵǑ  

 

Job Specification  Information:  ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ  

Á ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

Á ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ȅǾǣǵ ȀȄǺʈȆ ǹȄǽǹȄȋǸ ȅǼȅǹǚ ǢξǵǑ 

Á ȅǵȋǧǼ ʙǲǺ ǣȄȅǽ ǥȋǼ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ͼȋǽȄǼ ǵȄǺ ȅǽӝǵǑ   

Á ȅǵȋǧǼ ȅΜǱȆȓ ǣȄȅǽ ǥȋǼ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǞǼ ʙȋȓȄǤ ȅǽӝǵǑ  

Á Ȁ̩̏ ǢǼȄ ǢȄǩʨ ʙȅǾʹȋǢǼ ȅǵǢǬ ǩǺȄ ȅǳǵǑ   

ǢȄȋǩǼ ȅǸǸǼǰǕ 

ʆȅǺǢ ǵǔ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǞǼ ʙȋȓȄǤ ȅǽӝǵ   

(ʙȋȓȄǩǵ ǖԑǻȄȓȆ ԜǲǢ ǢȄǤǩ ϤǸȁȄǼ Ǣξǵ)  

 

ș. 

  

 

 

Ț. 

 

 

 

 

 

 

       țǑ 
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ʙȋȓȄǩǵȆȓ ȅǼȋȀȄȀɝ: 

 

ӶǽȀ: Á ǠȓȄǢɝ ȅǾǬ 

ǘʹǘǶȋǺ̀   - 

ȭǺȅǾǵȄȅǼ: - 

ϥȄȋǬȅǼȓȄǽ: Á ȅǾǣǵ ǚǶǢǼǰ, ȭǶǵ, ȭǵȄǬ֓Ǣ  

ϤȅʱǤǱ ֧ǼʹȄ 

ȭǶȄǾȄǢ 

(ȅǶȅǶǘ):  

Á ȭȀǷʨ ȭˁȄǹȀ, ȭȀǷʨ ς, ǖʅȄʙǵ, Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ș.Ț 

 

ȅǾǣǵ Ƿǽ-Ț: Ǡȋȓȅ̷ǔȋȓ ϤǸϘǱ ǚǶǢǼǰ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȋǸǑ  

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ȭǸȀ ǚǶǢǼǰ 

ü ǣǼǧȋǻȄϛ (Consumable) Ǡȋȓȅ̷ǔ ǚǶǢǼǰ 

ü ȅǸȅǹ̏ ǚǶǢǼȋǰǼ ǩϢ ǚǶ֜ʱ ȅǾȅ̷ǔ ϛȄȀ 

ü Ǡȋȓȅ̷ǔ ǼǮ ǞǸǔ ȅǷǽȄǼ ȭǺǬȄǽ Ǣȋ̩ȄȅǩǾǵ 

 

(Ǣ) Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ȭǸȀ ǚǶǢǼǰǕ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ ǚǶ֜  ɦȭǸȀ ȭǺȋǬȅǼȓȄǽ ȅǵǸɝȄǧǵ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ ǞǼ ǠǶǼǘ ȅǵǹɝǼ ǢȋǼ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄǵ 

ǞǸǔ ͛ȄȅȓΖǑ ʙȅǱʨ ȭǺǬȄǽ ǸȄ ǚǶȄǳȄȋǵǼ ȅǵǩϖ ȮǸȅǾ͊ʅ ǼȋȓȋǨ, ǻȄ ȅǸȅǹ̏ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ ǚǶ֜ʱǑ ǱȄǘ, ȅǸȅǹ̏ 

ȅǾ̼ǺȄǵ ǖԑǻȄȓȆ ȭǺǬȄǽͼȅǽǼ ȮǸȅǾ͊ʅ Ǡ ʙȋȓȄǤ ǩȄǵȄ ǩξȅǼǑ ǗǺǼȄ ȅǸȅǹ̏ ȭǸȀ ȭǺȋǬȅǼȓȄǽ ǞǸǔ ǱȄȋǳǼ ȮǸȅǾ͊ʅ Ȁ̩ ȋǢɝ 

ȅǸ͚ȄȅǼǱ ǩȄǵȋǸȄ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ȁȓǑ 

 

șǑ ȅ͗ǽ (ǢȄǸɝǵ ȅ͗ǽ, ȭ͗ǘǵȋǽȀ ȅ͗ǽ, ǖʅȄǽȓ ȅ͗ǽ): ȅ͗ǽ ǞǢʨ ǖǱʅ̇ ǾȅʱǾȄǽȆ ǞǸǔ Ǹϗ֙ǣȆ ȭǺǬȄǽ, ǻȄ ȅǸȅǹ̏ ʙǢȄȋǼǼ 

Ǡȋȓȅ̷ǔȋȓ ϤǸϘǱ ȁȓǑ 

¶ ǢȄǸɝǵ ȅ͗ǽ ȁǽ ȀǸȋǧȋȓ ȀȄǴȄǼǰ ȅ͗ǽ, ǻȄǼ Ǻȋϡ ǢȄǸɝȋǵǼ ǶȅǼǺȄǰ ȭǸȅǾ ǲȄȋǢ ǞǸǔ Ǟʨ ȀȄǴȄǼǰǱ ȅǵǺɝȄǰ ǢȄȋǩǼ 

ǩϢ ϤǸϘǱ ȁȓǑ 

¶ ȭ͗ǘǵȋǽȀ ȅ͗ǽ ȁǽ ǞǢʨ ǺȅǼǧȄ ʙȅǱȋǼȄǴȆ ȅ͗ǽ, ǻȄ ȀȄǴȄǼǰǱ ǣȄǸȄǼ ʙϊǱǢȄǼȆ ǻ̆ǶȄȅǱ, ȅǧȅǢִȀȄ ȀǼ˙ȄǺ, ǞǸǔ 

Ȁ֙ȋʖǼ ǶȅǼȋǸȋǾ ϤǸϘǱ ȁȓǑ 

¶ ǖʅȄǽȓ ȅ͗ǽ ȁǽ ȅ͗ǽ ǻȄ ǖϢ ȭǺǬȄǽ ȭǻȄǤ ǢȋǼ Ǿȅʱ, ʙǹȄǸ ʙȅǱȋǼȄǴ, ǞǸǔ ǱȄǶ ʙȅǱȋǼȄǴ ͼǰȄǸǽȆ ֕ȅ˸ ǢǼȋǱ 

ϤǸϘǱ ȁȓǑ 

 

ȚǑ ǖʅȄ֟ȅǺȅǵȓȄǺ: ǖʅȄ֟ȅǺȅǵȓȄǺ ǞǢʨ ȁȄǽǢȄ ǞǸǔ ǺȅǼǧȄ ʙȅǱȋǼȄǴȆ ȭǺǬȄǽ, ǻȄ ʙǴȄǵǱ ȅǸǺȄǵ, ǖȋǬȄȋǺȄǸȄǘǽ ǞǸǔ 

ǘȋǽǢʏȅǵ̋ ȅǾȋ̼ ϤǸϘǱ ȁȓǑ Ǟʨ Ȁȁȋǩ Ǡȋȓ̷ ǢǼȄ ǻȄȓ ǞǸǔ ǤǼȋǺ ȭǹȋǦ ǻȄǠȓȄǼ ӱǓȅǢ ǢǺ ǲȄȋǢǑ 

 

țǑ ǱȄǺȄ: ǱȄǺȄ ǞǢʨ ǧǺִǢȄǼ ǱȄǶ Ǡ ȮǸԋʅȅǱǢ ǶȅǼǸȄȁǢ ǞǸǔ ȀȄǴȄǼǰǱ ȮǸԋʅȅǱǢ ǱȄǼ, ǱȄǶ Ǟʺȋǧ˙ȄǼ, ǞǸǔ ǶȄ̩ 

ǖǔȋǾ ϤǸϘǱ ȁȓǑ ǱȄǺȄ ӝǸ ǹȄǽǹȄȋǸ Ǡȋȓȅ̷ǔ ǢǼȄ ǻȄȓ, ǱȋǸ ǞǼ ǩϢ ȅǸȋǾǿ ǴǼȋǰǼ ϛȄȀ ǸȄ ̛Ȅʺ ʙȋȓȄǩǵ ȁȓǑ 

 

ȜǑ ǬȄǘǬȄȅǵȓȄǺ: ǬȄǘǬȄȅǵȓȄǺ ǖǱʅ̇ ǾȅʱǾȄǽȆ ǞǸǔ ȁȄǽǢȄ ȭǺǬȄǽ, ǻȄ ǺȅǼǧȄ ʙȅǱȋǼȄǴȆǑ Ǟʨ ȅǸȋǾǿǹȄȋǸ ǞȓȄǼȋ͟Ȁ, 

ȅǧȅǢִȀȄ ǞǸǔ ȀȄǺȅǼǢ ȭʹȋʔ ϤǸϘǱ ȁȓǑ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ Ǟʨ ӝǸ ȀǱǢɝǱȄǼ ȀȄȋǲ ǶȅǼǧȄǽǵȄ ǢǼȋǱ ȁȓ ǢȄǼǰ Ǟʨ 

Ȁȁȋǩ ǖʺȄǘǮ ȁȋǱ ǶȄȋǼǑ 
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ȝǑ ȅǵȋǢǽ ǖʅȄǽȓ: ȅǵȋǢǽ ǖʅȄǽȓͼȅǽ ǖǱʅ̇ ǱȄǶ ȀȁǵǾȆǽ ǞǸǔ ʙȅǱȋǼȄǴȆ, ǻȄ ǚˌ ǱȄǶǺȄʔȄȓ ǢȄǩ ǢǼȋǱ ȀʹǺǑ Ǟͼȅǽ 

ȀȄǴȄǼǰǱ ǾȅʱǾȄǽȆ ϛȄȀ ǬȄǼǸȄǘǵ ǞǸǔ ǶȄǠȓȄǼ ̘ʅȄȋ̀ ϤǸϘǱ ȁȓǑ 

 

ȞǑ ʛȄȀ: ʛȄȀ ȁǽ ǱȄǺȄ ǞǸǔ ȅǩǔȋǢǼ ȅǺʠǰ, ǻȄ ȀȄǴȄǼǰǱ ӡȁ͛ȅǽǼ ǢȄȋǩ ϤǸϘǱ ȁȓǑ ʛȄȋȀǼ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ 

ԅǽǵȄ֚ǽǢǹȄȋǸ Ȁȁǩ, ǞǸǔ Ǟʨ Ȁ֙ʖ ǞǸǔ ȅǾǶȅǸȅ̷ǔ ȅǾȋ̼ ϤǸϘǱ ȁȓǑ 

 

ȟǑ ȭʛȄ˙: ȭʛȄ˙ ǞǢʨ ǱȄǺȄ-ȅǹȅ˭Ǣ ǖʅȄǽȓ ǻȄ ȅǸȅǹ̏ ȭǺǬȄǽ ȭǻǺǵ ȀȆȀȄ, Ǘ֟ȅǺȅǵȓȄǺ, ϥȄˈȄȅǵǩ ǘǱʅȄȅǳ ȅǺȅʠǱ ȁȓǑ Ǟʨ 

ǚˌ Ǿȅʱ ǞǸǔ ǺȅǼǧȄ ʙȅǱȋǼȄǴȆ ȁǠȓȄȓ ȭǺǢȄȅǵǢʅȄǽ ǻ̆ȄǔǾ ǞǸǔ ȅǾ̼ǢȄȋǩ ϤǸϘǱ ȁȓǑ 

 

ȠǑ ǢȄ͗ ǗǻȂǼǵ (Cast Iron): ǢȄ͗ ǗǻȂǼǵ ȁǽ ǞǢʨ ǹȄǼȆ, Ǿʱ ǞǸǔ ȭǬǢȀǘ ȭǺǬȄǽ ǻȄ ʙǴȄǵǱ ǻȄȅ̆Ǣ ǻ̆ȄǔǾ, ȭǤǬ, 

ǞǸǔ ȅǵǺɝȄǰ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓǑ ǢȄ͗ ǗǻȂǼȋǵǼ Ǡȋȓȅ̷ǔ Ǣʪǵ ǞǸǔ ȅǸȋǾǿ ʙ֜ȅɦ ʙȋȓȄǩǵǑ 

 

ȡǑ ϥȄǤȋǵȅȀȓȄǺ ǖʅȄǽȓ: ϥȄǤȋǵȅȀȓȄǺ ǖʅȄǽȓͼȋǽȄ ȁȄǽǢȄ ǞǸǔ ǚˌ ǾȅʱǼ ȭǺǬȄǽ, ǻȄ ǞȓȄǼʆȄǷǬ ǞǸǔ ǖȋǬȄȋǺȄǸȄǘǽ 

ȅǾȋ̼ ϤǸϘǱ ȁȓǑ ǱȋǸ Ǟͼȅǽ ǱȄǶǺȄʔȄǼ ǚǶǼ ȀʪǢǹȄȋǸ Ǡȋȓȅ̷ǔ ǢǼȄ ǚȅǧǱǑ 

 

șȘǑ ǚˌ ǾȅʱǼ ǢǺ ǖʅȄǽȓ ȅ͗ǽ (HSLA): Ǟǘ ȅ͗ǽͼȋǽȄ ӝǸ ǾȅʱǾȄǽȆ ǞǸǔ ǱȄǶ ʙȅǱȋǼȄǴȆ, ǻȄ ǖȋǬȄȋǺȄǸȄǘǽ, ȅǵǺɝȄǰ 

ǞǸǔ ǾȅʱǾȄǽȆ ȭǺǢȄȅǵǢʅȄǽ ǶȋϞ ϤǸϘǱ ȁȓǑ Ǟǘ ȅ͗ǽͼȅǽǼ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭǸǾ Ȁȁǩ ǞǸǔ ǚˌ ͼǰǺȄȋǵǼ Ǡȋȓȅ̷ǔ 

ǶȄǠȓȄ ǻȄȓǑ 

 

șșǑ ǘǵǢȋǵǽ (ȅǵȋǢǽ-ȅǹȅ˭Ǣ ֧ǶȄǼǖʅȄǽȓ): ǘǵǢȋǵǽ ǞǺǵ ǞǢʨ ǾȅʱǾȄǽȆ ǞǸǔ ǱȄǶ ȀȁǵǾȆǽ ǖʅȄǽȓ ǻȄ ǖǱʅ̇ ǚˌ 

ǱȄǶǺȄʔȄȓ ǢȄǩ ǢǼȋǱ ǶȄȋǼ, ȅǸȋǾǿǱ ϛȄȀ ǬȄǼǸȄǘǵ ǞǸǔ ȅǵǚȅʴȓȄǼ ȅǼȓʅȄʮȋǼǼ ǺȋϡǑ ǘǵǢȋǵȋǽǼ Ǡȋȓȅ̷ǔ ǗǼǠ 

ǾȅɦǾȄǽȆ ǞǸǔ ǳȆǥɝ͛ȄȓȆ ȁȓǑ 

 

șȚǑ ȅǩǼȋǢȄȅǵȓȄǺ (Zirconium): ȅǩǼȋǢȄȅǵȓȄǺ ȁǽ ǞǢʨ ԋǳɝȄ̇ ǱȄǶ ȀȁǵǾȆǽ ǞǸǔ ǺȅǼǧȄ ʙȅǱȋǼȄǴȆ ȭǺǬȄǽ, ǻȄ ʙǴȄǵǱ 

ǶȄǼǺȄǰȅǸǢ ȅǾȋ̼ ϤǸϘǱ ȁȓǑ Ǟʨ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ϤǸϘǱ ȁȋǽ ȀʪǢ ʙ֜ȅʱ ʙȋȓȄǩǵ ȁȓ, ǢȄǼǰ Ǟʨ ǚˌ ǱȄǶǺȄʔȄȓ 

ȅǸӜǱ ȁȋǱ ǶȄȋǼǑ 

 

 

 

 

 

 

 

 

 

ȅǧʔǕ 

Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ȭǸȀ ȭǺȋǬȅǼȓȄǽȀ 
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(ǣ) ǣǼǧȋǻȄϛ (Consumable) Ǡȋȓȅ̷ǔ ǚǶǢǼǰǕ 

ǢǵӮʅȋǺǸǽ Ǡȋȓȅ̷ǔ ϥȄȋǬȅǼǻȂȄǽȋȀǼ ϤǸȁȄǼ ǞǢʨ ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓ̷ ȮǱȅǼ ǢǼȄǼ ǩϢ ǖǱʅ̇ ͼξΖԛǰɝǑ Ǟǘ ǚǶǢǼǰͼȅǽ 

ȅǸȅǹ̏ ǴǼȋǵǼ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ϤǸϘǱ ȁȓ   ǞǸǔ Ǟʨ өǮȂȄ̇ ǩȋȓȋ̀Ǽ Ǿȅɦ, ͛ȄȅǻȂΖ ǞǸǔ ȭǧȁȄǼȄ ȅǵǴɝȄǼȋǰ ͼξΖԛǰɝ ֗ȅǺǢȄ 

ǼȄȋǣǑ  

 

ș. Ǡȋȓȅ̷ǔ ǘȋǽǢȋʏȄǮ (SMAW ǞǼ ǩϢ): SMAW (ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ) ʙȅʆȓȄȓ ϤǸȁȄǼ ǢǼȄ ȁȓ Ǡȋȓȅ̷ǔ 

ǘȋǽǢȋʏȄǮ, ǻȄ ǞǢʨ ǴȄԅ ȭǢȄǼ ǠȓʅȄǼ ȅǳȋȓ ȮǱȅǼ  ȁȓ ǞǸǔ ǞǼ ǚǶȋǼ ǞǢʨ ̛Ȅʺ ȭǢȄʨǔ ǲȄȋǢǑ ̛Ȅʺ Ǡȋȓ̷ʨȋǢ Ԍǿǰ 

ȭǲȋǢ ǼʹȄ ǢȋǼ ǞǸǔ Ǡȋȓ̷ Ԛǽ ȮǱȅǼȋǱ ȀȄȁȄϦ ǢȋǼǑ ȅǸȅǹ̏ ǢȄȋǩǼ ǩϢ ǘȋǽǢȋʏȄǮͼȅǽ ȅǸȅǹ̏ ȭʠǰȆǢǼȋǰ ǶȄǠȓȄ ǻȄȓ, 

ǻȄ Ǡȋȓȅ̷ǔ ǚǶǢǼȋǰǼ ǴǼǰ, ԚξΖ ǞǸǔ Ǿȅɦ ȅǵǹɝǼ ǢȋǼǑ 

 

Ț. ȅǷǽȄǼ ǼǮ (TIG Ǡȋȓȅ̷ǔ ǞǼ ǩϢ): TIG (ǬȄǔȋ͗ǵ ǘǵǬȄǬɝ ϛȄȀ) Ǡȋȓȅ̷ǔȋǻȂ ȅǷǽȄǼ ǼǮ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄ Ǡȋȓ̷ 

Ԛȋǽ ǚǶǢǼǰ ȭǻȄǤ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟǘ ǼǮͼȅǽ ȀȄǴȄǼǰǱ ǞǢǘ ǴǼȋǵǼ ǚǶǢǼǰ ȅǳȋȓ ȮǱȅǼ ȁȓ ǻȄ ȭǸȀ ȭǺǬȄǽ ǞǸǔ ǞǼ 

Ƿȋǽ ǞǢʨ ǾȅʱǾȄǽȆ Ǡ ȀǺȅεǱ ǩȋȓ̀ ȅǵȅ́Ǳ ȁȓǑ ȅǷǽȄǼ ǼǮͼȅǽ ȭǸȀ ǚǶǢǼȋǰǼ ԚξΖ ǞǸǔ ϤǸϘǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ 

ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ 

 

ț. Ǡȋȓȅ̷ǔ ǠȓʅȄǼ (MIG Ǡȋȓȅ̷ǔ ǞǼ ǩϢ): MIG (ȭǺǬȄǽ ǘǵǬȄǬɝ ϛȄȀ) Ǡȋȓȅ̷ǔ ȭǻȂ ǞǢʨ ǴȄǼȄǸȄȅȁǢǹȄȋǸ ʹȓǾȆǽ 

Ǡȋȓȅ̷ǔ ǠȓʅȄǼ ϤǸϘǱ ȁȓǑ Ǟǘ ǠȓʅȄǼʨ ǞǢʨ ǘȋǽǢȋʏȄǮ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ ǞǸǔ ȅǷǽȄǼ ǚǶǢǼǰ ȅȁȋȀȋǸǠ ǢȄǩ ǢȋǼǑ 

MIG Ǡȋȓȅ̷ǔȋǻȂǼ ǠȓʅȄǼ ȀȄǴȄǼǰǱ ǺȄǘ̷ ȅ͗ǽ, ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǸȄ ǖʅȄ֟ȅǺȅǵǻȂȄǺ ȅǳȋȓ     ȮǱȅǼ ȁȓ ǞǸǔ Ǟʨ ȅǸȅǹ̏ 

ϤȄȋȀ ǶȄǠȓȄ ǻȄȓ, ǻȄ ǢȄȋǩǼ ǴǼǰ Ǡ ǚǶǢǼȋǰǼ ԚξȋΖǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼǑ 

 

Ȝ. ̛Ȅʺ-ȋǢȄǼǮ ǠȓʅȄǼ (FCAW ǞǼ ǩϢ): ̛Ȅ-̋ȋǢȄǼǮ ǗǢɝ Ǡȋȓȅ̷ǔ(FCAW) ʙȅʆȓȄȓ ̛Ȅ-̋ȋǢȄǼǮ ǠȓʅȄǼ ϤǸϘǱ 

ȁȓ, ǻȄ MIG ǠȓʅȄȋǼǼ ǺȋǱȄ ȁȋǽǠ ǞǼ Ǻȋϡ ǞǢʨ ̛Ȅʺ ȭǢȄǼ ǲȄȋǢ, ǻȄ ϛȄȀ Ǡ ͣʅȄǤ ֜  ɦǢȋǼ Ǡȋȓ̷ ԚȋǽǼ ֧ǼʹȄ ʙǳȄǵ 

ǢȋǼǑ ̛Ȅʺ-ȋǢȄǼǮ ǠȓʅȄǼʨ ǗǚǬȋǮȄǼ ǸȄ ǸȄǱȄȋȀǼ Ǻȋϡ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ǗǳǾɝ, ǢȄǼǰ Ǟʨ ǸȄǘȋǼǼ ȅǾȅ̷ǔ ϛȄȋȀǼ 

ʙȋȓȄǩǵ ȁȓ ǵȄǑ ȭǸȀ ȭǺǬȄǽ Ǡ Ǡȋȓȅ̷ǔ  ǾǱɝ ǖԑǻȄȓȆ ȅǸȅǹ̏ ʙǢȄȋǼǼ ̛Ȅʺ-ȋǢȄǼǮ ǠȓʅȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓ  Ǒ 

 

ȝ. ȀȄǸǺȄǩɝǮ ǗǢɝ Ǡȋȓȅ̷ǔ (SAW) ǠȓʅȄǼ: ȀȄǸǺȄǩɝǮ ǗǢɝ Ǡȋȓȅ̷ǔ (SAW) ʙȅʆȓȄȓ ǞǢʨ ǴȄǼȄǸȄȅȁǢ ǠȓʅȄǼ 

ǘȋǽǢȋʏȄǮ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄ ̛ȄȋʺǼ ǞǢʨ ͚ȋǼǼ ȅǵȋǧ ӼȋǸ ǲȄȋǢǑ Ǟǘ ʙȅʆȓȄ ȀȄǴȄǼǰǱ ǹȄǼȆ Ǡȋȓȅ̷ǔȋǻȂǼ ǩϢ ϤǸϘǱ 

ȁȓ, ȭǻǺǵ ȅǾǶȅǸȅ̷ǔ ǸȄ ǸǮȂ ͖ȄǢǧȄǼȄǽ ǷʅȄȅʛȋǢǾǵǑ SAW ǠϦȂȄȋǼǼ ǩϢ ȅǵȅǳɝ͊ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ǱȄǼ ȭǬǵȀȄǘǽ 

Ǿȅʱ Ǡ ǼȄȀȄǻȂȅǵǢ Ǥǭǵ ǲȄǢȋǱ ȁȓ, ǻȄȋǱ ǞǢʨ ǚˌǺȄȋǵǼ Ǡȋȓ̷ ȅǵȅ́Ǳ ȁȓǑ 

 

Ȟ. ȭʛȅǩǔ ǼǮ ǞǸǔ ǠȓʅȄǼ: ȭʛȅǩǔ ǞǢʨ ʙȅʆȓȄ ȭǻǣȄȋǵ ǞǢʨ ȅǷǽȄǼ ǴȄԅ ǤȅǽȋǻȂ ȭǸȀ ȭǺǬȄǽͼȅǽȋǢ ֜ʱ ǢǼȄ ȁȓ 450C̄ 

ǞǼ ǚǶȋǼ, ȅǢβ ȭǸȀ ȭǺǬȄȋǽǼ ǤǽȄȋǵȄǼ ǱȄǶǺȄʔȄǼ ȅǵȋǧǑ ȭʛȅǩǔ ǼǮ ǞǸǔ ǠȓʅȄǼ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ ȭǻ ǚǶǢǼǰͼȅǽ ǞǢȅʔǱ 

ǢǼȄ ȁȋˏ ǱȄǼ ǚǶǼ ȅǹȅ˭ ǢȋǼǑ ȀȄǴȄǼǰ ȭʛȅǩǔ ǚǶǢǼǰͼȅǽǼ Ǻȋϡ ȭǼȐϣ, ǱȄǺȄ ǞǸǔ ʛȄȀ ǖʅȄǽȓͼȅǽ ǼȋȓȋǨ, ǻȄ Ǿȅʱ, ʹǻȂ 

ʙȅǱȋǼȄǴ ǞǸǔ ǤǽȄȋǵȄǼ Ƕȋȓ̀ ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ 

 

ȟ. ȭȀȄ̷ȄȅǼǔ ǚǶǢǼǰ (ȋǻǺǵ, ̛Ȅʺ, ȭȀȄ̷ȄǼ ǠȓʅȄǼ): ȭȀȄ̷ȄȅǼǔ ǞǢʨ ʙȅʆȓȄ ȭǻǣȄȋǵ ȭǨȄǬ ǖǔǾͼȅǽ ǢǺ ǱȄȋǶ ֜ʱ ǢǼȄ 

ȁȓ, ǻȄ ȭʛȅǩǔȋǻȂǼ ǺȋǱȄǑ ȭȀȄ̷ȄȅǼǔ ǚǶǢǼǰ, ȭǻǺǵ ̛Ȅʺ ǞǸǔ ȭȀȄ̷ȄǼ ǠȓʅȄǼ, ǞǢʨ Ǿʱ, ȮǸԋʅȅǱǢ ǸȄ ǻȄȅ̆Ǣ Ǹ̎ǵ ȮǱȅǼ 

ǢǼȋǱ ͼξΖԛǰɝǑ ȭȀȄ̷ȄȅǼǔ ǠȓʅȄǼ ȀȄǴȄǼǰǱ ȀȆȀȄ ǸȄ ȀȆȀȄȁȆǵ ǖʅȄǽȓͼȅǽ ȅǳȋȓ ȮǱȅǼ ȁȓ, ǞǸǔ ̛Ȅʺ ȀȄȁȄϦ ǢȋǼ Ԝ͌ͼȅǽ 

ǶȅǼ͈ȄǼ ǢǼȋǱ ǞǸǔ ǹȄǽ ǖʅȄǮȋȁǾǵ ǸȄ ȭǩȄȑȄ ȅǵȅ́Ǳ ǢǼȋǱǑ 
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Ƞ. ȭǢȄʨǔ ǚǶǢǼǰ (ȋǻǺǵ, ǘȋǽǢȋʏȄǮ ǸȄ ǼȋǮǼ ǩϢ): ȭǢȄʨǔ ǚǶǢǼǰͼȅǽ Ǡȋȓȅ̷ǔ ǘȋǽǢȋʏȄǮ ǸȄ ǼȋǮ ʙȋȓȄǤ ǢǼȄ ȁȓ 

ǻȄȋǱ ǱȄȋǳǼ ǢǺɝ́ǺǱȄ ǚ̏Ǳ ȁȓǑ Ǟǘ ȭǢȄʨǔͼȅǽ Ǡȋȓ̷ʨȋǢ ǖȅʺȋǮǾǵ ǞǸǔ Ԍǿǰ ȭǲȋǢ ǼʹȄ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ ǞǨȄȑȄǠ 

Ǟͼȅǽ ǗǢɝ ȅ͛ǼǱȄ ǚ̏Ǳ ǢȋǼ ǞǸǔ ͟ʅȄǬȄǼ ǢǺȄȋǱ ȀȄȁȄϦ ǢȋǼǑ ȭǢȄʨǔͼȅǽ Ǡȋȓȅ̷ǔ  ʙȅʆȓȄ ǞǸǔ ǚǶǢǼȋǰǼ ǚǶǼ ȅǹȅ˭ 

ǢȋǼ ȅǹ̏ ȁȋǱ ǶȄȋǼǑ  

 

ȅǧʔǕ ǢǵӮʅȋǺǸǽ Ǡȋȓȅ̷ǔ ϥȄȋǬȅǼǻȂȄǽȀ 

(Ǥ) ȅǸȅǹ̏ ǚǶǢǼȋǰǼ ǩϢ ǚǶ֜ʱ ȅǾȅ̷ǔ ϛȄȀǕ 

ʙȋǱʅǢ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȀʪǢ ȅǾȅ̷ǔ ϛȄȋȀǼ ϤǸȁȄǼ ǖǱʅ̇ ͼξΖԛǰɝǑ ϛȄȀͼȅǽǼ ȀʪǢ ϤǸȁȄǼ ΜȄǼȄ Ǡȋȓȋ̷Ǽ ͼǰǤǱ 

ǺȄǵ ǞǸǔ ǳȆǥɝ͛ȄȓȆΖ ȅǵȅ́Ǳ ǢǼȄ Ȁ̭ǸǑ ȅǸȅǹ̏ ǴǼȋǰǼ ȅǾȅ̷ǔ ϛȄȀ ǞǸǔ ǱȄȋǳǼ ȀʪǢ ϤǸȁȄǼ ȅǸȋǾǿ ǴǼȋǵǼ ǚǶǢǼǰ 

ǞǸǔ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱǼ ǚǶǼ ȅǵǹɝǼǾȆǽǑ  

 

ȅǾȅ̷ǔ ϛȄȋȀǼ ǴǼǵ: 

ș. ǗǤɝǵ (Argon): ǗǤɝǵ ǞǢʨ ǘǵ ǖʅȄǢʨǹ ǸȄ ȅǵȅ͓ȓ ϛȄȀ (inactive gas), ǻȄ ȭǸȅǾǼǹȄǤ ȭǺǬȄǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ 

ϤǸϘǱ ȁȓ, ȭǻǺǵ TIG (Tungsten Inert Gas) ǞǸǔ MIG (Metal Inert Gas) Ǡȋȓȅ̷ǔǑ Ǟʨ ǖǱʅ̇ ȅǵǼȄǶǳ 

ǞǸǔ ǖȅʺȋǮǾǵ ʙȅǱȋǼȄȋǴ ȀȁȄȓǢǑ  

 

Ț. ǢȄǸɝǵ ǮȄǘǖ̋ȄǘǮ (CO): ǢȄǸɝǵ ǮȄǘǖ̋ȄǘǮ ǞǢʨ ǖʅȄǢʨǹ ϛȄȀ (active gas) ǻȄ Ǡȋȓȅ̷ǔ ǞǼ ȭʹȋʔ ȀȄǴȄǼǰǱ 

CO ȅǾȅ̷ǔ ϛȄȀ ȅȁȋȀȋǸ ϤǸϘǱ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ MAG Ǡȋȓȅ̷ǔȋȓ ϤǸȁȄǼ ǢǼȄ ȁȓ, ȅǸȋǾǿ ǢȋǼ ǻǣǵ ʙȅ͗Ǣ ϛȄȋȀǼ 

ʙȋȓȄǩǵ ȁȓǑ 

 

ț. ȅȁȅǽȓȄǺ (Helium): ȅȁȅǽȓȄǺ ǞǢʨ ǘǵǬȄǬɝ ϛȄȀ, ǞǸǔ Ǟʨ ǗǤɝȋǵǼ ԅǽǵȄȓ ǚ̩ ǱȄǶǺȄʔȄ ȮǱȅǼ ǢȋǼǑ Ǟʨ TIG 

Ǡȋȓȅ̷ǔȋȓ ϤǸϘǱ ȁȓ, ȅǸȋǾǿ ǢȋǼ ǻǣǵ Ǿʱ ȭǺǬȄǽ Ǡȋȓȅ̷ǔ ǢǼȋǱ ȁȓǑ Ǟʨ Ǡȋȓȋ̷Ǽ ͼǰǤǱ ǺȄǵ ǚ̏Ǳ ǢȋǼ ǞǸǔ ǚˌ 

ǤȅǱ ǱȄȅȑǱ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 
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Ȝ. ǖȅʺȋǩǵ (Oxygen): ǖȅʺȋǩǵ ǞǢʨ ǖʅȄǢʨǹ ϛȄȀ ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȀȄǴȄǼǰǱ ȅǺʠ ϛȄȋȀǼ ǖǔǾ ȅȁȋȀȋǸ ϤǸϘǱ 

ȁȓǑ Ǟʨ ǴȄԅǼ Ǥȋǽ ǻȄǠȓȄǼ ǶȅǼǺȄǰ ǸȄȑȄȋǱ ǞǸǔ ǢȄʨǔ ʙȅʆȓȄȓ ȀȄȁȄϦ ǢǼȋǱ ϤǸϘǱ ȁȓǑ ǱȋǸ ǞȋǢ ǞǢȄ ȅǾȅ̷ǔ ϛȄȀ 

ȅȁȋȀȋǸ ϤǸȁȄǼ ǢǼȄ ȁȓ ǵȄ, ǢȄǼǰ Ǟʨ ǚˌ ǱȄǶǺȄʔȄ ֩ȅ͊ ǢȋǼ ǞǸǔ ǣȄǼȄǶ ͼǰǤǱ ǺȄȋǵǼ Ǡȋȓ̷ ȮǱȅǼ ǢǼȋǱ ǶȄȋǼǑ 

 

ȝ. ǵȄǘȋʏȄȋǩǵ (Nitrogen): ǵȄǘȋʏȄȋǩǵ ǞǢʨ ǘǵǬȄǬɝ ϛȄȀ, ǻȄ ȅǸȋǾǿǱ ȭ͗ǘǵȋǽȀ ȅ͗ǽ Ǡȋȓȅ̷ǔȋȓ ϤǸϘǱ ȁȓǑ Ǟʨ 

ȭǢǸǽ Ǡȋȓȅ̷ǔ ԚȋǽǼ ǾȆǱǽȆǢǼȋǰ ȀȁȄȓǱȄ ǢȋǼ ǵȄ, ǸǼǔ ȭǺǬȄȋǽǼ ǺȄǘȋʆȄ͖ȄǢǧȄǼ ǚ̏Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ Ǟʨ 

ǞǢǢǹȄȋǸ ϤǸϘǱ ȁȋǽǠ, ȀȄǴȄǼǰǱ ϛȄȀ ȅǺʠǰ ȅȁȋȀȋǸ ϤǸȁȄǼ ȁȓǑ 

 

Ȟ. ȁȄǘȋʑȄȋǩǵ (Hydrogen): ȁȄǘȋʑȄȋǩǵ ǞǢʨ ǖʅȄǢʨǹ ϛȄȀ ǻȄ ȀȄǴȄǼǰǱ ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǞǸǔ ǖʅȄǽȓ Ǡȋȓȅ̷ǔȋȓ 

ϤǸϘǱ ȁȓǑ Ǟʨ Ǡȋȓȅ̷ǔ ԚȋǽǼ ǱȄǶǺȄʔȄ ǞǸǔ ǤȅǱ ǸȄȑȄȋǱ ȀȄȁȄϦ ǢȋǼ ǞǸǔ Ǡȋȓȋ̷Ǽ ͼǰǤǱ ǺȄǵ ǚ̏Ǳ ǢǼȋǱ ȀȄȁȄϦ 

ǢȋǼǑ 

 

ȟ. ϛȄȀ ȅǺʠǰ (Mixtures of gases): ϛȄȀ ȅǺʠǰ ȅǸȅǹ̏ ȅǾȅ̷ǔ ϛȄȋȀǼ ȀǔȅǺʠǰ ȁȋǱ ǶȄȋǼ ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ 

ͼǰǤǱ ǺȄǵ ǚ̏Ǳ ǢȋǼǑ ȭǻǺǵ, ǗǤɝǵ ǞǸǔ CO ǞǼ ȅǺʠǰ ǺȄǘȋʈǾǵ ȅǾȅ̷ǔ ϛȄȀ ȅȁȋȀȋǸ ϤǸϘǱ ȁȋǱ ǶȄȋǼǑ ǞǼ ϤǸȁȄǼ 

ȅǸȅǹ̏ ȭǺǬȄǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǶȄǠȓȄ ǻȄȓǑ 

 

Ƞ. ǖʅȄǢʨǹ ϛȄȀ (Active gases): ǖʅȄǢʨǹ ϛȄȀͼȅǽ ȀȄǴȄǼǰǱ Ǡȋȓȅ̷ǔ Ԛȋǽ ʙȅǱȅʆȓȄ ֩ȅ͊ ǢȋǼ, ȭǻǺǵ CO, 

ǖȅ̋ȋǩǵ, ǞǸǔ ȁȄǘȋʑȄȋǩǵǑ Ǟǘ ϛȄȀͼȅǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȭǺǬȄȋǽǼ ȮǸȅǾ͊ʅ ǶȅǼǸǱɝǵ ǢǼȋǱ ǶȄȋǼ ǞǸǔ Ǡȋȓȋ̷Ǽ Ǿȅɦ 

ǞǸǔ ͼǰǺȄȋǵǼ ǠǶǼ ʙǹȄǸ ȭǷǽȋǱ ǶȄȋǼǑ 

 

ȡ. ǘǵǬȄǬɝ ϛȄȀ (Inert gases): ǘǵǬȄǬɝ ϛȄȀͼȅǽ ǞǺǵ ϛȄȀ ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȭǢȄȋǵȄ ʙȅǱȅʆȓȄ ֩ȅ͊ ǢȋǼ ǵȄǑ ǗǤɝǵ, 

ȅǵȓǵ,ȋǼǮǵ,ȋǩǵǵ ǞǸǔ ȅȁȅǽȓȄǺ Ǟǘ ǴǼȋǵǼ ϛȄȋȀǼ ǚǳȄȁǼǰǑ ǱȄǼȄ ȀȄǴȄǼǰǱ Ǡȋȓȅ̷ǔ ԚǽȋǢ ȅǵǼȄǶǳ ǼȄȋǣ ǞǸǔ 

ǖȅʺȋǮǾǵ ʙȅǱȋǼȄȋǴ ȀȁȄȓǱȄ ǢȋǼǑ 

 

(ǥ) Ǡȋȓȅ̷ǔ ǼǮ ǞǸǔ ǱȄǼȀȋ֚ȁǼ Ǣȋ̩ȄȅǩǾǵǕ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ϤǸϘǱ ǼǮ ǞǸǔ ǱȄǼͼȅǽ ȅǸȅǹ̏ ǚǶȄǳȄǵ Ǡ ȅǺʠȋǰǼ ȅǹȅ˭ȋǱ ȮǱȅǼ ȁȓǑ Ǟǘ ǼǮ ǞǸǔ ǱȄǼͼȅǽǼ ǚǶȄǳȄǵ 

ȅǵǸɝȄǧǵ Ǡȋȓȅ̷ǔȋȓǼ ǢȄǻɝǢȄȅǼǱȄ, ͼǰǤǱ ǺȄǵ, ǞǸǔ ʙȋȓȄȋǤǼ ǠǶǼ ϤȄǶǢ ʙǹȄǸ ȭǷȋǽǑ Ǡȋȓȅ̷ǔ ǼǮ ǞǸǔ ǱȄǼͼȅǽǼ 

ǚǶȄǳȄǵȅǹȅ˭Ǣ ȭʠǰȆȅǸǹȄǤ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȀǷǽǱȄ ǞǸǔ ͼǰǤǱ ǺȄǵ ȅǵȅ́Ǳ ǢǼȋǱ ͼξΖԛǰɝǑ ʙȅǱʨ ǼȋǮǼ ǚǶȄǳȄǵ ǞǸǔ 

ȮǸȅǾ͊ʅ ǖԑǻȄȓȆ ǱȄ ϤǸȁȄȋǼǼ ǩϢ ǚǶ֜  ɦȁȋǱ ȁȋǸ, ǻȄȋǱ ȀȋǸɝȄ̩ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ ȀʪǢ ǼǮ 

ǞǸǔ ǱȄǼ ȅǵǸɝȄǧǵ ςԎǺȄʔ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǚ̏Ǳ ǢǼȋǸ ǵȄ, ǸǼǔ ȀǺȓ ǞǸǔ ǣǼǧ ȀȄʠȋȓǠ ȀȄȁȄϦ ǢǼȋǸǑ 

 

Ǡȋȓȅ̷ǔ ǼǮ ǞǸǔ ǱȄȋǼǼ Ǣȋ̩ȄȅǩǾǵ 

ș. ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǼǮ (Stainless Steel Rods): ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǼǮͼȅǽ ǞǺǵ ǴǼȋǵǼ ǼǮ ǻȄ ʙǴȄǵǱ ȭʆȄȅǺȓȄǺ, 

ȅǵȋǢǽ ǞǸǔ ȅǢӫ ǶȅǼǺȄǰ ǢȄǸɝǵ ȅǳȋȓ ȮǱȅǼ ȁȓǑ Ǟǘ ǼǮͼȅǽ ȀȄǴȄǼǰǱ ȭ͗ǘǵȋǽȀ ȅ͗ȋǽǼ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ϤǸϘǱ ȁȓ 

ǞǸǔ ǖʅȄȅ̀-ǢȋǼȄȅȀǹ ȭʙȄǶȄʨɝ ʙǳȄǵ ǢȋǼ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ǶǼ ȭ͗ǘǵȋǽȀ ȅ͗ȋǽǼ ȭǻȋǢȄȋǵȄ ǴǼȋǰǼ ʙǹȄǸȋǢ ʙȅǱȋǼȄǴ 

ǢȋǼǑ 

 

Ț. ǢȄǸɝǵ ȅ͗ǽ ǼǮ (Carbon Steel Rods): ǢȄǸɝǵ ȅ͗ǽ ǼǮͼȅǽ ȀȄǴȄǼǰǱ ǚ̩-ǢȄǸɝǵ ǖǲǸȄ ȅǵ̦-ǢȄǸɝǵ ȅ͗ȋǽǼ ȮǱȅǼ 

ȁȓǑ Ǟͼȅǽ Ȁ͚Ȅ ǞǸǔ ȅǸȅǹ̏ ǴǼȋǵǼ ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ϤǸϘǱ ȁȓǑ ǢȄǸɝǵ ȅ͗ǽ ǼȋǮǼ ʙǴȄǵ ǚǶȄǳȄǵ ȁǽ ǢȄǸɝǵ, ǻȄ 

ȅ͗ȋǽǼ Ǿȅʱ ǞǸǔ ǢȋǭȄǼǱȄ ǢǺȄȓ ǸȄ ǸȄȑȄȓǑ 
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ț. ǖʅȄǽȓ ȅ͗ǽ ǼǮ (Alloy Steel Rods): ǖʅȄǽȓ ȅ͗ǽ ǼǮͼȅǽ ȅǸȅǹ̏ ǴȄԅǼ ȅǺʠǵ ȭǻǺǵ, ȭʆȄȅǺȓȄǺ, ǺȅǽǸȋǮǵȄǺ, ǞǸǔ 

ϥȄ̍Ȅȅǵǩ ȭǲȋǢ ȮǱȅǼ ȁȓǑ Ǟǘ ǼǮͼȅǽǼ ϤǸȁȄǼ ǾȅʱǾȄǽȆ ǞǸǔ ǱȄǶ-ʙȅǱȋǼȄǴȆ Ǡȋȓȅ̷ǔȋȓ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǞǸǔ ȅǸȋǾǿ 

ǢȋǼ ǖʅȄǽȓ ȅ͗ȋǽǼ Ǡȋȓȅ̷ǔȋȓ ϤǸϘǱ ȁȓǑ 

 

Ȝ. ǖʅȄ֟ȅǺȅǵȓȄǺ ǼǮ (Aluminum Rods): ǖʅȄ֟ȅǺȅǵȓȄǺ ǼǮͼȅǽ ǞǺǵ Ǡȋȓȅ̷ǔ ǼǮ ǻȄ ǖʅȄ֟ȅǺȅǵȓȄǺ Ǡ ǖϢ ǴȄԅǼ 

ȅǺʠǰ ȅǳȋȓ ȮǱȅǼ ȁȓǑ Ǟͼȅǽ ǽȄǘǬǠȋȓǬ ǞǸǔ ǢȋǼȄȅȀǹ ǶȅǼȋǸȋǾ ϤǸȁȄȋǼǼ ǩϢ ǚǶ֜ʱǑ ǖʅȄ֟ȅǺȅǵȓȄǺ ǼǮͼȅǽ TIG ǞǸǔ 

MIG Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ϤǸϘǱ ȁȓ ǞǸǔ ǱȄȋǳǼ ȁȄǽǢȄ Ǥǭǵ ǞǸǔ ǚˌ ǾȅʱǼ ǩϢ ǶȅǼȅǧǱǑ 

 

ȝ. ȅǵȋǢǽ ǼǮ (Nickel Rods): ȅǵȋǢǽ ǼǮͼȅǽ ʙǴȄǵǱ ȅǵȋǢǽ ǞǸǔ ȅǢӫ ǶȅǼǺȄǰ ǖϢȄϢ ǴȄԅǼ ȅǺʠȋǰǼ ǺȄϡȋǺ ȮǱȅǼ 

ȁȓǑ Ǟͼȅǽ ǚˌ ǱȄǶǺȄʔȄȓ ǞǸǔ ʹȅǱǢǼ ǶȅǼȋǸȋǾ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ϤǸϘǱ ȁȓǑ ȅǸȋǾǿ ǢȋǼ, ǻǣǵ ǖȅǱȅǼʱ Ǿȅʱ ǞǸǔ 

ǢȋǼȄȅȀǹ ʙȅǱȋǼȄȋǴǼ ʙȋȓȄǩǵ ȁȓ, Ǳǣǵ ȅǵȋǢǽ ǼǮ ϤǸϘǱ ȁȓǑ 

 

Ȟ. ǢǶȄǼ ǼǮ (Copper Rods): ǢǶȄǼ ǼǮͼȅǽ ȀȄǴȄǼǰǱ ǱȄǺȄ ǞǸǔ ǖϢȄϢ ǴȄԅǼ ȅǺʠǰ ΜȄǼȄ ȮǱȅǼ ȁȓǑ Ǟͼȅǽ ʙǴȄǵǱ 

ǾȆǱǽ ǶȅǼȋǸȋǾ ϤǸϘǱ ȁȓ ȭǻǣȄȋǵ ǱȄǶ ǶȅǼǸȁǰ ǞǸǔ ȮǸԋʅȅǱǢ ǶȅǼǸȄȅȁǱȄ ӝǸǘ ͼξΖԛǰɝǑ Ǟʨ ǚ̩ ͼǰǤǱ Ǡȋȓ̷ ȮǱȅǼȋǱ 

ȀȁȄȓǢǑ  

 

ȟ. ǱȄǺȄ-ǷȀǷǼ ǼǮ (Copper-Phosphor Rods): ǱȄǺȄ-ǷȀǷǼ ǼǮͼȅǽ ǱȄǺȄ ǞǸǔ ǷȀǷȋǼǼ ȅǺʠǰ ȅǳȋȓ ȮǱȅǼ ȁȓ 

ǞǸǔ ȀȄǴȄǼǰǱ ʛȄȀ, ǱȄǺȄ ǞǸǔ ǖʅȄ֟ȅǺȅǵȓȄǺ Ȁȁ ǖϢȄϢ ǴȄԅ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟʨ ȅǸȋǾǿǹȄȋǸ ǖʅȄǽȓ 

Ǡȋȓȅ̷ǔȋȓ ϤǸϘǱ ȁȓǑ 

 

Ƞ. ϥȄˈȄȅǵǩ ǼǮ (Manganese Rods): ϥȄˈȄȅǵǩ ǼǮͼȅǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ϤǸϘǱ ȁȓ ȭǻǣȄȋǵ ǚˌ Ǿȅʱ ǞǸǔ 

ǢȋǭȄǼǱȄ ʙȋȓȄǩǵǑ Ǟͼȅǽ ȀȄǴȄǼǰǱ ǚˌ-ȋ͖ǔǲ ȅ͗ǽ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ȁȓ ǞǸǔ ϥȄˈȄȅǵȋǩǼ ǚǶȅ͛ȅǱ ǞͼȅǽȋǢ 

ǗǼǠ ǾȅʱǾȄǽȆ ǢȋǼ ȭǱȄȋǽǑ 

 

ȡ. ̛Ȅʺ ȭǢȄǼ ǼǮ (Flux Cored Rods): ̛Ȅʺ ȭǢȄǼ ǼǮͼȅǽ ǞǢʨ ȅǸȋǾǿ ǴǼȋǵǼ ǼǮ ǻȄ ȅǹǱȋǼ ̛Ȅ̋ ǚǶȄǳȄǵ ȅǳȋȓ ԛǰɝ 

ǲȄȋǢǑ Ǟͼȅǽ ȅǸȋǾǿǹȄȋǸ ϥȄԑȓȄǽ ǞǸǔ ǖȋǬȄȋǺȋǬǮ MIG Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ϤǸϘǱ ȁȓ, ǞǸǔ Ǟͼȅǽ ǖȋǬȄȋǺʨǢǹȄȋǸ 

ȅǾȅ̷ǔ ϛȄȀ ʙǳȄǵ ǢȋǼ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄǵ ֕ȅ˸ ǢȋǼǑ 

 

șȘ. ȅǺʠ ϛȄȀ ǼǮ (Mixed Gas Rods): ȅǺʠ ϛȄȀ ǼǮͼȅǽ ȅǸȅǹ̏ ǴǼȋǰǼ ϛȄȀ ȅǺʠǰ ϤǸȁȄǼ ǢȋǼ ȮǱȅǼ ȁȓ, ǞǸǔ Ǟͼȅǽ 

ǚˌ ǱȄǶǺȄʔȄ ǞǸǔ ȅǸȅǹ̏ ǶȅǼȋǸȋǾ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ǚǶ֜ʱǑ ǞͼȅǽǼ ϤǸȁȄȋǼ ȅǸȅǹ̏ ǴǼȋǰǼ ǴȄԅǼ ȀǔȅǺʠǰ Ȁȁȋǩ 

Ǡȋȓȅ̷ǔ ǢǼȄ ǻȄȓǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - ș.Ț 

 

Ȁǔȅʹ̔ ʙ:̈́ 

șǑ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȭǢȄǵ ǴǼȋǵǼ ֚ǽ ǚǶǢǼǰ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ȚǑ ǢǵӮʅȋǺǸǽ Ǡȋȓȅ̷ǔ ȭǺȋǬȅǼȓȄǽ ǢȆ? 

țǑ ȅǾȅ̷ǔ ϛȄȀ ȅȁȋȀȋǸ ȅǢ ȅǢ ϛȄȀ ȀȄǴȄǼǰǱ ϤǸȁȄǼ ȁȓ? 

ȜǑ Ǡȋȓȅ̷ǔ ǼǮ ǸȄ ǱȄȋǼǼ ǚǶȄǳȄǵ ǢȆǹȄȋǸ ȅǧȅͥǱ ǢǼȄ ȁȓ? 

ȝǑ ǢǵӮʅȋǺǸǽ ȭǺȋǬȅǼȓȄǽ ȅǵǸɝȄǧǵ ȅǢǹȄȋǸ ǢǼȄ ȁȓ? 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙ̈́: 

șǑ ȅǵ̦ȅǽȅǣǱ ȭǢȄǵʨ ȭ͗ǘǵȋǽȀ ȅ͗ȋǽǼ Ǡȋȓȅ̷ǔ ǼȋǮǼ ǚǶȄǳȄǵ ǵȓ? 

A) ȭʆȄȅǺȓȄǺ 

B) ȅǵȋǢǽ 

C) ȅȁȅǽȓȄǺ 

D) ǢȄǸɝǵ 

 

ȚǑ ȅǾȅ̷ǔ ϛȄȀ ȅȁȋȀȋǸ ȭǢȄǵʨ ȀȄǴȄǼǰǱ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

A) ȁȄǘȋʑȄȋǩǵ 

B) ǖȅʺȋǩǵ 

C) ǗǤɝǵ 

D) ȀȄǽǷȄǼ 

 

țǑ Ǡȋȓȅ̷ǔ ǼȋǮǼ ʙǴȄǵ Ǥǭǵ ǚǶȄǳȄǵ ǢȆ? 

A) ȭ͗ǘǵȋǽȀ ȅ͗ǽ 

B) ǖʅȄ֟ȅǺȅǵȓȄǺ 

C) ǢȄǸɝǵ 

D) ȅȀȅǽǢǵ 

 

ȜǑ ȅǵ̦ȅǽȅǣǱ ȭǢȄǵʨ ǢǵӮʅȋǺǸǽ ȭǺȋǬȅǼȓȄǽ ȅȁȋȀȋǸ ϤǸϘǱ ȁȓ? 

A) ǗǤɝǵ 

B) ȅǷǽȄǼ ȭǺǬȄǽ 

C) ȭ͗ǘǵȋǽȀ ȅ͗ǽ 

D) ǖȅʺȋǩǵ 

 

ȝǑ ȭǢȄǵ ϛȄȀʨ ȀȄǴȄǼǰǱ MIG Ǡȋȓȅ̷ǔȋȓ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

A) ȅȁȅǽȓȄǺ 

B) ǗǤɝǵ 

C) ǖȅʺȋǩǵ 

D) ǵȄǘȋʏȄȋǩǵ 



21 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

 

ǚ˭Ǽ Ƕʔ (Answer Key) - ș.Ț  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭Ǽ: 

șǑ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȭǢȄǵ ǴǼȋǵǼ ֚ǽ ǚǶǢǼǰ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ȅ͗ǽ (ǢȄǸɝǵ ȅ͗ǽ, ȭ͗ǘǵȋǽȀ ȅ͗ǽ, ǖʅȄǽȓ ȅ͗ǽ), ǖʅȄ֟ȅǺȅǵȓȄǺ, ǱȄǺȄ, ǬȄǘǬȄȅǵȓȄǺ, ȅǵȋǢǽ ǖʅȄǽȓ, ʛȄȀ, 

ȭʛȄ˙ ǘǱʅȄȅǳǑ 

 

ȚǑ ǢǵӮʅȋǺǸǽ Ǡȋȓȅ̷ǔ ȭǺȋǬȅǼȓȄǽ ǢȆ? 

ǚ˭Ǽ: ǢǵӮʅȋǺǸǽ Ǡȋȓȅ̷ǔ ȭǺȋǬȅǼȓȄǽ ȁǽ ȭȀǘ ǚǶǢǼǰ, ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ Ǥȋǽ ȅǤȋȓ ȭǻȄǤ֨ʔ ȮǱȅǼ ǢȋǼ, 

ȭǻǺǵ- ȅǷǽȄǼ ǼǮ ǸȄ ǘȋǽȋʭȄǮǑ 

 

țǑ ȅǾȅ̷ǔ ϛȄȀ ȅȁȋȀȋǸ ȅǢ ȅǢ ϛȄȀ ȀȄǴȄǼǰǱ ϤǸȁȄǼ ȁȓ? 

ǚ˭Ǽ: ǗǤɝǵ, ȅȁȅǽȓȄǺ, CO, ǖȅʺȋǩǵ, ǵȄǘȋʏȄȋǩǵ, ȁȄǘȋʑȄȋǩǵ, ȅǺʠ ϛȄȀǑ 

 

ȜǑ Ǡȋȓȅ̷ǔ ǼǮ ǸȄ ǱȄȋǼǼ ǚǶȄǳȄǵ ǢȆǹȄȋǸ ȅǧȅͥǱ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ǼǮ ǸȄ ǱȄȋǼǼ ǚǶȄǳȄǵ ǱȄǼ Ǥǭǵ ǞǸǔ ǼȄȀȄȓȅǵǢ ȅǺʠǰ ǖԑǻȄȓȆ ȅǧȅͥǱ ǢǼȄ ȁȓ, ȭǻǺǵ ȭ͗ǘǵȋǽȀ 

ȅ͗ǽ, ǢȄǸɝǵ ȅ͗ǽ, ǖʅȄǽȓ ȅ͗ǽ ǘǱʅȄȅǳǑ 

 

ȝǑ ǢǵӮʅȋǺǸǽ ȭǺȋǬȅǼȓȄǽ ȅǵǸɝȄǧǵ ȅǢǹȄȋǸ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ǢǵӮʅȋǺǸǽ ȭǺȋǬȅǼȓȄǽ ȅǵǸɝȄǧǵ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǢǼȄ ȁȓ, ȭǻǺǵ ȭǺǬȄǽ ǬȄǘǶ, 

Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ ǘǱʅȄȅǳǑ 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭Ǽ: 

șǑ ȅǵ̦ȅǽȅǣǱ ȭǢȄǵʨ ȭ͗ǘǵȋǽȀ ȅ͗ȋǽǼ Ǡȋȓȅ̷ǔ ǼȋǮǼ ǚǶȄǳȄǵ ǵȓ? 

ǚ˭Ǽ: C) ȅȁȅǽȓȄǺ 

 

ȚǑ ȅǾȅ̷ǔ ϛȄȀ ȅȁȋȀȋǸ ȭǢȄǵʨ ȀȄǴȄǼǰǱ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: C) ǗǤɝǵ 

 

țǑ Ǡȋȓȅ̷ǔ ǼȋǮǼ ʙǴȄǵ Ǥǭǵ ǚǶȄǳȄǵ ǢȆ? 

ǚ˭Ǽ: C) ǢȄǸɝǵ 

 

ȜǑ ȅǵ̦ȅǽȅǣǱ ȭǢȄǵʨ ǢǵӮʅȋǺǸǽ ȭǺȋǬȅǼȓȄǽ ȅȁȋȀȋǸ ϤǸϘǱ ȁȓ? 

ǚ˭Ǽ: B) ȅǷǽȄǼ ȭǺǬȄǽ 

 

ȝǑ ȭǢȄǵ ϛȄȀʨ ȀȄǴȄǼǰǱ MIG Ǡȋȓȅ̷ǔȋȓ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: B) ǗǤɝǵ 
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ǬȄ ͔ȅǾǬ ƙ ș.Ț 

ǬȄȋ͔Ǽ ǵȄǺǕ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǞǸǔ ǞǼ ʙȋȓȄǤ ȅǽӝǵǑ 

Instructions  (ȅǵȋǳɝǾǵȄǸǽȆ):  

ȅǵȋǧǼ ȅǵȋǳɝǾǵȄͼȋǽȄ ǺȋǵȄȋǻȄǤ ȀȁǢȄȋǼ Ƕ֫ǵ Ǡ ֓ӱǵ: 

Á Ǟǘ ʙʅȄǢʨǢʅȄǽ ȭǮȋǺȄǵȋ͖Ǿǵʨ Ǡȋȓȅ̷ǔ șȅǩ, Țȅǩ,țȅǩ-ǞǼ ǞǢ ǸȄ ǞǢȄȅǴǢ ǘǚȅǵȋǬǼ ǶȄǼǷǼϥȄ̑ 

ʆȄǘȋǬȅǼȓȄǼ ȅǹȅ˭ȋǱ ȮǱȅǼǑ  

Á Ǟǘ ֚ϨȄȓǵ ǢȄǻɝʆǺʨ ǗǶǵȄǼ ȭǺȐȅǽǢ ǳ́ǱȄ ǶȅǼǺȄǶ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȋǸǑ 

Á ȅǼȋȀȄȀɝͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁǠȓȄǼ ǩϢ ǗǶǵȄȋǢ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

Á Ǟǘ ȭǮȋǺȄǵȋ͖Ǿǵ Ȁ̩̏ ǢǼȄǼ ǩϢ ǗǶǵȄȋǢ ȅʔǾ (țȘ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

 

Procedure  (ʙȅʆǻȂȄ) 

Á ǢȄȋǩǼ ǴǼǰ ǖԑǻȄȓȆ ʙȭȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) ϤǸȁȄǼ ǢξǵǑ 

Á ȀǼǸǼȄȁӜǱ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ ǶǮȂȇǵǑ 

Á ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ȀǢǽ ǚǶǢǼǰ Ȁǔʈȁ ǢξǵǑ 

Á ȅǵǴɝȄȅǼǱ ȀǺȋȓǼ Ǻȋϡ ǢȄǩʨ Ȁ̩  ̏ǢξǵǑ 

Á ȀǸɝǳȄ ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ (OHS) ȀǔʆȄ̇ ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧ֟ǵǑ  

 

Job Specification  Information  (ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ): 

Á ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

Á ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ȅǾǣǵ ȀȄǺʈȆ ǹȄǽǹȄȋǸ ȅǼȅǹǚ ǢξǵǑ 

Á ȭǶǵ, ȭǶǵȅȀǽ, ǢȄǤǩ, ǢǽǺ ǞǸǔ ʙȅǾʹǰ ֓ǢȋǽǬ Ȁǔʈȁ ǢξǵǑ 

Á Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ȭǸȀ ȭǺǬȄǽ Ȁ̩ ȋǢɝ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ ǹȄȋǽȄǹȄȋǸ Ƕ֫ǵǑ 

Á ȅǵȋǧǼ ʙǲǺ ǣȄȅǽ ǥȋǼ Ǡȋȓȅ̷ǔ ȭǸȀ ȭǺǬȄǽ ͼȋǽȄǼ ǵȄǺ ȅǽӝǵǑ   

Á ȅǵȋǧǼ ȅΜǱȆȓ ǣȄȅǽ ǥȋǼ ȭǸȀ ȭǺǬȄǽ ϤǸȁȄǼ/ǢȄǻɝǢȄȅǼǱȄ ǞǼ ȅǽӝǵǑ  

Á Ȁ̩̏ ǢǼȄ ǢȄǩʨ ʙȅǾʹȋǢǼ ȅǵǢǬ ǩǺȄ ȅǳǵǑ   

ǢȄȋǩǼ ȅǸǸǼǰǕ 

ʆȅǺǢ ǵǔ ȭǸȀ ȭǺǬȄǽ ǞǼ ǵȄǺ ϤǸȁȄǼ/ǢȄǻɝǢȄȅǼǱȄ ȅǽӝǵ   

(ʙȋȓȄǩǵ ǖԑǻȄȓȆ ԜǲǢ ǢȄǤǩ ϤǸȁȄǼ Ǣξǵ)  

 

ș. 

  

 

Ț. 

 

 

 

 

 

 

ț. 
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ʙȋȓȄǩǵȆȓ ȅǼȋȀȄȀɝ: 

 

ӶǽȀ: Á ǠȓȄǢɝ ȅǾǬ 

ǘʹǘǶȋǺ̀: ¶   ǧȄǬɝ/ǮȄȓȄʈȄǺ 

¶ ǺȄǢɝȄǼ/ȋǵȄǬ֓Ǣ 

ȭǺȅǾǵȄȅǼ: - 

ϥȄȋǬȅǼȓȄǽ: Á ʙȅǾʹǰ ֓ǢȋǽǬ 

Á ȭǶǵ 

Á ȭǶǵȅȀǽ 

Á ǢȄǤǩ 

Á ǢǽǺ 

ϤȅʱǤǱ ֧ǼʹȄ 

ȭǶȄǾȄǢ 

(ȅǶȅǶǘ):  

¶ ȭˁȄǹȀ 

¶ ǮȄ͗ ǺȄ͔ 

¶ ǞȋʙȄǵ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ș.ț 

 

ȅǾǣǵ Ƿǽ-ț: ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ Δʨͼȅǽ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents):   

ü ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ ΔʨȀ֚ȁ 

ü ȭʠȅǰǸ˸ Ǡȋȓȅ̷ǔ ΔʨȀ֙ȁ 

ü Ǡȋȓȅ̷ǔ ΔʨǼ ǢȄǼǰ 

ü ΔʨǼ ԍϩǺȄǵ οǶ (ǗǢȄǼ) 

 

(Ǣ) ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ ΔʨȀ֚ȁǕ 

Ǡȋȓȅ̷ǔ ȁȋǽȄ ǴȄǱǸ ǖǔǾȀ֚ȁȋǢ ͛ȄǻȂȆǹȄȋǸ Ȁǔ֜ʱ ǢǼȄǼ ǞǢʨ ͼξΖԛǰɝ ȅǾ̼ʙ֜ȅɦ ʙȅʆǻȂȄǑ ӡȁ͛ȄǽȆ ȅǵǺɝȄǰ, ǩȄȁȄǩ 

ȅǵǺɝȄǰ, ǖȋǬȄȋǺȄǸȄǘǽ, ȭʙǾȄǼ ȭǹȋȀǽ, ǶȄǘǶǽȄǘǵ ǞǸǔ ǹȄǼȆ ȅǾ̼ǢȄǼǣȄǵȄǻȂ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǺȄǵ ǖǱʅ̇ ͼξΖԛǰɝǑ ǻȅǳ 

Ǡȋȓȅ̷ǔ  ȀʪǢǹȄȋǸ Ȁ̩̏ ǵȄ ȁȓ, ǱȄȁȋǽ ǢȄǭȄȋǺȄǤǱ ԋǸɝǽǱȄ, ȅǽȋǢǩ, ǹȄǦǵ ǸȄ ԋǥɝǬǵȄǼ ӱǓȅǢ ֩ȅ͊ ȁȋǱ ǶȄȋǼǑ 

Ǟǘ ǢȄǼȋǰ ȅǾ̼ȋ́ȋʔ ȅǵǴɝȄȅǼǱ ǺȄǵǳ˦ (Industry Standards ) ǖԑǻȄȓȆ ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ Δʨ (Common 

Welding Defects) ȀʪǢǹȄȋǸ ȅǧȅͥǱ ǢǼȄ ǞǢǩǵ ǳʹ ǢǺͫǼ ȭǺȐȅǽǢ ȭǻȄϛǱȄǑ 

Ǘ̇ ǩɝȄȅǱǢǹȄȋǸ ȅǸȅǹ̏ Ȁǔ͛Ȅ Ǡȋȓȅ̷ǔ ǺȄǵ ȅǵǴɝȄǼǰ ǢȋǼ ǲȄȋǢ, ȭǻǺǵ: 

¶ American Welding Society  (AWS) 

¶ International Organization for Standardization  (ISO) 

¶ American Society of Mechanical Engineers  (ASME)  

 

Ǡȋȓȅ̷ǔ ȅǮȋǷʮǕ  

Ǡȋȓȅ̷ǔ ȅǮȋǷʮ ȁȋǽȄ ǞǺǵ ȭǢȄȋǵȄ ǖǵȄǢȄȅ˅Ǳ Δʨ ǸȄ ǖϖȄǹȄȅǸǢǱȄ ǻȄ Ǡȋȓ̷ ǩȋȓȋ̀Ǽ Ǿȅɦ, ͛ȄȅǻȂΖ, ȭȀȐ̋ǻɝ ǸȄ 

ǢȄǻɝǢȅǼǱȄȋǢ ́ȅǱʈ͚ ǢȋǼǑ 

ȅǮȋǷʮ ԋǘ ǴǼȋǵǼ ȁȋǱ ǶȄȋǼ: 

șǑ External Defects (ǸȄȅȁʅǢ Δʨ) ƙ ǸȄǘȋǼ ȭǲȋǢ ȭǳǣȄ ǻȄȓ Ǒ 

ȚǑ Internal Defect (ǖǹʅ̇ǼȆǰ Δʨ) ƙ ȭǹǱȋǼ ǲȄȋǢ, ȅǸȋǾǿ ǶǼȆʹȄǼ ǺȄϡȋǺ ǾǵȄʱ ǢǼȋǱ ȁȓǑ 

 

ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ ȅǮȋǷʮȀ֚ȁǕ  

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ͼǰǤǱ ǺȄǵ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǽ ȀȄǴȄǼǰ Δʨ (Defects ) Ȁ̩ ȋǢɝ ͟  ͊ǴȄǼǰȄ ǲȄǢȄ ǖǱʅ̇ ǩξȅǼǑ ǞǢʨ 

Δʨԛǰɝ Ǡȋȓ̷ ǩȋȓ̀ ǢȄǭȄȋǺȄǤǱ ԋǸɝǽǱȄ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼ, ǻȄ ǹȅǸϫȋǱ ǸǮȂ ԋǥɝǬǵȄǼ ǢȄǼǰ ȁȋǱ ǶȄȋǼǑ Ǘ̇ ǩɝȄȅǱǢ ǺȄǵǳ˦ 

ǖԑǻȄȓȆ (ȋǻǺǵ American Welding Society (AWS) ǞǸǔ International Organization for 

Standardization (ISO )) Ǡȋȓȅ̷ǔ ΔʨͼȋǽȄ ȅǵȅǳɝ͊ǹȄȋǸ Ȁǔ̞ȄȅǻȂǱ Ǡ ȭʠȅǰǸ˸ ǢǼȄ ȁȋȓȋǨǑ 
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ȅǵȋ̦ șȜʨ ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ ȅǮȋǷʮ Ȁ̩ ȋǢɝ ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄǑ 

 

ʆȅǺǢ 

ǵǔ 

ΔʨȀ֚ȭȁǼ ǵȄǺ Ȁǔ˕Ȅ ǢȄǼǰ: 

 

ʙǹȄǸ: 

 

șǑ  Porosity (ȭǶȄȋǼȄȅȀʨ) Ǡȋȓ̷ ȭǺǬȄȋǽǼ ȅǹǱȋǼ 

ȭǨȄǬ ȭǨȄǬ ϛȄȀ ǷсǶȄ ǸȄ ȅǨʖ 

ȮǱȅǼ ȁǠȓȄ   ȭǢ ȭǶȄȋǼȄȅȀʨ 

ǸǽȄ ȁȓǑ 

 

¶ ǖǶȅǼ͈ȄǼ ȭǸȀ ȭǺǬȄǽ 

¶ Ǘʖɝ ǘȋǽǢȋʏȄǮ 

¶ ǖǶǻɝȄ̔ ȅǾȅ̷ǔ ϛȄȀ 

¶ ԌȅǿǱ ȅǷǽȄǼ ȭǺǬȄǽ 

 

¶ Ǿȅʱ ʣȄȀ 

¶ ȅǽȋǢǩ Ȁ̭ȄǸǵȄ 

֕ȅ˸ 

 

ȚǑ Cracking (ʆʅȄȅǢǔ) Ǡȋȓ̷ ǸȄ ȅȁǬ-ǞȋǷȋʮǮ 

ȭǩȄȋǵ (HAZ) ǷȄǬǽ ֩ ȅ ͊

ȁǠȓȄ   Ǒ 

¶ ǚˌ ǖǸȅǾ͊ ȭ͖Ȁ 

¶ ΚǱ ǭȄ̃Ȅ ȁǠȓȄ    

¶ ȁȄǘ ǢȄǸɝǵ Ǣȋ̀  ̀

 

¶ Hot crack  

¶ Cold crack  

 

țǑ Incomplete 

Fusion (ǖȀҪǰɝ 

Ǥǽǵ) 

ȭǸȀ ȭǺǬȄǽ Ǡ Ǡȋȓ̷ 

ȭǺǬȄȋǽǼ Ǻȋϡ ȀҪǰɝ Ǥǽǵ 

Ǡ ȀǔȋǻȄǩǵ ǵȄ ȁǠȓȄ   Ǒ 

 

¶ ǢǺ ǱȄǶ 

¶ ֖ǽ ǘȋǽǢȋʏȄǮ ȭǢȄǰ 

¶ ΚǱ ǤȅǱ 

 

ԋǸɝǽ ȭǩȄȑȄ 

ȜǑ  Incomplete 

Penetration 

(ǖȀҪǰɝ ȭǶȅǵȋʏǾǵ) 

ǩȋȓȋ̀Ǽ   ξǬ Ƕǻɝ̇ ȀҪǰɝ 

Ǥǽǵ ǵȄ ȁǠȓȄ   Ǒ 

¶ ǢǺ ǢȄȋǼ̀ 

¶ ֖ǽ ǩȋȓ̀      

ȅǮǩȄǘǵ 

¶ ǖȅǱȅǼʱ ξǬ ȭǷȀ 

ԋǸɝǽ ȭǩȄȑȄ 

ȝǑ  Overlap (ǠǹȄǼϨȄǶ) Ǡȋȓ̷ ȭǺǬȄǽ ȭǸȀ ȭǺǬȄȋǽǼ 

ǚǶǼ ǨȅǮȂȋǻȂ ǶȋǮȂ ȅǢβ 

ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǵȄ ȁǠȓȄ   

Ǒ 

¶ ǢǺ ǱȄǶ 

¶ ǴȆǼ ǤȅǱȋǱ Ǡȋȓȅ̷ǔ  

ǧǠȑȄ ǸȆǮ 

ȞǑ  Undercut 

(Ǘ̃ȄǼǢȄǬ): 

ȭǸȀ ȭǺǬȄȋǽǼ ȅǢǵȄǼȄǻȂ ǸȆǮ 

ǸǼȄǸǼ ǣсǩ ֩ȅ ͊ȁǠȓȄ   Ǒ 

¶ ǖȅǱȅǼʱ ǢȄȋǼ̀ 

¶ ȭǸȅǾ Ǡȋȓȅ̷ǔ  ǤȅǱ 

ȭǩȄȑȄȓ ǢǺ Ǿȅʱ 

ȟǑ  Spatter (͟ ʅȄǬȄǼ) Ǡȋȓȅ̷ǔȋȓǼ     ȀǺȓ      

ǤȅǽǱ ǴȄԅǼ ȭǨȄǬ ǢǰȄ 

ǧȄǼǶȄȋǾ ȅǨǬȋǢ ǶǮȂȄǑ 

¶ ǖȅǱȅǼʱ ǢȄȋǼ̀ 

¶ ֖ǽ ȭǶȄǽȄȅǼʨ 

¶ ǖȅǵǻȂȅǺǱ ǗǢɝ 

¶ ǣȄǼȄǶ ȅǷȅǵȅǾǔ 

¶ ǖȅǱȅǼʱ 

ǶȅǼ͈ȄǼ ǢȄȋǩǼ  

ʙȋȓȄǩǵ  

ȠǑ  Distortion 

(ȅǮ͗ǼǾǵ) 

ǱȄȋǶǼ ǢȄǼȋǰ ǴȄԅǼ ǗǢȄǼ 

ȅǸӜǱ ȁȋȓ      ǻȄǠȓȄ      Ǒ 

¶ ǖȀǺ ǱȄǶ Ǹˢǵ 

¶ ǸǮȂ ǗǢȄȋǼǼ Ǡȋȓ̷ 

¶ ǺȄʔȄǤǱ Δʨ 

¶ ǢȄǭȄȋǺȄǤǱ 

ǖȀȄǺ˙Ϭ 

ȡǑ  Burn-through 

(ǸȄǵɝ-Θ) 

ǖȅǱȅǼʱ ǱȄȋǶǼ ǢȄǼȋǰ ȭǸȀ 

ȭǺǬȄȋǽ ȅǨʖ ȁȋȓ    ǻȄǠȓȄ      

Ǒ 

¶ ȭǸȅǾ ǢȄȋǼ̀ 

¶ ǶȄǱǽȄ ȭǺǬȄǽ 

¶ ǴȆǼ ǤȅǱ 

ǸȆǮ ǵȄ 

ȁǠȓȄ 
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ʆȅǺǢ 

ǵǔ 

ΔʨȀ֚ȭȁǼ ǵȄǺ Ȁǔ˕Ȅ ǢȄǼǰ: 

 

ʙǹȄǸ: 

 

șȘǑ Underfill 

(Ǘ̃ȄǼȅǷǽ) 

ǩȋȓ̀      ǶǻɝȄ̔ ȅǷǽȄǼ 

ȭǺǬȄǽ ΜȄǼȄ ԛǰɝ ǵȄ ȁǠȓȄ   Ǒ 

ǶǻɝȄ̔ ȅǷǽȄǼ ȭǺǬȄǽ ǵȄ 

ȭǳǠȓȄ 

¶ Ǿȅʱ ǢȋǺ ǻȄȓ  

¶ ʈȁǰȋǻȄϛǱȄǼ 

ǸȄǘȋǼ ǧȋǽ 

ȭǻȋǱ ǶȄȋǼ 

șșǑ Slag Inclusion 

(ͣ ʅȄǤ ǘǵэǾǵ) 

Ǡȋȓ̷ ȭǺǬȄȋǽǼ ȅǹǱȋǼ 

ͣʅȄǤ ǸȄ ǺȓǽȄ ǗǬȋǢ ǲȄǢȄǑ 

¶ ǢǺ ǢȄȋǼ̀ 

¶ ȭǸȀ ȭǺǬȄǽ 

ǖǶȅǼ͔ȄǼ 

¶ ʙȅǱʨ ǶȄȋȀǼ 

ǶȋǼ ǶȅǼ͈ȄǼ ǵȄ 

ǢǼȄ 

¶ ֖ǽ ǘȋǽǢȋʏȄǮ 

ȭǢȄǰ 

 

șȚǑ  Cold Laps (ȭǢȄ̷ 

ϨȄǶȀ) 

Ǡȋȓ̷ ȭǺǬȄǽ ȭǸȀ ȭǺǬȄȋǽǼ 

ȀȄȋǲ ȀҪǰɝǹȄȋǸ ǤȅǽǱ Ǡ 

Ȁǔ֜ʱ ǵȄ ȁȋȓ      ǚǶȋǼ 

ǩȋǺ ǲȄǢȄǑ 

¶ ǢǺ ǱȄǶ 

¶ ǖԑǶ֜ʱ ǤȅǱ 

 

ԋǸɝǽ ȭǩȄȑȄ 

șțǑ  Hot Cracks (ȁǬ 

ʆʅȄǢȀ) 

ǚ ̩ǱȄǶǺȄʔȄǻȂ ǸȄ ǩǺȄǬ 

ǸсǴȄǼ ȀǺȓ      ǷȄǬǽ ֩ ȅ ͊

ȁǠȓȄ   Ǒ 

¶ ǚˌ ȀȄǽǷȄǼ ǸȄ 

ǷȀǷǼȄȀ 

¶ ΚǱ ʹȅǽǔ 

 

ԋǸɝǽ ȭǩȄȑȄ 

șȜǑ  Lamellar Tearing 

(ϨȄȋǺǽȄǼ ʨǻȂȄȅǼǔ) 

ȭǸȀ ȭǺǬȄȋǽǼ ǖǹʅ̇ȋǼ ͚ Ǽ 

ǸǼȄǸǼ ǷȄǬǽ ֩ȅ ͊ȁǠȓȄ   Ǒ 

¶ ȭ̘ȋǬǼ ȅǹǱȋǼ ǺȓǽȄ 

¶ ǚˌ ȅǲǢȋǵȀ ȭ͖Ȁ 

 

¶ ǢȄǭȄȋǺȄǤǱ 

ԋǸɝǽǱȄ 

¶ ǩȋȓ̀      

ϤǲɝǱȄ 

 

 

(ǣ) ȭʠȅǰǸ˸ Ǡȋȓȅ̷ǔ ΔʨȀ֙ȁǕ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǺȄǵ Ǡ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ςԎǺȄʔ Δʨ ǾǵȄʱ ǢǼȄǘ ǻȋǲ͊ ǵȓ; ǸǼǔ ΔʨȋǢ ȀʪǢǹȄȋǸ ȭʠȅǰǸ˸ 

ǢǼȄǠ ǖǱʅ̇ ͼξΖԛǰɝǑ ȅǾ̼ȋ́ȋʔ Ǡȋȓȅ̷ǔ  ȅǮȋǷʮȋǢ ʙǴȄǵǱ ԋǘ ǹȄȋǤ ǹȄǤ ǢǼȄ  ȁȓ  ð 

șǑ External Defects (ǸȄȅȁʅǢ Δʨ) 

ȚǑ Internal Defects (ǖǹʅ̇ǼȆǰ Δʨ) 

Ǟǘ ȭʠȅǰȅǸǹȄǤ ֚ǽǱ ȅǵǹɝǼ ǢȋǼ ȭǢȄǵ Ƕ˸ȅǱȋǱ Δʨ ǾǵȄɦ ǢǼȄ ȁȋˏ ǱȄǼ ǚǶǼǑ Ǘ̇ǩɝȄȅǱǢ ǺȄǵ Ȁǔ͛Ȅ ȭǻǺǵ American 

Welding Society (AWS)  ǞǸǔ International Organization for Standardization (iso standards 

body) Ǡȋȓȅ̷ǔ ΔʨǼ Ȁǔ̞Ȅ Ǡ ȭʠȅǰȅǸϢȄȀ ȅǵǴɝȄǼǰ ǢȋǼ ǲȄȋǢǑ 

 

Ǡȋȓȅ̷ǔ ȅǮȋǷȋʮǼ ȭʠȅǰȅǸǹȄȋǤǼ ȅǹȅ˭ 

Ǡȋȓȅ̷ǔ ȅǮȋǷʮȋǢ Internal ǸȄ External ȅȁȋȀȋǸ ȭʠȅǰǸ˸ ǢǼȄǼ ʙǴȄǵ ȅǹȅ˭ ȁȋǽȄ ǶȅǼǳǾɝǵ Ƕ˸ȅǱ (Inspection 

Method) Ǒ 
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ǶȅǼǳǾɝȋǵǼ ǴǼǵ: 

¶ Visual Inspection (ԍȅ͊ȅǵǹɝǼ ǶȅǼǳǾɝǵ) 

¶ Non -Destructive Testing (NDT)  

¶ Destructive Testing  

ȭǻ Δʨ ǣȄȅǽ ȭǧȄȋǣ ǸȄ ȀȄǴȄǼǰ ǶȅǼǳǾɝȋǵ ȭǳǣȄ ǻȄȓ ǱȄ ȀȄǴȄǼǰǱ External DefectǑ 

ȭǻ Δʨ ǸȄǘȋǼ ȭǲȋǢ ȭǳǣȄ ǻȄȓ ǵȄ ǞǸǔ ȅǸȋǾǿ ǶǼȆʹȄǼ ǺȄϡȋǺ ǾǵȄʱ ǢǼȋǱ ȁȓ, ǱȄ Internal DefectǑ 

 

șǑ External Welding Defects (ǸȄȅȁʅǢ Δʨ): ȭǻȀǸ Δʨ Ǡȋȓȋ̷Ǽ Ԝȋ ͌ȭǳǣȄ ǻȄȓ  ǞǸǔ ȅǹӮʅǻȂȄǽ ǘ̑ȋǶǢǾǵ ǸȄ 

ȀȄǴȄǼǰ ǶȅǼǺȄǶǢ ǻ ̆ȅǳȋȓ ǾǵȄʱ ǢǼȄ ǻȄȓ, ȭȀͼȋǽȄ External DefectǑ 

ǾǵȄʱǢǼǰ Ƕ˸ȅǱ 

¶ ǣȄȅǽ ȭǧȄȋǣ ǶǻɝȋǸ́ǰ 

¶ ϥȄǤȅǵǷȄǘǔ ˁȄȀ 

¶ Ǡȋȓ̷ ȭǤǩ 

¶ ǺȄǶȋǩȄȋǣǼ ǻ̆ 

ǚǳȄȁǼǰ 

¶ Undercut  

¶ Overlap  

¶ Spatter  

¶ Underfill  

¶ Surface crack  

¶ Burn -through  

¶ Distortion  

ȮǸȅǾ͊ʅ 

¶ Ȁȁȋǩ ǾǵȄʱȋǻȄϛ 

¶ ΚǱ ȀǔȋǾȄǴǵȋǻȄϛ (ǖȋǵǢ ȭʹȋʔ) 

¶ Ԝ͌Ǳȋǽǘ ȀȆǺȄǸ˸ 

 

ȚǑ Internal Welding Defects (ǖǹʅ̇ǼȆǰ Δʨ): ȭǻȀǸ Δʨ Ǡȋȓ̷ ȭǺǬȄȋǽǼ ȭǹǱȋǼ ǖǸ͛Ȅǵ ǢȋǼ ǞǸǔ ǸȄǘȋǼ ȭǲȋǢ 

ȭǳǣȄ ǻȄȓ ǵȄ, ȭȀͼȋǽȄ Internal DefectǑ 

ǾǵȄʱǢǼǰ Ƕ˸ȅǱ 

Internal defect ǾǵȄʱ ǢǼȋǱ ȅǸȋǾǿ ǶǼȆʹȄ ʙȋȓȄǩǵ, ȭǻǺǵ: 

¶ Radiographic Test (RT)  

¶ Ultrasonic Test (UT)  

¶ Magnetic Particle Test (MPT)  

¶ Dye Penetrant Test (DPT)  

ǞȀǸ ǶǼȆʹȄȋǢ Ȁȅ̮ȅǽǱǹȄȋǸ Non -Destructive Testing (NDT) ǸǽȄ ȁȓǑ 

ǚǳȄȁǼǰ 

¶ Slag inclusion  

¶ Internal porosity  

¶ Incomplete penetration  

¶ Incompl ete fusion  
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¶ Lamellar tearing  

¶ Internal cracking  

ȮǸȅǾ͊ʅ 

¶ ǸȄǘȋǼ ȭǲȋǢ ԍϩǺȄǵ ǵȓ      

¶ ǢȄǭȄȋǺȄǤǱ ԋǸɝǽǱȄ ֩ȅ͊ ǢȋǼ 

¶ ǾǵȄʱ ǢǼȋǱ ȅǸȋǾǿ ǳʹǱȄ Ǡ ǻ̆ǶȄȅǱ ʙȋȓȄǩǵ  

 

(Ǥ) Ǡȋȓȅ̷ǔ ΔʨǼ ǢȄǼǰǕ 

Ǡȋȓȅ̷ǔ ȅǮȋǷȋʮǼ ǢȄǼǰȀ֚ȁ ȀʪǢǹȄȋǸ ϤȄϚȄ ǢǼȋǱ ǶȄǼȄ ǺȄǵ ȅǵǻȂ̆ǰ Ǡ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄǼ ֚ǽ ǧȄȅǸǢȄʪǑ ȅǮȋǷȋʮǼ 

ǢȄǼǰ Ȁ̩ ȋǢɝ ǶȅǼ͈ȄǼ ǴȄǼǰȄ ǲȄǢȋǽ ǱȄ ʙȅǱȋǼȄǴ ǢǼȄ Ȁ̭Ǹ ǞǸǔ ǞǢʨ ǾȅɦǾȄǽȆ Ǡ ȅǵǼȄǶǳ Ǡȋȓ̷ ǩȋȓ̀ ȅǵȅ́Ǳ ǢǼȄ 

ǻȄȓǑ ǱȄǘ ǞǢǩǵ ǳʹ ǠȋǻȂ̷ȄǼ ǸȄ ǘ̑ȋǶʮȋǼǼ ǩϢ ǢȄǼǰȅǹȅ˭Ǣ ȅǸȋ͆ǿǰ ǖǱʅ̇ ͼξΖԛǰɝ ǳ́ǱȄǑ 

 

Ǡȋȓȅ̷ǔ ȅǮȋǷȋʮǼ ǢȄǼǰȀ֚ȁ (Factors Causing Welding Defects) 

Ǡȋȓȅ̷ǔ ȅǮȋǷʮ ȀȄǴȄǼǰǱ ȅǵȋ̦Ȅʱ ʙǴȄǵ ǷʅȄʮȋǼǼ ǢȄǼȋǰ ֩ȅ͊ ȁȓ: 

 

ș. ǺȄǵȅǸǢ ǢȄǼǰ (Human Factors) 

(Ǣ) ǳʹǱȄǼ ǖǹȄǸ 

¶ ֖ǽ ǘȋǽǢȋʏȄǮ Ǟȋˈǽ 

¶ ǖȅǵǻȂȅǺǱ ǗǢɝ ȭǽ̈ 

¶ ǖԑǶ֜ʱ ǤȅǱ 

(ǣ) ǖȀǱǢɝǱȄ 

¶ ͣʅȄǤ ǶȅǼ͈ȄǼ ǵȄ ǢǼȄ 

¶ ȀʪǢ ǩȋȓ̀ ʙϊȅǱ ǵȄ ȭǵǠǻȂȄ 

ǷǽȄǷǽ: 

¶ Incomplete fusion  

¶ Slag inclusion  

¶ Undercut  
 

Ț. ȭǺȅǾǵ Ǡ ǻ̆ǶȄȅǱ ȀǔʆȄ̇ ǢȄǼǰ (Equipment Factors) 

¶ Δʨԛǰɝ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ 

¶ ǖȅ͛ȅǱǾȆǽ ǢȄȋǼ̀ ǸȄ ȭǹȄȋ̵ǩ 

¶ ʹȅǱʈ͚ ȭǢǸǽ ǸȄ Ǭǧɝ 

ǷǽȄǷǽ: 

¶ Spatter  

¶ Porosity  

¶ Burn -through  
 

ț. Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȀǔʆȄ̇ ǢȄǼǰ (Welding Parameters) 

(Ǣ) ǖȅǱȅǼʱ ǢȄȋǼ̀ 

¶ Undercut  

¶ Burn -through  

¶ Excessive spatter  
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(ǣ) ǢǺ ǢȄȋǼ̀ 

¶ Incomplete penetration  

¶ Incomplete fusion  

¶ Overlap  

(Ǥ) ֖ǽ ȭǹȄȋ̵ǩ 

¶ ǖȅǵǻȂȅǺǱ ȅǸǮ 

¶ ȭǶȄȋǼȄȅȀʨ 
 

Ȝ. ǚǶǢǼǰ ȀǔʆȄ̇ ǢȄǼǰ (Material Factors) 

(Ǣ) ȭǸȀ ȭǺǬȄȋǽǼ ͼǰǤǱ ȀǺϬȄ 

¶ ǚ̩ ǢȄǸɝǵ Ǣȋ̀  ̀

¶ ȀȄǽǷȄǼ ǸȄ ǷȀǷǼȄȀ ȭǸȅǾ 

(ǣ) ȅǷǽȄǼ ȭǺǬȄȋǽǼ ȀǺϬȄ 

¶ ǖԑǶ֜ʱ ȭʈǮ 

¶ Ǘʖɝ ǘȋǽǢȋʏȄǮ 

ǷǽȄǷǽ: 

¶ Cracking  

¶ Porosity  

¶ Lamellar tearing  
 

ȝ. ǶȅǼȋǸǾǤǱ ǢȄǼǰ (Environmental Factors) 

¶ ǚ̩ ǗʖɝǱȄ 

¶ ԏǽȄ ǸȄ ǺǻȂǽȄ 

¶ ǸȄǱȄȋȀǼ ʙǸȄȁ (ȅǾȅ̷ǔ ϛȄȋȀ ʙǹȄǸ ȭǷȋǽ) 

ǷǽȄǷǽ: 

¶ Porosity  

¶ Oxidation  

¶ Surface defects  
 

Ȟ. ǩȋȓ̀ ȅǮǩȄǘǵ Ǡ ʙϊȅǱ ȀǔʆȄ̇ ǢȄǼǰ (Joint Design & Preparation) 

¶ ֖ǽ ;ǹ Ǟȋˈǽ 

¶ ǖǶǻɝȄ̔ ξǬ ϛȄǶ 

¶ ǖȀǺȄǵ ȅǷǬ-ǗǶ 

ǷǽȄǷǽ: 

¶ Incomplete penetration  

¶ Incomplete fusion  

¶ Distortion  
 

ȟ. ǱȄǶ ȅǵǻȂ̆ǰ ȀǔʆȄ̇ ǢȄǼǰ (Heat Control Factors) 

¶ ǖȀǺ ǱȄǶ Ǹˢǵ 

¶ ǖȅǱȅǼʱ ȅȁǬ ǘǵԚǬ 

¶ ΚǱ ʹȅǽǔ 
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ǷǽȄǷǽ: 

¶ Distortion  

¶ Hot crack  

¶ Cold crack  

 

(ǥ) ΔʨǼ ԍϩǺȄǵ οǶ/ǗǢȄǼǕ  

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ͼǰǤǱ ǺȄǵ ȅǵȅ́Ǳ ǢǼȄǼ ȭʹȋʔ ȅǹӮʅǻȂȄǽ ǘ̑ȋǶǢǾǵ (Visual Inspection) ȁȋǽȄ ʙǲǺ ǞǸǔ ǖǱʅ̇ 

ͼξΖԛǰɝ ǴȄǶǑ ǞǢǩǵ ǳ ́ǠȋǻȂ̷ȄǼ ǸȄ ǘ̑ȋǶʮǼȋǢ Ǡȋȓȋ̷Ǽ ǸȄȅȁʅǢ ȭǧȁȄǼȄ ȭǳȋǣ Δʨ ǾǵȄʱ ǢǼȋǱ ǞǸǔ ǱȄǼ ǱȆʛǱȄ 

(Severity) ֚ϨȄȓǵ  ǢǼȋǱ ȀʹǺ ȁȋǱ ȁȋǸǑ ȀʪǢ ǶǻɝȋǸ́ǰ, ȅǸȋ͆ǿǰ Ǡ ǺȄǵǳ˦ ǖԑȀǼȋǰǼ ǺȄϡȋǺ ȅǵǼȄǶǳ, ǾȅʱǾȄǽȆ 

ǞǸǔ ʈȁǰȋǻȄϛ Ǡȋȓȅ̷ǔ  ǢȄǩ ȅǵȅ́Ǳ ǢǼȄ Ȁ̭ǸǑ 
 

ȅǸȅǹ̏ Ǡȋȓȅ̷ǔ ȅǮȋǷȋʮǼ ǸȄȅȁʅǢ ȭǧȁȄǼȄ, ǾǵȄɦǢǼǰ Ƕ˸ȅǱ ǞǸǔ ǱȆʛǱȄ ȅǸȋ͆ǿǰ Ȁ̩ ȋǢɝ ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄǑ 
 

ȅǹӮʅǻȂȄǽ ǘ̑ȋǶǢǾȋǵǼ ͼξΖ 

ȅǹӮʅǻȂȄǽ ǘ̑ȋǶǢǾǵ ȁȋǽȄ ǞǺǵ ǞǢʨ Ƕ˸ȅǱ ǻȄǼ ǺȄϡȋǺ ǣȄȅǽ ȭǧȄȋǣ ǸȄ Ȁȁǩ ǶȅǼǺȄǶǢ ǻ̆ ϤǸȁȄǼ ǢȋǼ Ǡȋȓȋ̷Ǽ Ԝ͌ 

ǶǻɝȋǸ́ǰ ǢǼȄ ȁȓǑ 

ǞǼ ͼξΖ: 

¶ ΚǱ Δʨ ǾǵȄʱ ǢǼȄ ǻȄȓ  

¶ ǢǺ ǣǼȋǧ ǶǼȆʹȄ ǢǼȄ ǻȄȓ  

¶ ǖȅǴǢȄǔǾ ǸȄȅȁʅǢ Δʨ Ȁȁȋǩ ǴǼȄ ǶȋǮȂ 

¶ ǶǼǸǱͫ NDT ǶǼȆʹȄǼ ʙȋȓȄǩǵȆȓǱȄ ȅǵǴɝȄǼǰ ǢǼȄ ǻȄȓ  

 

 

Ǡȋȓȅ̷ǔ ȅǮȋǷȋʮǼ ȅǹӮʅǻȂȄǽ ȭǧȁȄǼȄ Ǡ ǱȆʛǱȄ ȅǸȋ͆ǿǰ 

ȅǵȋǧ ȅǢӫ ȀȄǴȄǼǰ ΔʨǼ ǸȄȅȁʅǢ ȭǧȁȄǼȄ ǞǸǔ ǱȆʛǱȄ ϤȄϚȄ ǢǼȄ ȁȋǽȄð 
 

șǑ Crack (ǷȄǬǽ) 

ȅǹӮʅǻȂȄǽ ȭǧȁȄǼȄ: 

¶ Ȁξ ǽȄǘǵ ǸȄ ȅǧȋǼǼ ǺȋǱȄ ǳȄǤ 

¶ ȅǸǮ ǸǼȄǸǼ ǸȄ ǗǮȂȄǗȅǮȂǹȄȋǸ ȭǳǣȄ ǻȄȓ  

¶ ǢǣǵǠ ȭǨȄǬ, ǢǣǵǠ ǳȆǥɝ ǷȄǬǽ 

ǱȆʛǱȄ ȅǸȋ͆ǿǰ: 

¶ ȭǨȄǬ ʆʅȄǢǠ ǖǱʅ̇ ͼξǱǼ 

¶ ǖȅǴǢȄǔǾ ȅǾ̼ǺȄǵ ǖԑǻȄȓȆ ȭǢȄȋǵȄ ʆʅȄǢ ʈȁǰȋǻȄϛ ǵȓ      

¶ ǱȄִʹȅǰǢ ȭǺǼȄǺǱ ʙȋȓȄǩǵ  
 

ȚǑ Undercut (Ǘ̃ȄǼǢȄǬ) 

ȅǹӮʅǻȂȄǽ ȭǧȁȄǼȄ: 

¶ Ǡȋȓ̷ ȅǸȋǮǼ ǶȄȋǾ ǣсȋǩǼ ǺȋǱȄ ǳȄǤ 

¶ ǴȄԅǼ ȅǢǵȄǼȄǻȂ ǢȄǬȄ ǖǔȋǾǼ ǺȋǱȄ ȭǳǣȄ ǻȄȓ   

ǱȆʛǱȄ: 

¶ ǤǹȆǼǱȄ Ǡ ȮǳȋǥɝʅǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼ 
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¶ ȀȄǺȄϢ Ǘ̃ȄǼǢȄǬ ȅǢӫ ȭʹȋʔ ʈȁǰȋǻȄϛ 

¶ ǤǹȆǼ ȁȋǽ ǢȄǭȄȋǺȄǤǱ ԋǸɝǽǱȄ ֩ȅ͊ ǢȋǼ 
 

țǑ Overlap (ǠǹȄǼϨȄǶ) 

ȅǹӮʅǻȂȄǽ ȭǧȁȄǼȄ: 

¶ Ǡȋȓ̷ ȭǺǬȄǽ ȭǸȀ ȭǺǬȄȋǽǼ ǚǶǼ ǤȅǮȂȋǻȂ ǶȋǮȂȋǨ 

¶ ȀǔȋǻȄǩǵ ǨȄȑȄ ǖȅǱȅǼʱ ǴȄԅ ǩȋǺ ǗȋǨ            

ǱȆʛǱȄ: 

¶ ȀȄǴȄǼǰǱ ǖʈȁǰȋǻȄϛ 

¶ Ǿȅʱ ǢȅǺȋȓ ȭǳȓ      

 

 

 

 

ȜǑ Spatter (͟ ʅȄǬȄǼ) 

ȅǹӮʅǻȂȄǽ ȭǧȁȄǼȄ: 

¶ Ǡȋȓȋ̷Ǽ ǗȋǾǶȄȋǾ ȭǨȄǬ ȭǨȄǬ ǴȄǱǸ ǢǰȄ ǨȅǮȂȋǻȂ ǗȋǨ   

¶ ǖǺ֩ǰ Ԝ͌ 

ǱȆʛǱȄ: 

¶ ȀȄǴȄǼǰǱ ǢǺ ͼξǱǼ 

¶ ǶȅǼ͈ȄǼ ǢȋǼ ȀǔȋǾȄǴǵ ǢǼȄ ǻȄȓ  

¶ ǖȅǱȅǼɦ ȁȋǽ ϣȄǼȄȅǺǬȄǼ ȀǺϬȄ ȅǵȋǳɝǾ ǢȋǼ 
 

ȝǑ Burn-through (ǸȄǵɝ- ȭʕȄ) 

ȅǹӮʅǻȂȄǽ ȭǧȁȄǼȄ: 

¶ ȭǸȀ ȭǺǬȄȋǽ ȅǨʖ      

¶ Ǥȋǽ ǻȄǠȓȄ ǖǔǾ 

ǱȆʛǱȄ: 

¶ ͼξǱǼ Δʨ 

¶ ȀȄǴȄǼǰǱ ǖʈȁǰȋǻȄϛ 

¶ ԚǵǼȄȓ Ǡȋȓȅ̷ǔ   ʙȋȓȄǩǵ  
 

ȞǑ Underfill (Ǘ̃ȄǼȅǷǽ) 

ȅǹӮʅǻȂȄǽ ȭǧȁȄǼȄ:  

¶ ǩȋȓ̀ ȀҪǰɝǹȄȋǸ ԛǰɝ ǵȓ                          

¶ ȅǸǮ ȅǵӨ ǸȄ ǖȀǺȄǵ                         

ǱȆʛǱȄ: 

¶ ȅǵȅǳɝ͊ ȀȆǺȄǼ ȭǸȅǾ ȁȋǽ ǖʈȁǰȋǻȄϛ 

¶ Ǿȅʱ ǢǺȄȋǱ ǶȄȋǼ 
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ȟǑ Distortion (ȅǸӜȅǱ) 

ȅǹӮʅǻȂȄǽ ȭǧȁȄǼȄ: 

¶ ǴȄԅ ǸсǢȄ ǸȄ ȭǺȄǧǮȂȄȋǵȄ            

¶ ǺȄʔȄǤǱ ǶȅǼǸǱɝǵ 

ǱȆʛǱȄ: 

¶ ʙǢȋ̼Ǽ ȀȁǵǾȆǽǱȄǼ ǚǶǼ ȅǵǹɝǼǾȆǽ 

¶ ǖȅǱȅǼʱ ȁȋǽ ǢȄǭȄȋǺȄǤǱ ȀǺϬȄ ֩ȅ͊ ǢȋǼ 
 

 

ǱȆʛǱȄ (Severity ) ֚ϨȄǻȂȋǵǼ ǺȄǵǳ˦ 

Ǡȋȓȅ̷ǔ ΔʨǼ ǱȆʛǱȄ ȀȄǴȄǼǰǱ ȅǵȋ̦Ȅʱ ȅǸǿȋȓ ȅǵǹɝǼ ǢȋǼð 

¶ ΔʨǼ Ȯǳǥɝʅ 

¶ ǤǹȆǼǱȄ 

¶ ǖǸ͛Ȅǵ 

¶ ǢȄǭȄȋǺȄǤǱ ͼξΖ 

¶ ȅǾ̼ǺȄǵ ǖԑǻȄȓȆ ʈȁǰȋǻȄϛǱȄǼ ȀȆǺȄ 

 

  



33 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ȭȀǽǷ-ȋǧǢ (Self-Check) - ș.ț 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

șǑ ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ ΔʨͼȋǽȄǼ ǢȋǻȂǢʨ ǚǳȄȁǼǰ Ǹ֟ǵǑ 

ȚǑ Ǡȋȓȅ̷ǔ Δʨ ʙǴȄǵǱ ȭǢȄǵ ԋǘ ǴǼȋǰǼ ǹȄȋǤ ȅǸǹʱ ǢǼȄ ȁȓ? 

țǑ ȅǹӮʅǻȂȄǽ (Visual ) ǶǼȆʹȄǻȂ ȭǢȄǵ ǴǼȋǵǼ Δʨ ȅǧȅͥǱ ǢǼȄ ǻȄȓ? 

ȜǑ Ǡȋȓȅ̷ǔ ΔʨǼ ֚ǽ ǢȄǼǰͼȋǽȄ ȅǢ ȅǢ ȁȋǱ ǶȄȋǼ? 

ȝǑ ȅǨʖǺȓǱȄ (Porosity) ΔʨǼ ʙǴȄǵ ǢȄǼǰ ȅǢ? 

 

ǸϗȅǵǸɝȄǧȅǵ ʙ̈́Ǖ 

șǑ ȅǵȋǧǼ ȭǢȄǵʨ ǖǹʅ̇ǼȆǰ Ǡȋȓȅ̷ǔ ΔʨǼ ǚǳȄȁǼǰ? 

A) Ǘ̃ȄǼǢȄǬ 

B) ʆʅȄǢ 

C) ϨȄȅǺȋǵǾǵ 

D) ǠǹȄǼϨȄǶ 

 

ȚǑ ȭǢȄǵ Ƕ˸ȅǱȋǱ ǸȄȅȁʅǢ Δʨ ȅǧȅͥǱ ǢǼȄ Ȁȁǩ? 

A) ȭǼȅǮǠʈȄȅǷ (X-ray ) 

B) ȅǹӮʅǻȂȄǽ ǶǼȆʹȄ 

C) Ǘ̴ȄȀȅǵǢ ǶǼȆʹȄ 

D) ϥȄǤȋǵʨǢ ǶȄʨɝǢǽ ǶǼȆ́Ȅ 

 

țǑ Ǘ̃ȄǼǢȄǬ Δʨ ȀȄǴȄǼǰǱ ȅǢȋȀǼ ǢȄǼȋǰ ȁȓ? 

A) ֖ǽ ȅǷǽȄǼ ȭǺǬȄǽ ϤǸȁȄǼ 

B) ǖȅǱȅǼʱ ǱȄǶ ǞǸǔ ΚǱ ǘȋǽȋʮȄȋǮǼ ǤȅǱ 

C) ȀʪǢ ϛȄȀ ϤǸȁȄǼ 

D) ǶȅǼ͈ȄǼ ǢȄȋǩǼ Ԝ͌ 

 

ȜǑ ȅǨʖǺȓǱȄ (Porosity ) ǢǺȄȋǵȄǼ ǩϢ ȭǢȄǵ Ƕ˸ȅǱ ʈȁǰ ǢǼȄ ȭǻȋǱ ǶȄȋǼ? 

A) ǖǶȄȋǼǬȋǼǼ ǖȅǹ˕ǱȄ ǢǺȄȋǵȄ 

B) Ǡȋȓȅ̷ǔ Ԛȋǽ ǗʖɝǱȄ ǼȄǣȄ 

C) ȀʪǢ ȅǾȅ̷ǔ ϛȄȀ ϤǸȁȄǼ ǢǼȄ 

D) ȅǷǽȄǼ ȭǺǬȄǽ ǢǺȄȋǵȄ 

 

ȝǑ ȅǵ̦ȅǽȅǣǱ ȭǢȄǵʨ ǸȄȅȁʅǢ ΔʨǼ ȅǧͥ ǵȓ? 

A) ʆʅȄǢ 

B) Ǘ̃ȄǼǢȄǬ 

C) ϨȄȅǺȋǵǾǵ 

D) ǠǹȄǼϨȄǶ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - ș.ț  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

șǑ ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ ΔʨͼȋǽȄǼ ǢȋǻȂǢʨ ǚǳȄȁǼǰ Ǹ֟ǵǑ 

ǚ˭Ǽ: ʆʅȄǢ, Ǘ̃ ȄǼǢȄǬ, ǠǹȄǼϨȄǶ, ǶȅǼԛǰɝ ȅǷǽȄǼ ȭǺǬȄǽ ǖԑǶȅ͛Ǳ, ȅǨʖǺȓǱȄ (Porosity )Ǒ 

 

ȚǑ Ǡȋȓȅ̷ǔ Δʨ ʙǴȄǵǱ ȭǢȄǵ ԋǘ ǴǼȋǰǼ ǹȄȋǤ ȅǸǹʱ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ǖǹʅ̇ǼȆǰ (Internal ) ǞǸǔ ǸȄȅȁʅǢ (External )Ǒ 

 

țǑ ȅǹӮʅǻȂȄǽ (Visual ) ǶǼȆʹȄǻȂ ȭǢȄǵ ǴǼȋǵǼ Δʨ ȅǧȅͥǱ ǢǼȄ ǻȄȓ? 

ǚ˭Ǽ: ǸȄȅȁʅǢ Δʨ ȭǻǺǵ ʆʅȄǢ, Ǘ̃ȄǼǢȄǬ, ǠǹȄǼϨȄǶ, ǷȄǬǽ ǘǱʅȄȅǳǑ 

 

ȜǑ Ǡȋȓȅ̷ǔ ΔʨǼ ֚ǽ ǢȄǼǰͼȋǽȄ ȅǢ ȅǢ ȁȋǱ ǶȄȋǼ? 

ǚ˭Ǽ: ֖ǽ ʙ֜ȅʱ ϤǸȁȄǼ, ǖԑǶ֜ʱ ǱȄǶǺȄʔȄ, ǣȄǼȄǶ ʙϊȅǱ, ǖȀǺ ǚǶǢǼǰ, ǖǶȄȋǼǬȋǼǼ ǖȅǹ˕ǱȄ ǢǺ ǲȄǢȄǑ 

 

ȝǑ ȅǨʖǺȓǱȄ (Porosity ) ΔʨǼ ʙǴȄǵ ǢȄǼǰ ȅǢ? 

ǚ˭Ǽ: Ǘʖ ǘȋǽȋʭȄǮ, Ǡȋȓȅ̷ǔ Ԛȋǽ ϛȄȀ ǗǬǢȄ ǶǮȂȄ, ȭǱǽ ǸȄ ǗʖɝǱȄ ǲȄǢȄ, ǸȄ ȀʪǢ ȅǾȅ̷ǔ ϛȄȀ ϤǸȁȄǼ ǵȄ ǢǼȄǑ 

 

ǸϗȅǵǸɝȄǧȅǵ ʙȋ̈́Ȅ˭ǼǕ 

 

șǑ ȅǵȋǧǼ ȭǢȄǵʨ ǖǹʅ̇ǼȆǰ Ǡȋȓȅ̷ǔ ΔʨǼ ǚǳȄȁǼǰ? 

ǚ˭Ǽ: C) ϨȄȅǺȋǵǾǵ 

 

ȚǑ ȭǢȄǵ Ƕ˸ȅǱȋǱ ǸȄȅȁʅǢ Δʨ ȅǧȅͥǱ ǢǼȄ Ȁȁǩ? 

ǚ˭Ǽ: B) ȅǹӮʅǻȂȄǽ ǶǼȆʹȄ 

 

țǑ Ǘ̃ȄǼǢȄǬ Δʨ ȀȄǴȄǼǰǱ ȅǢȋȀǼ ǢȄǼȋǰ ȁȓ? 

ǚ˭Ǽ: B) ǖȅǱȅǼʱ ǱȄǶ ǞǸǔ ΚǱ ǘȋǽȋʮȄȋǮǼ ǤȅǱ 

 

ȜǑ ȅǨʖǺȓǱȄ (Porosity ) ǢǺȄȋǵȄǼ ǩϢ ȭǢȄǵ Ƕ˸ȅǱ ʈȁǰ ǢǼȄ ȭǻȋǱ ǶȄȋǼ? 

ǚ˭Ǽ: C) ȀʪǢ ȅǾȅ̷ǔ ϛȄȀ ϤǸȁȄǼ ǢǼȄ 

 

ȝǑ ȅǵ̦ȅǽȅǣǱ ȭǢȄǵʨ ǸȄȅȁʅǢ ΔʨǼ ȅǧͥ ǵȓ? 

ǚ˭Ǽ: C) ϨȄȅǺȋǵǾǵ 
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ǬȄ ͔ȅǾǬ-ș.ț 

ǬȄȋ͔Ǽ ǵȄǺǕ Ǡȋȓȅ̷ǔȋȓǼ ȀȄǴȄǼǰ Δʨ ǞǸǔ ǱȄȋǳǼ ǢȄǼǰ ǚȋ̀ǣ ǢξǵǑ 

Instructions  (ȅǵȋǳɝǾǵȄǸǽȆ)  

ȅǵȋǧǼ ȅǵȋǳɝǾǵȄͼȋǽȄ ǺȋǵȄȋǻȄǤ ȀȁǢȄȋǼ Ƕ֫ǵ Ǡ ֓ӱǵ: 

Á Ǟǘ ʙʅȄǢʨǢʅȄǽ ȭǮȋǺȄǵȋ͖Ǿǵʨ Ǡȋȓȅ̷ǔ șȅǩ, Țȅǩ,țȅǩ-ǞǼ ǞǢ ǸȄ ǞǢȄȅǴǢ ǘǚȅǵȋǬǼ ǶȄǼǷǼϥȄ̑ 

ʆȄǘȋǬȅǼȓȄǼ ȅǹȅ˭ȋǱ ȮǱȅǼǑ  

Á Ǟǘ ֚ϨȄȓǵ ǢȄǻɝʆǺʨ ǗǶǵȄǼ ȭǺȐȅǽǢ ǳ́ǱȄ ǶȅǼǺȄǶ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȋǸǑ 

Á ȅǼȋȀȄȀɝͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁǠȓȄǼ ǩϢ ǗǶǵȄȋǢ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

Á Ǟǘ ȭǮȋǺȄǵȋ͖Ǿǵ Ȁ̩̏ ǢǼȄǼ ǩϢ ǗǶǵȄȋǢ ȅʔǾ (țȘ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

Procedure  (ʙȅʆǻȂȄ))  

Á ǢȄȋǩǼ ǴǼǰ ǖԑǻȄȓȆ ʙȭȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) ϤǸȁȄǼ ǢξǵǑ 

Á ȀǼǸǼȄȁӜǱ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ ǶǮȂȇǵǑ 

Á ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ȀǢǽ ǚǶǢǼǰ Ȁǔʈȁ ǢξǵǑ 

Á ȅǵǴɝȄȅǼǱ ȀǺȋȓǼ Ǻȋϡ ǢȄǩʨ Ȁ̩  ̏ǢξǵǑ 

Á ȀǸɝǳȄ ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ (OHS) ȀǔʆȄ̇ ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧ֟ǵǑ  

 

Job Specification  Information  (ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ) 

Á ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

Á ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ȅǾǣǵ ȀȄǺʈȆ ǹȄǽǹȄȋǸ ȅǼȅǹǚ ǢξǵǑ 

Á ȭǶǵ, ȭǶǵȅȀǽ, ǢȄǤǩ, ǢǽǺ ǞǸǔ ʙȅǾʹǰ ֓ǢȋǽǬ Ȁǔʈȁ ǢξǵǑ 

Á Ǡȋȓȅ̷ǔȋȓ ȀȄǴȄǼǰ ΔʨͼȋǽȄ ȅǧȅͥǱ ǢξǵǑ 

Á Ǡȋȓȅ̷ǔ ǶȅǼǳǾɝǵ Ǣξǵ ǞǸǔ ΔʨǼ ǴǼǰ ǞǸǔ ǢȄǼǰ ȅǵȅ́Ǳ ǢξǵǑ 

Á ʙȅǱʨ ΔʨǼ ǢȄǼǰ ȅǧȅͥǱ ǢξǵǑ 

Á ΔʨǼ ǴǼǵ ǞǸǔ ǢȄǼǰ Ȁ̩ ȋǢɝ ȅǸ͚ȄȅǼǱ Ǳϟ ǵȅǲ֖  ɦǢξǵǑ 

Á ȅǵȋǧǼ ʙǲǺ ǣȄȅǽ ǥȋǼ Ǡȋȓȅ̷ǔ ȀȄǴȄǼǰ Δʨ ͼȋǽȄǼ ǵȄǺ ȅǽӝǵǑ    

Á ȅǵȋǧǼ ȅΜǱȆȓ ǣȄȅǽ ǥȋǼ ȀȄǴȄǼǰ ΔʨǼ ǢȄǼǰ ǚȋ̀ǣ ǢξǵǑ 

Á Ȁ̩̏ ǢǼȄ ǢȄǩʨ ʙȅǾʹȋǢǼ ȅǵǢǬ ǩǺȄ ȅǳǵǑ   

ǢȄȋǩǼ ȅǸǸǼǰǕ 

ʆȅǺǢ ǵǔ ȀȄǴȄǼǰ Δʨ ǞǼ ǵȄǺ ȀȄǴȄǼǰ Δʨ ǢȄǼǵ ȅǽӝǵ   

(ʙȋȓȄǩǵ ǖԑǻȄȓȆ ԜǲǢ ǢȄǤǩ ϤǸȁȄǼ Ǣξǵ)  

 

ș. 

  

 

Ț. 

 

 

 

 

 

 

ț. 
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ʙȋȓȄǩǵȆȓ ȅǼȋȀȄȀɝ: 

 

ӶǽȀ: Á ǠȓȄǢɝ ȅǾǬ 

ǘʹǘǶȋǺ̀: ¶ ǧȄǬɝ/ǮȄȓȄʈȄǺ 

¶ ȅǮǹȄǘȀ (ȋǶȄȋǬɝǸǽ ǶȅǼǳǾɝǵ ǻ̆) 

¶ ǺȄǢɝȄǼ 

¶ ȭǵȄǬ֓Ǣ 

ȭǺȅǾǵȄȅǼ: - 

ϥȄȋǬȅǼȓȄǽ: Á Ǡȋȓ̷ ȭǺǬȄǽ  

Á ʙȅǾʹǰ ֓ǢȋǽǬ 

Á ȭǶǵ 

Á ȭǶǵȅȀǽ 

Á ǢȄǤǩ 

Á ǢǽǺ 

ϤȅʱǤǱ ֧ǼʹȄ 

ȭǶȄǾȄǢ 

(ȅǶȅǶǘ):  

¶ Ǡȋȓȅ̷ǔ ȭˁȄǹȀ 

¶ ǮȄ͗ ǺȄ͔ 

¶ Ǡȋȓȅ̷ǔ ǤǤǽȀ 

¶ ǞȋʙȄǵ 

¶ ȭȀǷʨ ς 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ș.Ȝ 

 

ȅǾǣǵ Ƿǽ-Ȝ: Ǡȋȓȅ̷ǔȋȓ ͼǰǤǱ ǺȄǵ ȅǵȓ̆ȋǰǼ ǺȄǵǳ˦ ϤȄϚȄ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü Ǡȋȓȅ̷ǔ-ǞǼ ͼǰǤǱǺȄǵ ȅǵȓ̆ǰ ǺȄǵǳ˦ 

ü Ǡȋȓ̷ȄȋǼǼ ȭǻȄϛǱȄ ǞǸǔ ȀȄʨɝȅǷȋǢǾȋǵǼ ͼξΖ 

ü Ǡȋȓ̷ ͼǰǤǱǺȄȋǵǼ ǩϢ ǶȅǼǳǾɝǵ ǺȄǵǳ˦  

 

(Ǣ) Ǡȋȓȅ̷ǔ-ǞǼ ͼǰǤǱǺȄǵ ȅǵȓ̆ǰ ǺȄǵǳ˦Ǖ 

Ǡȋȓȅ̷ǔ ǞǢʨ ͼξΖԛǰɝ ȅǾ̼ʙ֜ȅɦ ʙȅʆȓȄ, ǻȄ ӡȁ͛ȄǽȆ ȅǵǺɝȄǰ, ǩȄȁȄǩ ȅǵǺɝȄǰ, ȅʛǩ, ǸȓǽȄǼ, ȭʙȀȄǼ ȭǹȋȀǽ, ǶȄǘǶǽȄǘǵ Ǡ 

ȅǸȅǹ̏ ͖ȄǢǧȄǼ ȮǱȅǼȋǱ ϤǸϘǱ ȁȓǑ Ǡȋȓȅ̷ǔ ȭǢȄȓȄȅǽʨ Ǣȋ˿Ȅǽ ͗ʅȄ̃ȄǮɝ ȅǾȋ̼Ǽ ȅǵǼȄǶ˭Ȅ, ͛ȄȅȓΖ Ǡ ȅǵǹɝǼȋǻȄϛǱȄ ȅǵȅ́Ǳ 

ǢȋǼǑ ȀʪǢ ǺȄǵ ȅǵȓ̆ǰ (Quality Control ) ǨȄȑȄ Ǡȋȓȋ̷Ǯ ǩȋǻȂȋ̀ Δʨ ȭǳǣȄ ȅǳȋǱ ǶȄȋǼ, ǻȄ ԋǥɝǬǵȄ, Ȁ̩ ȋǳǼ ́ȅǱ Ǡ 

ʙȄǰȁȄȅǵǼ ǢȄǼǰ ȁȋǱ ǶȄȋǼǑ ǱȄǘ ȅǾ̼ ȅǸȅǴǺȄǽȄ (Industry Regulations ) Ǡ Ǘ̇ǩɝȄȅǱǢ/ǩȄǱȆȓ ȭǢȄǮ ǖԑǻȄȓȆ 

Ǡȋȓȅ̷ǔ ȭǢȄȓȄȅǽʨ Ǣȋ˿Ȅǽ ͗ʅȄ̃ȄǮɝ ǖԑȀǼǰ ǢǼȄ ǖǱʅ̇ ǩξȅǼǑ 

 

Ǡȋȓȅ̷ǔ ȭǢȄȓȄȅǽʨ Ǣȋ˿Ȅǽ (Welding Quality Control) 

Ǡȋȓȅ̷ǔ ȭǢȄȓȄȅǽʨ Ǣȋ˿Ȅǽ ȁȋǽȄ ǞǺǵ ǞǢʨ ʙȅʆȓȄ ǻȄǼ ǺȄϡȋǺ ȅǵȅ́Ǳ ǢǼȄ ȁȓ ȭǻð 

¶ Ǡȋȓȅ̷ǔ ǢȄǩ ȅǵǴɝȄȅǼǱ ǺȄǵ ǖԑǻȄȓȆ Ȁ̩  ̏ȁȋȓȋǨǑ 

¶ ϤǸϘǱ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ Ƕ˸ȅǱ ǖԑȋǺȄȅǳǱǑ 

¶ Ǡȋȓȋ̷Ǽ Ǿȅɦ, Ǥǭǵ Ǡ ȅǵǼȄǶ˭Ȅ ȅǵǴɝȄȅǼǱ ȭǢȄǮ ԛǼǰ ǢǼȋǨǑ 

¶ Δʨ ȀǵȄʱ Ǡ ȅǵȓ̆ǰ ǢǼȄ ȁȋȓȋǨǑ 

 

ȭǢȄȓȄȅǽʨ Ǣȋ˿Ȅǽ ȀȄǴȄǼǰǱ ȅǱǵʨ ǴȄȋǶ Ȁ̩̏ ȁȓ: 

șǑ ȅʙ-Ǡȋȓȅ̷ǔ (Welding  ԛǸɝǸǱͫ ʙϊȅǱ) 

ȚǑ ǘǵ-ʙȋȀȀ (Ǡȋȓȅ̷ǔ ǧǽȄǢȄǽȆǵ ǶǻɝȋǸ́ǰ) 

țǑ ȭǶȄ͗-Ǡȋȓȅ̷ǔ (Ǡȋȓȅ̷ǔ ǶǼǸǱͫ ǶȅǼǳǾɝǵ Ǡ ǶǼȆ́Ȅ) 

 

ȅǾ ̼ȅǸȅǴǺȄǽȄ Ǡ ʙȄȀȅˈǢ ȭǢȄǮ (Industry Regulations & Relevant Codes) 

Ǡȋȓȅ̷ǔ ǢȄǩ Ǘ̇ǩɝȄȅǱǢ Ǡ ǩȄǱȆȓ ǺȄǵǳ˦ ǖԑǻȄȓȆ ǶȅǼǧȄȅǽǱ ȁȓǑ ǢȋȓǢʨ Ǹϗǽ ϤǸϘǱ ȭǢȄǮ ȁȋǽȄ: 

¶ American Welding Society (AWS)  

¶ American  Society of Mechanical Engineers (ASME)  

¶ International Organization for Standardization (ISO)  

¶ British Standards Institution (BSI)  
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ǚǳȄȁǼǰ: 

¶ AWS D1.1 ƙ Structural Welding Code (Steel Structure ǞǼ ǩϢ) 

¶ ASME Section IX ƙ Welding Qualification  

¶ ISO 9606 ƙ Welde r Qualification  

ʙȅǾ́ǰȄǲͫǼ ǳȄȅȓΖ ȁȋǽȄ ȅǵȅǳɝ͊ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȭǢȄǵ ȭǢȄǮ ʙȋǻȄǩʅ ǱȄ ȅǧȅͥǱ ǢǼȄ ǞǸǔ ȭȀǘ ǖԑǻȄȓȆ ǺȄǵǳ˦ ǖԑȀǼǰ 

ǢǼȄǑ 

 

Ǡȋȓȅ̷ǔ ȭǢȄȓȄȅǽʨ Ǣȋ˿Ȅǽ ͗ʅȄ̃ȄǮɝ ϤȄϚȄǼ ֚ǽ ȅǸǿȓȀ֚ȁǕ 

 

Ǣ) Welding Procedure Specification (WPS) 

WPS  ȁȋǽȄ ȅǽȅǣǱ ȅǵȋǳɝȅǾǢȄ ȭǻǣȄȋǵ ǚȋ̀ǣ ǲȄȋǢð 

¶ Ǡȋȓȅ̷ǔ ʙȋȀȀ (SMAW, GMAW, TIG ǘǱʅȄȅǳ) 

¶ ǘȋǽȋʭȄǮ/ȅǷǽȄǼ ȭǺǬȄǽ ǬȄǘǶ 

¶ ǢȄȋǼ̀, ȭǹȄȋ̵ǩ, ȭǶȄǽȄȅǼʨ 

¶ ȅʙ-ȅȁǬ Ǡ ǘ̀ȄǼǶȄȀ ǱȄǶǺȄʔȄ 

¶ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ 

ʙȅǾʹǰȄǲͫȋǢ WPS Ƕȋȑ ֓ǪȋǱ ȁȋǸ ǞǸǔ ǢȄȋǩǼ ȀǺȓ ǱȄ ǖԑȀǼǰ ǢǼȋǱ ȁȋǸǑ 

 

ǣ) Welder Qualification (WPQ) 

Ǡȋȓ̷ȄǼȋǢ ȅǵȅǳɝ͊ ȭǢȄǮ ǖԑǻȄȓȆ ǶǼȆ́ȄǼ ǺȄϡȋǺ ȭǻȄϛǱȄ ǖǩɝǵ ǢǼȋǱ ȁȓǑ 

ǚǳȄȁǼǰ: 

¶ ǶȅǩǾǵ (1G, 2G, 3G, 4G) 

¶ ǚǶǢǼȋǰǼ ǴǼǰ 

¶ ǩȋȓ̀ ǬȄǘǶ 

ȭǻȄϛǱȄ ǨȄȑȄ ͼξΖԛǰɝ ͖ȄǢǧȄȋǼ Ǡȋȓȅ̷ǔ ǢǼȄ ǻȄȓ ǵȄǑ 

 

Ǥ) ǚǶȄǳȄǵ Ǡ ǘȋǽȋʭȄǮ ǺȄǵ 

¶ ǖԑȋǺȄȅǳǱ ȭʈȋǮǼ ȅ͗ǽ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

¶ ǘȋǽȋʭȄȋǮǼ ȀʪǢ ȀǔǼʹǰ (Dry Oven Ǟ ǼȄǣȄ) ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

¶ Material Test Certificate (MTC) ǻȄǧȄǘ ǢǼȋǱ ȁȋǸǑ 

 

ǥ) ǶȅǼǳǾɝǵ Ǡ ǶǼȆʹȄ (Inspection & Testing) 

Ǡȋȓȅ̷ǔ ǺȄǵ ǻȄǧȄǘȋȓǼ ǩϢ ȅǵȋ̦Ȅʱ Ƕ˸ȅǱ ǖԑȀǼǰ ǢǼȄ ȁȓ: 

1. Visual Inspection (ǧȄяǿ ǶȅǼǳǾɝǵ) 

2. Non -Destructive Testing (NDT)  

Á Ultrasonic Testing (UT)  

Á Radiographic Testing (RT)  

Á Magnetic Particle Testing (MT)  

Á Dye Penetrant Testing (PT)  
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3. Destructive Testing (ʙȋȓȄǩȋǵ) 

ʙȅǾʹǰȄǲͫȋǢ ֓ǪȋǱ ȁȋǸ ȭǢȄǵ ȭǢȄǮ ǖԑǻȄȓȆ ȭǢȄǵ ǶǼȆʹȄǼ ʙȋȓȄǩǵǑ 

 

Ǡȋȓȅ̷ǔ ǺȄǵ ȅǵȓ̆ǰ ǺȄǵǳ˦ (Welding Quality Control Standards): 

Ǡȋȓȅ̷ǔ ȅǾȋ̼ ȅǵǼȄǶ˭Ȅ, ͼǰǤǱ ǺȄǵ Ǡ ǢȄǭȄȋǺȄǤǱ ȅǵǹɝǼȋǻȄϛǱȄ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ Ǘ̇ǩɝȄȅǱǢǹȄȋǸ ȅǸȅǹ̏ Ȁǔ͛Ȅ ǺȄǵǳ˦ 

(Standards ), ȭǢȄǮ (Codes) Ǡ ȅǵȋǳɝȅǾǢȄ (Guidelines ) ʙǰȓǵ ǢȋǼǑ ȅǵȋǧ ͼξΖԛǰɝ Ȁǔ͛ȄȀ֚ȁ Ǡ ǱȄȋǳǼ ֗ȅǺǢȄ 

ǸǰɝǵȄ ǢǼȄ ȁȋǽȄ: 

1. American Welding Society (AWS) 

AWS ȁȋǽȄ ֜ɦ ǼȄ͉ȅǹȅ˭Ǣ ǞǢʨ Ǘ̇ǩɝȄȅǱǢǹȄȋǸ ϖȆӜǱ Ȁǔ͛Ȅ, ǻȄ Ǡȋȓȅ̷ǔ ȀǔʆȄ̇ ȭǢȄǮ, ͗ʅȄ̃ȄǮɝ Ǡ ʙȅǾ́ǰ ȅǵȋǳɝȅǾǢȄ 

ʙǰȓǵ ǢȋǼǑ 

ͼξΖԛǰɝ ȅǳǢȀ֚ȁ: 

¶ Structural Welding Code ( ȭǻǺǵ AWS D1.1 ƙ ͖ȄǢǧȄǼȄǽ ȅ͗ȋǽǼ ǩϢ) 

¶ Welding Procedure Specification (WPS) ȅǵȋǳɝǾǵȄ 

¶ Welder Qualification ǺȄǵǳ˦ 

¶ Inspection Ǡ Acceptance Criteria ȅǵǴɝȄǼǰ 

AWS  ͗ʅȄ̃ȄǮɝ ȀȄǴȄǼǰǱ ȅǸȅ̷ǔ, ȅʛǩ, ȅ͗ǽ ͖ȄǢǧȄǼ ǘǱʅȄȅǳȋǱ ϤǸϘǱ ȁȓǑ 

 

2. International Organization for Standardization (ISO) 

ISO ǞǢʨ Ǘ̇ǩɝȄȅǱǢ Ȁǔ͛Ȅ, ǻȄ ȅǸȅǹ̏ ȅǾ̼ǣȄȋǱ ȮǸȅσǢ ǺȄǵǳ˦ ȅǵǴɝȄǼǰ ǢȋǼǑ 

Ǡȋȓȅ̷ǔ ȭʹȋʔ ͼξΖԛǰɝ ISO ǺȄǵ: 

¶ ISO 9606 ƙ Welder Qualification  

¶ ISO 3834 ƙ Welding Quality Requirements  

¶ ISO 5817 ƙ Weld Defect Acceptance Levels  

ISO ǺȄǵ Ǘ̇ǩɝȄȅǱǢ ǸȄȅǰǩʅ Ǡ Ǽ̔Ȅȅǵ֙ǣȆ ȅǾȋ̼ ȅǸȋǾǿǹȄȋǸ ͼξΖԛǰɝǑ 

 

3. American Society of Mechanical Engineers (ASME) 

ASME  ֚ ǽǱ ȭǺǢȄȅǵǢʅȄǽ Ǡ ȭʙȀȄǼ ȅȀȋ͗Ǻ ȀǔʆȄ̇ ȭǢȄǮ ʙǰȓǵ ǢȋǼǑ 

Ǡȋȓȅ̷ǔ ȭʹȋʔ: 

¶ ASME Section IX ƙ Welding & Brazing Qualification  

¶ ǧȄǶ֜  ɦǶȄǘǶǽȄǘǵ, ǸȓǽȄǼ Ǡ ȭʙȀȄǼ ȭǹȋȀǽ ȅǵǺɝȄȋǰ ǸȄϡǱȄ֚ǽǢ 

ASME ȭǢȄǮ ȅǵǼȄǶ˭Ȅ Ǡ ǚˌǧȄǶ ȀȁǵǾȆǽǱȄǼ ǠǶǼ ͼξΖ ȭǳȓǑ 

 

4. European Union (EU) Welding Standards (EN Standards) 

ǘǚȋǼȄǶȆȓ ǘǚȅǵȓȋǵ EN (European Norm) ǺȄǵǳ˦ ǖԑȀǼǰ ǢǼȄ ȁȓǑ 

ǚǳȄȁǼǰ: 

¶ EN 1090 ƙ Structural Steel & Aluminum Structures  

¶ EN ISO 9606 ƙ Welder Qualification  

EN ͗ʅȄ̃ȄǮɝ ǘǚȋǼȄǶȆȓ ȅǵǺɝȄǰ Ǡ ȅǾ̼ǣȄȋǱ ǸȄϡǱȄ֚ǽǢ ǞǸǔ CE Marking ǞǼ ȀȄȋǲ Ȁ̩ ȅǢɝǱǑ 

 

5. British Standards Institution (BSI) 

BSI ֜ ʱǼȄȋǩʅǼ ǩȄǱȆȓ ǺȄǵ Ȁǔ͛ȄǑ 
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Ǡȋȓȅ̷ǔ ȭʹȋʔ: 

¶ BS EN ǺȄǵ ʙǢȄǾ ǢȋǼ 

¶ ǚǶǢǼǰ, Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ Ǡ ǶȅǼǳǾɝǵ ǺȄǵ ȅǵǴɝȄǼǰ 

¶ UK ȅǵǺɝȄǰ Ǡ ȅǾ̼ ʙǢȋ̼ ϤǸϘǱ 

ǸǱɝǺȄȋǵ ǖȋǵǢ BS ǺȄǵ EN ǸȄ ISO ǞǼ ȀȄȋǲ ȀǺȅεǱǑ 

 

6. International Institute of Welding (IIW) 

IIW ǞǢʨ Ǘ̇ǩɝȄȅǱǢ Ȁǔ͛Ȅ ǻȄ Ǡȋȓȅ̷ǔ ʙ֜ȅɦ, ǤȋǸǿǰȄ Ǡ ʙȅǾ́ǰ ǚ̏ȓȋǵ ǢȄǩ ǢȋǼǑ 

֚ǽ ǢȄǻɝʆǺ: 

¶ Ǘ̇ ǩɝȄȅǱǢ Ǡȋȓȅ̷ǔ ǘȅ̇ȅǵȓȄǼ (IWE) Ȁǵǳ ʙǳȄǵ 

¶ ʙȅǾ́ǰ Ǡ ȀȄʨɝȅǷȋǢǾǵ ǢȄǭȄȋǺȄ ǚ̏ȓǵ 

¶ ǤȋǸǿǰȄ Ǡ ʙ֜ȅʱǤǱ ֧ǶȄȅǼǾ ʙǢȄǾ 

IIW ȀǼȄȀȅǼ ȭǢȄǮ ȮǱȅǼ ǵȄ ǢǼȋǽǠ ȮǸȅσǢ ǺȄǵ ǚ̏ȓȋǵ ͼξΖԛǰɝ ֗ȅǺǢȄ ǼȄȋǣǑ 

 

7. Canadian Standards Association (CSA) 

CSA ǢȄǵȄǮȄǼ ǩȄǱȆȓ ǺȄǵ Ȁǔ͛ȄǑ 

Ǡȋȓȅ̷ǔ ȭʹȋʔ: 

¶ CSA W47.1 ƙ Certification of Companies for Fusion Welding  

¶ CSA W59 ƙ Welded S teel Construction  

ǢȄǵȄǮȄȓ ȅǵǺɝȄǰ Ǡ ȅǾ̼ ǣȄȋǱ CSA ǺȄǵ ǖԑȀǼǰ ǸȄϡǱȄ֚ǽǢǑ 

 

8. ASME Boiler and Pressure Vessel Code (BPVC) 

ASME BPVC ȁȋǽȄ ǸȓǽȄǼ Ǡ ȭʙȀȄǼ ȭǹȋȀǽ ȅǵǺɝȄȋǰǼ ǩϢ Ǘ̇ǩɝȄȅǱǢǹȄȋǸ ϖȆӜǱ ȭǢȄǮǑ 

ͼξΖԛǰɝ ȭȀǢǾǵ: 

¶ Section I ƙ Power Boilers  

¶ Section VIII ƙ Pressure Vessels  

¶ Section IX ƙ Welding Qualification  

ǚˌǧȄǶ Ǡ ǚˌǱȄǶǺȄʔȄǼ ǻ̆ǶȄȅǱȋǱ Ǟǘ ȭǢȄǮ ǢȋǭȄǼǹȄȋǸ ǖԑȀǼǰ ǢǼȄ ȁȓǑ 

 

9. Welding Research Council (WRC) 

WRC ǤȋǸǿǰȄȅǹȅ˭Ǣ Ȁǔ͛Ȅ, ǻȄ Ǡȋȓȅ̷ǔ ȅǮǩȄǘǵ, ȭ͖Ȁ ǖʅȄǵȄǽȄǘȅȀȀ Ǡ ʙ֜ȅɦǤǱ ȅǵȋǳɝȅǾǢȄ ʙǳȄǵ ǢȋǼǑ 

֚ǽ ǖǸǳȄǵ: 

¶ Welding stress analysis ȅǼȋǶȄǬɝ 

¶ ȭʙȀȄǼ ȭǹȋȀǽ ȅǮǩȄǘǵ ǤȄǘǮǽȄǘǵ 

¶ ǘȅ˙ȅǵȓȄȅǼǔ ǢʅȄǽʹȋǽǾǵ ȀǔʆȄ̇ ȭǬǢȅǵǢʅȄǽ ֓ȋǽʨǵ 

WRC ȭǮǬȄ Ǡ ǤȋǸǿǰȄ ASME Ǡ ǖϢȄϢ ȭǢȄǮ ǚ̏ȓȋǵ ȀȁȄȓǢ ֗ȅǺǢȄ ǼȄȋǣǑ 

 

(ǣ) Ǡȋȓ̷ȄȋǼǼ ȭǻȄϛǱȄ ǞǸǔ ȀȄʨɝȅǷȋǢǾȋǵǼ ͼξΖǕ  

Ǡȋȓȅ̷ǔ ǞǺǵ ǞǢʨ ʙ֜ȅɦǤǱ ǢȄǩ ȭǻǣȄȋǵ ȀȄǺȄϢ ֖ǽǠ Ǹȑ ǴǼȋǵǼ ԋǥɝǬǵȄ, ǢȄǭȄȋǺȄǤǱ ϤǲɝǱȄ ǸȄ ǗȅǲɝǢ ́ȅǱǼ ǢȄǼǰ 

ȁȋǱ ǶȄȋǼǑ ǱȄǘ ȅǾ̼ȋʹȋʔ ȭǢǸǽ ǳʹǱȄ ǲȄǢȋǽǘ ǻȋǲ͊ ǵȓðǠȋȓ̷ȄǼȋǢ ǖǸϩǘ ȅǵǴɝȄȅǼǱ ǺȄǵǳ˦ ǖԑǻȄȓȆ ǶǼȆȅ́Ǳ 

(Qualified ) Ǡ ȀǵǳʙȄ̔ (Certified ) ȁȋǱ ȁȓǑ 
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Ǡȋȓ̷ȄǼ ȭǻȄϛǱȄ (Welder Qualification) 

Ǡȋȓ̷ȄǼ ȭǻȄϛǱȄ ȁȋǽȄ ǞǺǵ ǞǢʨ ʙȅʆȓȄ ȭǻǣȄȋǵ ȅǵȅǳɝ͊ ȭǢȄǮ Ǡ ǺȄǵ ǖԑǻȄȓȆ Ǡȋȓ̷ȄȋǼǼ ǳ́ǱȄ ǶǼȆ́Ȅ ǢǼȄ ȁȓǑ 

ȭǻȄϛǱȄ ǶǼȆʹȄȓ ȀȄǴȄǼǰǱ ǻȄǧȄǘ ǢǼȄ ȁȓ: 

¶ ȅǵȅǳɝ͊ Welding Process (ȭǻǺǵ SMAW, GTAW, GMAW)  

¶ ȅǵȅǳɝ͊ Welding Position (1G, 2G, 3G, 4G ǘǱʅȄȅǳ) 

¶ ȅǵȅǳɝ͊ Material Type Ǡ Thickness  

¶ ȅǵǴɝȄȅǼǱ Welding Procedure Specification (WPS) ǖԑȀǼǰ 

ǶǼȆʹȄ ȀǷǽǹȄȋǸ Ȁ̩̏ ǢǼȋǽ Welder Qualification Record (WQR/WPQR) ʙǳȄǵ ǢǼȄ ȁȓǑ 

 

Ǡȋȓ̷ȄǼ ȀȄʨɝȅǷȋǢǾǵ (Certification) 

ȀȄʨɝȅǷȋǢǾǵ ȁȋǽȄ ǖԑȋǺȄȅǳǱ Ȁǔ͛Ȅ ǢԇɝǢ ʙǳ˭ Ǘԑ͌ȄȅǵǢ ϖȆӜȅǱ, ǻȄ ʙǺȄǰ ǢȋǼ ȭǻ Ǡȋȓ̷ȄǼ ȅǵǴɝȄȅǼǱ ǺȄǵ ǖԑǻȄȓȆ 

ǢȄǩ ǢǼȋǱ ȀʹǺǑ 

ȀȄʨɝȅǷȋǢǾǵ ȀȄǴȄǼǰǱ: 

¶ ȅǵȅǳɝ͊ ȀǺȋȓǼ ǩϢ ȮǸǴ ǲȄȋǢ 

¶ ȅǵȅǳɝ͊ ʙȋȀȀ Ǡ ǶȅǩǾȋǵǼ ǩϢ ʙȋǻȄǩʅ 

¶ ȅǵȅǳɝ͊ ȀǺȓ ǶǼ ԚǵǕǵǸȄȓǵ (Renewal) ʙȋȓȄǩǵ ȁȓ 

 

ʙȄȀȅˈǢ ȀȄʨɝȅǷȋǢǾǵ Ȁǔ͛ȄǼ ֗ȅǺǢȄ 

Ǣ) AWS 

¶ Structural Welding Code ǖԑǻȄȓȆ ȭǻȄϛǱȄ ʙǳȄǵ 

¶ Certified Welder (CW) ȭʙȄʈȄǺ ǶȅǼǧȄǽǵȄ 

¶ Inspector Ǡ Welding Engineer ȀȄʨɝȅǷȋǢǾǵ ʙǳȄǵ 

 

ǣ) ASME 

¶ Section IX ǖԑǻȄȓȆ Ǡȋȓ̷ȄǼ ȭǻȄϛǱȄ ȅǵǴɝȄǼǰ 

¶ ǸȓǽȄǼ Ǡ ȭʙȀȄǼ ȭǹȋȀǽ ǢȄȋǩǼ ǩϢ ǸȄϡǱȄ֚ǽǢ 

 

Ǥ) ISO 

¶ ISO 9606 ǖԑǻȄȓȆ Welder Qualification  

¶ Ǘ̇ ǩɝȄȅǱǢ ǸȄȅǰǩʅ Ǡ Ǽ̔Ȅȅǵ ȅǾȋ̼ ǖǱʅ̇ ͼξΖԛǰɝ 
 

ǥ) IIW 

¶ International Welding Engineer (IWE)  

¶ Internati onal Welding Technologist (IWT)  

¶ Ǘ̇ ǩɝȄȅǱǢǹȄȋǸ ϖȆӜǱ ʙȅǾ́ǰ ǢȄǭȄȋǺȄ ʙǳȄǵ 

 

Ǡȋȓ̷ȄǼ ȭǻȄϛǱȄ Ǡ ȀȄʨɝȅǷȋǢǾȋǵǼ ͼξΖ 

 

ș. ȅǵǼȄǶ˭Ȅ ȅǵȅ́ǱǢǼǰ 

¶ ȀʪǢǹȄȋǸ ʙȅǾȅ́Ǳ Ǡȋȓ̷ȄǼ ԋǥɝǬǵȄǼ ӱǓȅǢ ǢǺȄȓ 

¶ ȭʙȀȄǼ ȭǹȋȀǽ Ǡ ǶȄǘǶǽȄǘȋǵ ϤǲɝǱȄ ʙȅǱȋǼȄǴ ǢȋǼ 
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Ț. ͼǰǤǱ ǺȄǵ ȅǵȅ́ǱǢǼǰ 

¶ ȅǵǴɝȄȅǼǱ ȭǢȄǮ ǖԑǻȄȓȆ ǢȄǩ Ȁ̩  ̏ȁȓ 

¶ Δʨ ǢǺ ȁȓ 

¶ ȅǼȋǩǢǾǵ ȭǼǬ ǢȋǺ ǻȄȓ 

 

ț. Ǘǘȅǵ Ǡ ӨȅʱǤǱ ǸȄϡǸȄǴǢǱȄ 

¶ ǖȋǵǢ ʙǢȋ̼ ȀȄʨɝǷȄȋȓǮ Ǡȋȓ̷ȄǼ ǨȄȑȄ ǢȄǩ ǖԑȋǺȄȅǳǱ ǵȓ 

¶ ȀǼǢȄȅǼ Ǡ Ǘ̇ǩɝȄȅǱǢ ʙǢȋ̼ ǸȄϡǱȄ֚ǽǢ 

 

Ȝ. Ǘ̇ǩɝȄȅǱǢ ǢǺɝȀǔ͛ȄȋǵǼ ֧ȋǻȄǤ 

¶ Ǘ̇ ǩɝȄȅǱǢǹȄȋǸ ϖȆӜǱ Ȁǵǳ ǲȄǢȋǽ ȅǸȋǳȋǾ ǢȄȋǩǼ ֧ȋǻȄǤ ֕ȅ˸ ǶȄȓ 

¶ Ǽ̔Ȅȅǵ֙ǣȆ ȅǾȋ̼ ǧȄǢȅǼǼ Ȁ̭ȄǸǵȄ ǸȄȋȑ 

 

ȝ. ȅǾȋ̼ ȅǸσȄȀȋǻȄϛǱȄ ֕ȅ˸ 

¶ ȭǢȄ̩ȄȅǵǼ ֧ǵȄǺ ֕ȅ˸ ǶȄȓ 

¶ Ȅɹȋȓȋ̀Ǽ Ǘ͛ Ȅ ǖǩɝǵ ȁȓ 

 

(Ǥ) Ǡȋȓ̷ ͼǰǤǱǺȄȋǵǼ ǩϢ ǶȅǼǳǾɝǵ ǺȄǵǳ˦Ǖ 
 

Ǡȋȓȅ̷ǔ ͼǰǤǱ ǺȄǵ ǶȅǼǳǾɝǵ ǞǢʨ ͼξΖԛǰɝ ʙȅʆȓȄ ǻȄ ȅǵȅ́Ǳ ǢȋǼ ȭǻ, ȭǻȋǢȄȋǵȄ Ǡȋȓȅ̷ǔ ǢȄǩ ʙȋȓȄǩǵȆȓ ǺȄǵǳ˦ ԛǼǰ 

ǢǼȋǨ ǞǸǔ ȅǵǼȄǶ˭Ȅ Ǡ ǢǺɝ́ǺǱȄǼ ǩϢ ǚǶ֜ Ǒɦ Ǟʨ ʙȅʆȓȄ ǞǸǔ ǚǶǢǼǰͼȋǽȄǼ ȀʪǢǱȄ ȅǵȅ́Ǳ ǢǼȄǼ ǺȄϡȋǺ Ǡȋȓȅ̷ǔ 

ǢȄǻɝʆȋǺǼ ȀǷǽǱȄ ֕ȅ˸ ǢȋǼǑ Ǡȋȓȅ̷ǔ ǶȅǼǳǾɝǵ ǺȄǵǳ˦ ȀȄǴȄǼǰǱ ȅǾȋ̼Ǽ ʈȁǰȋǻȄϛ ǺȄǵ, Ǘ̇ǩɝȄȅǱǢ ͗ʅȄ̃ȄǮɝ, ǞǸǔ 

ȭǢȄ̩ȄȅǵǼ ǖǹʅ̇ǼȆǰ ǵȆȅǱǺȄǽȄ ǖԑȀǼǰ ǢȋǼ ȮǱȅǼ ǢǼȄ ȁȓǑ 

 

Ǡȋȓȅ̷ǔ ͼǰǤǱ ǺȄǵ ǶȅǼǳǾɝǵ ǺȄǵǳ˦ 

Ǡȋȓȅ̷ǔ ͼǰǤǱ ǺȄǵ ǶȅǼǳǾɝǵ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȅǢӫ ȅǵȅǳɝ͊ ǺȄǵǳ˦ ǖԑȀǼǰ ǢǼȄ ȁȓǑ Ǟǘ ǺȄǵǳȋ˦ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ, 

ԍȒǱȄ ǞǸǔ ͛ȄȅȓȋΖǼ ǩϢ ͼξΖԛǰɝ ȅǸǿȓͼȅǽ ǖ̇ ɝɦ֖ ǲȄȋǢǑ ǞǼ Ǻȋϡ ǢȋȓǢʨ ͼξΖԛǰɝ ȅǳǢ ȁȋǽȄ: 

 

șǑ ʙǴȄǵ ͼǰǤǱ ǺȄǵ ǶȅǼǳǾɝǵ ǺȄǵǳ˦ 

Á ȅǹӮʅȓȄǽ ǶȅǼǳǾɝǵ (Visual Inspection) : Ǡȋȓȋ̷Ǽ ǸȄǘȋǼǼ ȅǳȋǢǼ ȭǢȄǵ ǹȄǦӨǼ, Δʨ ǸȄ ǖȀҪǰɝǱȄ ȭǳǣȄǼ 

ǩϢ ȭǧǢ ǢǼȄ ȁȓǑ 

Á ǗȋǽȄǢȀǔȋǻȄǩǵ Ǡ ǖϢȄϢ ǶȅǼǳǾɝǵ: ȅǸȅǹ̏ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ ǗȋǽȄǢȀǔȋǻȄǩǵ ǸȄ Ǟʺ-ȋǼ ǶǼȆʹȄǼ 

ǺȄϡȋǺ ȅǹǱȋǼǼ Δʨͼȅǽ ȭǣсǩȄ ȁȓǑ 

Á ǗȅȀǮ ȭǬȅ͗ǔ (Acid Testing ): Ǡȋȓȋ̷Ǽ ȭǺǬȄǽ ǖǔȋǾǼ ȀȄȋǲ ȅǢӫ ǼȄȀȄȓȅǵǢ ǚǶȄǳȄǵ ʙȋȓȄǤ ǢȋǼ Ǡȋȓȋ̷Ǽ 

ͼǰǺȄǵ ǶǼȆʹȄ ǢǼȄǑ 

 

ȚǑ ǱȄǶǺȄʔȄ ǞǸǔ ǧȄȋǶǼ ǶȅǼǳǾɝǵ (Temperature and Pressure Testing)  

Ǡȋȓȋ̷Ǽ ȀʹǺǱȄ ǞǸǔ ʙȅʆȓȄǼ ȀʪǢǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ǱȄǶǺȄʔȄ ǞǸǔ ǧȄǶ ǶǼȆʹȄ ǢǼȄ ȁȓǑ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ 

ǢȄǻɝ́ǺǱȄ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢȋǼǑ 
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Ǿȅʱ ǶǼȆʹȄ (Strength Testing)  

Á ȭǬǵȀȄǘǽ ȭǬ͗ (Tensile Test ): Ǡȋȓȋ̷Ǽ ǬȄǵȄ Ǿȅʱ ǶǼȆʹȄ ǢǼȄ ȁȓǑ Ǟʨ Ǡȋȓȋ̷Ǽ ǬȄǵ Ȁȁʅ ǢǼȄǼ ʹǺǱȄ 

ǶȅǼǺȄǶ ǢȋǼǑ 

Á ȭǸ̃ ȭǬ͗ (Bend Test) : Ǡȋȓȋ̷Ǽ ǵǺǵǾȆǽǱȄ ǞǸǔ ԋǸɝǽǱȄǼ ǩϢ ǶǼȆʹȄ ǢǼȄ ȁȓǑ 

 

ȭǢȅǺǢʅȄǽ Ǣȋ̩ȄȅǩǾǵ ǶȅǼǳǾɝǵ (Chemical Composition Inspection)  

Ǡȋȓ̷ ȭǺǬȄȋǽǼ ǼȄȀȄǻȂȅǵǢ ǚǶȄǳȄǵ ȅǸȋ͆ǿǰ ǢǼȄ ȁȓ ȭǻǵ ȭȀͼȅǽ ȅǵȅǳɝ͊ ǺȄȋǵǼ ȀȄȋǲ ȅǺȋǽǑ Ǟʨ ȅǸȋǾǿǱ ȭ͗ǘǵȋǽȀ 

ȅ͗ǽ ǸȄ ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ ǺȋǱȄ ǚǶǢǼȋǰǼ ǩϢ ͼξΖԛǰɝǑ 

 

ǘ̃Ȅȅ͖ ʅ͗Ȅ̃ȄǮɝ ǷȋǽȄ (Following Industry Standards)  

ȅǸȅǹ̏ ȅǾȋ̼ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ȅǵȅǳɝ͊ ǺȄǵǳ˦ ǞǸǔ ȅǵȋǳɝȅǾǢȄ ǼȋȓȋǨǑ ISO 3834, ASME, ǞǸǔ AWS  

(American Welding Society ) ͗ʅȄ̃ȄǮɝͼȅǽ Ǡȋȓȅ̷ǔ ͼǰǤǱ ǺȄǵ ǶȅǼǳǾɝȋǵǼ ǩϢ ȀȄǴȄǼǰǹȄȋǸ ϤǸϘǱ ȁȓǑ   

ǶȅǼǳǾɝǵ ʙȅʆȓȄ 

șǑ Ǡȋȓ̷ ʙϊȅǱ: ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ, Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ ǚǶǢǼǰ ǞǸǔ ǻ̆ǶȄȅǱ ʙϊǱ ǢǼȄ ȁȓǑ 

ȚǑ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ȁǠȓȄǼ ǶȋǼ ǶȅǼǳǾɝǵ: Ǡȋȓȅ̷ǔȋȓǼ ǶǼ ǢȄȋǩǼ ǺȄǵ ǶǼȆʹȄ ǢǼȄ ȁȓǑ 

țǑ ǮʹȋǺȋ̀Ǿǵ ǞǸǔ ȅǼȋǶȄʨɝǔ: ʙȅǱʨ ǶȅǼǳǾɝǵ ǶǼǸǱͫ ǷǽȄǷǽ ǞǸǔ ȅǸȋ͆ǿǰ ǞǢʨ ȅǼȋǶȄȋǬɝ ǚȋ̀ǣ ǢǼȄ ȁȓ, ǻȄȋǱ 

ǹȅǸϫȋǱ ǱȄ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ 

 

  



44 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ȭȀǽǷ-ȋǧǢ (Self-Check) - ș.Ȝ 

 

Ȁǔȅʹ̔ ʙ:̈́ 

 

șǑ Ǡȋȓȅ̷ǔ ͼǰǤǱ ǺȄǵ ȅǵȓ̆ȋǰǼ ͗ʅȄ̃ȄǮɝ ǢȆǹȄȋǸ ϤȄϚȄ ǢǼȄ ȁȓ? 

 

ȚǑ Ǡȋȓ̷ȄǼ ȭǻȄϛǱȄ Ǡ ȀȄʨɝȅǷȋǢǾȋǵǼ ͼξΖ ȭǢǵ ͼξΖԛǰɝ? 

 

țǑ Ǡȋȓȅ̷ǔ ͼǰǺȄǵ ǶȅǼǳǾɝǵ ǺȄǵǳȋ˦Ǽ ǩϢ ǢȆ ǢȆ ȅǵȋǳɝȅǾǢȄ ǖԑȀǼǰ ǢǼȄ ȁȓ? 

 

ȜǑ Ǡȋȓ̷ȄǼ ȀȄʨɝȅǷȋǢǾǵ ȭǢȄǵ ʙȅǱ͌Ȅǵ ʙǳȄǵ ǢȋǼ? 

 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙ:̈́ 

 

șǑ Ǡȋȓȅ̷ǔ ͼǰǤǱ ǺȄǵ ȅǵȓ̆ȋǰǼ ǩϢ ȭǢȄǵ ȭǢȄǮʨ ȀȄǴȄǼǰǱ ǖԑȀǼǰ ǢǼȄ ȁȓ? 

a) AWS 

b) ISO 

c) ASME 

d) ȀǸͼȋǽȄ 

 

ȚǑ Ǡȋȓȅ̷ǔ ͼǰǺȄǵ ǶȅǼǳǾɝǵ ǺȄǵǳȋ˦Ǽ Ǻȋϡ ȭǢȄǵʨ ǖ̇ ɝɦ֖ ǵȓ? 

a) Visual inspection 

b) Strength testing 

c) Weight testing 

d) Chemical composition analysis 

 

țǑ Ǡȋȓ̷ȄǼ ȀȄʨɝȅǷȋǢǾǵ ȭǢǵ ͼξΖԛǰɝ? 

a) Ǟʨ ǢȄȋǩǼ ǳʹǱȄ ȅǵȅ́Ǳ ǢȋǼ 

b) Ǟʨ ȅǵǼȄǶ˭Ȅ ǺȄǵ ǚ̏Ǳ ǢȋǼ 

c) Ǟʨ ȅǾȋ̼Ǽ ǺȄǵǳ˦ ȭǺȋǵ ǧȋǽ 

d) ǚǶȋǼǼ ȀǸͼȋǽȄ 

 

ȜǑ Ǡȋȓ̷ȄǼ ȀȄʨɝȅǷȋǢǾǵ ǶȄǠȓȄǼ ǩϢ ȭǢȄǵ Ȁǔ͛Ȅ ȀȄǴȄǼǰǱ ǶǼȆ́ȄǼ ǗȋȓȄǩǵ ǢȋǼ? 

a) ISO 

b) AWS 

c) ASME 

d) ȀǸͼȋǽȄ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - ș.Ȝ  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭Ǽ: 

 

șǑ Ǡȋȓȅ̷ǔ ͼǰǤǱ ǺȄǵ ȅǵȓ̆ȋǰǼ ͗ʅȄ̃ȄǮɝ ǢȆǹȄȋǸ ϤȄϚȄ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ͼǰǤǱ ǺȄǵ ȅǵȓ̆ȋǰǼ ͗ʅȄ̃ȄǮɝ ȅǾȋ̼Ǽ ȅǵǴɝȄȅǼǱ ȅǸȅǴǺȄǽȄ ǞǸǔ ȭǢȄǮ ǖԑȀȄȋǼ ϤȄϚȄ ǢǼȄ ȁȓ, ȭǻǺǵ 

ISO, ASME, ǞǸǔ AWS ȭǢȄǮǑ 

 

ȚǑ Ǡȋȓ̷ȄǼ ȭǻȄϛǱȄ Ǡ ȀȄʨɝȅǷȋǢǾȋǵǼ ͼξΖ ȭǢǵ ͼξΖԛǰɝ? 

ǚ˭Ǽ: Ǡȋȓ̷ȄǼ ȭǻȄϛǱȄ Ǡ ȀȄʨɝȅǷȋǢǾǵ ȅǵȅ́Ǳ ǢȋǼ ȭǻ, Ǡȋȓȅ̷ǔ ǢȄǩ ȀʪǢǹȄȋǸ ǞǸǔ ȅǵǼȄǶǳǹȄȋǸ ǢǼȄ ȁȋˏ, ǻȄ 

ȅǾȋ̼Ǽ ȅǵȅǳɝ͊ ǺȄǵǳ˦ Ǡ ȅǵǼȄǶ˭Ȅ ȅǸȅǴ ȭǺȋǵ ǧȋǽǑ 

 

țǑ Ǡȋȓȅ̷ǔ ͼǰǺȄǵ ǶȅǼǳǾɝǵ ǺȄǵǳȋ˦Ǽ ǩϢ ǢȆ ǢȆ ȅǵȋǳɝȅǾǢȄ ǖԑȀǼǰ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ͼǰǺȄǵ ǶȅǼǳǾɝȋǵǼ ǩϢ ȅǾȋ̼Ǽ ȅǵȅǳɝ͊ ȅǵȋǳɝȅǾǢȄ ǞǸǔ ȭǢȄǮ, ȭǻǺǵ visual inspection, tensile 

test, ǞǸǔ chemical composition analysis ǖԑȀǼǰ ǢǼȄ ȁȓǑ 

 

ȜǑ Ǡȋȓ̷ȄǼ ȀȄʨɝȅǷȋǢǾǵ ȭǢȄǵ ʙȅǱ͌Ȅǵ ʙǳȄǵ ǢȋǼ? 

ǚ˭Ǽ: Ǡȋȓ̷ȄǼ ȀȄʨɝȅǷȋǢǾǵ ȀȄǴȄǼǰǱ AWS (American Welding Society), ASME (American 

Society of Mechanical Engineers), ǸȄ ISO (International Organization for 

Standardization) ʙǳȄǵ ǢȋǼǑ 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭Ǽ: 

 

șǑ Ǡȋȓȅ̷ǔ ͼǰǤǱ ǺȄǵ ȅǵȓ̆ȋǰǼ ǩϢ ȭǢȄǵ ȭǢȄǮʨ ȀȄǴȄǼǰǱ ǖԑȀǼǰ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: d) ȀǸͼȋǽȄ 

 

ȚǑ Ǡȋȓȅ̷ǔ ͼǰǺȄǵ ǶȅǼǳǾɝǵ ǺȄǵǳȋ˦Ǽ Ǻȋϡ ȭǢȄǵʨ ǖ̇ ɝɦ֖ ǵȓ? 

ǚ˭Ǽ: c) Weight testing 

 

țǑ Ǡȋȓ̷ȄǼ ȀȄʨɝȅǷȋǢǾǵ ȭǢǵ ͼξΖԛǰɝ? 

ǚ˭Ǽ: d) ǚǶȋǼǼ ȀǸͼȋǽȄ 

 

ȜǑ Ǡȋȓ̷ȄǼ ȀȄʨɝȅǷȋǢǾǵ ǶȄǠȓȄǼ ǩϢ ȭǢȄǵ Ȁǔ͛Ȅ ȀȄǴȄǼǰǱ ǶǼȆʹȄǼ ǗȋȓȄǩǵ ǢȋǼ? 

ǚ˭Ǽ: d) ȀǸͼȋǽȄ 
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ǺȅǮǚǽ-Ț   

 

 

 

 

 

 

 

 

ǺȅǮǚǽǕ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǚǶǢǼǰ ǞǸǔ ǻ̆ǶȄȅǱ ʙϊǱ ǢǼȄ  
SICIP--LE-02-O 

 

 

 

 

 

 

 

 

ȅ͔ǽЋ ǷǼ ǘ̃Ȅȅ͖ Ǣȅ̩ʨʨǹȋǵȀ Ǟ ̃ǘȋǵȄȋǹǾǵ ȭʙȄʈȄǺ 

ǖǲɝ ȅǸǹȄǤ, ǖǲɝ Ǻ̆ǰȄǽȓ 
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ǺȅǮǚǽ (Module) -Ț 

 

ǺȅǮǚǽ ȅǾȋǼȄǵȄǺǕ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǚǶǢǼǰ ǞǸǔ ǻ̆ǶȄȅǱ ʙϊǱ ǢǼȄ 

 

ǘǚȅǵǬ ȭǢȄǮǕ SICIP-LE-WEL -02-O                                                            ǵȅǺǵȄǽ ǗǠȓȄǼǕ ȚȘ ǥ̀ȄǑ 

 

ǺȅǮǚǽ ȅǸǸǼǰǕ Ǟǘ ǺȅǮǚǽʨȋǱ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǚǶǢǼǰ ǞǸǔ ǻ̆ǶȄȅǱ ʙϊǱ ǢǼȄǼ ǩϢ ʙȋȓȄǩǵȆȓ ˕Ȅǵ, ǳʹǱȄ ǞǸǔ 

ǺȋǵȄǹȄǸ ǖ̇ ɝɦ֖ ǢǼȄ ȁȋȓȋǨǑ ǞȋǱ ȅǸȋǾǿǹȄȋǸ ǖ̇ ɝɦ֖ ǼȋȓȋǨ ȭǸȀ ǚǶǢǼǰ ǞǸǔ ǣǼǧȋǻȄϛ (Consumable) 

ǚǶǢǼǰ ȅǵǸɝȄǧǵ ǢǼȄ, Ǡȋȓȅ̷ǔ ӶǽȀ ϤǸ͛Ȅ ǢǼȄ, Ǡȋȓȅ̷ǔ ǩȋȓ̀ ȅǧȅͥǱ ǢǼȄ, Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȭȀǬ ǗǶ ǢǼȄ ǞǸǔ ʙȅǱʨ 

Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȀȄǺ˙Ϭ ǢǼȄǑ 

  

ȅǾǣǵǷǽ (Learning Outcomes): Ǟǘ ǺȅǮǚǽʨ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄǕ 

șǑ ȭǸȀ ǚǶǢǼǰ ǞǸǔ ǣǼǧȋǻȄϛ (Consumable) ȅǵǸɝȄǧǵ ǢǼȋǱ ǶȄǼȋǸǑ 

ȚǑ Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ Ȁȅ˓Ǳ ǢǼȋǱ ǶȄǼȋǸǑ  

țǑ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȋǸǑ 

ȜǑ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȭȀǬ ǗǶ ǢǼȋǱ ǶȄǼȋǸǑ 

ȝǑ ʙȅǱʨ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȀȄǺ˙Ϭ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄ (Assessment Criteria):   

șǑ  ʙȄȀȅˈǢ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭ͟ȅȀȅǷȋǢǾǵ (WPS) ǞǸǔ ǺȄǵǳ˦ ǶǻɝȄȋǽȄǧǵȄ ǞǸǔ ϤȄϚȄ ǢȋǼȋǨǑ 

ȚǑ  ȭǸȀ ǚǶǢǼǰ ȅǧȅͥǱ ǢȋǼȋǨǑ 

țǑ  ȭǸȀ ǚǶǢǼǰ ǞǸǔ Ǡȋȓȅ̷ǔ ǖǸ͛Ȅǵ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ ǣǼǧȋǻȄϛ (Consumable) ǚǶǢǼǰ ȅǵǸɝȄǧǵ ǢȋǼȋǨǑ 

ȜǑ  Ǡȋȓȅ̷ǔ ǣǼǧȋǻȄϛ ǚǶǢǼǰ Δʨ ȅǧȅͥǱ ǢǼȄǼ ǩϢ ǶȅǼǳǾɝǵ ǢȋǼȋǨǑ 

ȝǑ  ʙȋȓȄǩǵȆȓ Ǡȋȓȅ̷ǔ ӶǽȀ ȅǧȅͥǱ ǢȋǼȋǨǑ 

ȞǑ  Ǡȋȓȅ̷ǔ ӶǽȀ ǶȅǼǳǾɝǵ ǢǼȄ ȁȓ ȭǻǵ ǱȄ ǶȅǼ͈ȄǼ, ǢȄǻɝ́Ǻ ǞǸǔ Δʨ֙  ɦȁȋȓȋǨǑ 

ȟǑ  Ǡȋȓȅ̷ǔ ӶǽȀȋǢ ǢȄȋǩǼ ȀǺȓ Ȁȁȋǩ ʙȋǸǾȋǻȄϛ ǢǼȄǼ ǩϢ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ֧֣ ǽ̌ǹȄȋǸ ȀȄǩȄȋǵȄ ȁȓǑ 

ȠǑ  ӶǽȀ ȅǵǼȄǶȋǳ ȀǔǼʹǰ ǢȋǼȋǨ ȭǻǵ ǱȄ ́ȅǱʈ͚ ǵȄ ȁȓ ǞǸǔ ȅǵǼȄǶǳ ǢǺɝ͛ǽ ǸǩȄȓ ǲȄȋǢǑ 

ȡǑ  Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ ǞǸǔ ȁʅȄȋ̃ȅǽǔȋȓǼ ȀǺȓ ֧ǼʹȄ ϤǸ͛Ȅ ǞǸǔ PPE ϤǸȁȄǼ ǢȋǼȋǨǑ 

șȘǑ  Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ʙǢȄǼ ȅǧȅͥǱ ǢȋǼȋǨǑ 

șșǑ  ǩȋȓȋ̀Ǽ ǺȄʔȄ, ȭǢȄǰ ǞǸǔ ȅǷǬ-ǗǶ ȅǧȅͥǱ ǢȋǼȋǨǑ 

șȚǑ  ʙȄȀȅˈǢ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ϥȄԑȓȄǽ, ȭ͟ȅȀȅǷȋǢǾǵ ǞǸǔ ȭȀǬǗǶ ȅǵȋǳɝȅǾǢȄ ǶǻɝȄȋǽȄǧǵȄ ǞǸǔ ֓ǪȋǱ ǶȄǼȄǑ 

șțǑ  ȭȀǬǗȋǶǼ ǗȋǤ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ʹȅǱ, ǶȅǼǴȄǵ ǞǸǔ ֧Ǽ́Ȅ ȀȄǺ̇Ϭ ǶȅǼǳǾɝǵ ǢȋǼȋǨǑ 

șȜǑ  ȀʪǢ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȅǧȅͥǱ ǢǼȄ ȁȓ ǞǸǔ Ǡȋȓȅ̷ǔ ȭǺȅǾǵȋǢ ֧Ǽȅ́ǱǹȄȋǸ ǶȄǠȓȄǼ ȭȀȄȋȀɝ Ȁǔ֜  ɦǢȋǼȋǨǑ 

șȝǑ  Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ʙȋȓȄǩǵȆȓ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭȀǬ ǢȋǼȋǨǑ 

șȞǑ  ǘȋǽǢȋʏȄǮ ȀʪǢǹȄȋǸ Ǡȋȓȅ̷ǔ ȭȁȄ̷ȄȋǼ ǘǵ͗ǽ ǞǸǔ ǣсȋǩ ǸȀȄȋǵȄ ȁȋȓȋǨǑ 

șȟǑ  Ǡȋȓȅ̷ǔ ȭǺȅǾǵʨ ȀʪǢ ȭȀǬǗǶ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȄǼ ǩϢ ʏȄȓȄǽ ǼȄǵ ȅǳȋȓ ǶǼȆ́Ȅ ǢȋǼȋǨǑ 
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șȠǑ  Ǡȋȓȅ̷ǔ ǖǸ͛Ȅǵ(ǶȅǩǾǵ) ǞǸǔ Ȁ̩ ȅǢɝǱ Ǡȋȓȅ̷ǔ ȭ͟ȅȀȅǷȋǢǾǵ ȭǸȄȋǪȋǨǑ 

șȡǑ  Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭǻǺǵ ǸǱɝǺȄǵ, ȭǹȄȋ̵ǩ, ʏȄȋǹǽ ȅ͟Ǯ ǞǸǔ ȭǶȄǽȄȅǼʨ Ǡȋȓȅ̷ǔ ǖǸ͛Ȅǵ ǖԑǻȄȓȆ ȅǧȅͥǱ 

ǢȋǼȋǨǑ 

ȚȘǑ  ʙȅǱʨ ȅǵȅǳɝ͊ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϣȄǼȄȅǺǬȄǼ ȀǺεȓ ǢȋǼȋǨǑ 

ȚșǑ  ʏȄȓȄǽ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȓ ǻȄȋǱ ȅǵȅ́Ǳ ȁǠȓȄ ǻȄȓ ȭǻ ϣȄǼȄȅǺǬȄǼͼȅǽ ʙȅǱʨ ǶȅǩǾȋǵ ʈȁǰȋǻȄϛ Ǡȋȓ̷ ͼǰǺȄǵ ȮǱȅǼ 

ǢȋǼȋǨǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ț.ș 

 

ȅǾǣǵ Ƿǽ-ș: ȭǸȀ ǚǶǢǼǰ ǞǸǔ ǣǼǧȋǻȄϛ (Consumables) ȅǵǸɝȄǧǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 
 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ  

 

ȅǸǿȓǸϊ (Contents)   

ü Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭ͟ȅȀȅǷȋǢǾǵ (WPS ) ǞǸǔ ǺȄǵǳ˦ 

ü ȭǸȀ ǚǶǢǼǰ 

ü Ǡȋȓȅ̷ǔ ǣǼǧȋǻȄϛ ǚǶǢǼǰ 

ü Ǡȋȓȅ̷ǔ ǣǼǧȋǻȄϛ (Consumable) ǚǶǢǼǰ Δʨ 

 

(Ǣ) Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭ͟ȅȀȅǷȋǢǾǵ (WPS) ǞǸǔ ǺȄǵǳ˦Ǖ 

Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ (֚ǽ ǚǶǢǼǰ) ǞǸǔ ǢǵӮʅȋǺǸǽȀ (ϤǸȁȄǼȋǻȄϛ ǚǶǢǼǰ) ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ȀʪǢ 

ǺȄǵ ǞǸǔ ʅ͗Ȅ̃ȄǮɝ ǖԑȀǼǰ ǢǼȄ ǗǸϩǢǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀǷǽǹȄȋǸ Ȁ̩ ȄǳȋǵǼ ǩϢ ǚǶǢǼǰ ǞǸǔ ǢǵӮʅȋǺǸǽȋȀǼ 

(ϤǸȁȄǼȋǻȄϛ ǚǶȄǳȄǵ) ȭǢǸǽ Δʨ֙ʱ ǞǸǔ ǾȅʱǾȄǽȆ Ǡȋȓȅ̷ǔ ȅǵȅ́Ǳ ǢȋǼ ǵȄ, ǸǼǔ ǱȄȋǱ ϤǸϘǱ Ƕ˸ȅǱǠ ǺȄǵȀ̩̏ 

ȁȋǱ ȀȄȁȄϦ ǢȋǼǑ "ȋǸȀ ϥȄȋǬȅǼȓȄǽȀ" ǸȄ ֚ǽ ǚǶǢǼǰ ǞǸǔ "ǢǵӮʅȋǺǸǽȀ" ǸȄ ϤǸȁȄǼȋǻȄϛ ǚǶǢǼǰ Ȁ̩ ȅǢɝǱ ȀʪǢ 

˕Ȅǵ ǲȄǢȄ ʙȋǻȄǩǵȆȓ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ǢǺͫ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢǹȄȋǸ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄȋǼǑ  

 

ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ǞǸǔ ǢǵӮʅȋǺǸǽȀ 

ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ: 

ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ȁǽ ȭȀǘ ǚǶǢǼǰͼȅǽ ȭǻͼȅǽ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȋˏǑ Ǟʨ ʙǴȄǵǱ ȭǺǬȄǽ, ȭǻǺǵ ȅ͗ǽ, ǖʅȄ֟ȅǺȅǵȓȄǺ, 

ǢǶȄǼ, ǸȄ ȅǸȅǹ̏ ǴȄԅ ȁȋǱ ǶȄȋǼǑ ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ȅǵǸɝȄǧȋǵǼ ȀǺȓ Ǟǘ ȅǸǿȓͼȋǽȄ ȅǸȋǸǧǵȄ ǢǼȄ ʙȋȓȄǩǵ: 

¶ ǴȄԅǼ ʙǢȄǼ: Ǟʨ ȅ͗ǽ, ǖʅȄ֟ȅǺȅǵȓȄǺ, ǢǶȄǼ ǸȄ ǖϢȄϢ ȭǺǬȄǽ ȁȋǱ ǶȄȋǼǑ 

¶ ͼǰǺȄǵ: ǴȄԅǼ ͼǰǺȄǵ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȭǢȄȋǵȄ ǴǼȋǵǼ Δʨ ǵȄ ȁȓǑ 

¶ ȅǸȅǹ̏ ȮǸȅǾ͊ʅ: ǴȄԅǼ Ǿȅʱ, ǵǺǵȆȓǱȄ ǞǸǔ ȅ͛ȅǱ͛ȄǶǢǱȄ ȅǸȋǸǧǵȄ ǢǼȄ ʙȋȓȄǩǵ, ǢȄǼǰ Ǟǘ ȮǸȅǾ͊ʅͼȋǽȄ Ǡȋȓȋ̷Ǽ 

Ȅ͛ȅȓΖ ǞǸǔ Ǿȅɦ ȅǵǴɝȄǼǰ ǢǼȋǸǑ 

ǢǵӮʅȋǺǸǽȀ: 

ǢǵӮʅȋǺǸǽȀ ȁȋǽȄ ȭȀȀǸ ǚǶǢǼǰ, ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽȄǢȄǽȆǵ ǣǼǧ ȁȓ, ȭǻǺǵ Ǡȋȓȅ̷ǔ ȅǷǽȄǼ ȭǺǬȄǽ, ǘȋǽǢȋʏȄǮ, 

ȅǾȅ̷ǔ ϛȄȀ ǘǱʅȄȅǳǑ Ǟǘ ǚǶǢǼǰͼȅǽǼ ͼǰǤǱ ǺȄǵ Ǡȋȓȅ̷ǔȋȓǼ ȀǷǽǱȄ ǞǸǔ ǳȆǥɝ͛ȄȅȓΖ ȅǵȅ́Ǳ ǢǼȋǱ ȀȁȄȓǢǑ 

ǢǵӮʅȋǺǸǽȋȀǼ Ǻȋϡ ǚȋ̀ǣȋǻȄϛ ǚǶǢǼǰͼȋǽȄ ȁȋǽȄ:  

¶ Ǡȋȓȅ̷ǔ ȅǷǽȄǼ ȭǺǬȄǽ: Ǟʨ ֚ǽǱ ȭǸȀ ϥȄȋǬȅǼȓȄǽȋȀǼ ȀȄȋǲ ȅǺȋǾ Ǡȋȓ̷ ȅǷǚǾǵ ȮǱȅǼ ǢȋǼǑ Ǡȋȓȅ̷ǔ ȅǷǽȄǼ 

ȭǺǬȄǽ ͼǰǺȄǵ ȀʪǢ Ǿȅʱ ǞǸǔ ͛ȄȅȓΖ ȭǳȓǑ 

¶ ǘȋǽǢȋʏȄǮ: Ǡȋȓȅ̷ǔ ǗǢɝ ȮǱȅǼǼ ǩϢ ǘȋǽǢȋʏȄǮ ͼξΖԛǰɝǑ Ǟʨ ȅǸȅǹ̏ ǴǼȋǵǼ ȁȋǱ ǶȄȋǼ, ȭǻǺǵ ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ 

ǸȄ ȭǺȋ̵Ǹǽ ǘȋǽǢȋʏȄǮǑ  

¶ ȅǾȅ̷ǔ ϛȄȀ: ȅǾȅ̷ǔ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȀʪǢ ǶȅǼȋǸǾ ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ȭǻǺǵ ǗǤɝǵ, ȅȁȅǽȓȄǺ ǸȄ 

ǖʅȄȅʺʨȅǽǵ ϛȄȀ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 
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Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭ͟ȅȀȅǷȋǢǾǵ (WPS): 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭ͟ȅȀȅǷȋǢǾǵ (WPS) ȁǽ ǞǢʨ ǳȅǽǽ ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙȅʆȓȄ, ǚǶǢǼǰ ǞǸǔ Ƕ˸ȅǱǼ ȀʪǢ 

ȅǵȋǳɝǾǵȄ ʙǳȄǵ ǢȋǼǑ Ǟǘ ȭ͟ȅȀȅǷȋǢǾȋǵǼ Ǻȋϡ ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ǞǸǔ ǢǵӮʅȋǺǸǽȀ ǞǼ ȅǵǸɝȄǧȋǵǼ ȅǸȅǴ ǞǸǔ ʙȅʆȓȄ 

ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ WPS ǞǼ ȅǢӫ ֚ǽ ǖǔǾ ȁǽ: 

¶ ʙȅʆȓȄǼ ȅǵǸɝȄǧǵ: ȭǢȄǵ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ (MIG, TIG , ǗǢɝ Ǡȋȓȅ̷ǔ, ǸȄ ǖϢȄϢ) ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

¶ ǚǶǢǼǰ ȅǵǸɝȄǧǵ: ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ǞǸǔ ǢǵӮʅȋǺǸǽȀ ǞǼ Ǻȋϡ ȀʪǢ Ȁ̩ Ǣɝ ͛ȄǶǵǑ 

¶ ϣȄǼȄȅǺǬȄǼȀ: ȭǻǺǵ ǱȄǶǺȄʔȄ, ϛȄȀ ǧȄǶ, ǗǢɝ ȅ͟Ǯ ǞǸǔ ȭǹȄȋ̵ȋǩǼ ǺȄǵǑ 

¶ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ: Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧȄǽȄȋǵȄǼ ȀǺȓ ֧ǼȅʹǱ ǲȄǢȄǼ ǩϢ ʙȋȓȄǩǵȆȓ ֧ǼʹȄ ϤǸ͛ȄǼ ǚȋ̀ǣǑ 

WPS ǞǼ ǺȄϡȋǺ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ Ǡ ǚǶǢǼǰ Ȁ̩ ȅǢɝǱ ȅǵȋǳɝǾǵȄ ʙǳȄǵ ǢǼȄ ȁȓ, ǻȄ Ǡȋȓȅ̷ǔ ǢǺͫȋǢ Δʨ֙ʱ Ǡȋȓȅ̷ǔ Ȁ̩Ȅǳǵ 

ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 
 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭ͟ȅȀȅǷȋǢǾǵ (WPS) ǞǼ ȅǸǸǼǰ: 

ș. ǩȋȓ̀ Ǳϟ (Joint Information ): 

Ǡȋȓȅ̷ǔ ǩȋȓ̀ ȁǽ ԋǘʨ ȭǸȀ ϥȄȋǬȅǼȓȄǽ ǞǢȋʔ ֜ɦ  ǢǼȄǼ ͛ȄǵǑ Ǟʨ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ʙǲǺ ǞǸǔ ȀǸȋǧȋȓ ͼξΖԛǰɝ 

ǖǔǾǑ ǩȋȓ̀ ǱȋϟǼ Ǻȋϡ ȅǸȅǹ̏ ǴǼȋǵǼ ǩȋȓȋ̀Ǽ ȅǸǸǼǰ ǖ̇ ɝɦ֖ ǲȄȋǢ, ȭǻǺǵ: 

¶ ǩȋȓȋ̀Ǽ ʙǢȄǼ: Butt joint, Lap joint,  Corn er joint, Tee joint, Edge joint ǘǱʅȄȅǳǑ 

¶ ǩȋȓȋ̀Ǽ ǖǸ͛Ȅǵ: Ǡȋȓȅ̷ǔ ǩȋȓ̀ʨ ȭǢȄǲȄȓ ǖǸȅ͛Ǳ, ȭǻǺǵ ȭȀȄǩȄ ǸȄ ȭǢȄǰȄȓǑ 

¶ ǩȋȓȋ̀Ǽ ǺȄʔȄ: ǩȋȓȋ̀Ǽ ʙ͛, ǤǹȆǼǱȄ, ǞǸǔ Ȯǳǥɝʅ Ȁȁ ȅǸ͚ȄȅǼǱ ǶȅǼǺȄǶǑ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ςξ ǢǼȄǼ ǗȋǤ Ǟǘ ǩȋȓ̀ ǱϟͼȋǽȄ ǩȄǵȄ ǩξȅǼ, ǢȄǼǰ ǞͼȋǽȄǼ ǠǶǼ ȅǹȅ˭ ǢȋǼǘ Ǡȋȓȅ̷ǔ 

ϣȄǼȄȅǺǬȄǼȀ ǞǸǔ ǚǶǢǼǰ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ 

 

Ț. ȭǬǢȅǵǢʅȄǽ Ǳϟ (Technical Information):  

ȭǬǢȅǵǢʅȄǽ Ǳϟ ȭȀͼȅǽ ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢǹȄȋǸ Ȁ̩Ȅǳǵ ǢǼȋǱ ʙȋȓȄǩǵȆȓǑ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ ǴǼǰ, ǚǶǢǼǰ, 

ϣȄǼȄȅǺǬȄǼ ǞǸǔ ȅǸȅǹ̏ ǾǱɝȄǸǽȆ ȅǵȋȓ ǗȋǽȄǧǵȄ ǢȋǼǑ ȭǬǢȅǵǢʅȄǽ ǱȋϟǼ Ǻȋϡ ȀȄǴȄǼǰǱ Ǟǘ ȅǸǿȓͼȋǽȄ ǲȄȋǢ: 

¶ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ: ȭǻǺǵ ȅǺǤ Ǡȋȓȅ̷ǔ (MIG), ʨǤ Ǡȋȓȅ̷ǔ (TIG), ǗǢɝ Ǡȋȓȅ̷ǔ (SMAW ) ǘǱʅȄȅǳǑ 

¶ ǱȄǶǺȄʔȄ ǞǸǔ ǧȄǶ: Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȅǵǴɝȄȅǼǱ ǱȄǶǺȄʔȄ ǞǸǔ ǧȄǶ, ǻȄ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ȅǵǴɝȄǼȋǰ ȀȄȁȄϦ ǢȋǼǑ 

¶ ϛȄȀ ǧȄǶ ǞǸǔ ȅǾȅ̷ǔ ϛȄȋȀǼ ȅǵǸɝȄǧǵ: ȅǾȅ̷ǔ ϛȄȋȀǼ ǧȄǶ ǞǸǔ ǴǼǰ ǻȄ ȀʪǢ Ǡȋȓȅ̷ǔ ǶȅǼȋǸǾ ȅǵȅ́Ǳ ǢȋǼǑ 

Ǟǘ ȭǬǢȅǵǢʅȄǽ ǱϟͼȋǽȄ Ǡȋȓȅ̷ǔ ǢǺͫȋǳǼ ȀʪǢ Ƕ˸ȅǱ ǞǸǔ ֧Ǽ́ȄǼ ǩϢ ǖǶȅǼȁȄǻɝǑ 

 

ț. ǩȋȓ̀ ʙϊȅǱ (Joint Preparation ): 

ǩȋȓ̀ ʙϊȅǱ ȁǽ ԋʨ ȭǸȀ ϥȄȋǬȅǼȓȄǽȋǢ ǞǢȅʔǱ ǢǼȄǼ ԛǸɝǸǱͫ ʙȅʆȓȄǑ ǞǼ Ǻȋϡ ǖ̇ ɝɦ֖ ǲȄȋǢ: 

¶ ǩȋȓȋ̀Ǽ ȀȄǷȄǘ: ǩȋȓȋ̀Ǽ ͛Ȅǵʨ ǶȅǼ͈ȄǼ ǢǼȄ ǻȄȋǱ ȭǢȄȋǵȄ ǴǼȋǵǼ ǺȓǽȄ, ǺȅǼǧȄ ǸȄ ȭǱǽ ǵȄ ǲȄȋǢǑ 

¶ ǩȋȓȋ̀Ǽ ǗǢȄǼ ȭǳǠȓȄ: ǩȋȓ̀ʨ ȀʪǢ ǗǢȄȋǼ ǢȄǬȋǱ ȁȋǸ ǻȄȋǱ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙϊǱ ǲȄȋǢǑ 

¶ ʈȄǘȅ̃ǔ: ǩȋȓȋ̀Ǽ ʙȄ̇ͼȅǽ Ǻ֩ǰ ǢǼȋǱ ʈȄǘȅ̃ǔ ǢǼȄ ȁȓ ǻȄȋǱ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱȋǱ ȭǢȄȋǵȄ ǸȄǴȄ ǵȄ ǗȋȀǑ 

Ǟǘ ʙȅʆȓȄͼȅǽ ȀʪǢǹȄȋǸ Ȁ̩̏ ȁȋǽ, Ǡȋȓȅ̷ǔȋȓǼ ǷǽȄǷǽ ǹȄȋǽȄ ȁȋǸ ǞǸǔ Δʨ ǢǺ ȁȋǸǑ 

 

Ȝ. Ǡȋȓȅ̷ǔ ȅǸ͚ȄȅǼǱ (Welding Details ): 

Ǡȋȓȅ̷ǔȋȓǼ ȅǸ͚ȄȅǼǱ ȅǵȋǳɝǾǵȄ ȁǽ ȭȀǘ ȀǺ͚ Ƕǳȋ́Ƕ ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ Ȁ̩ Ȅǳǵ ǢǼȋǱ ǖԑȀǼǰ ǢǼȋǱ ȁȓǑ ǞǼ Ǻȋϡ 

ǖ̇ ɝɦ֖ ǲȄȋǢ: 
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¶ Ǡȋȓ̷ Ƕ˸ȅǱ ǞǸǔ ʙȅʆȓȄ: ȭǢȄǵ Ƕ˸ȅǱ ǖԑȀǼǰ ǢǼȄ ȁȋǸ, ȭǻǺǵ TIG ǸȄ MIG, ǞǸǔ ȅǢǹȄȋǸ ǱȄ Ȁ̩ȄȅǳǱ 

ȁȋǸǑ 

¶ ϣȄǼȄȅǺǬȄǼȀ: ȭǻǺǵ ȭǹȄȋ̵ǩ, ǗǢɝ ȅ͟Ǯ, ʙȄǘǺȄȅǼ ϛȄȋȀǼ ǧȄǶ, ǞǸǔ ǖϢȄϢ ʙȅʆȓȄ. 

¶ ȅǷǽȄǼ ȭǺǬȄǽ ǞǸǔ ϛȄȀ: ȀʪǢ ȅǷǽȄǼ ȭǺǬȄǽ ǞǸǔ ȅǾȅ̷ǔ ϛȄȋȀǼ ȅǵǸɝȄǧǵ, ǻȄ Ǡȋȓȅ̷ǔȋǢ ǾȅɦǾȄǽȆ ǞǸǔ 

Δʨ֙ʱ ǢǼȋǸǑ 

¶ Ǡȋȓȅ̷ǔ ȅȀȋǢȄȋǻȂ̑: Ǡȋȓȅ̷ǔȋȓǼ ǴȄǼȄǸȄȅȁǢǱȄ ǞǸǔ Ƕ˸ȅǱ ȅǢǹȄȋǸ ȁȋǱ ȁȋǸ, Ǟʨ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ȅǵȅ́Ǳ 

ǢǼȋǸǑ 

Ǟǘ Ǡȋȓȅ̷ǔ ȅǸ͚ȄȅǼǱ ȅǵȅ́Ǳ ǢǼȋǸ ȭǻ Ǡȋȓȅ̷ǔ ȀʪǢǹȄȋǸ ǞǸǔ ֧ǼȅʹǱǹȄȋǸ Ȁ̩ȄȅǳǱ ȁȋˏǑ 

 

ȝ. ϤȄǢ ǤȄǚȅǩǔ (Back Gouging ): 

ϤȄǢ ǤȄǚȅǩǔ ȁǽ ǞǢʨ ʙȅʆȓȄ ȭǻǣȄȋǵ Ǡȋȓȅ̷ǔȋȓǼ ȭǶǨȋǵǼ ǖǔǾʨ ȭǣсǧȄȋǵȄ ǸȄ ʈȄǘȅ̃ǔ ǢǼȄ ȁȓ ǻȄȋǱ Ǡȋȓȋ̷Ǽ Δʨ 

֙ʱ ȁȓ ǞǸǔ Ǿȅʱ ֕ȅ˸ ǶȄȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǱɯʹǰȄִ Ǡȋȓȅ̷ǔ ȀȄǷϨ ȅǵȅ́Ǳ ǢǼȋǱ ϤǸϘǱ ȁȓ ǞǸǔ ǞǼ ǺȄϡȋǺ 

ȅǵ̦ȅǽȅǣǱ ֧ȅǸǴȄ ǶȄǠȓȄ ǻȄȓ: 

¶ Ǡȋȓ̷ Ǿȅʱ ֕ȅ˸: ϤȄǢ ǤȄǚȅǩǔȋȓǼ ǺȄϡȋǺ Ǡȋȓȋ̷Ǽ ȅǶǨȋǵǼ ǖǔȋǾ Δʨ ȅǵ֚ɝǽ ǢǼȄ ȁȓ ǞǸǔ Ǿȅɦ ֕ ȅ˸ ȁȓǑ 

¶ ȭǶȄȋǼȄȅȀʨ ǞǸǔ ǘǵǢǺȅ̘Ǭ ȅǷǚǾǵ ȅǵ֚ɝǽ ǢǼȄ: Ǡȋȓȅ̷ǔȋȓǼ ȭǶǨȋǵǼ ǖǔȋǾ ȭǢȄȋǵȄ Δʨ ǲȄǢȋǽ ǱȄ ϤȄǢ 

ǤȄǚȅǩǔȋȓǼ ǺȄϡȋǺ ԌǼ ǢǼȄ ǻȄȓǑ 

¶ Ǡȋȓȅ̷ǔ Ԝȋ͌Ǽ ǶȅǼ͔ȄǼǱȄ: Ǡȋȓȋ̷Ǽ ȅǶǨȋǵǼ ǖǔǾʨ ǶȅǼ͔ȄǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄ ǶǼǸǱͫ ʙȅʆȓȄ Ȁȁǩ 

ǢȋǼǑ 

ϤȄǢ ǤȄǚȅǩǔ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄǵ ǞǸǔ ͛ȄȅȓΖ ǸȄȑȄȋǵȄǼ ǩϢ ͼξΖԛǰɝ ǞǢʨ Ƕǳȋ́ǶǑ 

 

ʅ͗Ȅ̃ȄǮɝ ǞǸǔ ǺȄǵ (Relevant Standards): 

Ǡȋȓȅ̷ǔȋȓǼ ʙȅʆȓȄȓ ϤǸϘǱ ǚǶǢǼǰ ǞǸǔ ǢǵӮʅȋǺǸǽȋȀǼ ǩϢ ȭǸǾ ȅǢӫ Ǘ̇ǩɝȄȅǱǢ ǞǸǔ ͛ȄǵȆȓ ǺȄǵ ǞǸǔ ͗ʅȄ̃ȄǮɝ 

ǼȋȓȋǨǑ Ǟǘ ͗ʅȄ̃ȄǮɝͼȋǽȄ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ǚǶǢǼǰͼȋǽȄ ȅǵǼȄǶǳ, ǢȄǻɝǢǼ ǞǸǔ ǳȆǥɝ͛ȄȓȆ ȁȋǸǑ ȅǢӫ ͼξΖԛǰɝ ͗ʅȄ̃ȄȋǮɝǼ Ǻȋϡ 

ǼȋȓȋǨ: 

șǑ AWS (American Welding Society):  AWS Ǟȅ-̀ȋǬǵǾǵ Ǡȋȓȅ̷ǔ ͗ʅȄ̃ȄǮɝ ǞǸǔ Ǡȋȓȅ̷ǔ ȅǷǽȄǼ ȭǺǬȄǽ 

ʅ͗Ȅ̃ȄǮɝ Ȁ֚ȁ ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ǞǸǔ ǢǵӮʅȋǺǸǽȀ ǞǼ ǩϢ ǖǱʅ̇ ͼξΖԛǰɝǑ ȭǻǺǵ AWS A5.1, ǻȄ ȅ͗ȋǽǼ Ǡȋȓȅ̷ǔ 

ȅǷǽȄǼ ǘȋǽǢȋʏȄȋǮǼ ǩϢ ͗ʅȄ̃ȄǮɝ ȅǵǴɝȄǼǰ ǢȋǼǑ 

ȚǑ ISO (International Organization for Standardization):  

Á ISO 9001:2008 ǺȄǵ ȅȀȋ͗Ǻ, ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ Ǡ ϤǸϘǱ ǚǶǢǼǰͼȋǽȄȋǢ ǺȄǵȀ̮ǱǹȄȋǸ ȅǵȓ̆ǰ 

ǢǼȄǼ ǩϢ ǖԑȀǼǰ ǢǼȄ ȁȓǑ 

Á ISO 3834 , ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄǵ ϤǸ͛ȄǶǵȄ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȅǵǴɝȄȅǼǱǑ 

țǑ EN (European Norm):  

Á EN 10025: ȅ͗ȋǽǼ ǺȄǵ ǞǸǔ ȭʈȋǮǼ ͗ʅȄ̃ȄǮɝǑ 

Á EN ISO 15614: Ǡȋȓȅ̷ǔ ʙȅʆȓȄͼȋǽȄǼ ǩϢ ʙǺȄǰȆǢǼȋǰǼ ǺȄǵ ȅǵǴɝȄǼǰ ǢȋǼ, ǻȄ ǢǵӮʅȋǺǸǽȋȀǼ 

ȅǵǸɝȄǧȋǵǼ ǩϢ ǖǱʅ̇ ͼξΖԛǰɝǑ 

ȜǑ ASME (American Society of Mechanical Engineers):  ASME Boiler and Pressure 

Vessel Code, ǻȄ ǚ̩ ǧȄȋǶǼ ǩϢ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǞǸǔ ϤǸϘǱ ǚǶǢǼȋǰǼ ͗ʅȄ̃ȄǮɝ ȅǵǴɝȄǼǰ ǢȋǼǑ 
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(ǣ) ȭǸȀ ǚǶǢǼǰǕ  

Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȀǷǽǱȄ ǞǸǔ ͛ȄȅȓΖ ֚ǽǱ ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ (Base Materials ) ǞǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼǑ ȭǸȀ 

ϥȄȋǬȅǼȓȄǽȀ ȁǽ ȭȀǘ ǚǶǢǼǰ ǻȄ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ֚ǽ ȅǹȅ˭ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼǑ ȀʪǢ ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ȅǵǸɝȄǧǵ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǾȅɦǾȄǽȆ, ͛ȄȓȆ ǞǸǔ Δʨ֙  ɦǷǽȄǷǽ ǖǩɝǵ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ  

 

ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ȅǧȅͥǱǢǼǰ (Base Materials Identified): 

ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ (Base Materials):  

ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ȁǽ ȭȀǘ ǚǶǢǼǰ ȭǻͼȅǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ֚ǽ ȅǹȅ˭ ȮǱȅǼ ǢȋǼǑ Ǟͼȅǽ ȅ͗ǽ, ǖʅȄ֟ȅǺȅǵȓȄǺ, ǢǶȄǼ, 

ǬȄǘǬȄȅǵȓȄǺ ǸȄ ǖϢȄϢ ǴȄԅ ȁȋǱ ǶȄȋǼǑ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ȀʪǢ ȭǸȀ ϥȄȋǬȅǼȓȄǽ ȅǧȅͥǱ ǢǼȄ ǩξȅǼ, ǢȄǼǰ ǞǼ ȮǸȅǾ͊ʅ 

ǞǸǔ ͼǰǺȄǵ Ǡȋȓȋ̷Ǽ ͛ȄȅȓΖ ǞǸǔ Ǿȅɦ ȅǵǴɝȄǼȋǰ ȀǼȄȀȅǼ ʙǹȄǸ ȭǷȋǽǑ 

 

ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ȅǧȅͥǱǢǼȋǰǼ ʙȋȓȄǩǵȆȓǱȄ: 

ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ȀʪǢǹȄȋǸ ȅǧȅͥǱ ǵȄ ǢǼȋǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǖȋǵǢ ȀǺϬȄ ȭǳǣȄ ȅǳȋǱ ǶȄȋǼ, ȭǻǺǵ: 

¶ Ǡȋȓȋ̷Ǽ ԋǸɝǽǱȄ: ȀʪǢ ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ǵȄ ǲȄǢȋǽ Ǡȋȓȅ̷ǔ ԋǸɝǽ ȁȋǱ ǶȄȋǼ, ǻȄǼ Ƿȋǽ Δʨ ȭǳǣȄ ȭǳȓǑ 

¶ ǖȀȄǺ̇Ϭԛǰɝ ǷǽȄǷǽ: ȭǸȀ ϥȄȋǬȅǼȓȄǽȋȀǼ ʙǢȄǼ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ ǞǸǔ ϣȄǼȄȅǺǬȄǼȀ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ 

ȀʪǢ ȅǧȅͥǱǢǼȋǰǼ ǺȄϡȋǺ Ǟǘ ȅǸǿȓͼȋǽȄ ȀʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȄ Ȁ̭ǸǑ 

¶ ǞȅʈȋǤǬȀ ǞǸǔ ͖ ȄǢǧȄǼȄǽ ǘȋǷʮȀ: ֖ǽ ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ȅǵǸɝȄǧȋǵǼ ǢȄǼȋǰ Ǡȋȓȋ̷Ǽ Ǿȅɦ ǞǸǔ ͛ȄȅȓȋΖ ǢǺȅǱ 

ȁȋǱ ǶȄȋǼ, ǻȄ ǹȅǸϫȋǱ ǢȄǭȄȋǺȄǤǱ ȀǺϬȄǼ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼǑ 

 

ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ȅǧȅͥǱǢǼȋǰǼ ʙȅʆȓȄ: 

 

șǑ ǚǶǢǼȋǰǼ ʙǢȄǼ ȅǧȅͥǱ ǢǼȄ: 

ʙǲȋǺ, ȭǻ ǴȄԅ ǸȄ ǚǶǢǼȋǰǼ ǠǶǼ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȋǸ, ǱȄǼ ʙǢȄǼ ȅǧȅͥǱ ǢǼȋǱ ȁȋǸǑ Ǟǘ ʙǢȄȋǼ ȀȄǴȄǼǰǱ ȅǱǵʨ ʙǴȄǵ 

ǢʅȄǬȄǤȅǼ ǲȄȋǢ: 

Á ȭǷǼȄȀ ϥȄȋǬȅǼȓȄǽȀ (Ferrous Materials):  Ǟǘ ǚǶǢǼǰͼȅǽ ȭǽȄȁȄ ǞǸǔ ǞǼ ǖʅȄǽȄȓ (alloy) ȅȁȋȀȋǸ ǲȄȋǢ, 

ȭǻǺǵ ȅ͗ǽ, ǢȄǸɝǵ ȅ͗ǽ ǘǱʅȄȅǳǑ 

Á ǖȋǽȐȁǩ ϥȄȋǬȅǼȓȄǽȀ (Non -ferrous Materials ): Ǟǘ ǚǶǢǼǰͼȅǽȋǱ ȭǽȄȁȄ ǲȄȋǢ ǵȄ, ȭǻǺǵ ǖʅȄ֟ȅǺȅǵȓȄǺ, 

ǢǶȄǼ, ǬȄǘǬȄȅǵȓȄǺ ǘǱʅȄȅǳǑ 

Á ̘Ȅȅ͗Ǣ ǸȄ Ǣȋ̩ȄȅǩǬ ϥȄȋǬȅǼȓȄǽȀ: ǢǣǵǠ ǢǣǵǠ ̘Ȅȅ͗Ǣ ǸȄ Ǣȋ̩ȄȅǩǬ ǚǶǢǼǰǠ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸȁȄǼ 

ǢǼȄ ȁȓ, ȭǻǺǵ ǶȅǽǺȄǼ ǸȄ ǷȄǘǸȄǼ ˁȄȀǑ 

 

ȚǑ ǴȄԅǼ ͼǰǺȄǵ ȅǧȅͥǱ ǢǼȄ: 

ȭǸȀ ϥȄȋǬȅǼȓȄǽȋȀǼ ͼǰǺȄǵ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ, ȭǻǺǵ ǱȄǼ ǱȄǶǺȄʔȄ Ȁȁʅ ǢǼȄǼ ʹǺǱȄ, Ǿȅʱ, ǵǺǵȆȓǱȄ ǘǱʅȄȅǳǑ ǞǼ 

ǺȄϡȋǺ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ ȀʪǢ ϛȄȀ ǧȄǶ, ǱȄǶǺȄʔȄ, ǞǸǔ ʙȅʆȓȄ ȅǵǸɝȄǧǵ ǢǼȄ Ȁ̭Ǹ ȁȓǑ 

 

țǑ ʅ͗Ȅ̃ȄǮɝ ǞǸǔ ȭʈǮ ȅǧȅͥǱ ǢǼȄ: 

ȭǸȀ ϥȄȋǬȅǼȓȄǽȋȀǼ ǺȄǵ Ǡ ȭʈǮ ȅǧȅͥǱ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ Ǟǘ ǺȄǵ ǞǸǔ ȭʈǮ Ǡȋȓȅ̷ǔȋȓǼ Ǿȅɦ ǞǸǔ ͼǰǺȄǵ 

ȅǵǴɝȄǼȋǰ ȀȁȄȓǢ ȁȓǑ ǚǳȄȁǼǰϖοǶ, ȅ͗ȋǽǼ ȭʈǮ țȚȝ ǸȄ țȘȜ ǞǼ Ǻȋϡ ǶȄǲɝǢʅ ǲȄȋǢ ǞǸǔ ǱȄȋǳǼ ǩϢ ǗǽȄǳȄ ǗǽȄǳȄ 

Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ ǳǼǢȄǼ ȁȓǑ 
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ȜǑ ǱȄǶǺȄʔȄ Ȁȁʅ ʹǺǱȄ ȅǧȅͥǱ ǢǼȄ: 

ʙȅǱʨ ȭǸȀ ϥȄȋǬȅǼȓȄȋǽǼ ǩϢ ǱȄǶǺȄʔȄǼ ȀȁʅʹǺǱȄ ȅǹ̏Ǒ ǱȄǘ Ǡȋȓȅ̷ǔȋȓǼ ǱȄǶǺȄʔȄ Ǣȋ˿Ȅǽ ǢǼȄǼ ǩϢ, ǚǶǢǼǰʨǼ 

ǱȄǶǺȄʔȄ Ȁȁʅ ǢǼȄǼ ʹǺǱȄ ǩȄǵȄ ǩξȅǼǑ 

 

ȝǑ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱǼ ȅǵǸɝȄǧǵ: 

ȭǸȀ ϥȄȋǬȅǼȓȄȋǽǼ ʙǢȄǼ ǞǸǔ ͼǰǺȄǵ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ (MIG, TIG, Stick , ǸȄ ǖϢ ȭǢȄȋǵȄ Ƕ˸ȅǱ) ȅǵǸɝȄǧǵ 

ǢǼȄ ȁȓǑ Ǟʨ ǱȄǶǺȄʔȄ, ǧȄǶ, ǞǸǔ ϛȄȀ ȅǵǸɝȄǧǵȋǢ ʙǹȄȅǸǱ ǢȋǼǑ 

 

ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ (Base Materials): ȅ͗ǽ (Steel) ƙ șȅǩ, Țȅǩ, ǞǸǔ țȅǩ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ 

ȅ͗ǽ ȁǽ ǞǢ ǴǼȋǰǼ ǴȄԅ ǻȄ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱȋǱ ϤǸϘǱ ȁȓ, ȅǸȋǾǿ ǢȋǼ șȅǩ (̛ʅȄǬ ǶȅǩǾǵ), Țȅǩ (ȁȅǼǩ̀Ȅǽ ǶȅǩǾǵ), 

ǞǸǔ țȅǩ (ǹȄʨɝǢʅȄǽ ǶȅǩǾǵ) Ǡȋȓȅ̷ǔȋȓǼ ǩϢǑ ȅ͗ȋǽǼ ȅǸȅǹ̏ ʙǢȄǼ ǼȋȓȋǨ, ǞǸǔ ʙȅǱʨ ʙǢȄȋǼǼ ǩϢ ǗǽȄǳȄ ǗǽȄǳȄ 

Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ, ϣȄǼȄȅǺǬȄǼ ǞǸǔ ֧ǼʹȄ ϤǸ͛Ȅ ǳǼǢȄǼ ȁȓǑ ȅ͗ȋǽǼ ȅǱǵʨ ʙǴȄǵ ǴǼǵ ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ȁȓ: 

 

ǺȄǘ̷ ȅ͗ǽ (Mild Steel): 

ǺȄǘ̷ ȅ͗ǽ ȁǽ ǞǢʨ ǢǺ ǢȄǸɝǵ ȅ͗ǽ, ǻȄǼ Ǻȋϡ Ș.șȝ%-Ș.Țȝ% ǢȄǸɝǵ ǲȄȋǢǑ Ǟʨ ȀȄǴȄǼǰǱ Ǡȋȓȅ̷ǔ ǞǸǔ ǢȄʨǔȋȓǼ 

ǩϢ ϤǸϘǱ ȁȓ ǞǸǔ ȅǵ̦ǺȄȋǵǼ ǸȄ ȀȄǴȄǼǰ ǢȄǭȄȋǺȄǤǱ ǢȄȋǩǼ ǩϢ ȀǸȋǧȋȓ ǚǶ֜ʱǑ ǺȄǘ̷ ȅ͗ȋǽǼ ȅǢӫ ȮǸȅǾ͊ʅ: 

¶ ǢȄǸɝǵ ǢǵȋǬ̀: ǺȄǘ̷ ȅ͗ȋǽ ǢǺ ǢȄǸɝǵ ǲȄǢȄȓ Ǟʨ ǵǺǵȆȓ ǞǸǔ Ȁȁȋǩ ǷȅǺɝǔ ǸȄ ȭǾȅǶǔ ǢǼȄ ǻȄȓǑ 

¶ Ǡȋȓ̷ȋǻȄϛǱȄ: ǺȄǘ̷ ȅ͗ǽ ǖǱʅ̇ Ǡȋȓȋ̷Ǹǽ ǞǸǔ ȅǸȅǹ̏ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱȋǱ ϤǸȁȄǼ ǢǼȄ ǻȄȓ (ȋǻǺǵ: SMAW, 

MIG, TIG ) 

¶ ϤǸȁȄǼ: ǺȄǘ̷ ȅ͗ǽ ȀȄǴȄǼǰǱ ȅǵǺɝȄǰ, ǤȄȅȑ ȅǵǺɝȄǰ, ǞǸǔ ǶȄǘǶǽȄǘȋǵǼ ǢȄǭȄȋǺȄǤǱ ǢȄȋǩ ϤǸϘǱ ȁȓǑ 

¶ ʅ͗Ȅ̃ȄǮɝ: ASME A3 6 ǞǸǔ EN 10025Ǒ 

 

Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ: 

ǺȄǘ̷ ȅ͗ȋǽǼ ǩϢ ȀȄǴȄǼǰǱ ǗǢɝ Ǡȋȓȅ̷ǔ (SMAW), ȅǺǤ Ǡȋȓȅ̷ǔ (MIG), ǞǸǔ ʨǤ Ǡȋȓȅ̷ǔ (TIG) ϤǸϘǱ ȁȓǑ 

Ǟǘ ȅ͗ǽʨ ǹȄȋǽȄǹȄȋǸ Ǡȋȓ̷ ǢǼȄ ǻȄȓ, ȅǢβ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ȀʪǢ ǱȄǶǺȄʔȄ ǞǸǔ ϛȄȀ ǧȄǶ ȅǵȅ́Ǳ ǢǼȄ ǩξȅǼǑ 

 

ǢȄǸɝǵ ȅ͗ǽ (Carbon Steel): 

ǢȄǸɝǵ ȅ͗ǽ ȁǽ ȭȀǘ ȅ͗ǽ ǻȄ ֚ǽǱ ȭǽȄȁȄ ǞǸǔ ǢȄǸɝǵ ȅǳȋȓ ȮǱȅǼ ȁȓ, ǞǸǔ ǞǼ Ǻȋϡ Ș.Țȝ%-Ț.Ș% ǢȄǸɝǵ ǲȄȋǢǑ ǞǼ Ǻȋϡ 

ȅǸȅǹ̏ ȭʈǮ ǞǸǔ ʙǢȄǼ ǼȋȓȋǨ, ǻȄǼ ȅǹȅ˭ȋǱ Ǿȅɦ ǞǸǔ ȭǬǢȀǘΖ ȅǹ̏ ȁȓǑ ǢȄǸɝǵ ȅ͗ȋǽǼ ȅǢӫ ȮǸȅǾ͊ʅ: 

¶ ǢȄǸɝǵ ǢǵȋǬ̀: ǢȄǸɝǵ ȅ͗ȋǽǼ Ǻȋϡ ǚ̩ ǶȅǼǺȄȋǰ ǢȄǸɝǵ ǲȄǢȄǼ ǢȄǼȋǰ Ǟʨ ǾȅɦǾȄǽȆ, ȅǢβ ǢǺ ǵǺǵȆȓǑ 

¶ Ǡȋȓ̷ȋǻȄϛǱȄ: ǚ̩ ǢȄǸɝǵ ȅ͗ǽ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ԅǽǵȄ֚ǽǢǹȄȋǸ Ǣʪǵ ȁȋǱ ǶȄȋǼ, ǢȄǼǰ Ǟʨ ǱȄǶǺȄʔȄȓ Δʨ 

֩ȅ͊ ǢǼȋǱ ǶȄȋǼ, ȭǻǺǵ ʆʅȄȅǢǔ ǸȄ ȭǶȄȋǼȄȅȀʨǑ 

¶ ϤǸȁȄǼ: ȀȄǴȄǼǰǱ ȅǾ̼ ȭʹȋʔ, Ǣǵ͖ȄǢǾǵ, ǶȄǘǶǽȄǘǵ, ȭǺȅǾǵȄȅǼ ǞǸǔ ǾȅʱǾȄǽȆ ǢȄǭȄȋǺȄ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ 

ȁȓǑ 

¶ ʅ͗Ȅ̃ȄǮɝ: ASME SA516, ASTM A105Ǒ 

 

Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ: 

ǢȄǸɝǵ ȅ͗ȋǽǼ ǩϢ ȀȄǴȄǼǰǹȄȋǸ SMAW, MIG , ǞǸǔ TIG Ǡȋȓȅ̷ǔ Ƕ˸ȅǱȋǱ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ǱȋǸ, ǚ̩ ǢȄǸɝǵ ȅ͗ǽ 

Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȀʪǢ ϣȄǼȄȅǺǬȄǼ ǞǸǔ ϛȄȀ ǧȄǶ ǖԑȀǼǰ ǢǼȄ ǖǱʅ̇ ǩξȅǼǑ 
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ǖʅȄǽȓ ȅ͗ǽ (Alloy Steels): 

ǖʅȄǽȓ ȅ͗ǽ ȁǽ ȭȀǘ ȅ͗ǽ ǻȄ ȭǽȄȁȄ ǞǸǔ ǢȄǸɝǵ ǨȄȑȄǠ ǖϢȄϢ ǚǶǢǼǰ ȭǻǺǵ ǺȅǽǸȋǮǵȄǺ, ȭʆȄȅǺȓȄǺ, ȅǵȋǢǽ, ǞǸǔ 

ǹʅȄǵȄȅǮȓȄǺ ȅǳȋȓ ȮǱȅǼ ȁȓǑ Ǟǘ ǴǼȋǵǼ ȅ͗ǽ ǾȅʱǾȄǽȆ ǞǸǔ ʹȓ ʙȅǱȋǼȄǴȆ, ǱȄǘ Ǟʨ ǚ̏Ǳ ʙȋǢȐǾǽ ǞǸǔ ȅǾ̼ ȭʹȋʔ 

ϤǸϘǱ ȁȓǑ ǖʅȄǽȓ ȅ͗ȋǽǼ ȅǢӫ ȮǸȅǾ͊ʅ: 

¶ ǚ̏Ǳ ȮǸȅǾ͊ʅ: ǖʅȄǽȓ ȅ͗ȋǽ ǚˌ ǱȄǶǺȄʔȄ, ǧȄǶ, ǞǸǔ ʹȋȓǼ ʙȅǱȋǼȄǴ ʹǺǱȄ ǲȄȋǢ, ǢȄǼǰ ǞȋǱ ǖϢȄϢ ǚǶȄǳȄǵ 

ȅǺȅʠǱ ǲȄȋǢ ǻȄ ȅ͗ȋǽǼ ͼǰǺȄǵ ֕ȅ˸ ǢȋǼǑ 

¶ Ǡȋȓ̷ȋǻȄϛǱȄ: ǖʅȄǽȓ ȅ͗ǽ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȅǢӫǬȄ Ǣʪǵ ȁȋǱ ǶȄȋǼ, ǢȄǼǰ ǞȋǱ ȅǺȅʠǱ ǚǶǢǼǰͼȋǽȄ ǞǼ 

ǵǺǵȆȓǱȄȋǢ ʙǹȄȅǸǱ ǢǼȋǱ ǶȄȋǼǑ ǱȄǘ ȀʪǢ ǱȄǶǺȄʔȄ ǞǸǔ ʙȅʆȓȄ ǖԑȀǼǰ ǢǼȄ ǩξȅǼǑ 

¶ ϤǸȁȄǼ: ǖʅȄǽȓ ȅ͗ǽ ǚˌ ǾȅʱǼ ǢȄǭȄȋǺȄ, ǶȄǼǷǼϥȄ̑ ȅǹȅ˭Ǣ ǻ̆ǶȄȅǱ, ϛȄȀ ǬȄǼǸȄǘǵ ǞǸǔ ǖϢȄϢ ǚˌ ǱȄǶǺȄʔȄ 

ȀȁʅǢȄǼȆ ǻ̆ȄǔȋǾ ϤǸϘǱ ȁȓǑ 

¶ ʅ͗Ȅ̃ȄǮɝ: ASME SA387, ASTM A335Ǒ 

 

Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ: 

ǖʅȄǽȓ ȅ͗ǽ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ TIG ǞǸǔ MIG Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ ȭǸȅǾǼǹȄǤ ϤǸϘǱ ȁȓǑ ǱȋǸ, Ǟǘ ȅ͗ȋǽǼ ǩϢ ȀʪǢ 

ϛȄȀ ȅǾȅ̷ǔ ǞǸǔ ȅʙǶȄȋǼǾǵ ǖǱʅ̇ ͼξΖԛǰɝǑ 

 

(Ǥ) Ǡȋȓȅ̷ǔ ǣǼǧȋǻȄϛ ǚǶǢǼǰǕ  
 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ (Base Materials) ǞǸǔ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ȀʪǢ ǢǵӮʅȋǺǸǽȀ 

(Consumables) ȅǵǸɝȄǧǵ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ǢǵӮʅȋǺǸǽȀ ȁǽ ȭȀǘ ǚǶǢǼǰ ȭǻͼȅǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǣǼǧ ȁȓ, ȭǻǺǵ 

ȅǷǽȄǼ ȭǺǬȄǽ, ǘȋǽǢȋʏȄǮ, ȅǾȅ̷ǔ ϛȄȀ ǘǱʅȄȅǳǑ ȀʪǢ ǢǵӮʅȋǺǸǽȀ ȅǵǸɝȄǧǵ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄǵ ǞǸǔ ͛ȄȅȓΖ ȅǵȅ́Ǳ 

ǢǼȄǼ ǩϢ ǖǶȅǼȁȄǻɝǑ  

 

ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ǞǸǔ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ǢǵӮʅȋǺǸǽȀ ȅǵǸɝȄǧǵ  

ǢǵӮʅȋǺǸǽȀ (Consumables):  

ǢǵӮʅȋǺǸǽȀ ȁǽ ȭȀǘ ǚǶǢǼǰ ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǣǼǧ ȁȋȓ ǻȄȓ ǞǸǔ Ǡȋȓȋ̷Ǽ ͛ȄȅȓΖ, Ǿȅɦ ǞǸǔ ͼǰǺȄǵ ȅǵǴɝȄǼȋǰ 

ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ ǞǼ Ǻȋϡ Ǡȋȓȅ̷ǔ ȅǷǽȄǼ ȭǺǬȄǽ, ǘȋǽǢȋʏȄǮ, ȅǾȅ̷ǔ ϛȄȀ ǞǸǔ ǖϢȄϢ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ 

ǖ̇ ɝɦ֖ ǲȄȋǢǑ ȀʪǢ ǢǵӮʅȋǺǸǽȀ ȅǵǸɝȄǧǵ Ǡȋȓȅ̷ǔȋȓǼ ȀǷǽǱȄ ȅǵȅ́Ǳ ǢȋǼǑ 

ǢǵӮʅȋǺǸǽȀ ȅǵǸɝȄǧǵ ǢȆǹȄȋǸ ǢǼȄ ȁȓ: 

ș. ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ (Base Materials): ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ǖԑǻȄȓȆ ǢǵӮʅȋǺǸǽȀ ȅǵǸɝȄǧǵ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ 

ʙȅǱʨ ȭǸȀ ϥȄȋǬȅǼȓȄȋǽǼ ǩϢ ȀʪǢ ȅǷǽȄǼ ȭǺǬȄǽ ǞǸǔ ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ ǞǼ ǩϢ ȅǢӫ ֚ǽ ȅǸǿȓ ȅǸȋǸǧǵȄ 

ǢǼȋǱ ȁȓ: 

ü ȅǷǽȄǼ ȭǺǬȄǽ (Filler Metal ): Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȅǷǽȄǼ ȭǺǬȄǽ ȁȋǽȄ ȭȀǘ ǚǶǢǼǰ ǻȄ Ǡȋȓȋ̷Ǽ ǖǔǾ ȅȁȋȀȋǸ 

ϤǸϘǱ ȁȓ ǞǸǔ ֚ǽ ȭǸȀ ϥȄȋǬȅǼȓȄȋǽǼ ȀȄȋǲ ȅǺȋǾ ǾȅʱǾȄǽȆ Ǡȋȓ̷ ȮǱȅǼ ǢȋǼǑ ȭǸȀ ϥȄȋǬȅǼȓȄȋǽǼ ʙǢȄǼ 

ǖԑǻȄȓȆ ȀʪǢ ȅǷǽȄǼ ȭǺǬȄǽ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ 

Á ǺȄǘ̷ ȅ͗ȋǽǼ ǩϢ: ǺȄǘ̷ ȅ͗ȋǽǼ ǩϢ ȀȄǴȄǼǰǱ ǘȋǽǢȋʏȄǮ ǸȄ ȅǷǽȄǼ ȭǺǬȄǽ ȅȁȋȀȋǸ AWS A5.1 

ȭǼʨǔȋȓǼ ȅ͗ǽ ǘȋǽǢȋʏȄǮ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

Á ǢȄǸɝǵ ȅ͗ȋǽǼ ǩϢ: ǚˌ ǾȅʱǼ ǩϢ ǚˌ ǢȄǸɝǵ ȅ͗ȋǽǼ ȅǷǽȄǼ ȭǺǬȄǽ ϤǸȁȄǼ ǢǼȄ ȁȓ, ȭǻǺǵ AWS A5.5 

ȭǼʨǔǑ 
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Á ǖʅȄǽȓ ȅ͗ȋǽǼ ǩϢ: ǖʅȄǽȓ ȅ͗ȋǽǼ ǩϢ ȅǸȋǾǿ ȅǷǽȄǼ ȭǺǬȄǽ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ, ȭǻǺǵ ȭʆȄȅǺȓȄǺ ǸȄ ȅǵȋǢǽ 

ȅǺȅʠǱ ȅǷǽȄǼ ȭǺǬȄǽǑ 

ü ȅǾȅ̷ǔ ϛȄȀ (Shielding Gas):  

ȅǾȅ̷ǔ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽȄǢȄǽȆǵ Ǡȋȓȋ̷Ǽ ǶȅǼȋǸǾ ֧ǼȅʹǱ ǼȄȋǣ ǞǸǔ ϛȄȋȀǼ ǺȄϡȋǺ ȭǸȀ ϥȄȋǬȅǼȓȄǽ Ǡ 

ȅǷǽȄǼ ȭǺǬȄȋǽǼ Ǻȋϡ ȀʪǢ ǶȅǼȋǸǾ ֩ȅ͊ ȁȓǑ ȅǾȅ̷ǔ ϛȄȋȀǼ ʙǢȄǼ ȅǵǸɝȄǧȋǵǼ ȀǺȓ ȭǸȀ ϥȄȋǬȅǼȓȄȋǽǼ ǴǼǰ ǞǸǔ 

Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ ǖǸϩǘ ȅǸȋǸǧǵȄȓ ȭǵǠȓȄ ȁȓǑ 

Á ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ ǩϢ: ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ Ǡȋȓȅ̷ǔȋȓ ȀȄǴȄǼǰǱ ǗǤɝǵ ϛȄȀ ϤǸϘǱ ȁȓǑ 

Á ǢȄǸɝǵ ȅ͗ȋǽǼ ǩϢ: ȀȄǴȄǼǰǹȄȋǸ CO2 ǸȄ ǗǤɝǵ CO2 ȅǺʠǰ ϛȄȀ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

Ț. Ǡȋȓȅ̷ǔ ǶȅǩǾǵ (Welding Position): Ǡȋȓȅ̷ǔ ǶȅǩǾǵǠ ǢǵӮʅȋǺǸǽȀ ȅǵǸɝȄǧǵ ʙȅʆȓȄȓ ǞǢʨ ͼξΖԛǰɝ ֗ȅǺǢȄ 

ǶȄǽǵ ǢȋǼǑ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑǻȄȓȆ ȅǸȅǹ̏ ǴǼȋǵǼ ȅǷǽȄǼ ȭǺǬȄǽ ǞǸǔ ǘȋǽǢȋʏȄȋǮǼ ʙȋȓȄǩǵ ȁȓ, ȭǻǺǵ: 

șȅǩ ǶȅǩǾǵ (Flat Position ): 

̛ʅȄǬ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ȅǷǽȄǼ ȭǺǬȄǽ ǞǸǔ ǘȋǽǢȋʏȄǮ Ȁȁȋǩ ȅǵȓ̆ǰ ǢǼȄ ǻȄȓǑ Ǟ ǩϢ ȀȄǴȄǼǰǱ ǸǮȂ 

ǗǢȄȋǼǼ ȅǷǽȄǼ ȭǺǬȄǽ ǸȄ ǚˌ ǤȅǱǼ Ǡȋȓȅ̷ǔ ǘȋǽǢȋʏȄǮ ϤǸϘǱ ȁȓǑ 

Á ȅǷǽȄǼ ȭǺǬȄǽ: AWS A5.1 ȭǼʨǔȋȓǼ ǺȄǘ̷ ȅ͗ǽ ȅǷǽȄǼ ȭǺǬȄǽ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

Á ȅǾȅ̷ǔ ϛȄȀ: ȀȄǴȄǼǰǱ ǗǤɝǵ ǸȄ ǗǤɝǵ CO2 ȅǺʠǰ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

Țȅǩ ǶȅǩǾǵ (Horizontal Position):  

ȁȅǼǩ̀Ȅǽ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ǚǶȋǼǼ ȅǳȋǢ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȓǑ ǞȋǱ ϛȄȋȀǼ ʙǸȄȁ ǞǸǔ ȅǷǽȄǼ ȭǺǬȄǽ 

ȅǵȓ̆ǰ ǢǼȄ ǞǢӶ Ǣʪǵ ȁȋȓ Ƕȋȑ, ǱȄǘ ȀʪǢ Ƕ˸ȅǱ Ǡ ϛȄȀ ǧȄǶ ȅǵǴɝȄǼǰ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ 

Á ȅǷǽȄǼ ȭǺǬȄǽ: ǘȋǽǢȋʏȄȋǮǼ ǗǢȄǼ ǞǸǔ ͼǰǺȄǵ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ ǚǶ֜ʱ ȁȋǱ ȁȋǸǑ 

Á ȅǾȅ̷ǔ ϛȄȀ: ȀȄǴȄǼǰǱ ǗǤɝǵ ǸȄ ȅȁȅǽȓȄǺ ϛȄȀ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

țȅǩ ǶȅǩǾǵ (Vertical Position ): 

ǹȄʨɝǢʅȄǽ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǞǸǔ ȀʪǢ ȅǵȓ̆ǰ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ǗǼǠ ȅǸ͚ȄȅǼǱ 

Ƕ˸ȅǱ ǞǸǔ ϣȄǼȄȅǺǬȄǼ ʙȋȓȄǩǵ ȁȓǑ ǹȄʨɝǢʅȄǽ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȀʪǢ ǢǵӮʅȋǺǸǽȀ ȅǵǸɝȄǧǵ ǢǼȄ Ǡȋȓȋ̷Ǽ ͛ȄȅȓΖ 

ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ  

Á ȅǷǽȄǼ ȭǺǬȄǽ: Ǟǘ ǶȅǩǾȋǵ ȭǨȄǬ ǗǢȄȋǼǼ ȅǷǽȄǼ ȭǺǬȄǽ ǞǸǔ ǚˌ ǾȅʱǼ ǘȋǽǢȋʏȄǮ ϤǸȁȄǼ ǢǼȄ 

ȁȓǑ 

Á ȅǾȅ̷ǔ ϛȄȀ: ǗǤɝǵ ǸȄ CO2 ϛȄȀ ϤǸϘǱ ȁȓǑ 

 

ǢǵӮʅȋǺǸǽȀ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ȅǸȋǸǧʅ ȅǸǿȓ: 

șǑ ȭǸȀ ϥȄȋǬȅǼȓȄȋǽǼ ʙǢȄǼ: ȭǸȀ ϥȄȋǬȅǼȓȄȋǽǼ ǴǼǰ ǖԑǻȄȓȆ ǢǵӮʅȋǺǸǽȋȀǼ ȅǵǸɝȄǧǵ ȁȋǱ ȁȋǸ, ȭǻǺǵ ȅ͗ǽ, 

ǖʅȄ֟ȅǺȅǵȓȄǺ, ǬȄǘǬȄȅǵȓȄǺ ǘǱʅȄȅǳǑ 

ȚǑ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ: Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ (MIG, TIG, SMAW ) ǖԑǻȄȓȆ ǢǵӮʅȋǺǸǽȀ ȅǵǸɝȄȅǧǱ ȁȋǱ ȁȓǑ ʙȅǱʨ 

Ƕ˸ȅǱǼ ǩϢ ǗǽȄǳȄ ǗǽȄǳȄ ϛȄȀ ǞǸǔ ȅǷǽȄǼ ȭǺǬȄǽ ʙȋȓȄǩǵǑ 

țǑ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ: Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ȭǻǺǵ șȅǩ, Țȅǩ, țȅǩ ǶȅǩǾȋǵǼ ǩϢ ǚǶ֜  ɦǢǵӮʅȋǺǸǽȀ ȅǵǸɝȄǧǵ ǢǼȄ 

ȁȓǑ 

ȜǑ ϛȄȀ ǧȄǶ ǞǸǔ ǱȄǶǺȄʔȄ: Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽȄǢȄȋǽ ϛȄȀ ǧȄǶ ǞǸǔ ǱȄǶǺȄʔȄ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȄ ӝǸǘ 

ͼξΖԛǰɝ, ǻȄ ǢǵӮʅȋǺǸǽȀ ȅǵǸɝȄǧȋǵ ʙǹȄǸ ȭǷȋǽǑ 



56 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

 

(ǥ) Ǡȋȓȅ̷ǔ ǣǼǧȋǻȄϛ (Consumable) ǚǶǢǼǰ ΔʨǕ  

ǢǵӮʅȋǺǸǽȀ ǘǵȋ͟ǢǾǵ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǞǢʨ ͼξΖԛǰɝ ǖǔǾǑ ǢǵӮʅȋǺǸǽȀ, ȭǻǺǵ ǘȋǽǢȋʏȄǮ, ȅǷǽȄǼ ȭǺǬȄǽ ǞǸǔ 

ȅǾȅ̷ǔ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ϤǸȁȄǼ ȁȓ, ǞǸǔ ǱȄȋǳǼ ͼǰǺȄǵ ȀǼȄȀȅǼ Ǡȋȓȋ̷Ǽ ͼǰǺȄȋǵǼ ȀȄȋǲ Ȁ̩ ȅǢɝǱǑ Δʨԛǰɝ 

ǢǵӮʅȋǺǸǽȀ ϤǸȁȄǼ ǢǼȋǽ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǞǸǔ ͛ȄȅȓΖ ǢȋǺ ȭǻȋǱ ǶȄȋǼ, ǻȄǼ Ƿȋǽ ǢȄǭȄȋǺȄǤǱ ǸȄ ȅǵǼȄǶ˭Ȅ ȀǺϬȄ ȁȋǱ 

ǶȄȋǼǑ ǱȄǘ, ǢǵӮʅȋǺǸǽȋȀǼ ȀʪǢ Δʨ ǶǼȆ́Ȅ ǞǸǔ ǘǵȋ͟ǢǾǵ ȅǵȅ́Ǳ ǢǼȄ Ǡȋȓȅ̷ǔȋȓǼ ȀǷǽǱȄ ǞǸǔ ǳȆǥɝ͛ȄȅȓȋΖǼ 

ǩϢ ǖǱʅ̇ ͼξΖԛǰɝǑ  

 

ǢǵӮʅȋǺǸǽȋȀǼ Δʨ ǶǼȆʹȄ : 

ǢǵӮʅȋǺǸǽȀ ǘǵȋ͟ǢǾǵ: ǢǵӮʅȋǺǸǽȀ ǘǵȋ͟ǢǾǵ ȁȋǽȄ ǢǵӮʅȋǺǸǽȀ ȭǻǺǵ ȅǷǽȄǼ ȭǺǬȄǽ, ǘȋǽǢȋʏȄǮ, ȅǾȅ̷ǔ 

ϛȄȀ ǘǱʅȄȅǳǼ Δʨ ǶǼȆʹȄ ǢǼȄǼ ʙȅʆȓȄǑ Ǟǘ ǶǼȆʹȄ ǢǼȄǼ ǺȄϡȋǺ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǚǶ֜ʱ ǢǵӮʅȋǺǸǽȀ ȅȀȋǽʮ ǢǼȄ 

ȁȓ, ǻȄ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ȅǵȅ́Ǳ ǢȋǼǑ Δʨ ǶǼȆʹȄǼ ǺȄϡȋǺ ȭǢȄȋǵȄ ǴǼȋǵǼ ǖǸȄȅ˘Ǳ ǚǶȄǳȄǵ ǸȄ Δʨ ȭǻǺǵ ȭǶȄȋǼȄȅȀʨ, 

Ǘ̃ȄǼȅǷǽ, ǸȄ ǖϢ ȭǢȄȋǵȄ ͼǰǤǱ Δʨ ȀǵȄʱ ǢǼȄ ǻȄȓ ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȀǺϬȄ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼǑ 

 

ǢǵӮʅȋǺǸǽȋȀǼ Δʨ ǶǼȆʹȄ ǢǼȄǼ ʙȅʆȓȄ: 

ș. ȅǹӮʅȓȄǽ ǶǼȆʹȄ (Visual Inspection): ǢǵӮʅȋǺǸǽȋȀǼ ʙǲǺ Δʨ ǶǼȆʹȄ ȀȄǴȄǼǰǱ ȅǹӮʅȓȄǽ ǶǼȆʹȄ ȅǳȋȓ ςξ ǢǼȄ 

ȁȓǑ Ǟǘ ǶǻɝȄȋȓ, ǢǵӮʅȋǺǸǽȋȀǼ ǚǶǢǼǰ ȭǳǣȋǱ ȁȋǸ ǞǸǔ ȭǧǢ ǢǼȋǱ ȁȋǸ: 

¶ Ԍǿǰ ǸȄ ǺȓǽȄ: ǘȋǽǢȋʏȄǮ ǸȄ ȅǷǽȄǼ ȭǺǬȄȋǽ ȭǢȄȋǵȄ ǴǼȋǵǼ ǺȓǽȄ ǸȄ Ԍǿǰ ǲȄǢȋǽ ǱȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȋǢ ʙǹȄȅǸǱ 

ǢǼȋǱ ǶȄȋǼǑ 

¶ ǹȄǦȄ ǸȄ ʹȅǱʈ͚ ǚǶǢǼǰ: ȭǢȄȋǵȄ ǘȋǽǢȋʏȄǮ ǸȄ ȅǷǽȄǼ ȭǺǬȄǽ ǹȄǦȄ ǸȄ ʹȅǱʈ͚ ȁȋǽ, ǱȄ ȀʪǢ Ǡȋȓ̷ ȮǱȅǼ 

ǢǼȋǱ ȀʹǺ ȁȋǸ ǵȄǑ 

¶ ǮʅȄȋǺǩǮ ϣȄȋǢȅǩǔ: ǢǵӮʅȋǺǸǽȀ ǻȅǳ ȀʪǢǹȄȋǸ ϣȄȋǢǩ ǵȄ ǢǼȄ ǲȄȋǢ, ȭǻǺǵ ȅǹȋǩ ǻȄǠȓȄ ǸȄ ֙Ǩȋȑ ǲȄǢȄ 

ϣȄȋǢȅǩǔ, Ǟʨ ͼǰǤǱ ǺȄȋǵ ʙǹȄǸ ȭǷǽȋǱ ǶȄȋǼǑ 

 

Ț. ǶǼȆʹǰ ǸȄ ȭǬȅ͗ǔ (Testing ): ȅǹӮʅȓȄǽ ǶǼȆʹȄǼ ǶǼ, ǢǵӮʅȋǺǸǽȋȀǼ ͼǰǺȄǵ ȅǵȅ́Ǳ ǢǼȋǱ ǶǼȆʹǰ ǸȄ ȭǬȅ͗ǔ 

ʙȅʆȓȄ ǢǼȄ ȁȓǑ Ǟʨ ȅǸȅǹ̏ ǴǼȋǵǼ ȁȋǱ ǶȄȋǼ: 

¶ ȭǬǵȀȄǘǽ ȭǬ͗ (Tensile Test ): ǢǵӮʅȋǺǸǽȋȀǼ Ǿȅʱ ǶȅǼǺȄǶ ǢǼȄǼ ǩϢ ȭǬǵȀȄǘǽ ȭǬ͗ ǢǼȄ ȁȓǑ 

¶ ȭ͖ǘǵ ȭǬ͗ (Strain Test ): ǢǵӮʅȋǺǸǽȋȀǼ ǵǺǵȆȓǱȄ ǞǸǔ ͛ȄȅȓΖ ǶǼȆʹȄ ǢǼȋǱ ȭ͖ǘǵ ȭǬ͗ ǢǼȄ ȁȓǑ 

¶ ǧȄȋǺɝǽ ȭǬ͗ (Charpy Test ): ǾǢ ǖʅȄǸǩȋǸɝǾǵ ́ǺǱȄ ǶǼȆ́ȄǼ ǩϢ ǧȄȋǺɝǽ ȭǬ͗ ǢǼȄ ȁȓ, ǻȄ ǢǵӮʅȋǺǸǽȋȀǼ 

ǷȄǬǽ ʙȅǱȋǼȄȋǴǼ ʹǺǱȄ ǶȅǼǺȄǶ ǢȋǼǑ 

 

ț. ȅȁǚȅǺȅǮʨ ǞǸǔ ȭ͗ȄȋǼǩ Ǣȅ̃Ǿǵ (Humidity and Storage Condition): ǢǵӮʅȋǺǸǽȀ ȀʪǢǹȄȋǸ ȀǔǼʹǰ 

ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ ǚ̩ ǗʖɝǱȄ ǸȄ ֖ǽ ȭ͗ȄȋǼǩ Ǣȅ̃Ǿǵ ǢǵӮʅȋǺǸǽȋȀǼ ǺȄǵȋǢ ʙǹȄȅǸǱ ǢǼȋǱ ǶȄȋǼǑ ǱȄǘ, ȀǔǼʹǰ 

Ǣȋ́Ǽ ǱȄǶǺȄʔȄ ǞǸǔ ǗʖɝǱȄ ȭǧǢ ǢǼȋǱ ȁȋǸ, ǻȄȋǱ ǢǵӮʅȋǺǸǽȀ ȀʪǢǹȄȋǸ ȀǔǼȅ́Ǳ ǲȄȋǢǑ 

¶ ȅǾȅ̷ǔ ϛȄȀ: ϛȄȀ ȅȀȅǽ̃ȄȋǼǼ ǚǶȋǼ ǢǵȋǮǵȋȀǾǵ ǸȄ ǗʖɝǱȄ ǩȋǺ ǲȄǢȋǽ, ǱȄ ϛȄȋȀǼ ͼǰǺȄǵ ǢȅǺȋȓ ȅǳȋǱ ǶȄȋǼǑ 

¶ ȅǷǽȄǼ ȭǺǬȄǽ: ȅǷǽȄǼ ȭǺǬȄǽ ǞǸǔ ǘȋǽǢȋʏȄȋǮǼ ȭ͗ȄȋǼǩ Ǣȋ́ ǗʖɝǱȄ Ǡ ǱȄǶǺȄʔȄ ȅǵȓ̆ǰ ǢǼȄ ǩξȅǼǑ 

 

ΔʨǼ ǴǼǰ (Types of Defects in Consumables): 

ș. ȭǶȄȋǼȄȅȀʨ (Porosity ): ȭǶȄȋǼȄȅȀʨ ȁǽ ǞǢʨ Δʨ ȭǻǣȄȋǵ ǢǵӮʅȋǺǸǽȋȀǼ Ǻȋϡ ȭǨȄǬ ȭǨȄǬ ϛȄȋȀǼ ǷсǢ ǸȄ ֓ǳ֓ǳ 

ǲȄȋǢǑ Ǟʨ Ǡȋȓȋ̷Ǽ Ǿȅʱ ǢȅǺȋȓ ȭǳȓ ǞǸǔ Ǡȋȓȋ̷Ǽ ͛ȄȅȓȋΖ ȀǺϬȄ ֩ȅ͊ ǢȋǼǑ 
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Ț. ʆʅȄȅǢǔ (Cracking): ǢǵӮʅȋǺǸǽȋȀǼ ΔʨǼ Ǻȋϡ ʆʅȄȅǢǔ ǞǢʨ Ǹȑ ȀǺϬȄǑ Ǟʨ ȀȄǴȄǼǰǱ ǘȋǽǢȋʏȄǮ ǸȄ ȅǷǽȄǼ 

ȭǺǬȄȋǽǼ Ǻȋϡ ǾȅʱǼ ǖȅǺȋǽǼ ǢȄǼȋǰ ǥȋǬǑ 

 

ț. ǖʅȄǸǵǺɝȄǽ ȅǷǚǾǵ (Abnormal Fusion): ǢǵӮʅȋǺǸǽȋȀǼ ֖ǽ ȅǵǸɝȄǧǵ ǸȄ ǱȄǶǺȄʔȄ ȅǵȓ̆ȋǰǼ ǖǹȄȋǸ ȀʪǢ ȅǷǚǾǵ 

ǵȄ ȁǠȓȄ, ǻȄ Ǡȋȓȋ̷Ǽ ԋǸɝǽǱȄ ֩ȅ͊ ǢȋǼǑ 

 

Ȝ. ǖʙǱʅȄȅǾǱ ȭǺȄȅ̷ǔ (Unwanted Molding): ǢǵӮʅȋǺǸǽȋȀǼ ǠǶǼ ǩȋǺ ǲȄǢȄ ǖʙǱʅȄȅǾǱ ȭǺȄ̷ ǸȄ ǗʖɝǱȄ 

Ǡȋȓȋ̷Ǽ ͼǰǺȄȋǵǼ ǚǶǼ ʙǹȄǸ ȭǷǽȋǱ ǶȄȋǼǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - Ț.ș 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

șǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭ͟ȅȀȅǷȋǢǾǵ (WPS) ǶǻɝȄȋǽȄǧǵȄ ǞǸǔ ϤȄϚȄ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

ȚǑ Ǡȋȓȅ̷ǔȋȓ ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ȅǧȅͥǱ ǢǼȄǼ ͼξΖ ǢȆ? 

țǑ ȭǸȀ ϥȄȋǬȅǼȓȄǽȋȀǼ ʙǹȄǸ ǢȆǹȄȋǸ ǢǵӮʅȋǺǸǽȋȀǼ ȅǵǸɝȄǧȋǵ ǶȑȋǱ ǶȄȋǼ? 

ȜǑ ǢǵӮʅȋǺǸǽȋȀǼ Δʨ ǶǼȆʹȄ ǢǼȄǼ ͼξΖ ǢȆ? 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙ̈́Ǖ 

șǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭ͟ȅȀȅǷȋǢǾǵ (WPS) ǶǻɝȄȋǽȄǧǵȄǼ ʙǴȄǵ ǚȋ˶ϩ ǢȆ? 

A) ȭǸȀ ϥȄȋǬȅǼȓȄǽ ȅǵǸɝȄǧǵ 

B) ȀʪǢ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǖԑȀǼǰ ȅǵȅ́Ǳ ǢǼȄ 

C) Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ȅǵǴɝȄǼǰ 

D) ǢǵӮʅȋǺǸǽȀ ǶȅǼǳǾɝǵ 

 

ȚǑ ȅǵȋǧǼ ȭǢȄǵʨ ȭǸȀ ϥȄȋǬȅǼȓȄǽ ȅǧȅͥǱ ǢǼȄǼ ȀǺȓ ȅǸȋǸǧǵȄ ǵȄ ǢǼȄǼ ȅǸǿȓ? 

A) ǚǶǢǼȋǰǼ Ǿȅʱ ǞǸǔ ǢȋǭȄǼǱȄ 

B) Ǡȋȓȅ̷ǔ ǶȅǩǾǵ 

C) ǚǶǢǼȋǰǼ ǼǧǵȄ 

D) ǢǵӮʅȋǺǸǽȋȀǼ ȀȄȋǲ ȀȄǺ˙Ϭ 

 

țǑ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑǻȄȓȆ ǢǵӮʅȋǺǸǽȀ ǢȆǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ? 

A) ǱȄǶǺȄʔȄǼ ǘǵԚȋǬǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ 

B) ȭǸȀ ϥȄȋǬȅǼȓȄǽ ʙǢȄǼ ǞǸǔ Ǡȋȓ̷ ǶȅǩǾȋǵǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ 

C) Ǡȋȓ̷ ȀȄǘȋǩǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ 

D) ǢǵӮʅȋǺǸǽȋȀǼ ֚Ϩ ǖԑȀȄȋǼ 

 

ȜǑ ǢǵӮʅȋǺǸǽȀ ǶȅǼǳǾɝǵ ǢǼȄǼ ȀǺȓ ȅǵȋǧǼ ȭǢȄǵ Δʨ ȅǧȅͥǱ ǢǼȄ ǻȄȓ? 

A) ǖȅǱȅǼʱ ǱȄǶ ǘǵԚǬ 

B) ǢǵӮʅȋǺǸǽȋȀ ȅǶʨǔ ǞǸǔ ǷȄǬǽ 

C) Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǱȄǶǺȄʔȄ 

D) Ǡȋȓȅ̷ǔ ȭǢȐǾȋǽǼ ֖ǽ ϤǸȁȄǼ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ț.ș  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

șǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭ͟ȅȀȅǷȋǢǾǵ (WPS) ǶǻɝȄȋǽȄǧǵȄ ǞǸǔ ϤȄϚȄ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: ǞǼ ǚȋ˶ϩ ȁȋǽȄ ȅǵȅ́Ǳ ǢǼȄ ȭǻ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢ Ƕ˸ȅǱ ǖԑȀǼǰ ǢȋǼ, ǻȄǼ ǺȄϡȋǺ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ, 

Ǿȅʱ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄ ȁȓǑ WPS ǚǶǢǼǰ, ʙ֜ȅɦ, ϣȄǼȄȅǺǬȄǼ ǞǸǔ ǶȅǼǳǾɝȋǵǼ ǩϢ ȅǵȋǳɝȅǾǢȄ ʙǳȄǵ 

ǢȋǼǑ 

 

ȚǑ Ǡȋȓȅ̷ǔȋȓ ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ȅǧȅͥǱ ǢǼȄǼ ͼξΖ ǢȆ? 

ǚ˭Ǽ: ȭǸȀ ϥȄȋǬȅǼȓȄǽȀ ȅǧȅͥǱ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ, ǢǵӮʅȋǺǸǽȀ ǞǸǔ ϣȄǼȄȅǺǬȄǼȀ 

ȅǵǴɝȄǼȋǰ ȀȄȁȄϦ ǢȋǼ, ǻȄ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǞǸǔ ͛ȄȅȓΖ ȅǵȅ́Ǳ ǢǼȋǱ ȀȁȄȓǢǑ 

 

țǑ ȭǸȀ ϥȄȋǬȅǼȓȄǽȋȀǼ ʙǹȄǸ ǢȆǹȄȋǸ ǢǵӮʅȋǺǸǽȋȀǼ ȅǵǸɝȄǧȋǵ ǶȑȋǱ ǶȄȋǼ? 

ǚ˭Ǽ: ȭǸȀ ϥȄȋǬȅǼȓȄǽȋȀǼ ʙǢȄǼ ǖԑǻȄȓȆ ǢǵӮʅȋǺǸǽȀ ȭǻǺǵ ȅǷǽȄǼ ȭǺǬȄǽ ǞǸǔ ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ 

ȀʪǢ ǢǵӮʅȋǺǸǽȀ ȭǸȀ ϥȄȋǬȅǼȓȄȋǽǼ ȀȄȋǲ ȀʪǢǹȄȋǸ ȅǺȋǾ Ǡȋȓȋ̷Ǽ Ǿȅʱ ǞǸǔ ͛ȄȅȓΖ ȅǵȅ́Ǳ ǢȋǼǑ 

 

ȜǑ ǢǵӮʅȋǺǸǽȋȀǼ Δʨ ǶǼȆʹȄ ǢǼȄǼ ͼξΖ ǢȆ? 

ǚ˭Ǽ: ǢǵӮʅȋǺǸǽȀ Δʨ ǶǼȆ́Ȅ ǢǼȄǼ ǺȄϡȋǺ Δʨԛǰɝ ǚǶǢǼǰ ȭǻǺǵ ǷȄǬǽ, Ԍǿǰ ǸȄ ǖǸȄȅ̆Ǳ ǺȓǽȄ ȅǧȅͥǱ ǢǼȄ 

ǻȄȓ, ǻȄ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǞǸǔ ͛ȄȅȓΖ ǢȅǺȋȓ ȅǳȋǱ ǶȄȋǼǑ 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭ǼǕ 

șǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭ͟ȅȀȅǷȋǢǾǵ (WPS) ǶǻɝȄȋǽȄǧǵȄǼ ʙǴȄǵ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: B) ȀʪǢ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǖԑȀǼǰ ȅǵȅ́Ǳ ǢǼȄ 

 

ȚǑ ȅǵȋǧǼ ȭǢȄǵʨ ȭǸȀ ϥȄȋǬȅǼȓȄǽ ȅǧȅͥǱ ǢǼȄǼ ȀǺȓ ȅǸȋǸǧǵȄ ǵȄ ǢǼȄǼ ȅǸǿȓ? 

ǚ˭Ǽ: B) Ǡȋȓȅ̷ǔ ǶȅǩǾǵ 

 

țǑ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑǻȄȓȆ ǢǵӮʅȋǺǸǽȀ ǢȆǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: B) ȭǸȀ ϥȄȋǬȅǼȓȄǽ ʙǢȄǼ ǞǸǔ Ǡȋȓ̷ ǶȅǩǾȋǵǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ 

 

ȜǑ ǢǵӮʅȋǺǸǽȀ ǶȅǼǳǾɝǵ ǢǼȄǼ ȀǺȓ ȅǵȋǧǼ ȭǢȄǵ Δʨ ȅǧȅͥǱ ǢǼȄ ǻȄȓ? 

ǚ˭Ǽ: B) ǢǵӮʅȋǺǸǽȋȀ ȅǶʨǔ ǞǸǔ ǷȄǬǽ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ț.Ț 

 

 

ȅǾǣǵ Ƿǽ-Ț: Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ Ȁȅ˓Ǳ ǢǼȋǱ ǶȄǼȋǸǑ 

 
 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü ʙȋȓȄǩǵȆȓ Ǡȋȓȅ̷ǔ ӶǽȀ 

ü Ǡȋȓȅ̷ǔ ӶǽȀ ǼʹǰȄȋǸʹǰ 

ü Ǡȋȓȅ̷ǔ ӶǽȀȋǢ ֧֣ˇǽǹȄȋǸ ȀȄǩȄȋǵȄ 

ü ӶǽȀ ȅǵǼȄǶȋǳ ȀǔǼʹǰ 
 

 

(Ǣ) ʙȋȓȄǩǵȆȓ Ǡȋȓȅ̷ǔ ӶǽȀǕ 

Ǡȋȓȅ̷ǔ ǞǢʨ ͼξΖԛǰɝ ǳ́ǱȄ ǻȄ ȅǵǺɝȄǰ, ǚִǶȄǳǵ ǞǸǔ Ǽ́ǰȄȋǸ́ǰ ǣȄȋǱ ϤǸϘǱ ȁȓǑ ǚ̩ǺȄȋǵǼ Ǡȋȓȅ̷ǔ ǞǸǔ ֧Ǽ́Ȅ 

ǺȄǵ ǸǩȄǻȂ ǼȄǣȋǱ, ʙȅǱʨ ǢȄȋǩǼ ǩϢ ȀʪǢ Ӷǽ ϤǸȁȄǼ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ʙȋȓȄǩǵȆȓ Ǡȋȓȅ̷ǔ Ӷǽ ȅǧȅͥǱǢǼǰ ǞǢʨ 

ȭǺȐȅǽǢ Ƕǳȋ́Ƕ, ǻȄ ʙȅǱʨ Ǡȋȓ̷ȄȋǼǼ ǩϢ ǖǶȅǼȁȄǻɝǑ Ǟǘ ʙȅʆȓȄȓ ʙȅǱʨ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ǚǶ֜  ɦӶǽ ȅǵǸɝȄǧǵ ǢǼȄ 

ȁȓ, ǻȄȋǱ ֧ǼʹȄ, ǳʹǱȄ ǞǸǔ ȀʪǢǱȄ ǸǩȄǻȂ ǲȄȋǢǑ 

 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǖԑǻȄȓȆ ӶǽȋȀǼ ǶȅǼȅǧȅǱ:  

Ǡȋȓȅ̷ǔȋȓǼ ȅǸȅǹ̏ ʙǢȄȋǼǼ ǩϢ ȅǸȅǹ̏ Ӷǽ ʙȋȓȄǩǵǑ ȭʏǘȅǵȋǢ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ Ǻȋϡ MIG Ǡȋȓȅ̷ǔ, TIG Ǡȋȓȅ̷ǔ, 

ȅ͗Ǣ Ǡȋȓȅ̷ǔ (SMAW) ǞǸǔ ̛Ȅʺ-ȋǢȄǼǮ ǗǢɝ Ǡȋȓȅ̷ǔ (FCAW) ǞǼ ǶȄǲɝǢʅ ֓ǪȋǱ ȁȋǸ ǞǸǔ ʙȅǱʨ ʙȅʆȓȄǼ ǩϢ 

Ӷǽͼȅǽ ȭǢǺǵ ȁȋǸ ǱȄ ǩȄǵȋǱ ȁȋǸǑ 

 

MIG Ǡȋȓȅ̷ǔ (Metal Inert Gas): 

Á Ǡȋȓȅ̷ǔ ǤȄǵ: ȅǷǽȄǼ ǠȓʅȄǼȋǢ ԚˇȄԑԚˇǹȄȋǸ feed ǢǼȄǼ ǩϢ ǞǸǔ ϛȄȋȀǼ ǺȄϡȋǺ Ǡȋȓ̷ Ԛǽ ȅǾ̷ ǢǼȄǼ 

ǩϢ ϤǸϘǱ ȁȓǑ 

Á ϛȄȀ ȅȀȅǽ̃ȄǼ ǞǸǔ ȭǼͼȋǽǬǼ: ǘǵȄǬɝ ϛȄȀ (ȀȄǴȄǼǰǱ ǗǤɝǵ) ȀǼǸǼȄȋȁǼ ǩϢ ϤǸϘǱ ȁȓǑ 

Á Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ (ǖȋǬȄ-ǮȄȋǢɝȅǵǔ ȭǽ̑): ȭǧȄǣ ǞǸǔ ֙ǣȋǢ ǖȅǱȅǼʱ ǗȋǽȄ ȭǲȋǢ ǼʹȄ ǢȋǼǑ 

Á Ǡȋȓȅ̷ǔ ȭˁȄǹȀ: ȁȄȋǱ ǱȄǶ ǞǸǔ ͟ȄǢɝ ȭǲȋǢ ֧Ǽ́Ȅ ȭǳȓǑ 

 

TIG Ǡȋȓȅ̷ǔ (Tungsten Inert Gas): 

Á ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ: Ǟʨ ǞǢʨ ǖʹȓǾȆǽ ǘȋǽǢȋʏȄǮ ǻȄ ǗǢɝ ǚִǶ̏ ǢȋǼǑ 

Á Ǡȋȓȅ̷ǔ Ǭǧɝ: ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ ǴȄǼǰ ǢȋǼ ǞǸǔ ȅǾȅ̷ǔ ϛȄȀ Ǡȋȓ̷ Ԛȋǽ ȅǷǮ ǢȋǼǑ 

Á ԝǬ ϣȄȋǮǽ: Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǖʅȄȅ̩ȓȄȅǼʨ ȅǵȓ̆ǰ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

Á ȅǷǽȄǼ ǼǮȀ: ȭǺǬȄȋǽǼ ǴǼǵ ǖԑǻȄȓȆ ȀʪǢ ȅǷǽȄǼ ǼǮ ǸȄǨȄǘ ǢǼȋǱ ȁȓǑ 
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ȅ͗Ǣ Ǡȋȓȅ̷ǔ (SMAW): 

Á ǘȋǽǢȋʏȄǮ ȭȁȄ̷ȄǼ: Ǡȋȓȅ̷ǔ ǘȋǽǢȋʏȄǮ ǴȄǼǰ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

Á ʈȄǚ̃ ʴʅȄ̩: ȮǸԋʅȅǱǢ ȀȄȅǢɝǬ ȀҪǰɝ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

Á ǘȋǽǢȋʏȄǮȀ: ̛Ȅʺ ΜȄǼȄ Ǘ֕Ǳ ǢǵӮʅȋǺǸǽ ǘȋǽǢȋʏȄǮ ǻȄ ȅǵȋǩ Ǥȋǽ ǴȄԅ ǩǺȄ ǢȋǼ ǞǸǔ Ǡȋȓ̷ ԚǽȋǢ ֧ǼʹȄ ȭǳȓǑ 

̛Ȅ-̋ȋǢȄǼǮ ǗǢɝ Ǡȋȓȅ̷ǔ (FCAW): 

Á ̛Ȅ-̋ȋǢȄǼǮ ǠȓʅȄǼ: ǞǢʨ ȅǷǽȄǼ ǠȓʅȄǼ ǻȄ ȅǾȅ̷ǔ ȀǼǸǼȄȁ ǢȋǼǑ 

Á Ǡȋȓȅ̷ǔ ǤȄǵ: MIG Ǡȋȓȅ̷ǔȋȓǼ ǺȋǱȄ, Ǟʨ ǠȓʅȄǼ ȅǷǮ ǢȋǼ ǞǸǔ ϛȄȀ ȀǼǸǼȄȁ ǢȋǼǑ  

 

Ǡȋȓȅ̷ǔ ǞǼ ȀȄǴȄǼǰ ӶǽȀ: 

 

ș. ǘȋǽǢȋʏȄȋǮǼ ǴǼǵ (ǢȄȋǩǼ ǗǢȄǼ / ȭǸȀ ȭǺȋǬȅǼȓȄȋǽǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ): ǘȋǽǢȋʏȄǮ ǞǢʨ ͼξΖԛǰɝ Ǡȋȓȅ̷ǔ Ӷǽ ǻȄ 

Ǡȋȓ̷ Ԛǽ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ǘȋǽǢȋʏȄȋǮǼ ǴǼǵ ȅǸȅǹ̏ ǢȄǩ ǞǸǔ ȭǸȀ ȭǺȋǬȅǼȓȄȋǽǼ 

ǚǶǼ ȅǵǹɝǼ ǢȋǼ ǶȅǼǸȅǱɝǱ ȁȓǑ ǘȋǽǢȋʏȄȋǮǼ ȀȄǘǩ ǞǸǔ ǚǶȄǳȄǵ ǖǸϩǘ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ǴȄԅ ǞǸǔ ǢȄȋǩǼ 

ǴǼǰ ǖԑǻȄȓȆ ȅǵǸɝȄȅǧǱ ȁȋǱ ȁȋǸǑ  

 

 

 

 

 

 

 

 

 

Ț. ʴʅȄ̩Ȁ (Clamps): ʴʅȄ̩Ȁ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ 

ϤǸϘǱ Ӷǽ ǻȄ ǴȄԅ ǸȄ ȭǻȋǢȄȋǵȄ ǚǶǢǼǰȋǢ ȅ͛Ǽ ǢȋǼ 

ǼȄȋǣǑ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ǴȄԅ ǸȄ ǚǶǢǼȋǰ ȀʪǢ 

ǖǸ͛Ȅȋǵ ǼȄǣȋǱ ʴʅȄȋ̩Ǽ ȀȄȁȄϦ ȭǵǠȓȄ ȁȓǑ Ǟʨ ǢȄȋǩǼ 

ǩϢ ǞȋǢǸȄȋǼ ȀʪǢ ǶȅǩǾȋǵ ǚǶǢǼǰͼȅǽ ȭǼȋǣ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ Ȁȁǩ ǢȋǼ ȭǱȄȋǽǑ 
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ț. ʈȄǘ̃ȄȀɝ (Grinders): ʈȄǘ̃ȄȀɝ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǶǼǸǱͫ ǴȄȋǶ 

ϤǸϘǱ ǞǢʨ Ӷǽ ǻȄ Ǡȋȓȅ̷ǔȋȓǼ Δʨ ԌǼ ǢǼȋǱ ǞǸǔ Ǡȋȓ̷ Ƕ˸ȅǱǼ 

ǶǼǸǱͫ ȀȄǷϨ ȅǵȅ́Ǳ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ ǴȄԅ ǸȄ Ǡȋȓ̷ ԚȋǽǼ 

ǖȅǱȅǼʱ ǖǔǾ ǥȋǿ ȀǺǱǽ ǢȋǼ ȭǳȓ ǞǸǔ Ǡȋȓȅ̷ǔȋȓǼ ȀʪǢ ǷǽȄǷǽ 

ǶȄǠȓȄǼ ǩϢ ȀȄȁȄϦ ǢȋǼǑ 

 

 

Ȝ. ȅǧȅǶǔ ȁʅȄǺȄǼȀ (Chipping Hammers): ȅǧȅǶǔ ȁʅȄǺȄǼ ǞǢʨ ȁȄǽǢȄ ȁȄȋǱǼ 

Ӷǽ ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǶǼ, Ǡȋȓ̷ Ԛǽ ȭǲȋǢ ǖǸȅǾ͊ ̛Ȅʺ ǸȄ ϛȄȋȀǼ ǖǔǾ 

ǶȅǼ͈ȄǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ȮǱȅǼ ȁǠȓȄ ǺȓǽȄ ǸȄ яʖ 

Δʨͼȅǽ ǖǶȀȄǼǰ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

 

 

ȝ. ȭȀǷʨ ȅǤȓȄǼ (Safety Gear): Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǖǱʅ̇ ȅǸǶ˓ǵǢ ȁȋǱ ǶȄȋǼ, ȭȀǩϢ ֧ǼʹȄ gear ϤǸȁȄǼ ǢǼȄ 

ǖǱʅ̇ ͼξΖԛǰɝǑ ȭȀǷʨ ȅǤȓȄǼ Ǡȋȓ̷ȄǼȋǢ ǾȄǼȆȅǼǢ ǗǥȄǱ ǞǸǔ ȅǸȅǢǼǰ ȭǲȋǢ Ǽ́Ȅ ǢȋǼǑ Ǟʨ ȭʏǘȅǵǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ 

ǢȋǼ ǞǸǔ ԋǥɝǬǵȄ ȭǲȋǢ ǸсǧȄȓǑ 

 

Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ: Ǟʨ ȭǧȄǣ ǞǸǔ ֙ǣȋǢ ǱȆʛ ǗȋǽȄ, ȭǼȅǮȋȓǾǵ ǞǸǔ ͟ ȄǢɝ 

ȭǲȋǢ ǼʹȄ ǢȋǼǑ 

 

Ǡȋȓȅ̷ǔ ȭˁȄǹȀ: Ǟʨ ȁȄǱȋǢ ǱȄǶ, ͟ȄǢɝ ǞǸǔ ȮǸԋʅȅǱǢ ȭǶȄȑȄ ȭǲȋǢ Ǽ́Ȅ ǢȋǼǑ 

 

Ǡȋȓȅ̷ǔ ǩʅȄȋǢǬ: Ǟʨ ǾǼȆǼȋǢ ǤǼǺ, Ǘͼǵ ǞǸǔ ͟ȄǢɝ ȭǲȋǢ Ǽ́Ȅ ǢȋǼǑ 

 

Ǿ̞ȋǼȄǴǢ (Ear protection): Ǡȋȓȅ̷ǔȋȓ ʙӨǼ Ǿ̞ ֩ȅ͊ ȁȓ, ǻȄ ǢȄȋǵǼ ǩϢ 

ʹȅǱǢǼ ȁȋǱ ǶȄȋǼ, ǱȄǘ Ǿ̞ȋǼȄǴǢ ϤǸȁȄȋǼǼ ʙȋȓȄǩǵǑ 

 

ȭǼȀȅǶȋǼǬǼ (Respirators): ȭǴсȓȄ ǞǸǔ ʹȅǱǢǼ ϛȄȀ ȭǲȋǢ ǸсǧȄǼ ǩϢ 

ȭǼȀȅǶȋǼǬǼ ϤǸϘǱ ȁȓǑ 

 

 

Ǟǘ ȭȀǷʨ ȅǤȓȄǼͼȅǽ ȀʪǢǹȄȋǸ ϤǸȁȄǼ ǢǼȄ Ǡȋȓ̷ȄȋǼǼ ȅǵǼȄǶ˭Ȅ ǞǸǔ ǢȄȋǩǼ ͼǰǤǱ ǺȄȋǵǼ ǩϢ ǖǱʅ̇ ͼξΖԛǰɝǑ 
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(ǣ) Ǡȋȓȅ̷ǔ ӶǽȀ ǼʹǰȄȋǸʹǰǕ 

Ǡȋȓȅ̷ǔ ӶǽȀ ȭǻǺǵ ǘȋǽǢȋʏȄǮ, ʈȄǘ̃ȄǼ, ɹȄ̩Ȁ, ȅǧȅǶǔ ȁʅȄǺȄǼ ǘǱʅȄȅǳ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ 

ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǱ, Ǟǘ ӶǽȀͼȋǽȄǼ ǶȅǼ͈ȄǼ, ǢȄǻɝǢǼȆ ǞǸǔ ȭǢȄǵǠ Δʨ ȭǲȋǢ ֙ɦ  ǼȄǣȄ ǩξȅǼǑ  

 

Ǡȋȓȅ̷ǔ ӶǽȀ ǼʹǰȄȋǸʹǰ ͼξΖ 

Ǡȋȓȅ̷ǔ ӶǽȋȀǼ ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȄ ʙȋȓȄǩǵ, ǢȄǼǰ ȭǻȋǢȄȋǵȄ Δʨ ǸȄ ǖǻȋ˯Ǽ ǢȄǼȋǰ ǶǼǸǱͫ ǢȄǩͼȋǽȄȋǱ 

ȀǺϬȄ ȮǱȅǼ ȁȋǱ ǶȄȋǼǑ Ǟǘ ǼʹǰȄȋǸʹǰ ӶǽȋȀǼ ǩȆǸǵǢȄǽ ֕ȅ˸ ǢȋǼ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢȋǼ, ǻȄ ǢǺͫ ԋǥɝǬǵȄ ȭǲȋǢ 

ǼʹȄ ǶȄȓǑ 

 

ӶǽȀ ǼʹǰȄȋǸʹǰ ʙȅʆȓȄ 

ǶȅǼ͈ȄǼ ǢǼȄ: ӶǽȀ ϤǸȁȄȋǼǼ ǶǼ ǱȄ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ ԏǽȄ, ǺȓǽȄ ǸȄ ǖϢ ȭǻȋǢȄȋǵȄ ǖǸȄȅ̆Ǳ Ǹϊ ӶǽȋȀǼ ǢȄǻɝǢȄȅǼǱȄ 

ǵ͊ ǢǼȋǱ ǶȄȋǼǑ ǶȅǼ͈ȄǼ ǢǼȄǼ ǩϢ ʙȄ̔ ϥȄԑȓȄǽ ǖԑǻȄȓȆ ȀʪǢ ǚǶȄǳȄǵ ϤǸȁȄǼ Ǣξǵ, ȭǻǺǵ ʈȄǘ̃ȄǼȋǢ ǮȄ͗ ֙ʱ ǼȄǣȋǱ 

ȭȀʨǼ ǧȄǢȄǬȄ ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

 

ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ: ӶǽȋȀǼ ȀǸ ǖǔǾ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢǼȋǱ ȁȋǸǑ ǚǳȄȁǼǰϖοǶ, ʈȄǘ̃ȄȋǼǼ ȭǺȄǬǼ, 

ǘ֧ǧ ǞǸǔ ǖϢȄϢ ǢȄǻɝǢȄǼȆ ǖǔǾ ǶǼȆ́Ȅ Ǣξǵ, ǻȄȋǱ ǱȄ ȅǵǼǸȅˏ ǹ̏ȄȋǸ ǧǽȋǱ ǲȄȋǢǑ 

 

Δʨ ȀǵȄʱǢǼǰ: ǻȅǳ ӶǽȋȀǼ ȭǢȄȋǵȄ ǖǔȋǾ ́ȅǱ ǸȄ ԋǸɝǽǱȄ ȭǳǣȄ ȭǳȓ, ǱȋǸ ǱȄ ǖȅǸǽȋν ȭǺǼȄǺǱ ǸȄ ʙȅǱ͛ȄǶǵ ǢǼȋǱ ȁȋǸǑ 

ȀȄǴȄǼǰ ΔʨǼ Ǻȋϡ ǲȄǢȄ Ƕȋȓ̀Ȁ, ǸȄ ʴȄ̩Ȁ ǻȄ ǖǱʅȅǴǢ ǧȄǶ Ȁȁʅ ǢǼȋǱ ǶȄȋǼ, ȭȀͼȅǽ ǼʹǰȄȋǸʹǰ ǢǼȄ ͼξΖԛǰɝǑ 

 

ǼʹǰȄȋǸʹȋǰǼ ȀǺȓ ǽʹʅ ǼȄǣȄǼ ȅǸǿȓͼȋǽȄ: 

ǘȋǽǢȋʏȄǮ: ǘȋǽǢȋʏȄǮͼȋǽȄǼ ȀʪǢ ǗǢȄǼ ǞǸǔ ǖǸ͛Ȅǵ ȭǧǢ ǢξǵǑ ǱȄ ǻȅǳ ȭǸȅǾ ǤǼǺ ȁȓ, ǖǲǸȄ ʹȅǱʈ͚ ȁȋȓ ǲȄȋǢ ǱȋǸ 

ǱȄ ȭǺǼȄǺǱ ǢǼȄ ʙȋȓȄǩǵ Ǒ 

 

ʈȄǘ̃ȄǼ: ʈȄǘ̃ȄȋǼǼ ǧȄǢȄǬȄ ǻȅǳ ǸȄ ȅǧǶȀ ǴȄǼǰ ǢȋǼ ǲȄȋǢ, ǱȋǸ ǱȄ ǶȅǼ͈ȄǼ ǢǼȄ ǚȅǧǱǑ ǞǨȄȑȄ, ʈȄǘ̃ȄȋǼǼ ȭǺȄǬǼ Ǡ ֧ǘǧ 

ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄǠ ǻȄǧȄǘ ǢξǵǑ 

 

ʴȄ̩Ȁ: ɹȄ̩ȋȀǼ ǾȄǼȆȅǼǢ ǖǸ͛Ȅ ǞǸǔ Ǿȅɦ ǶǻɝȄȋǽȄǧǵȄ Ǣξǵ, ǻȄȋǱ ǱȄ ǻǲȄǻǲǹȄȋǸ ȭǺǬȄǽ ȅǶȀȋǢ ǴȄǼǰ ǢǼȋǱ ǶȄȋǼǑ 

 

ȭȀǷʨ ȅǤȓȄǼ: ȭȀǷʨ ȅǤȓȄǼ ȭǻǺǵ ȭȁǽȋǺǬ, ȭˁȄǹȀ, ǞǸǔ ֧ǼʹȄ ǧǾǺȄ ǻǲȄǻǲǹȄȋǸ ǶȅǼǴȄǵ ǢǼȄ ǞǸǔ ǼʹǰȄȋǸʹǰ ǢǼȄ 

ʙȋȓȄǩǵ, ǻȄȋǱ ǢȄȋǩǼ ȀǺȓ ǢǺͫȋǢ ֧ǼʹȄ ʙǳȄǵ ǢǼȄ ǻȄȓǑ  

 

(Ǥ) Ǡȋȓȅ̷ǔ ӶǽȀȋǢ ֧֣ˇǽǹȄȋǸ ȀȄǩȄȋǵȄǕ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ʙȋȓȄǩǵȆȓ ӶǽȀ ȭǻǺǵ ǘȋǽǢȋʏȄǮ, ʈȄǘ̃ȄǼ, ʴȄ̩Ȁ, ȅǧȅǶǔ ȁʅȄǺȄǼ, ǬǔȀ ǘǱʅȄȅǳ ȀʪǢǹȄȋǸ 

ϤǸȁȄǼ ǢǼȄ ǞǸǔ ǼȄǣȄǼ Ƕ˸ȅǱ ͼξΖԛǰɝǑ ӶǽȀͼȋǽȄǼ ȀʪǢ Ȁȅ˓ǱǢǼǰ ȭǢǸǽ ǢȋǺɝǼ ǤȅǱ ǸȄȑȄȓ ǵȄ, ǸǼǔ ȅǵǼȄǶ˭ȄǠ 

ȅǵȅ́Ǳ ǢȋǼǑ  

 

Ǡȋȓȅ̷ǔ ӶǽȀ Ȁȅ˓Ǳ ǢǼȄǼ ʙȋȓȄǩǵȆȓǱȄ 

Ǡȋȓȅ̷ǔ ӶǽȀͼȋǽȄ ȀʪǢǹȄȋǸ Ȁȅ˓Ǳ ǢǼȄ ǩξȅǼ, ǢȄǼǰ ȭȀͼȋǽȄǼ ǖȋǤȄǨȄǽ ǖǸ͛Ȅȓ ǼȄǣȄ ǢȄȋǩǼ ǤȅǱ ǢȅǺȋȓ ȭǳȓ ǞǸǔ 

ԋǥɝǬǵȄǼ ӱǓȅǢ ǸȄȑȄȓǑ ǻȅǳ ӶǽȀͼȋǽȄ Ȁȁȋǩ ǶȄǠȓȄ ǵȄ ǻȄȓ, ǱȋǸ ȀǺȓ ǵ͊ ȁȓ ǞǸǔ ǢǺͫǼ ǢȄǻɝ́ǺǱȄ ʣȄȀ ǶȄȓǑ ȀʪǢ 

Ȁȅ˓ǱǢǼȋǰǼ ǺȄϡȋǺ ʙȋȓȄǩǵȆȓ Ӷǽʨ ΚǱ ǶȄǠȓȄ ǻȄȓ, ǻȄ ǢȄȋǩǼ ʙȅʆȓȄȋǢ ǗǼǠ ǢȄǻɝǢǼȆ ǢȋǼ ȭǱȄȋǽ ǞǸǔ ȅǵǼȄǶ˭Ȅ 

ȅǵȅ́Ǳ ǢȋǼǑ 
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Ȁȅ˓Ǳ ǢǼȄǼ ʙȅʆȓȄ 

ȭǮȅǩǤȋǵȋǬǮ ǞȅǼȓȄ ȅǵǴɝȄǼǰ: ӶǽȀͼȋǽȄ ǼȄǣȄǼ ǩϢ ǞǢʨ ȅǵȅǳɝ͊ ͛Ȅǵ ȅǵǸɝȄǧǵ ǢξǵǑ ʙȅǱʨ ӶȋǽǼ ǩϢ ǗǽȄǳȄ ǩȄȓǤȄ 

ǸǼȄ˶ ǢǼȄ ǚȅǧǱ ǻȄȋǱ ǱȄ Ȁȁȋǩǘ ȀǵȄʱ ǞǸǔ ϤǸϘǱ ȁȋǱ ǶȄȋǼǑ Ǟǘ ͛Ȅǵʨ ǞǺǵǹȄȋǸ ȀȄǩȄȋǵȄ ǚȅǧǱ ȭǻ ǢǺͫ ǢȄȋǩǼ 

ȀǺȓ Ȁȁȋǩǘ ȭȀͼȋǽȄ ǖʅȄȋʺȀ ǸȄ ӝǓȋǩ ȭǶȋǱ ǶȄȋǼǑ 

 

ӶǽȋȀǼ ȭʠǰȆȅǸǹȄǤ: ӶǽȀͼȋǽȄ ȅǸȅǹ̏ ǴǼȋǵǼ ȁȋǱ ǶȄȋǼ, ȭǻǺǵ ǢȄʨǔ ӶǽȀ, ʈȄǘȅ̃ǔ ӶǽȀ, ȭȀǷʨ ȅǤȓȄǼ ǘǱʅȄȅǳǑ ʙȅǱʨ 

ǴǼȋǵǼ ӶǽȋȀǼ ǩϢ ǗǽȄǳȄ ǩȄȓǤȄ ǸǼȄ˶ ǢξǵǑ ǻȄȋǱ ǞǢ ǩȄȓǤȄȓ ȀǸ ӶǽȀ ǵȄ ȅǺȋǾ ǻȄȓ ǞǸǔ ΚǱ ӝǓȋǩ ǶȄǠȓȄ ǻȄȓǑ 
 

ȭ͗ȄȋǼǩ ȅȀȋ͗Ǻ ϤǸȁȄǼ ǢǼȄ: ӶǽȀͼȋǽȄ ȀʪǢǹȄȋǸ ȀǔǼʹǰ ǢǼȄǼ ǩϢ ȭ͗ȄȋǼǩ ȅȀȋ͗Ǻ ϤǸȁȄǼ Ǣξǵ, ȭǻǺǵ ϗǢ, ǱȄǢ 

ǸȄ ȭȀǽǷǑ ǻȄȋǱ ӶǽȀͼȋǽȄ ӱȅǽȋȓ ǸȄ ȀȄȅǩȋȓ ǼȄǣȄ ǻȄȓ ǞǸǔ ǢȄȋǩǼ ǶǼ Ȁȁȋǩ ȭǷǼǱ ǼȄǣȄ Ȁ̭Ǹ ȁȓǑ 

 

ȅǧȅͥǱǢǼǰ: ʙȅǱʨ ӶȋǽǼ ǩϢ ȀʪǢǹȄȋǸ ȅǧȅͥǱǢǼǰ ǢǼȄ ǚȅǧǱ, ȭǻǵ ǢǺͫ Ȁȁȋǩǘ ȭȀͼȋǽȄ ӝǓȋǩ ǶȄȓǑ ӶȋǽǼ ǵȄǺ, ȭǢȄǮ 

ǸȄ ǼǦ ȅǳȋȓ ȅǧȅͥǱǢǼǰ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ 

 

ȀȄǺ̇Ϭԛǰɝ ϤǸ͛Ȅ: ӶǽȀͼȋǽȄ Ȁȅ˓Ǳ ǢǼȄǼ ȀǺȓ ǞǺǵ ϤǸ͛Ȅ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ȀǸȅǢӫ ȅǵȅǳɝ͊ ǩȄȓǤȄȓ ǲȄȋǢ ǞǸǔ ȭǢȄǵ 

ȅǢӫ ǖȅǱȅǼʱ ǵȄ ǲȄȋǢǑ ǖǻǲȄ ӶǽȀ ǸȄ ǚǶȄǳȄǵ ͼȋǽȄǼ ǚǶȅ͛ȅǱ ǢǺͫǼ ǩϢ ȅǸǼȅʱǢǼ ȁȋǱ ǶȄȋǼǑ 

 

ӶǽȋȀǼ Ȁȁǩ ǖʅȄȋʺȀ ȅǵȅ́Ǳ ǢǼȄ 

ʙȅǱȋǼȄǴȆ ϤǸ͛Ȅ: ӶǽȀͼȋǽȄ ǞǺǵǹȄȋǸ Ȁȅ˓Ǳ Ǣξǵ ǻȄȋǱ ǢǺͫǼȄ Ȁȁȋǩǘ ǱȄȋǳǼ ȁȄȋǱ ȭǶȋǱ ǶȄȋǼ, ȅǢβ ǱȄ ǖǢȄǼǰǹȄȋǸ 

ӝȋǽ ǵȄ ǸȄ Ƕȋȑ ǵȄ ǻȄȓǑ 

ǞǣǵǢȄǼ ǖǸ͛ȄǼ ǠǶǼ ȅǹȅ˭ ǢȋǼ Ȁȅ˓ǱǢǼǰ: Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ӶǽȀͼȋǽȄǼ Ȁȅ˓ǱǢǼȋǰǼ ϤǸ͛Ȅ ǶȅǼǸǱɝǵ 

ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ ǚǳȄȁǼǰϖοǶ, Ǹȑ ʙǢȋ̼ ȭǸȅǾ ӶǽȀ ʙȋȓȄǩǵ ȁȋǱ ǶȄȋǼ, ǗǼ ȭǨȄǬ ʙǢȋ̼ ǢǺ ӶǽȀ ǲȄǢȋǱ ǶȄȋǼǑ ȭȀǘ 

ǖԑǻȄȓȆ ӶǽȀͼȋǽȄǼ ϤǸ͛Ȅ ǢξǵǑ 

 

(ǥ) ӶǽȀ ȅǵǼȄǶȋǳ ȀǔǼʹǰǕ 

Ǡȋȓȅ̷ǔ ӶǽȀ, ȭǻǺǵ ǘȋǽǢȋʏȄǮ, ʈȄǘ̃ȄǼ, ɹȄ̩Ȁ, ȅǧȅǶǔ ȁʅȄǺȄǼ ǘǱʅȄȅǳ, ʙȅʆȓȄǼ Ǻȋϡ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ ӶǽȀ 

Ǽ֧ȅ́ǱǹȄȋǸ ȀǔǼ́ǰ ǢǼȄǼ ǺȄϡȋǺ ǱȄȋǳǼ ǢȄǻɝǢȄȅǼǱȄ ֕ȅ˸ ǶȄȓ ǞǸǔ ǢǺɝ͛ȋǽ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ȁȓǑ ֧Ǽȅ́ǱǹȄȋǸ ӶǽȀ 

ȀǔǼʹǰ ǢǼȄ ǵȄ ȁȋǽ ǱȄ ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼ, ǻȄ ǶǼǸǱͫ ǢȄȋǩ ȀǺϬȄ ֩ȅ͊ ǢǼȋǸǑ ǞǢǘǹȄȋǸ, ȀʪǢǹȄȋǸ ȀǔǼʹǰ ǵȄ ǢǼȋǽ 

ǢǺɝ͛ȋǽ ԋǥɝǬǵȄ ǥǬȄǼ Ȁ̭ȄǸǵȄ ȭǸȋȑ ǻȄȓǑ  

ӶǽȀ ֧ǼȅʹǱǹȄȋǸ ȀǔǼʹȋǰǼ ʙȋȓȄǩǵȆȓǱȄ 

ӶǽȀ ǻȅǳ ȀʪǢǹȄȋǸ ȀǔǼʹǰ ǵȄ ǢǼȄ ȁȓ, ǱȋǸ ǱȄ Ȁȁȋǩǘ ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ ȭǻǺǵ, ӶǽȋȀǼ ǴȄǼ ǢȋǺ ǻȄǠȓȄ, ͓ʅȄǧ ǸȄ 

ǖϢȄϢ ǾȄǼȆȅǼǢ ́ȅǱ ȁǠȓȄ, ǸȄ ǢȄǻɝǢȄȅǼǱȄ ǵ͊ ȁǠȓȄǑ ǞǺǵȅǢ, ȀʪǢǹȄȋǸ ȀǔǼ́ǰ ǵȄ ǢǼȋǽ ӶǽȋȀǼ ϤǸȁȄǼ ȀǺȓ ǵ͊ 

ȁȋǱ ǶȄȋǼ ǸȄ ǖǢȄǼȋǰ ԋǥɝǬǵȄ ǥǬȋǱ ǶȄȋǼǑ ֧Ǽȅ́Ǳ ȀǔǼ́ǰ ǢȄǻɝǢȄȅǼǱȄ ǸǩȄȓ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼ ǞǸǔ ǢǺɝ͛ȋǽ ȅǵǼȄǶ˭Ȅ 

ȅǵȅ́Ǳ ǢȋǼǑ 

ӶǽȀ ֧ǼȅʹǱǹȄȋǸ ȀǔǼʹȋǰǼ ʙȅʆȓȄ 

¶ ς  ͈Ǡ ǶȅǼˏ̏ ǶȅǼȋǸȋǾ ȀǔǼʹǰ: ӶǽȀͼȋǽȄ ǞǺǵ ͛Ȅȋǵ ǼȄǣȄ ǚȅǧǱ, ȭǻǣȄȋǵ ǗʖɝǱȄ ǸȄ ǖȅǱȅǼɦ ǱȄǶǺȄʔȄ ȭǵǘǑ Ǘʖɝ 

ǶȅǼȋǸȋǾ ӶǽȀͼȋǽȄ ǺȅǼǧȄ ǴȋǼ ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ ֧ǱǼȄǔ, ӶǽͼȋǽȄ ς͈ ǞǸǔ ǶȅǼ͈ȄǼ ͛Ȅȋǵ ȀǔǼʹǰ ǢξǵǑ 

¶ ȀʪǢ ȭ͗ȄȋǼǩ ȅȀȋ͗Ǻ ϤǸȁȄǼ Ǣξǵ: ӶǽȀͼȋǽȄȋǢ ȀʪǢǹȄȋǸ ȀǔǼʹǰ ǢǼȄǼ ǩϢ ȭ͗ȄȋǼǩ ȅȀȋ͗Ǻ ϤǸȁȄǼ ǢǼȄ 

ǚȅǧǱ, ȭǻǺǵ ǱȄǢ, ȭȀǽǷ ǸȄ ϗǢǑ ǞȋǱ ǢȋǼ ӶǽͼȋǽȄ ӱȅǽȋȓ ǸȄ ȀȄȅǩȋȓ ǼȄǣȄ ǻȄȋǸ ǞǸǔ ȭȀͼȋǽȄǼ ʹȅǱ ȁȋǸ ǵȄǑ 
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¶ ǖȅǱȅǼʱ ǧȄǶ ǞȑȄȋǵȄ: ӶǽȀͼȋǽȄ ǞǺǵ ǩȄȓǤȄȓ ǼȄӝǵ, ȭǻǣȄȋǵ ǖȅǱȅǼʱ ǧȄǶ ǸȄ ǹсǩ ȁǠȓȄǼ Ȁ̭ȄǸǵȄ ȭǵǘǑ Ǟʨ 

ӶǽͼȋǽȄǼ Ǥǭǵ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ǸǩȄȓ ǼȄǣȋǱ ȀȄȁȄϦ ǢǼȋǸǑ ȭǻǺǵ, ǞǢʨ ʈȄǘ̃ȄǼ ǸȄ ǖϢȄϢ ǹȄǼȆ ӶǽȀ ȅǵȋǧǼ 

ȅǳȋǢ ǼȄǣȋǽ ǱȄ ǹȄȋǽȄǹȄȋǸ ȀǺȅǲɝǱ ǢȄǩ ȁȓǑ 

¶ ʙȅǱȋǼȄǴ֚ǽǢ ϤǸ͛Ȅ ʈȁǰ: ӶǽȋȀǼ ʹȅǱ ʙȅǱȋǼȄȋǴ ȀȄǸǴȄȋǵ ǢȄǩ ǢǼȋǱ ȁȋǸǑ ȭǻǺǵ, ǘȋǽǢȋʏȄǮͼȋǽȄ ǻǲȄǻǲǹȄȋǸ 

֧ǼȅʹǱ ǢǹȄȋǼ ǼȄӝǵ, ǻȄȋǱ ǞͼȋǽȄ ǭȄ̃Ȅ ǞǸǔ ǶȅǼ͈ȄǼ ǲȄȋǢǑ 

֧ǼȅʹǱ ȀǔǼʹȋǰǼ ǩϢ ʙȋȓȄǩǵȆȓ ȀȄǸǴȄǵǱȄ 

¶ ȮǸԋʅȅǱǢ ӶǽȋȀǼ ȀǔǼʹǰ: ȮǸԋʅȅǱǢ ӶǽȀ ȭǻǺǵ ʈȄǘ̃ȄǼ ǸȄ ȅʑǽͼȋǽȄ, ȭȀͼȋǽȄǼ ȅǸԋʅִ ȀǔȋǻȄǤ ȅǸȅˏ̏ Ǣξǵ ǞǸǔ 

ȭȀͼȋǽȄǼ ȭǢȄǮ ǸȄ ǱȄȋǼǼ ǖǸ͛ȄǠ ȭǧǢ ǢξǵǑ ǻȅǳ ȭǢȄȋǵȄ ǱȄǼ ʹȅǱʈ͚ ȁȋȓ ǲȄȋǢ, ǱȄȁȋǽ ǱȄ ȭǺǼȄǺǱ ǢǼȋǱ ȁȋǸǑ 

¶ ԋǥɝǬǵȄ ʙȅǱȋǼȄǴ: Ǡȋȓȅ̷ǔ ӶǽȋȀǼ ֧ǼȅʹǱ ȀǔǼʹǰ ςԎǺȄʔ ӶȋǽǼ ʹȅǱ ȭǼȄǴ ǢȋǼ ǵȄ, ǸǼǔ ǢǺͫȋǳǼ ȅǵǼȄǶ˭ȄǠ 

ȅǵȅ́Ǳ ǢȋǼǑ ȭǻǺǵ, ȭȀǷʨ ȅǤȓȄǼ ȭǻǺǵ ȭȁǽȋǺǬ, ȭˁȄǹȀ, ǸȄ ֧ǼʹȄ ǧǾǺȄͼȋǽȄ ȀʪǢǹȄȋǸ ȀǔǼʹǰ ǢǼȄ ǚȅǧǱ ǻȄȋǱ 

ǱȄ ϤǸȁȄȋǼǼ ǩϢ ʙϊǱ ǲȄȋǢ ǞǸǔ ϤǸȁȄȋǼǼ ȀǺȓ ȭǢȄǵ ԋǥɝǬǵȄ ǵȄ ǥȋǬǑ 

¶ ӶǽȀ ȀʪǢǹȄȋǸ ȭǷǼǱ ǼȄǣȄ: ǢȄǩ ȭǾȋǿ ӶǽͼȋǽȄ ȀʪǢǹȄȋǸ ȭǷǼǱ ǼȄǣȄ ǚȅǧǱǑ ǻȅǳ ǞͼȋǽȄ ǞǢ ǩȄȓǤȄȓ 

ǖȋǤȄǨȄǽǹȄȋǸ ǼȄǣȄ ȁȓ, ǱȋǸ ǶǼǸǱͫ ǢȄȋǩ ȭǣсǩ ǶȄǠȓȄ Ǣʪǵ ȁȋǸ ǞǸǔ ԋǥɝǬǵȄǼ Ȁ̭ȄǸǵȄ ǸȄȑȋǸǑ ǱȄǘ, ʙȋǱʅǢʨ 

Ӷǽ ȅǵȋǩǼ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ǼȄǣȄ ʙȋȓȄǩǵǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - Ț.Ț 

 

Ȁǔȅʹ̔ ʙ̈́: 

șǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ ȭǢȄǵ Ӷǽͼȅǽ ʙȋȓȄǩǵȆȓ? 

 

ȚǑ Ǡȋȓȅ̷ǔ ӶǽȀ ȅǵȓȅǺǱ ǼʹǰȄȋǸʹǰ ǢǼȄ ȭǢǵ ͼξΖԛǰɝ? 

 

țǑ Ǡȋȓȅ̷ǔ ӶǽȀ Ȁȁȋǩ ǖʅȄȋʺȀȋǻȄϛ ǢǼȄǼ ǩϢ ȅǢǹȄȋǸ ȀȄǩȄȋǵȄ ǚȅǧǱ? 

 

ȜǑ Ǡȋȓȅ̷ǔ ӶǽȀ ֧ǼȅʹǱǹȄȋǸ ȀǔǼʹǰ ǢǼȋǱ ȅǢ ǢǼȄ ǚȅǧǱ? 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙ̈́: 

 

șǑ ȅǵȋǧǼ ȭǢȄǵʨ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ ʙȋȓȄǩǵȆȓ ӶǽȀ ǵȓ? 

A) ɹʅȄ̩Ȁ 

B) Ǡȋȓȅ̷ǔ ȭǺȅǾǵ 

C) ȁʅȄǺȄǼ ȅʑǽ 

D) ֧ǼʹȄ ȭˁȄǹȀ 

 

ȚǑ Ǡȋȓȅ̷ǔ ӶǽȀ ǼʹǰȄȋǸʹȋǰǼ ʙǴȄǵ ǚȋ˶ϩ ȅǢ? 

A) ȭȀȐ̋ǻɝ ǶǼȆ́Ȅ ǢǼȄ 

B) ǱȄ ǶȅǼ͈ȄǼ, ǢȄǻɝǢǼȆ ǞǸǔ Δʨ֙  ɦǲȄǢȄ ȅǵȅ́Ǳ ǢǼȄ 

C) ǵԅǵ ȭǳǣȄȋǵȄ 

D) ͮȄ̃ ǵȄǺ ǶǼȆʹȄ ǢǼȄ 

 

țǑ Ǡȋȓȅ̷ǔ ӶǽȀ ȅǢǹȄȋǸ Ȁȁȋǩ ǖʅȄȋʺȀȋǻȄϛ ȁȋǱ ȁȋǸ? 

A) ȭǺȋǪȋǱ ǼȄǣȄ 

B) Ӷǽ Ǹȋʺ ǢȄȋǩǼ ȭǮȋ͔Ǽ ȅǵȋǧ ǼȄǣȄ 

C) ȅȀȋ͗ϥȄʨǢǹȄȋǸ ǞǸǔ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ȭǻǺǵ ǱȄǢ ǸȄ ȭǾǽȋǷ ǼȄǣȄ 

D) ǢǺͫȋǳǼ ϤȅʱǤǱ ϤȄȋǤ ǼȄǣȄ 

 

ȜǑ Ǡȋȓȅ̷ǔ ӶǽȀ ֧ǼȅʹǱǹȄȋǸ ȀǔǼʹȋǰǼ ǩϢ ȅǢ ǢǼȄ ǚȅǧǱ? 

A) ǢȄȋǩǼ ȭǮȋ͔ ǞȋǽȄȋǺȋǽȄǹȄȋǸ ǼȄǣȄ 

B) ǸȄǘȋǼ ȭǼȋǣ ȭǳȓȄ ǻȄȋǱ ȅǹǱȋǼ ǩȄȓǤȄ ǵȄ ȁȓ 

C) ֧ǼȅʹǱǹȄȋǸ ς͈, ǶȅǼ͈ȄǼ ͛Ȅȋǵ ǻǲȄǻǲ ȭǽȋǸȅǽǔ Ǡ Ȁȅ˓Ǳ ǢǼȄ 

D) ǞǢʨ ȭ͗ȄȋǼǩ ȅǸȋǵ ȭǷȋǽ ǼȄǣȄ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ț.Ț  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭Ǽ: 

 

șǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ ȭǢȄǵ Ӷǽͼȅǽ ʙȋȓȄǩǵȆȓ? 

ǚ˭Ǽ: ʙȋȓȄǩǵȆȓ Ǡȋȓȅ̷ǔ ӶǽȀͼȅǽǼ Ǻȋϡ ǼȋȓȋǨ ǘȋǽǢȋʏȄǮ, ǖʅȄȋˈǽ ʈȄǘ̃ȄǼ, ʴʅȄ̩Ȁ, ȅǧȅǶǔ ȁʅȄǺȄǼ, ȭȀǷʨ ȅǤȓȄǼ, 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ ֧ǼʹȄ ȅǾ̷/ ȭȁǽȋǺǬǑ 

 

ȚǑ Ǡȋȓȅ̷ǔ ӶǽȀ ȅǵȓȅǺǱ ǼʹǰȄȋǸʹǰ ǢǼȄ ȭǢǵ ͼξΖԛǰɝ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ӶǽȀ ȅǵȓȅǺǱ ǶȅǼǳǾɝǵ ǢǼȋǽ ǱȄ ǶȅǼ͈ȄǼ, ǢȄǻɝǢǼȆ ǞǸǔ Δʨ֙  ɦǲȄȋǢ, ǻȄ ǢȄȋǩǼ ȅǵǼȄǶ˭Ȅ ǞǸǔ ǳ́ǱȄ 

ǸǩȄȓ ǼȄȋǣǑ 

 

țǑ Ǡȋȓȅ̷ǔ ӶǽȀ Ȁȁȋǩ ǖʅȄȋʺȀȋǻȄϛ ǢǼȄǼ ǩϢ ȅǢǹȄȋǸ ȀȄǩȄȋǵȄ ǚȅǧǱ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ӶǽȀͼȋǽȄȋǢ ȅȀȋ͗ϥȄʨǢǹȄȋǸ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ, ȭǻǺǵ ǱȄǢ ǸȄ ȭǾǽȋǷ ȀȄȅǩȋȓ ǼȄǣȄ ǚȅǧǱ, ǻȄȋǱ ǢȄȋǩǼ 

ȀǺȓ Ȁȁȋǩ ȭȀͼȋǽȄ ǶȄǠȓȄ ǻȄȓǑ 

 

ȜǑ Ǡȋȓȅ̷ǔ ӶǽȀ ֧ǼȅʹǱǹȄȋǸ ȀǔǼʹǰ ǢǼȋǱ ȅǢ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ӶǽȀͼȋǽȄȋǢ ς͈ ǞǸǔ ǶȅǼ͈ȄǼ ͛Ȅȋǵ, ǻǲȄǻǲǹȄȋǸ ȭǽȋǸȅǽǔ ǢȋǼ ǞǸǔ ǱȄǢ ǸȄ Ǹȋʺ ȀǔǼʹǰ ǢǼȄ ǚȅǧǱ, 

ǻȄȋǱ ǱȄ ʹȅǱʈ͚ ǵȄ ȁȓ ǞǸǔ ȅǵǼȄǶ˭Ȅ ǸǩȄȓ ǲȄȋǢǑ 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭Ǽ: 

 

șǑ ȅǵȋǧǼ ȭǢȄǵʨ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ ʙȋȓȄǩǵȆȓ ӶǽȀ ǵȓ? 

ǚ˭Ǽ: C) ȁʅȄǺȄǼ ȅʑǽ 

 

ȚǑ Ǡȋȓȅ̷ǔ ӶǽȀ ǼʹǰȄȋǸʹȋǰǼ ʙǴȄǵ ǚȋ˶ϩ ȅǢ? 

ǚ˭Ǽ: B) ǱȄ ǶȅǼ͈ȄǼ, ǢȄǻɝǢǼȆ ǞǸǔ Δʨ֙ʱ ǲȄǢȄ ȅǵȅ́Ǳ ǢǼȄ 

 

țǑ Ǡȋȓȅ̷ǔ ӶǽȀ ȅǢǹȄȋǸ Ȁȁȋǩ ǖʅȄȋʺȀȋǻȄϛ ȁȋǱ ȁȋǸ? 

ǚ˭Ǽ: C) ȅȀȋ͗ϥȄʨǢǹȄȋǸ ǞǸǔ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ȭǻǺǵ ǱȄǢ ǸȄ ȭǾǽȋǷ ǼȄǣȄ 

 

ȜǑ Ǡȋȓȅ̷ǔ ӶǽȀ ֧ǼȅʹǱǹȄȋǸ ȀǔǼʹȋǰǼ ǩϢ ȅǢ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: C) ֧ǼȅʹǱǹȄȋǸ ς͈, ǶȅǼ͈ȄǼ ͛Ȅȋǵ ǻǲȄǻǲ ȭǽȋǸȅǽǔ Ǡ Ȁȅ˓Ǳ ǢǼȄ 
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ǬȄ ͔ȅǾǬ-Ț.Ț 

ǬȄȋ͔Ǽ ǵȄǺǕ Ǡȋȓȅ̷ǔȋȓǼ ǢȄȋǩ ϤǸϘǱ ӶǽȀͼȋǽȄ ȀǵȄʱ ǢǼǵǑ 

Instructions  (ȅǵȋǳɝǾǵȄǸǽȆ): 

ȅǵȋǧǼ ȅǵȋǳɝǾǵȄͼȋǽȄ ǺȋǵȄȋǻȄǤ ȀȁǢȄȋǼ Ƕ֫ǵ Ǡ ֓ӱǵ: 

Á Ǟǘ ʙʅȄǢʨǢʅȄǽ ȭǮȋǺȄǵȋ͖Ǿǵʨ Ǡȋȓȅ̷ǔ șȅǩ, Țȅǩ,țȅǩ-ǞǼ ǞǢ ǸȄ ǞǢȄȅǴǢ ǘǚȅǵȋǬǼ ǶȄǼǷǼϥȄ̑ 

ʆȄǘȋǬȅǼȓȄǼ ȅǹȅ˭ȋǱ ȮǱȅǼǑ  

Á Ǟǘ ֚ϨȄȓǵ ǢȄǻɝʆǺʨ ǗǶǵȄǼ ȭǺȐȅǽǢ ǳ́ǱȄ ǶȅǼǺȄǶ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȋǸǑ 

Á ȅǼȋȀȄȀɝͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁǠȓȄǼ ǩϢ ǗǶǵȄȋǢ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

Á Ǟǘ ȭǮȋǺȄǵȋ͖Ǿǵ Ȁ̩̏ ǢǼȄǼ ǩϢ ǗǶǵȄȋǢ ȅʔǾ (țȘ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

Procedure  (ʙȅʆǻȂȄ): 

Á ǢȄȋǩǼ ǴǼǰ ǖԑǻȄȓȆ ʙȭȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) ϤǸȁȄǼ ǢξǵǑ 

Á ȀǼǸǼȄȁӜǱ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ ǶǮȂȇǵǑ 

Á ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ȀǢǽ ǚǶǢǼǰ Ȁǔʈȁ ǢξǵǑ 

Á ȅǵǴɝȄȅǼǱ ȀǺȋȓǼ Ǻȋϡ ǢȄǩʨ Ȁ̩  ̏ǢξǵǑ 

Á ȀǸɝǳȄ ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ (OHS) ȀǔʆȄ̇ ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧ֟ǵǑ  

 

Job Specification  Information  (ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ): 

Á ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

Á ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ȅǾǣǵ ȀȄǺʈȆ ǹȄǽǹȄȋǸ ȅǼȅǹǚ ǢξǵǑ 

Á ȭǶǵ, ȭǶǵȅȀǽ, ǢȄǤǩ, ǢǽǺ ǞǸǔ ʙȅǾʹǰ ֓ǢȋǽǬ Ȁǔʈȁ ǢξǵǑ 

Á ʙǳ ˭ǨȅǸ ͼȋǽȄ ǶǻɝȋǸ́ǰ ǢξǵǑ 

Á ǨȅǸ/ǮȄȓȄʈȄǺʨ ӝǸ ȀǱǢɝǹȄȋǸ ǶǻɝȋǸ́ǰ Ǣξǵ ǞǸǔ ǵȄǺ ȅǽӝǵǑ 

Á ʙȅǱʨ ǨȅǸǼ ǢȄǻɝǢȄȅǼǱȄ ȅǽȅǣǱǹȄȋǸ ϤȄϚȄ ǢξǵǑ   

Á ȅǵȋǧǼ ʙǲǺ ǣȄȅǽ ǥȋǼ Ǡȋȓȅ̷ǔ ӶǽȋȀǼ ͼȋǽȄǼ ǵȄǺ ȅǽӝǵǑ    

Á ȅǵȋǧǼ ȅΜǱȆȓ ǣȄȅǽ ǥȋǼ Ǡȋȓȅ̷ǔ ӶǽȋȀǼ ͼȋǽȄǼ ǢȄǩ ǚȋ̀ǣ ǢξǵǑ 

Á Ȁ̩̏ ǢǼȄ ǢȄǩʨ ʙȅǾʹȋǢǼ ȅǵǢǬ ǩǺȄ ȅǳǵǑ    

ǢȄȋǩǼ ȅǸǸǼǰǕ (ʙȋȓȄǩǵ ǖԑǻȄȓȆ ԜǲǢ ǢȄǤǩ ϤǸȁȄǼ Ǣξǵ) 

 

ǠȓȄǢɝǾȆǬǕ 

ʆȅǺǢ 

ǵǔ 

ǨȅǸ ӶǽȀ- ǞǼ ǵȄǺ ӶǽȀ ǞǼ ǢȄǩ 

 

șǑ 
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ȚǑ 

 

  

țǑ 

 

  

ȜǑ 

 

  

ȝǑ 

 

  

 

 

 

 

ʙȋȓȄǩǵȆȓ ȅǼȋȀȄȀɝ: 

 

ӶǽȀ: Á ǠȓȄǢɝ ȅǾǬ 

ǘʹǘǶȋǺ̀: ¶ ǧȄǬɝ/ǮȄȓȄʈȄǺ 

¶ ǺȄǢɝȄǼ 

¶ ȭǵȄǬ֓Ǣ 

ȭǺȅǾǵȄȅǼ: - 

ϥȄȋǬȅǼȓȄǽ: Á ʙȅǾʹǰ ֓ǢȋǽǬ 

Á ȭǶǵ 

Á ȭǶǵȅȀǽ 

Á ǢȄǤǩ 

Á ǢǽǺ 

ϤȅʱǤǱ ֧ǼʹȄ 

ȭǶȄǾȄǢ 

(ȅǶȅǶǘ):  

¶ Ǡȋȓȅ̷ǔ ȭˁȄǹȀ 

¶ ǮȄ͗ ǺȄ͔ 

¶ ǞȋʙȄǵ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ț.ț 

 

ȅǾǣǵ Ƿǽ-ț: Ǡȋȓȅ̷ǔ ǩȋȓ̀ ȅǧȅͥǱ ǢǼȋǱ ǶȄǼȋǸǑ 

 
 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝȋǵ PPE ϤǸȁȄǼ 

ü Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ʙǢȄǼ 

ü ǩȋȓȋ̀Ǽ ǺȄʔȄ, ȭǢȄǰ ǞǸǔ ȅǷǬ-ǗǶ 

 

(Ǣ) Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝȋǵ PPE ϤǸȁȄǼǕ 

Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ Ǡ ȁʅȄȋ̃ȅǽǔȋȓǼ ȀǺȓ ȀʪǢ ȭȀǷʨ Precautions  ǞǸǔ PPE ϤǸȁȄǼ ǢǼȄ ǖǶȅǼȁȄǻɝǑ ǞǼ 

ǺȄϡȋǺ ǢǺͫǼȄ ȅǵǼȄǶǳǹȄȋǸ ǢȄǩ ǢǼȋǱ ǶȄȋǼ ǞǸǔ ԋǥɝǬǵȄ ȭǼȄǴ ǢǼȄ Ȁ̭Ǹ ȁȓǑ ȭȀǷʨ ȅʙǢǾ̑ (safety precautions ) 

ǞǸǔ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) ϤǸȁȄǼ ǢǼȄ ǵȄ ȁȋǽ ǱȄ ͼξǱǼ ԋǥɝǬǵȄǼ ǢȄǼǰ ȁȋǱ ǶȄȋǼǑ ǱȄǘ, ʙȅǱʨ Ǡȋȓȅ̷ǔ 

ǢȄȋǩǼ ȀǺȓ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ ǖԑȀǼǰ ǢǼȄ ǞǸǔ ȀʪǢ PPE ǶȅǼǴȄǵ ǢǼȄ ǚȅǧǱ, ǻȄȋǱ ǢȄǩʨ ȅǵǼȄǶǳ ǞǸǔ ǢȄǻɝǢǼ ȁȓǑ 

 

ȭȀǷʨ Precautions  ǞǸǔ PPE ϤǸȁȄȋǼǼ ʙȋȓȄǩǵȆȓǱȄ: 

Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ ǞǸǔ ȁʅȄȋ̃ȅǽǔ ʙȅʆȓȄ ǖǱʅ̇ ӱǓȅǢԛǰɝ ȁȋǱ ǶȄȋǼ, ȭǻǣȄȋǵ ǚ̩ ǱȄǶǺȄʔȄ, ǱȆʛ ǗʖɝǱȄ, ȭǴсȓȄ ǞǸǔ 

͟ȄǢɝ ȭǲȋǢ ֧Ǽ́Ȅ ʙȋȓȄǩǵ Ǒ ȀʪǢ PPE ǞǸǔ ȭȀǷʨ Precautions  ǨȄȑȄ Ǟǘ ǢȄǩ ǢǼȄ ȅǸǶ˓ǵǢ ȁȋǱ ǶȄȋǼ ǞǸǔ 

ԋǥɝǬǵȄ ǥǬȋǱ ǶȄȋǼǑ ȅǵǼȄǶǳ ǢǺɝǶȅǼȋǸǾ ȅǵȅ́Ǳ ǢǼȋǱ ȭȀǷʨ ȅʙǢǾ̑ ǞǸǔ PPE ǖǶȅǼȁȄǻɝǑ 

 

 

 

ȭȀǷʨ Precautions  Ǡ PPE ǞǼ ϤǸȁȄȋǼǼ ʙȅʆȓȄ: 

ǱȄǶǺȄʔȄ ȭǲȋǢ ֧ǼʹȄ: Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ Ǡ ȁʅȄȋ̃ȅǽǔȋȓǼ ȀǺȓ ǱȄǶǺȄʔȄ ǖǱʅ̇ ǚˌ ȁȋǱ ǶȄȋǼǑ ǞǼ ȭǲȋǢ ֧ǼʹȄ 

ȅǵȅ́Ǳ ǢǼȋǱ ǲȄǺɝȄǽ ȭˁȄǹȀ ǞǸǔ ֧Ǽ́Ȅ ǩʅȄȋǢǬ ǶȅǼǴȄǵ ǢǼȄ ǚȅǧǱǑ 
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ȭǧȄǣ ǞǸǔ ֙ȋǣǼ ֧ǼʹȄ: Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǖȅǱȅǼʱ ͟ȄǢɝ ǞǸǔ ȭǼȅǮȋȓǾǵ ȮǱȅǼ ȁȓ ǻȄ ȭǧȄǣ ǞǸǔ ΖȋǢǼ ǩϢ ́ȅǱǢǼ 

ȁȋǱ ǶȄȋǼǑ ȭȀǩϢ, ֧ǼʹȄ ǤǤǽȀ ǸȄ ȅǾ̷ ǞǸǔ ֧ǼʹȄ ֙ȋǣȄǾ ǶǼȄ ǚȅǧǱǑ Ǟʨ ȭǧȄǣ ǞǸǔ ֙ǣȋǢ ֧ǼȅʹǱ ǼȄȋǣǑ 

 

ǾǼȆȋǼǼ ֧ǼʹȄ: Ǡȋȓȅ̷ǔȋȓǼ ȭǴсȓȄ ǞǸǔ ǱȄǶ ȭǲȋǢ ǾǼȆǼȋǢ ֧ǼȅʹǱ ǼȄǣȋǱ ֧ǼʹȄ ȭǶȄǾȄǢ ǶȅǼǴȄǵ ǢǼȄ ǚȅǧǱ, ǻȄ Ǘͼǵ 

ʙȅǱȋǼȄǴȆǑ ֧ǼʹȄ ȭǶȄǾȄȋǢǼ ǺȄϡȋǺ ǾǼȆȋǼǼ ǱȄǶ ȭǲȋǢ ǼʹȄ ǶȄǠȓȄ ǻȄȓǑ 

 

ȁȄȋǱǼ ֧ǼʹȄ: Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ Ǡ ȁʅȄȋ̃ȅǽǔȋȓǼ ȀǺȓ ȁȄȋǱǼ ǩϢ ȭǼȋǬǮ ȭˁȄǹȀ ǶǼȄ ǚȅǧǱ, ǻȄ ǱȄǶ, Ǘͼǵ ǞǸǔ 

ȭǻȋǢȄȋǵȄ ǾȄǼȆȅǼǢ ǗǥȄǱ ȭǲȋǢ ֧ǼʹȄ ʙǳȄǵ ǢȋǼǑ  

 

σȄȀ-ʙσȄȋȀǼ ֧ǼʹȄ: Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȭǴсȓȄ ǞǸǔ ϛȄȀ ǚִǶ̏ ȁȓ, ǻȄ σȄȀ-ʙσȄȋȀǼ ǩϢ ʹȅǱǢǼ ȁȋǱ ǶȄȋǼǑ ǱȄǘ, 

ȅǶȅǶǘ ǞǼ ǖ̇ ɝɦ֖ ȅȁȀȄȋǸ σȄȀǻ̆ ֧Ǽ́Ȅ ǺȄ͔ ǸȄ ȅǷ̵ ȄǼ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱǑ 

 

Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ Ǡ ȁʅȄ̃ȅǽǔȋȓǼ ȀǺȓ ȭȀǷʨ Precautions  ǖԑȀǼǰ: 

ǶȅǼǳǾɝǵ Ǡ ȁʅȄ̃ȅǽǔȋȓǼ ǗȋǤ ʙϊȅǱ: ȀǸȀǺȓ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ ǸȄ ȁʅȄȋ̃ȅǽǔȋȓǼ ǗȋǤ ǻǲȄǻǲ PPE ǶȅǼǴȄǵ 

ȅǵȅ́Ǳ Ǣξǵ ǞǸǔ ǢȄȋǩǼ ǶȅǼȋǸȋǾ ȭǢȄȋǵȄ ӱǓȅǢ ǗȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢξǵǑ  

 

ǱȄǶǺȄʔȄ ǻȄǧȄǘ ǢǼȄ: ǻǣǵ Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ǱȄǶǺȄʔȄ ȅǵȓ̆ǰ ǢǼȄ ȁȓ, Ǳǣǵ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ǻ̆ǶȄȅǱ ǾȆǱǽ ȁȋȓ ȭǤȋǨ 

ǞǸǔ ǱȄǶǺȄʔȄ ϖȄǹȄȅǸǢ ǖǸ͛Ȅȓ ǼȋȓȋǨǑ 

 

ȭǴсȓȄ ǞǸǔ ϛȄȀ ȅǵǤɝǺǵ ǶȅǼǳǾɝǵ: Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǺȄϡȋǺ ȅǵǤɝǱ ȭǴсȓȄ ǞǸǔ ϛȄȋȀǼ ǶȅǼǺȄǰ ǺȅǵǬǼ Ǣξǵ, ǻȄȋǱ ȭȀͼȅǽ 

σȄȀ-ʙσȄȋȀǼ ǩϢ ʹȅǱǢǼ ǵȄ ȁȓǑ ǞǼ ǩϢ σȄȀ-ʙσȄȀ ֧ǼʹȄ ȀǼ˙ȄǺ ϤǸȁȄǼ ǢξǵǑ 

 

(ǣ) Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ʙǢȄǼǕ 

Ǡȋȓȅ̷ǔ ǞǢʨ ǩʨǽ ʙȅʆȓȄ ȭǻǣȄȋǵ ȅǸȅǹ̏ ǴǼȋǵǼ ǩȋȓ̀ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ʙȅǱʨ Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ȅǵǩϖ ȮǸȅǾ͊ʅ ǞǸǔ 

ǚǶȋǻȄȅǤǱȄ ǼȋȓȋǨ, ǻȄ ȅǵǹɝǼ ǢȋǼ ǢȄȋǩǼ ʙȋȓȄǩǵȆȓǱȄ ǞǸǔ ʙȅʆȓȄǼ ǠǶǼǑ Ǡȋȓȅ̷ǔ ǩȋȓ̀ͼȅǽ ǞǢʨ ȅǵȅǳɝ͊ ʙǢȄȋǼ 

ȀȄǩȄȋǵȄ ǲȄȋǢ ǞǸǔ ǱȄȋǳǼ Ǿȅɦ Ǡ ǢȄǻɝ́ǺǱȄ Ǟǘ ʙǢȄȋǼǼ ǠǶǼ ȅǵǹɝǼ ǢȋǼǑ ǞǣȄȋǵ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ʙǢȄǼͼȋǽȄ ȅǸ͚ȄȅǼǱ 

ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄ, ǻȄ Ǡȋȓȅ̷ǔ ǢȄȋǩ ǳʹǱȄ ǞǸǔ ȀǷǽǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȀȁȄȓǢǑ 

 

ș. ǸȄǬ ǩȋȓ̀ (Butt Joints): ǸȄǬ ǩȋȓȋ̀ ԋʨ ǖǔǾ ǞȋǢ ǖǶȋǼǼ ֙ ȋǣȄ֙ȅǣ ǼȄǣȄ ȁȓ ǞǸǔ ȭȀͼȅǽȋǢ ǞǢȀȄȋǲ Ǡȋȓ̷ 

ǢǼȄ ȁȓǑ Ǟǘ ǴǼȋǵǼ ǩȋȓȋ̀ ȀȄǴȄǼǰǱ ԋʨ ȭǺǬȄǽ ǾȆȋǬǼ ʙȄ ̇ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȅǺȅǽȋȓ ֜  ɦǢǼȄ ȁȓ, ǞǸǔ Ǡȋȓȅ̷ǔ 

ʙȅʆȓȄ ȭǲȋǢ ǾȅʱǾȄǽȆ ǞǸǔ ȅ͛ȅǱǾȆǽ ȀǔȋǻȄǤ ȮǱȅǼ ȁȓǑ 

 

Ț. ϨȄǶ ǩȋȓ̀ (Lap Joints): ϨȄǶ ǩȋȓȋ̀ ԋʨ ǖǔǾ ǞȋǢ ǖǶȋǼǼ ǚǶǼ ǸȀȄȋǵȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǖ ̼͛ ȄȓȆ ȀǔȋǻȄǤ 

ȮǱȅǼ ǢȋǼ, ȭǻǣȄȋǵ ǞǢʨ ǖǔǾ ǖϢʨǼ ǚǶǼ ȅǳȋȓ ǧȋǽǑ Ǟʨ ǖǱʅ̇ ǾȅʱǾȄǽȆ ȁȓ ǞǸǔ ǧȄǶ Ȁȁʅ ǢǼȋǱ ǶȄȋǼ, ȅǸȋǾǿǱ 

ǻǣǵ ԋʨ ǖǔȋǾǼ ǗǢȄǼ ǸȄ ǗǥȄǱ ǞȋǢ ǖǶǼȋǢ Ȁǔ֜ʱ ǢǼȄǼ ǩϢ ʙȋȓȄǩǵ ȁȓǑ 

 

ț. ǢǵɝȄǼ ǩȋȓ̀ (Corner Joints): ǢǵɝȄǼ ǩȋȓȋ̀ ԋʨ ǖǔǾ ǞȋǢ ǖǶǼȋǢ ȡȘ ȅǮȅʈ ȭǢȄȋǰ ֜  ɦǢǼȄ ȁȓ, ǻȄ ǞǢʨ ȭǢȄǰ 

ȮǱȅǼ ǢȋǼǑ Ǟʨ ȀȄǴȄǼǰǱ ͛Ȅǵ ȀǔʹȅǧǱ ǞǽȄǢȄȓ ϤǸϘǱ ȁȓ ǞǸǔ ȀǔȋǻȄȋǤǼ ͛ȄȅȓΖ ǞǸǔ ԍȒǱȄ ǸȄȑȄȓǑ 

 

Ȝ. ʨ-ǩȋȓ̀ (T-Joints): ʨ-ǩȋȓ̀ ԋʨ ǖǔȋǾǼ ǞǢʨǼ Ǻȋϡ ǖϢʨ ǚ̀νǹȄȋǸ ǼȄǣȄ ȁȓ, ȭǻǵ ǞǢʨ ʨ ǗǢȄǼ ȮǱȅǼ ȁȓǑ 

Ǟǘ ǴǼȋǵǼ ǩȋȓ̀ ȭǸȅǾǼǹȄǤ ͖ȄǢǧȄǼȄǽ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓ, ȭǻǣȄȋǵ ԋʨ ǖǔǾ ǞȋǢ ǖǶǼȋǢ ȀȄȋǶȄǬɝ ǢȋǼǑ 
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ȝ. ȭǸȀ ȭǺǬȄȋǽǼ ԚξΖ (Thickness of Parts): ǻǣǵ ԋʨ ǖǔǾ Ȁǔ֜ʱ ǢǼȄ ȁȓ, ǱȄȋǳǼ ԚξΖ ǶǼȆʹȄ ǢǼȄ ͼξΖԛǰɝǑ 

ǖǔǾͼȅǽǼ ԚξΖ ȀʪǢǹȄȋǸ ǺȄǶȄ ǵȄ ȁȋǽ, Ǡȋȓȅ̷ǔ ȀǷǽ ȁȋǸ ǵȄǑ Ǡȋȓȅ̷ǔ ǞǼ ȀǷǽǱȄ ȅǵǹɝǼ ǢȋǼ, ȭȀͼȅǽǼ ȀʪǢ ԚξȋΖ 

ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȀǔȋǻȄǤ ͛ȄǶǵ ǢǼȄǼ ǚǶǼǑ  

 

Ȟ. ξǬ ǠȋǶȅǵǔ (Root Opening): ξǬ ǠȋǶȅǵǔ ȁȋ ˏԋʨ ǖǔȋǾǼ ǺȄȋǪ ȭǻ ǷсǢ ǲȄȋǢǑ Ǟʨ Ǡȋȓȋ̷Ǽ Ǿȅ ɦǞǸǔ ͼǰǺȄȋǵǼ 

ǩϢ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ ǻȅǳ ǷсǢ ӝǸ ȭǸȅǾ ȁȓ, ǱȋǸ Ǡȋȓ̷ ǖǶǻɝȄ̔ ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ 

 

ȟ. ξǬ ȭǷȀ (Root Face): ξǬ ȭǷȀ ȁȋǽȄ ԋʨ ǖǔȋǾǼ Ȁǔ֜ʱ ȁǠȓȄǼ ͛ȄǵǑ Ǟʨ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ͼξΖԛǰɝ ǞǢʨ ȅǳǢǑ 

ǞǼ ȀʪǢ ǖǸ͛Ȅǵ Ǡȋȓȅ̷ǔȋȓǼ ǷǽϖοǶ ǻǲȄǻǲ Ǿȅ ɦȅǵȅ́Ǳ ǢȋǼǑ 

 

ȟ. ȭǸȋǹǽ Ǟȋˈǽ (Bevel Angle): ȭǸȋǹǽ Ǟȋˈǽ ȁȋǽȄ ǖǔǾͼȅǽǼ ȭǢȄǰ ǻȄ Ǡȋȓȋ̷Ǽ ǩϢ ʙϊȅǱ ȭǵȓǑ Ǟǘ ȭǢȄǰʨ 

ȀʪǢǹȄȋǸ ȮǱǼȆ ǢǼȄ ȁȋǽ, Ǡȋȓȋ̷ ǻǲȄǻǲ ʙǸȄȁ ǞǸǔ ȀǔȋǻȄǤ ǶȄǠȓȄ ǻȄȋǸǑ 

 

ȡ. ;ǹ Ǟȋˈǽ (Groove Angle): ;ǹ Ǟȋˈǽ ǞǢʨ ȅǸȋǾǿ ǴǼȋǵǼ ȭǢȄǰ ǻȄ Ǡȋȓȅ̷ǔ ǤȋǱɝǼ ʙȄȋ̇ ǶȄǠȓȄ ǻȄȓǑ Ǟʨ 

ǖǔǾͼȅǽǼ ȀǺȄ̇ǼȄǽǹȄȋǸ ǞǢȅʔǱ ȁǠȓȄǼ ǩϢ ǞǢʨ ǢȄǭȄȋǺȄ ȮǱȅǼ ǢȋǼ, ǻȄǼ ǺȄϡȋǺ Ǡȋȓȋ̷Ǽ Ǿȅ ɦǸȄǮȂȄȋǵȄ ǻȄȓǑ 

 

șȘ. ǘȋǷȅʮǹ ȭʕȄǬ ȅǲǢȋǵȀ (Effective Throat Thickness): Ǟʨ Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ Ǿȅ ɦǶȅǼǺȄȋǶǼ ǞǢʨ ͼξΖԛǰɝ 

ǚǶȄǳȄǵǑ Ǟǘ ǶȅǼǺȄǰʨ ȅǵǴɝȄǼǰ ǢȋǼ, Ǡȋȓȅ̷ǔʨ ǢǱǬȄ ǾȅʱǾȄǽȆ ȁȋǸ ǞǸǔ ȭǻȋǢȄȋǵȄ ʙǢȄǼ Ǿȅ ɦʙȋȓȄȋǤ ǢǱǬȄ ȅǵǼȄǶǳ 

ǲȄǢȋǸǑ 

Ǟͼȅǽ ȀǸǘ Ǡȋȓȅ̷ǔȋȓǼ ͼξΖԛǰɝ ȮǸȅǾ͊ʅ, ǞǸǔ ȭǻȋǢȄȋǵȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀǷǽ ȁǠȓȄǼ ǩϢ Ǟǘ ȮǸȅǾ͊ʅͼȅǽǼ ȀʪǢ 

ϤǸȁȄǼ ǖǶȅǼȁȄǻɝǑ 

 

(Ǥ) ǩȋȓȋ̀Ǽ ǗǢȄǼ, ȭǢȄǰ ǞǸǔ ȅǷǬ-ǗǶǕ  

Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ǗǢȄǼ, ȭǢȄǰ ǞǸǔ ȅǷǬ-ǗǶ ȀʪǢǹȄȋǸ ȅǧȅͥǱ ǢǼȄ ǞǸǔ ʙϊǱ ǢǼȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȀǷǽǱȄǼ ǩϢ 

ǖǱʅ̇ ͼξΖԛǰɝǑ ǻȅǳ ǞͼȅǽǼ ȀʪǢ ȅǧȅͥǱǢǼǰ ǵȄ ȁȓ, ǱȋǸ Ǡȋȓȅ̷ǔ ȀǔȋǻȄǤ ԋǸɝǽ ȁȋǱ ǶȄȋǼ ǞǸǔ ǢȄȅ˅Ǳ Ǿȅɦ ǖǩɝǵ 

ǢǼȄ Ȁ̭Ǹ ȁȋǸ ǵȄǑ Ǟǘ ǩϢ, Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ǗǢȄǼ, ȭǢȄǰ ǞǸǔ ȅǷǬ-ǗǶ ȀʪǢǹȄȋǸ ȅǧȅͥǱ ǢǼȄ Ǡ ʙϊǱ ǢǼȄ ǖǶȅǼȁȄǻɝǑ 

ȅǵȋǧ Ǟǘ ȅǸǿȓͼȅǽǼ ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄ, ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǳʹǱȄǼ ȀȄȋǲ ǢȄǩ ǢǼȋǱ ȀȁȄȓǱȄ ǢǼȋǸǑ 

 

ș. ǗǢȄǼ (Dimensions): ǗǢȄȋǼǼ ǺȄϡȋǺ, ԋʨ ǖǔȋǾǼ ǺȄǶ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙϊȅǱǼ ԛǸɝǾǱɝǑ 

ǞǢʨ Ǡȋȓȅ̷ǔ ǩȋȓȋ̀ ȅǸȅǹ̏ ǴǼȋǵǼ ǗǢȄǼ ǲȄǢȋǱ ǶȄȋǼ, ȭǻǺǵ ǖǔȋǾǼ ԚξΖ, ʙ,͛ ǞǸǔ ȮǳǥɝʅǑ Ǟǘ ǗǢȄǼͼȅǽǼ ȀʪǢ 

ǶȅǼǺȄǶ ȅǵȅ́Ǳ ǢǼȄ ӝǸǘ ͼξΖԛǰɝ, ǢȄǼǰ ǞȋǱ Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ͼǰǺȄǵ ǞǸǔ Ǿȅ ɦȅǵǹɝǼ ǢȋǼǑ 

¶ ԚξΖ (Thickness ): ǖǔȋǾǼ ԚξΖ ǻǲȄǻǲǹȄȋǸ ǺȄǶȄ ǳǼǢȄǼ, ǢȄǼǰ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ Ǿȅʱ ǞǸǔ ȅǷǬ-ǗǶ 

ȅǵǴɝȄǼǰ ǢȋǼǑ 

¶ ʙ  ͛(Width):  ԋʨ ǖǔȋǾǼ ʙ͛ ʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȄ ʙȋȓȄǩǵ, ǻȄ ȀʪǢǹȄȋǸ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ Ȁǔ֜  ɦȁȋǸǑ 

¶ Ȯǳǥɝʅ (Length):  ǖǔȋǾǼ ȮǳǥɝʅǠ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ ȅǵǴɝȄǼǰ ǢȋǼ ȭǻ, ԋʨ ǖǔǾ ǢȆǹȄȋǸ Ȁǔ֜  ɦȁȋǸǑ 

 

Ț. ȭǢȄǰ (Angles): Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ȭǢȄǰ ȅǵǴɝȄǼȋǰǼ ȀǺȓ, ȀʪǢ ȭǢȄǰ ֩ȅ͊Ǽ ǺȄϡȋǺ ǾȅʱǾȄǽȆ ǞǸǔ ǢȄǻɝǢǼȆ ȀǔȋǻȄǤ 

ȮǱȅǼ ǢǼȄ Ȁ̭Ǹ ȁȓǑ ȀȄǴȄǼǰǱ ȅǸȅǹ̏ ǴǼȋǵǼ ǩȋȓȋ̀ ȅǵȅǳɝ͊ ȭǢȄǰ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȅǢӫ ʙȄǲȅǺǢ ȭǢȄǰͼȋǽȄ ȁȋǽȄ: 

¶ ȭǸȋǹǽ Ǟȋˈǽ (Bevel Angle ): Ǟʨ ǖǔǾͼȅǽǼ ȀǔȋǻȄǤ͛ȋǽǼ ȭǢȄǰ ǸȄ ȅǢǵȄǼȄȓ ǯȄ֟ ǢǼȄ ǻȄ ȀʪǢǹȄȋǸ ȮǱȅǼ 

ǢǼȋǱ ȁȓǑ ȭǸȋǹǽ Ǟȋˈǽ ȀʪǢǹȄȋǸ ȮǱȅǼ ȁȋǽ, Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ʙǸȄȁ ǞǸǔ ȀǔȋǻȄǤ ǾȅʱǾȄǽȆ ȁȓǑ 
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¶ ;ǹ Ǟȋˈǽ (Groove Angle ): Ǟʨ ǞǢʨ ȅǸȋǾǿ ȭǢȄǰ ǻȄ ԋʨ ǖǔȋǾǼ ȀǔȋǻȄǤ͛ȋǽ ǤǱɝ ǸȄ ԋʨ ȭǸȋǹǽ Ǟȋˈǽ 

ȅǺȋǽ  ȮǱȅǼ ȁȓ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟǘ ȭǢȄǰʨ Ǡȋȓȅ̷ǔȋȓǼ Ǿȅʱ ǞǸǔ ͛ȄȅȓΖ ȅǵȅ́Ǳ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 

¶ ǢǵɝȄǼ ȭǢȄǰ (Corner Angle ): ǢǵɝȄǼ ǩȋȓȋ̀ ԋʨ ǖǔǾ ȡȘ ȅǮȅʈ ȭǢȄȋǰ ǞȋǢ ǖǶǼȋǢ Ȁǔ֜  ɦǢȋǼǑ Ǟǘ ȭǢȄǰʨ 

ȀʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȄ ȁȋǽ, ȀʪǢǹȄȋǸ ȀǔȋǻȄǤ ͛ȄǶǵ ǢǼȄ ǻȄȓǑ 

 

ț. ȅǷǬ-ǗǶ (Fit-Up): ȅǷǬ-ǗǶ ȁȋǽȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǞǢʨ ͼξΖԛǰɝ ǶǳȋʹǶ, ǻȄǼ ǺȄϡȋǺ ԋʨ ǖǔȋǾǼ Ǻȋϡ ȀʪǢ 

ȀǔȋǻȄǤ ͛ȄǶǵ ǢǼȄ ȁȓǑ ǞǼ ǺȄϡȋǺ ȅǵȅ́Ǳ ǢǼȄ ȁȓ ȭǻ, ԋʨ ǖǔǾ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ʪǢǺȋǱȄ ȅǺǽȋǨ ǞǸǔ Ȁǔ֜ʱ ȁȋǱ 

ʙϊǱǑ ȅǷǬ-ǗȋǶǼ ȅǸȅǹ̏ ȮǸȅǾ͊ʅ ǼȋȓȋǨ: 

¶ ξǬ ǠȋǶȅǵǔ (Root Opening ): ԋʨ ǖǔȋǾǼ ǺȄȋǪ ȭǻ ǷсǢ ǲȄȋǢ ǱȄ ξǬ ǠȋǶȅǵǔ ǸǽȄ ȁȓǑ Ǟʨ Ǡȋȓȋ̷Ǽ Ǿȅʱ 

ǞǸǔ ȀǔȋǻȄȋǤǼ ͼǰǺȄǵ ȅǵǴɝȄǼȋǰ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ 

¶ ξǬ ȭǷȀ (Root Face ): ξǬ ȭǷȀ ȁȋǽȄ Ȁǔ֜ʱ ǖǔȋǾǼ ֙ȋǣǼ ǤǭǵǑ Ǟʨ ȀʪǢǹȄȋǸ ʙϊǱ ǢǼȄ ǳǼǢȄǼ ǻȄȋǱ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢǹȄȋǸ Ȁ̩̏ ȁȓǑ 

¶ ȭʕȄǬ ȅǲǢȋǵȀ (Throat Thickness ): Ǟʨ ǖǔǾͼȅǽǼ ȀǔȋǻȄǤ͛ȋǽǼ ǺȄǶ, ǻȄ Ǡȋȓȋ̷Ǽ Ǿȅɦ ǞǸǔ ǢȄǻɝ́ǺǱȄ 

ȅǵǴɝȄǼȋǰ ȀȄȁȄϦ ǢȋǼǑ 

¶ ȭǼȅǩȋ͗̑ Ӷ ȭ͖Ȁ (Resistance to Stress ): ȅǷǬ-ǗȋǶǼ ǺȄϡȋǺ, ԋʨ ǖǔȋǾǼ Ǻȋϡ ǻǱǬȄ Ȁ̭Ǹ ȀʪǢ ȅǷǬ 

ȅǵȅ́Ǳ ǢǼȄ ȁȓ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǧȄǶ ǞǸǔ Ǿȅʱ Ȁȁʅ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - Ț.ț 

 

Ȁǔȅʹ̔ ʙ̈́: 

șǑ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ ǞǸǔ ǶȅǼǧȄǽǵȄǼ ȀǺȓ ֧Ǽ́Ȅ ϤǸ͛Ȅ ȭǢǵ ͼξΖԛǰɝ? 

ȚǑ ȭǢȄǵ PPE (Personal Protective Equipment) ͼȅǽ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ ǞǸǔ ǶȅǼǧȄǽǵȄ ǢǼȄǼ 

ȀǺȓ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱ? 

țǑ ǸȄǬ ǩȋȓ̀ ǞǸǔ ʨ-ǩȋȓȋ̀Ǽ Ǻȋϡ ǶȄǲɝǢʅ ǢȆ? 

ȜǑ ȅǷǬ-ǗǶ ȅǢ ǞǸǔ Ǟʨ Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ͼǰǺȄȋǵ ǢȆǹȄȋǸ ʙǹȄǸ ȭǷȋǽ? 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙ̈́: 

șǑ ȭǢȄǵ PPE ʨ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ ǞǸǔ ǶȅǼǧȄǽǵȄ ǢǼȄǼ ȀǺȓ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱ? 

A) ȭȀǷʨ ˁȄȀ 

B) ȅȀ̲ ǾȄǬɝ 

C) ȀȄǵˁȄȀ 

D) ǢʅȄǶ 

 

ȚǑ Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ȭǢȄǵ ȮǸȅǾ͊ʅʨ ȀʪǢǹȄȋǸ Ǡȋȓȋ̷Ǽ Ǿȅʱ ǞǸǔ ͼǰǺȄǵ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ? 

A) ǗǢȄǼ 

B) ȅǷǬ-ǗǶ 

C) ǴȄԅ 

D) ԚξΖ 

 

țǑ ȭǢȄǵ ǩȋȓȋ̀ ԋʨ ǖǔǾ ǞȋǢ ǖǶǼȋǢ ȡȘ ȅǮȅʈ ȭǢȄȋǰ Ȁǔ֜ʱ ȁȓ? 

A) ǸȄǬ ǩȋȓ̀ 

B) ʨ-ǩȋȓ̀ 

C) ϨȄǶ ǩȋȓ̀ 

D) ǢǵɝȄǼ ǩȋȓ̀ 

 

ȜǑ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ ǢǼȄǼ ȀǺȓ ȭǢȄǵ Ƕ˸ȅǱ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱ? 

A) ȭˁȄǹȀ ǶȅǼǴȄǵ ǵȄ ǢǼȄ 

B) ֧ǼʹȄ ϤǸ͛Ȅ ǵȄ ȭǵǠȓȄ 

C) ȀʪǢ PPE ϤǸȁȄǼ ǢǼȄ 

D) ǩȋȓȋ̀Ǽ ǗǢȄǼ ȅǵǴɝȄǼǰ ǵȄ ǢǼȄ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ț.ț  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭Ǽ:  

 

șǑ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ ǞǸǔ ǶȅǼǧȄǽǵȄǼ ȀǺȓ ֧Ǽ́Ȅ ϤǸ͛Ȅ ȭǢǵ ͼξΖԛǰɝ? 

ǚ˭Ǽ: ֧Ǽ́Ȅ ϤǸ͛Ȅ ʙȋȓȄǩǵ ǢȄǼǰ Ǟʨ ǢǺͫǼ ֧Ǽ́Ȅ ȅǵȅ́Ǳ ǢȋǼ, ԋǥɝǬǵȄ Ǡ ǗǥȄǱ ȭǲȋǢ Ǽ́Ȅ ǢȋǼ ǞǸǔ ȅǵǼȄǶǳ 

ǢȄȋǩǼ ǶȅǼȋǸǾ ȮǱȅǼ ǢȋǼǑ 

 

ȚǑ ȭǢȄǵ PPE (Personal Protective Equipment) ͼȅǽ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ ǞǸǔ ǶȅǼǧȄǽǵȄ ǢǼȄǼ 

ȀǺȓ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: ȭȀǷʨ ˁȄȀ, ȭȁǽȋǺǬ, ȭˁȄǹȀ, ǗȋʙȄǵ, ǺȄ͔, ǞǸǔ ȭȀǷʨ ς ȭǻǺǵ PPE ϤǸȁȄǼ ǢǼȄ ǚȅǧǱǑ 

 

țǑ ǸȄǬ ǩȋȓ̀ ǞǸǔ ʨ-ǩȋȓȋ̀Ǽ Ǻȋϡ ǶȄǲɝǢʅ ǢȆ? 

ǚ˭Ǽ: ǸȄǬ ǩȋȓȋ̀ ԋʨ ǖǔǾ ǞȋǢ ǖǶǼȋǢ ȭȀȄǩȄ֧ȅǩ Ȁǔ֜ʱ ǲȄȋǢ, ʨ-ǩȋȓȋ̀ ǞǢʨ ǖǔǾ ǖǶǼʨǼ ǚǶǼ ȡȘ ȅǮȅʈ 

ȭǢȄȋǰ ǼȄǣȄ ȁȓǑ 

 

ȜǑ ȅǷǬ-ǗǶ ȅǢ ǞǸǔ Ǟʨ Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ͼǰǺȄȋǵ ǢȆǹȄȋǸ ʙǹȄǸ ȭǷȋǽ? 

ǚ˭Ǽ: ȅǷǬ-ǗǶ ȁȋǽȄ ԋʨ ǖǔȋǾǼ ȀʪǢ Ȁǔ֜ȅʱǑ ȀʪǢ ȅǷǬ-ǗǶ Ǡȋȓȅ̷ǔȋȓǼ Ǿȅʱ ǞǸǔ ͼǰǺȄǵ ȅǵȅ́Ǳ ǢȋǼǑ 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭Ǽ:  

 

șǑ ȭǢȄǵ PPE ʨ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ ǞǸǔ ǶȅǼǧȄǽǵȄ ǢǼȄǼ ȀǺȓ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: A) ȭȀǷʨ ˁȄȀ 

 

ȚǑ Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ȭǢȄǵ ȮǸȅǾ͊ʅʨ ȀʪǢǹȄȋǸ Ǡȋȓȋ̷Ǽ Ǿȅʱ ǞǸǔ ͼǰǺȄǵ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ? 

ǚ˭Ǽ: B) ȅǷǬ-ǗǶ 

 

țǑ ȭǢȄǵ ǩȋȓȋ̀ ԋʨ ǖǔǾ ǞȋǢ ǖǶǼȋǢ ȡȘ ȅǮȅʈ ȭǢȄȋǰ Ȁǔ֜ʱ ȁȓ? 

ǚ˭Ǽ: B) ʨ-ǩȋȓ̀ 

 

ȜǑ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǶȅǼǳǾɝǵ ǢǼȄǼ ȀǺȓ ȭǢȄǵ Ƕ˸ȅǱ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: C) ȀʪǢ PPE ϤǸȁȄǼ ǢǼȄ 
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ǬȄ ͔ȅǾǬ-Ț.ț 

ǬȄȋ͔Ǽ ǵȄǺǕ Ǡȋȓȅ̷ǔȋȓǼ ȝʨ ǩȋ̀Ǽ ǵȄǺ ǞǸǔ ǱȄȋǳǼ ȮǸȅǾ͊ʅ ǚȋ̀ǣ ǢξǵǑ 

Instructions  (ȅǵȋǳɝǾǵȄǸǽȆ)   

ȅǵȋǧǼ ȅǵȋǳɝǾǵȄͼȋǽȄ ǺȋǵȄȋǻȄǤ ȀȁǢȄȋǼ Ƕ֫ǵ Ǡ ֓ӱǵ: 

Á Ǟǘ ʙʅȄǢʨǢʅȄǽ ȭǮȋǺȄǵȋ͖Ǿǵʨ Ǡȋȓȅ̷ǔ șȅǩ, Țȅǩ,țȅǩ-ǞǼ ǞǢ ǸȄ ǞǢȄȅǴǢ ǘǚȅǵȋǬǼ ǶȄǼǷǼϥȄ̑ 

ʆȄǘȋǬȅǼȓȄǼ ȅǹȅ˭ȋǱ ȮǱȅǼǑ  

Á Ǟǘ ֚ϨȄȓǵ ǢȄǻɝʆǺʨ ǗǶǵȄǼ ȭǺȐȅǽǢ ǳ́ǱȄ ǶȅǼǺȄǶ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȋǸǑ 

Á ȅǼȋȀȄȀɝͼȋǽȄǼ ȀȄȋǲ ǶȅǼȅǧǱ ȁǠȓȄǼ ǩϢ ǗǶǵȄȋǢ ǶȋǵȋǼȄ (șȝ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

Á Ǟǘ ȭǮȋǺȄǵȋ͖Ǿǵ Ȁ̩̏ ǢǼȄǼ ǩϢ ǗǶǵȄȋǢ ȅʔǾ (țȘ) ȅǺȅǵǬ ȀǺȓ ȭǳǠȓȄ ȁȋǸǑ 

 

Procedure  (ʙȅʆǻȂȄ) 

Á ǢȄȋǩǼ ǴǼǰ ǖԑǻȄȓȆ ʙȭȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) ϤǸȁȄǼ ǢξǵǑ 

Á ȀǼǸǼȄȁӜǱ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ ǶǮȂȇǵǑ 

Á ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ȀǢǽ ǚǶǢǼǰ Ȁǔʈȁ ǢξǵǑ 

Á ȅǵǴɝȄȅǼǱ ȀǺȋȓǼ Ǻȋϡ ǢȄǩʨ Ȁ̩  ̏ǢξǵǑ 

Á ȀǸɝǳȄ ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ (OHS) ȀǔʆȄ̇ ȅǵȋǳɝǾǵȄ ȭǺȋǵ ǧ֟ǵǑ  

 

 

Job Specification  Information  (ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ Ǳϟ) 

Á ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

Á ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ȅǾǣǵ ȀȄǺʈȆ ǹȄǽǹȄȋǸ ȅǼȅǹǚ ǢξǵǑ 

Á ȭǶǵ, ȭǶǵȅȀǽ, ǢȄǤǩ, ǢǽǺ ǞǸǔ ʙȅǾʹǰ ֓ǢȋǽǬ Ȁǔʈȁ ǢξǵǑ 

Á ȅǵȋǧǼ ʙǲǺ ǣȄȅǽ ǥȋǼ Ǡȋȓȅ̷ǔ ǩȋ̀Ǽ ͼȋǽȄǼ ǵȄǺ ȅǽӝǵǑ    

Á ȅǵȋǧǼ ȅΜǱȆȓ ǣȄȅǽ ǥȋǼ ǩȋ̀Ǽ ͼȋǽȄǼ ȮǸȅǾ͊ʅ ǚȋ̀ǣ ǢξǵǑ 

Á Ȁ̩̏ ǢǼȄ ǢȄǩʨ ʙȅǾʹȋǢǼ ȅǵǢǬ ǩǺȄ ȅǳǵǑ   

ǢȄȋǩǼ ȅǸǸǼǰǕ 

 

ʆȅǺǢ ǵǔ ǩȋ̀Ǽ ǵȄǺ ǩȋ̀Ǽ ͼȋǽȄǼ ȮǸȅǾ͊ʅ ȅǽӝǵ   

(ʙȋȓȄǩǵ ǖԑǻȄȓȆ ԜǲǢ ǢȄǤǩ ϤǸȁȄǼ Ǣξǵ)  

 

ș. 

  

 

Ț. 

 

 

 

 

 

 

ț. 
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ʙȋȓȄǩǵȆȓ ȅǼȋȀȄȀɝ: 

 

ӶǽȀ: Á ǠȓȄǢɝ ȅǾǬ 

ǘʹǘǶȋǺ̀: ¶ ǧȄǬɝ/ǮȄȓȄʈȄǺ 

¶ ǺȄǢɝȄǼ 

¶ ȭǵȄǬ֓Ǣ 

ȭǺȅǾǵȄȅǼ: - 

ϥȄȋǬȅǼȓȄǽ: Á ʙȅǾʹǰ ֓ǢȋǽǬ 

Á ȭǶǵ 

Á ȭǶǵȅȀǽ 

Á ǢȄǤǩ 

Á ǢǽǺ 

ϤȅʱǤǱ ֧ǼʹȄ 

ȭǶȄǾȄǢ 

(ȅǶȅǶǘ):  

¶ Ǡȋȓȅ̷ǔ ȭˁȄǹȀ 

¶ ǮȄ͗ ǺȄ͔ 

¶ Ǡȋȓȅ̷ǔ ǤǤǽȀ 

¶ ǞȋʙȄǵ 

¶ ȭȀǷʨ ς 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ț.Ȝ 
 

 

ȅǾǣǵ Ƿǽ-Ȝ: Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȭȀǬ ǗǶ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ϥȄԑȓȄǽ, ȭ͟ȅȀȅǷȋǢǾǵ ǞǸǔ ȭȀǬǗǶ ȅǵȋǳɝȅǾǢȄ 

ü Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ʹȅǱ, ́ ȓ ǞǸǔ ֧Ǽ́Ȅ ȀȄǺ̇Ϭ ǶȅǼǳǾɝǵ 

ü ȀʪǢ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ-Ǟ Ǡȋȓȅ̷ǔ ȭǺȅǾǵȋǢ Ȁǔ֜ʱ ǢǼǵ  

ü Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭȀǬ ǢǼǵ 

ü Ǡȋȓȅ̷ǔ ȭȁȄ̷ȄȋǼ ǘȋǽǢȋʏȄǮ ǘǵ͗ǽ 

ü Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȭȀǬǗǶ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ 

 

(Ǣ) Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ϥȄԑȓȄǽ, ȭ͟ȅȀȅǷȋǢǾǵ ǞǸǔ ȭȀǬǗǶ ȅǵȋǳɝȅǾǢȄǕ 

Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱǼ ȀʪǢ ϤǸȁȄȋǼǼ ǩϢ ǻȋ̆Ǽ ϥȄԑȓȄǽ, ȭ͟ȅȀȅǷȋǢǾǵ ǞǸǔ ȭȀǬǗǶ ȅǵȋǳɝȅǾǢȄ ֓ȋǪ ȭǵǠȓȄ ǖǱʅ̇ 

ͼξΖԛǰɝǑ ǞǼ ǺȄϡȋǺ Ǡȋȓ̷ȄǼ ǱȄǼ ǢȄǩʨ ȀʪǢǹȄȋǸ ǞǸǔ ȅǵǼȄǶȋǳ Ȁ̩ Ȅǳǵ ǢǼȋǱ ǶȄȋǼǑ Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱǼ ϥȄԑȓȄǽ 

ǞǸǔ ȅǵȋǳɝȅǾǢȄ Ƕȋȑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ, ȭǺȅǾȋǵǼ ǢȄǻɝʆǺ ǞǸǔ ȭǺǼȄǺǱ ȅǸǿȓǢ ̞Ȅǵ ǖǩɝǵ ǢǼȄ ǻȄȓǑ ȀʪǢǹȄȋǸ ȅǵȋǳɝȅǾǢȄ 

ǖԑȀǼǰ ǢǼȋǽ, Ǡȋȓ̷ȄǼ ȅǵǼȄǶǳǹȄȋǸ ǢȄǩ ǢǼȋǱ ǶȄȋǼ ǞǸǔ ȭǺȅǾȋǵǼ ǳʹǱȄ ֕ȅ˸ ǶȄȓǑ 

 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϥȄԑȓȄǽ ȅǼȅǹǚ  

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϥȄԑȓȄǽ Ƕǭǵ ǢǼȄǼ ǺȄϡȋǺ Ǡȋȓȅ̷ǔ ǻȋ̆Ǽ ȀǢǽ ǢȄǻɝʆǺ Ǡ ȭȀǬǗǶ Ȁ̩ ȋǢɝ ǩȄǵȄȋǵȄ ȁȓǑ 

ϥȄԑȓȄǽʨȋǱ ȭǺȅǾȋǵǼ ʙȄǲȅǺǢ ȭȀǬǗǶ, ǖǶȄȋǼǾǵ Ƕ˸ȅǱ, ֧Ǽ́Ȅ ȅǵȋǳɝȅǾǢȄ ǞǸǔ ȭǺȅǾȋǵ ϤǸϘǱ ǚǶǢǼȋǰǼ ȅǸǿȋȓ 

ȅǸ͚ȄȅǼǱ Ǳϟ ǲȄȋǢǑ 

֙Ϛ ȅǸǿȓȀ֚ȁ: 

¶ ȭǺȅǾȋǵǼ ȮǸȅǾ͊ʅ: ȭǺȅǾȋǵǼ ǴǼǵ (ǖ̵ȄǼȋǵʨǔ ǢȄȋǼ̀, ȅǮȋǼʮ ǢȄȋǼ̀, ǘǱʅȄȅǳ) 

¶ ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝȅǾǢȄ: Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ϤǸȁȄǼ ǢǼȄǼ ȀǺȓ Ȁ̭ȄϤ ȅǸǶǳ ǞǸǔ ʙȅǱȋǼȄȋǴǼ ǚǶȄȓ 

¶ ǼʹǰȄȋǸʹǰ: ȭǺȅǾȋǵǼ ǚǶȄǳȄǵͼȅǽǼ ǶǻɝȄ̔ Ǽ́ǰȄȋǸ́ǰ ǞǸǔ ǶȅǼ͈ȄȋǼǼ ȅǵȋǳɝȅǾǢȄ 

¶ ǻȋ̆Ǽ ǖǔǾ: ȭǺȅǾȋǵǼ ȅǸȅǹ̏ ǖǔǾ ȭǻǺǵ ʏȄ̑ǷǼǺȄǼ, Ǣȋ˿Ȅǽ ϣȄȋǵǽ, ǞǸǔ ǢʅȄǸǽ ȀǔȋǻȄǤ 

 

ȭ͟ȅȀȅǷȋǢǾǵ ֓ǪȄ 

ȭ͟ȅȀȅǷȋǢǾǵ ֚ǽǱ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ́ǺǱȄ, ǗǚǬԚǬ, ǬȄǘǶ ǞǸǔ ǖϢȄϢ ʙ֜ȅɦǤǱ ȮǸȅǾ͊ʅȀ֚ȁ ǸǰɝǵȄ ǢȋǼǑ 

ȭ͟ȅȀȅǷȋǢǾǵ ȭǲȋǢ Ǡȋȓ̷ȄǼǼȄ ǩȄȋǵ, ȅǢǹȄȋǸ ȭǺȅǾǵʨ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ, ǞǼ ǤȅǱ, ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼȋ̀Ǽ ȀȆǺȄ 

Ȁ̩ ȋǢɝ ȅǸ͚ȄȅǼǱǑ 

֙Ϛ ȅǸǿȓȀ֚ȁ: 

¶ ǗǚǬԚǬ ǶȄǠȓȄǼ: ȭǺȅǾȋǵǼ ǾȅʱǼ ǶȅǼǺȄǰ, ȭǻǺǵ ǗǚǬԚǬ ǢȄȋǼ̀ (ǖʅȄȅ̩ȓȄǼ), ȭǹȄȋ̵ǩ ǞǸǔ ǶȅǼǺȄǰ 

¶ ȭȀ̀ȄȅǼǔ: ȀʪǢǹȄȋǸ ǻ̆ʨ ȭȀǬǗǶ ǢǼȄǼ ǩϢ ǞǼ ǮȄǘȋǺǵǾǵ ǞǸǔ ȭ͟ȅȀȅǷȋǢǾǵ 

¶ ȭǽȄǮ ʹǺǱȄ: ȭǺȅǾȋǵǼ ́ǺǱȄ ǢǱӶʹ Ƕǻɝ̇ Ǡȋȓȅ̷ǔ ǢǼȋǱ Ȁ́Ǻ 
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ȭȀǬǗǶ ȅǵȋǳɝȅǾǢȄ ǶȑȄ ǞǸǔ ȭǸȄǪȄ 

ʙȅǱʨ ȭǺȅǾȋǵǼ ǩϢ ȭȀǬǗǶ ȅǵȋǳɝȅǾǢȄ ʙȋȓȄǩǵȆȓǑ Ǟʨ ȭȀǬǗȋǶǼ ȀʪǢ Ƕ˸ȅǱ ǞǸǔ ȭǺȅǾȋǵǼ ǢȄǻɝǢǼ ϤǸȁȄǼ ȅǸǿȋȓ 

ǴȄǼǰȄ ʙǳȄǵ ǢȋǼǑ 

֙Ϛ ȅǸǿȓȀ֚ȁ: 

¶ ȀʪǢ ȭǺȅǾǵ ȭȀǬǗǶ: ȭǺȅǾȋǵǼ ǚǶȄǳȄǵ, ǗǚǬԚǬ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȀʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȄ 

¶ ǠȓȄǢɝȅǶȀ ͛ȄǶǵ: Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȀʪǢ ǖǸ͛Ȅǵ ǞǸǔ Ǡȋȓȅ̷ǔ ȭǩȄȋǵǼ ǖǸ͛Ȅǵ 

¶ ȭǢǸǽ ǞǸǔ ȀǔȋǻȄǤ: ȭǺȅǾȋǵǼ ȭǢǸǽͼȋǽȄǼ ȀǔȋǻȄǤ ȀʪǢǹȄȋǸ ǢǼȄ ǞǸǔ Δʨ ֙ʱ ȅǵȅ́Ǳ ǢǼȄ 

¶ ֧ǼʹȄ ǚǶǢǼǰ: ֧ǼʹȄ ǤǤǽȀ, ȭˁȄǹȀ, ǞǸǔ ǖϢȄϢ ֧ǼʹȄ ǚǶǢǼȋǰǼ ϤǸȁȄǼ 

 

(ǣ) Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ʹȅǱ, ́ȓ ǞǸǔ ֧Ǽ́Ȅ ȀȄǺ̇Ϭ ǶȅǼǳǾɝǵǕ 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȀʪǢ ϤǸȁȄȋǼǼ ǩϢ ȭǺȅǾȋǵǼ Ǽ́ǰȄȋǸ́ǰ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȭǧǢ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ȭǺȅǾǵʨ ϤǸȁȄȋǼǼ 

ǗȋǤ ǱȄǼ ȭǢȄǵ ʹȅǱ, ʹȓ, ǸȄ ȅǵǼȄǶ˭Ȅ ȀǔʆȄ̇ ȀǺϬȄ ǼȋȓȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱǑ ǞǼ ǺȄϡȋǺ ǢȄȋǩǼ ȀǺȓ 

ȭǻȋǢȄȋǵȄ ǴǼȋǵǼ ԋǥɝǬǵȄ ǞǸǔ ǖǢȄǻɝǢǼ ϤǸȁȄȋǼǼ ӱǓȅǢ ǢǺȄȋǵȄ ǻȄȓǑ ȀʪǢǹȄȋǸ ǘǵȋ͟ǢǾǵ ǞǸǔ Ǽ́ǰȄȋǸ́ǰ ǢǼȋǽ, 

Ǡȋȓȅ̷ǔ ǢȄǩʨ ȅǵǼȄǶǳ ǞǸǔ ǳʹǹȄȋǸ Ȁ̩̏ ǢǼȄ Ȁ̭ǸǑ 

 

ȭǺȅǾȋǵǼ ʹȅǱ Ǡ ʹȓ ǶǼȆʹȄ ǢǼȄ  

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ϤǸȁȄȋǼǼ ǗȋǤ, ǞǼ ȀǺ͚ ǖǔȋǾǼ ʹȅǱ ǸȄ ʹȓ ǶǼȆʹȄ ǢǼȄ ʙȋȓȄǩǵǑ ȭǺȅǾȋǵǼ ǖǔǾͼȋǽȄ ǻȅǳ ʹȅǱʈ͚ 

ǲȄȋǢ ǱȋǸ Ǟʨ ǗǼǠ Ǹȑ ȀǺϬȄǼ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼ, ȭǻǺǵ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ϤȄǥȄǱ ǸȄ ȭǺȅǾȋǵǼ ǖȅǱȅǼʱ ǱȄǶǺȄʔȄ ֕ȅ˸Ǒ 

֙Ϛ ȅǸǿȓȀ֚ȁ: 

¶ ȭǢǸǽ ǶǼȆʹȄ: ȭǺȅǾȋǵǼ ȭǢǸȋǽǼ ȭǢȄȋǵȄ ȅФȋȑ ǻȄǠȓȄ ǸȄ ǢȄǬȄ ǗȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

¶ Ǣȋ˿Ȅǽ ϣȄȋǵǽ: Ǣȋ˿Ȅǽ ϣȄȋǵǽ ǸȄ ֧ǘǧͼȋǽȄ ʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȄǑ 

¶ ǞȅǽȋǺ̀Ȁ: Ǡȋȓȅ̷ǔ ǗǢɝ ȭǩǵȄȋǼǬǼ ǸȄ ʏȄ̑ǷǼǺȄȋǼǼ ́ȅǱ ǸȄ ́ȓ ȭǳǣȄǼ ǩϢ ǶǼȆ́Ȅ ǢǼȄǑ 

¶ ʹȅǽǔ ȅȀȋ͗Ǻ: ȭǺȅǾȋǵǼ ʹȅǽǔ ȅȀȋ͗ȋǺǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȄ, ǻȄȋǱ ȭǺȅǾǵ ȭǸȅǾ ǱȄǶǺȄʔȄȓ ǧȋǽ ǵȄǑ 

 

ȅǵǼȄǶ˭Ȅ ֧ǼʹȄ ϤǸ͛Ȅ ǶǼȆʹȄ ǢǼȄ 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϤǸȁȄȋǼǼ ȀǺȓ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ ȅǵȅ́Ǳ ǢǼȄ ǖǱʅ̇ ǩξȅǼǑ Ǟǘ ǶǼȆ́Ȅ ǖ̇ ɝɦ֖ ǢȋǼ ȭǺȅǾȋǵǼ ȭȀǷʨ 

ȅǷǧȄǼ ǞǸǔ ֧ǼʹȄ ǚǶǢǼǰǑ ȀʪǢ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ ǵȄ ǲȄǢȋǽ ȭǺȅǾȋǵǼ ϤǸȁȄǼ ӱǓȅǢԛǰɝ ȁȋȓ ǚǭȋǱ ǶȄȋǼǑ 

֙Ϛ ȅǸǿȓȀ֚ȁ: 

¶ ʈȄǚȅ̃ǔ ȅȀȋ͗Ǻ: ȭǺȅǾȋǵǼ ʈȄǚȅ̃ǔ ȅȀȋ͗ȋǺǼ ȀʪǢǱȄ ǶǼȆʹȄ ǢǼȄ, ǻȄȋǱ ȮǸԋʅȅǱǢ ǾǢ ȭǲȋǢ ǸсǧȄ ǻȄȓǑ 

¶ ʙȅǱȋǼȄǴǢ ϤǸ͛Ȅ: Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵ ȅǷǚǩ ǸȄ ȀȄȅǢɝǬ ȭʛǢȄǼ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ǶǼȆ́Ȅ ǢǼȄǑ 

¶ ȅǵǼȄǶ˭Ȅ ǤǤǽȀ ǞǸǔ ȭˁȄǹȀ: Ǡȋȓȅ̷ǔ ǢȄǩ ǢǼȄǼ ȀǺȓ ȅǵǼȄǶ˭Ȅ ǤǤǽȀ ǞǸǔ ȭˁȄǹȀ ǶǼȄ ȅǵȅ́Ǳ ǢǼȄǑ  

¶ ǷȄȓȄǼ ǞʺʨǔͼǘǾȄǼ: ȭǺȅǾȋǵǼ ǢȄȋǨ ǷȄȓȄǼ ǞʺʨǔͼǘǾȄǼ ǲȄǢȄ ǚȅǧǱ ǞǸǔ ǱȄ ʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ 

ǶǼȆʹȄ ǢǼȄǑ 

 

ȀʪǢ ȀǔȋǻȄǤ ǞǸǔ ȭȀǬǗǶ ȅǵȅ́Ǳ ǢǼȄ 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȀʪǢǹȄȋǸ ȭȀǬǗǶ ǢǼȄ ǞǸǔ ȀǔȋǻȄǤ ȅǵȅ́Ǳ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ ǞǼ ǺȄϡȋǺ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ 

ʙȋȓȄǩǵȆȓ Ǿȅʱ ǞǸǔ ȅ͛ȅǱǾȆǽǱȄ ǶȄǠȓȄ ǻȄȓǑ 
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֙Ϛ ȅǸǿȓȀ֚ȁ: 

¶ ȭǢǸǽ ȀǔȋǻȄǤ: ȭǺȅǾȋǵǼ ȭǢǸǽ ǞǸǔ ȀǔȋǻȄǤͼȋǽȄ ʪǢǹȄȋǸ Ȁǔ֜ʱ ǗȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

¶ ȭǹȄȋ̵ǩ Ǡ ǢȄȋǼ̀ ǶǼȆʹȄ: ȭǺȅǾȋǵǼ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȀʪǢ ǺȄʔȄȓ ȭȀǬ ǢǼȄ ȁȋȓȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢǼȄǑ 

¶ ȭǺȅǾȋǵǼ ǶȅǩǾȅǵǔ: ȭǺȅǾǵʨ ȀʪǢǹȄȋǸ ͛ȄǶǵ ǢǼȄ ǞǸǔ ǶȅǼȋǸȋǾǼ ǩϢ ǚǶ֜ʱ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

 

ȀȄȅǸɝǢ ȭǹȐȅǱǢ ǖǸ͛ȄǼ ǶǼȆʹȄ 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȭǹȐȅǱǢ ǖǸ͛Ȅ ǻȄǧȄǘ ǢǼȄ ʙȋȓȄǩǵ, ǻȄȋǱ Ǟʨ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǱ ǶȄȋǼ ǞǸǔ ȭǢȄǵ ǴǼȋǵǼ ǻȄȅ̆Ǣ 

ȀǺϬȄ ǵȄ ȁȓǑ 

֙Ϛ ȅǸǿȓȀ֚ȁ: 

¶ ȭǺȅǾȋǵǼ ǖǸ͛Ȅǵ: ȭǺȅǾȋǵǼ ǖǔǾͼȋǽȄǼ ȅ͛ȅǱ ǞǸǔ ǹȄǼȀȄϥ ǶǼȆʹȄ ǢǼȄǑ 

¶ ǮʅȄȋǺǩ ȭǧǢ: ȭǺȅǾȋǵǼ ȭǻȋǢȄȋǵȄ ǖǔȋǾ ȭǮ̀ ǸȄ ǷȄǬǽ ǲȄǢȋǽ ǱȄ ȅǧȅͥǱ ǢǼȄǑ 

¶ ǞǮǹȄ̑Ǯ ȭǧǢ: ȭǺȅǾȋǵǼ ȀǢǽ ǵԅǵ ȅǷǧȄǼ ǞǸǔ ȭǺǢȄȅǵǢʅȄǽ ȅȀȋ͗ȋǺǼ ȀʪǢǱȄ ȅǵȅ́Ǳ ǢǼȄǑ 

ϤǸȁȄȋǼǼ ԛȋǸɝ өȑȄ̇ ǶǼȆʹȄ 

ȭǺȅǾȋǵǼ ԚȋǼȄ ȅȀȋ͗Ǻ ǧȄ֟ ǢǼȄǼ ǗȋǤ ǱȄǼ ȀǺ͚ ǖǔǾ өȑȄ̇ǹȄȋǸ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱǑ ǞǼ ǺȄϡȋǺ ȅǵȅ́Ǳ ǢǼȄ ȁȓ ȭǻ 

ȭǺȅǾǵʨ ȅǵǼȄǶȋǳ ǢȄǩ ǢǼȋǱ ʙϊǱǑ 

֙Ϛ ȅǸǿȓȀ֚ȁ: 

¶ ȭǺȅǾǵ Ȅ͗Ǭɝ-ǗǶ: ȭǺȅǾǵ ͗ȄǬɝ ǢǼȄǼ ǗȋǤ ȀǸȅǢӫ ʪǢǹȄȋǸ Ȁǔ֜  ɦǞǸǔ ȀʪǢǹȄȋǸ ȭȀǬǗǶ ǢǼȄ ȁȋȓȋǨ ȅǢǵȄ 

ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

¶ ʙǲǺ Ǡȋȓȅ̷ǔ ȭǧǢ: ȭǺȅǾǵ ǧȄ֟ ǢǼȄǼ ǶǼ ʙǲǺ Ǡȋȓȅ̷ǔ ǢȄǩʨ ǢǼȄǼ ǺȄϡȋǺ ȭȀǬǗǶ ȅǵȅ́Ǳ ǢǼȄǑ 

 

(Ǥ) ȀʪǢ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ-Ǟ Ǡȋȓȅ̷ǔ ȭǺȅǾǵȋǢ Ȁǔ֜ʱ ǢǼǵǕ 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵȋǢ ȀʪǢǹȄȋǸ ǧȄǽȄȋǵȄǼ ǩϢ ȀʪǢ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȅǵǸɝȄǧǵ ǞǸǔ ȭǺȅǾǵʨ ȅǵǼȄǶǳǹȄȋǸ ǶȄǠȓȄǼ ȭȀȄȋȀɝ 

Ȁǔ֜  ɦǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ǞȋǢ ͼξΖ ȀȁǢȄȋǼ ǵȄ ȅǵȋǽ, ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ʪǢǹȄȋǸ ǢȄǩ ǵȄǠ ǢǼȋǱ ǶȄȋǼ, ǞǺǵȅǢ 

ǱȄ ȅǵǼȄǶ˭Ȅ ӱǓȅǢ ȮǱȅǼ ǢǼȋǱ ǶȄȋǼǑ ȀʪǢǹȄȋǸ ǶȄǠȓȄǼ ȭȀȄȀɝ ȀǔȋǻȄǤ ǢǼȄ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝȅǾǢȄ ǖԑȀǼǰ ǢǼȋǽ, 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȅǵǼȄǶǳ ǞǸǔ ǳʹǹȄȋǸ ǶȅǼǧȄȅǽǱ ȁȋǸǑ 

 

ȀʪǢ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȅǧȅͥǱ ǢǼǵ  

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȀʪǢ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȅǧȅͥǱ ǢǼȄ ʙǲǺ ǴȄǶǑ ȭǺȅǾǵʨǼ ǩϢ ǚǶ֜ʱ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀ ǞǸǔ ǶȄǠȓȄǼ 

ʙȋȓȄǩǵȆȓǱȄ ǩȄǵȄ ǚȅǧǱ, ǻȄȋǱ ȭǺȅǾǵʨ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǱ ǶȄȋǼǑ ȭǺȅǾȋǵǼ ϥȄԑȓȄǽ ǞǸǔ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ 

ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȅǵǸɝȄǧǵ ǢǼȄ ͼξΖԛǰɝǑ 

ʙǴȄǵ ȅǳǢͼȋǽȄ: 

¶ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀: Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǩϢ ϥȄԑȓȄǽ ǖԑǻȄȓȆ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȅǵǸɝȄǧǵ ǢǼȄǑ ȀȄǴȄǼǰǱ 

220V ǸȄ 380 V ǶȄǠȓȄǼ ȀȄ̘ȄǘȋȓǼ ʙȋȓȄǩǵ ȁȓ, ǱȋǸ ȭǺȅǾȋǵǼ ǴǼǵ ǖԑȀȄȋǼ Ǟʨ ǶȅǼǸȅǱɝǱ ȁȋǱ ǶȄȋǼǑ 

¶ ǶȄǠȓȄǼ ȭǼʨǔ: ȭǺȅǾȋǵǼ ǗǚǬԚǬ ǶȄǠȓȄǼ ǞǸǔ ǘǵԚǬ ǶȄǠȓȄǼ ȭǼʨǔ ǻȄǧȄǘ ǢǼȄ, ǻȄȋǱ ȭǺȅǾǵʨǼ ȅǵȅǳɝ͊ 

ǢȄǻɝ́ǺǱȄ ǶȄǠȓȄ ǻȄȓǑ 

¶ ȅǸσ͚ ǶȄǠȓȄǼ ȭȀȄȀɝ: ȀʪǢ ǶȄǠȓȄǼ ȭȀȄȀɝ ȅǵǸɝȄǧǵ, ȭǻǺǵ ȅǸԋʅִ ȀǼǸǼȄȁ ϤǸ͛Ȅ ȭǻǣȄȋǵ ȅ͛ȅǱǾȆǽ ȭǹȄȋ̵ǩ ǶȄǠȓȄ 

ǻȄȓǑ 
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Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ȭǢǸǽ ȀǔȋǻȄǤ  

Ǡȋȓȅ̷ǔ ȭǺȅǾǵʨ ǶȄǠȓȄǼ ȭȀȄȋȀɝǼ ȀȄȋǲ ȀʪǢǹȄȋǸ Ȁǔ֜  ɦǢǼȋǱ ȁȋǸǑ ȀʪǢ ȭǢǸǽ ȅǵǸɝȄǧǵ ǞǸǔ ǱȄǼ ȀǔȋǻȄǤ ȀʪǢǹȄȋǸ 

ǢǼȄ ʙȋȓȄǩǵ ǻȄȋǱ ȅǸԋʅִ ʙǸȄȋȁ ȭǢȄȋǵȄ ȀǺϬȄ ǵȄ ȁȓǑ 

֚ǽ ȅǳǢͼȋǽȄ: 

¶ ȭǢǸǽ ȭǧǢ: ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ȭǢǸǽ ǞǸǔ ̘ȄǤͼȋǽȄǼ ȀʪǢ ǖǸ͛Ȅ ǶǼȆʹȄ ǢǼȄǑ ȭǢǸȋǽ ȭǢȄȋǵȄ ǷȄǬǽ ǸȄ ʹȅǱ 

ǲȄǢȄ ǚȅǧǱ ǵȓǑ 

¶ ̘ȄȋǤǼ ȀǔȋǻȄǤ: ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ̘ȄǤ ȀʪǢǹȄȋǸ ǶȄǠȓȄǼ ȭȀȄȋȀɝǼ ȀȄȅǢɝȋǬ Ȁǔ֜ʱ ǢǼȄǑ 

¶ ȭǢǸǽ ֧ǼʹȄ: ȭǢǸǽͼȋǽȄ ȭǻǵ ȅ͛ǼǹȄȋǸ ǞǸǔ ȅǵǼȄǶȋǳ ͛ȄǶǵ ǢǼȄ ȁȓ, ǻȄȋǱ ǱȄȋǱ ȭǢȄȋǵȄ ǧȄǶ ǸȄ ʹȅǱ ǵȄ ȁȓǑ 

 

ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝȅǾǢȄ ǖԑȀǼǰ 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǶȄǠȓȄǼ ȭȀȄȋȀɝ ȀǔȋǻȄǤ ǢǼȄǼ ȀǺȓ ȅǵǼȄǶ˭Ȅ ǖǱʅ̇ ͼξΖԛǰɝǑ ȅǸԋʅִ ʙǸȄȋȁǼ ӱǓȅǢ ǞȑȄȋǵȄǼ ǩϢ ȀʪǢ 

Ƕ˸ȅǱȋǱ ȀǔȋǻȄǤ ǢǼȄ ǚȅǧǱǑ ȭǺȅǾȋǵǼ ϥȄԑȓȄǽ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝȅǾǢȄ ȭǺȋǵ ǧǽȄ ʙȋȓȄǩǵǑ 

֙Ϛ ȅǸǿȓȀ֚ȁ: 

¶ ʈȄǚȅ̃ǔ: ȭǺȅǾǵ ǞǸǔ ǶȄǠȓȄǼ ȭȀȄȋȀɝǼ ʈȄǚȅ̃ǔ ȀʪǢǹȄȋǸ ǢǼȄ, ǻȄȋǱ ȮǸԋʅȅǱǢ ǾǢ ȭǲȋǢ ȅǵǼȄǶ˭Ȅ ǶȄǠȓȄ ǻȄȓǑ 

¶ ֧ǼʹȄ ǤǤǽȀ ǞǸǔ ȭˁȄǹȀ: ȀǔȋǻȄȋǤǼ ȀǺȓ ֧ǼʹȄ ǤǤǽȀ, ȭˁȄǹȀ ǞǸǔ ǖϢȄϢ ֧ǼʹȄ ȀǼ˙ȄǺ ǶǼȄ ȅǵȅ́Ǳ ǢǼȄǑ 

¶ ǶȄǠȓȄǼ ȭȀȄȋȀɝǼ ȭǧǢ: ǶȄǠȓȄǼ ȭȀȄȋȀɝ ȭǢȄȋǵȄ ǽ́ ǵ ǸȄ ȀǺϬȄ ǲȄǢȋǽ ǱȄ ǗȋǤ ȭǲȋǢǘ ȭǧǢ ǢǼȄǑ 

 

ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ֧ǘǧ ǧȄ ֟ǢǼǵ 

ǶȄǠȓȄǼ ȭȀȄȋȀɝ ȀǔȋǻȄǤ ǢǼȄǼ ǶǼ ȭǺȅǾǵʨ ȀʪǢǹȄȋǸ ǧȄ֟ ǢǼȄ ǩξȅǼǑ ǱȋǸ, ȭǺȅǾǵ ǧȄ֟ ǢǼȄǼ ǗȋǤ ȀǸȅǢӫ ȀʪǢǹȄȋǸ 

Ȁǔ֜ʱ ǞǸǔ ȅǵǼȄǶǳ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱǑ 

ʙǴȄǵ Ƕȋȓ̀ͼȋǽȄ: 

¶ ʙǲǺ Ȅ͗ǬɝǗǶ: ʙǲȋǺ ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ֧ǘǧ ǧȄ֟ ǢǼȄ ǞǸǔ Ǟʨ ȀʪǢǹȄȋǸ ςξ ȁȋˏ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

¶ ȭǹȄȋ̵ǩ ǶǼȆʹǰ: ȭǺȅǾȋǵǼ ǗǚǬԚǬ ȭǹȄȋ̵ǩ ȀʪǢǹȄȋǸ ȭȀǬ ȁȋȓȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

¶ Ǣȋ˿Ȅǽ ϣȄȋǵǽ ȭǧǢ: ȭǺȅǾȋǵǼ Ǣȋ˿Ȅǽ ϣȄȋǵǽ ǞǸǔ ǖϢȄϢ Ǣȋ˿Ȅǽ Ƕ˸ȅǱͼȋǽȄǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȄǑ 

 

ȭǺȅǾȋǵǼ ȀʪǢ ǖǸ͛Ȅǵ ȅǵȅ́Ǳ ǢǼǵ 

ȭǺȅǾȋǵǼ ȀʪǢ ǖǸ͛Ȅǵ ǞǸǔ ǶȅǼȋǸǾ ȅǵȅ́Ǳ ǢǼȄ ǳǼǢȄǼǑ Ǟʨ ȭǺȅǾȋǵǼ ǢǺɝ́ǺǱȄ ǞǸǔ ȅǵǼȄǶ˭ȄǼ ǩϢ ͼξΖԛǰɝǑ 

ͼξΖԛǰɝ ȅǳǢͼȋǽȄǕ  

¶ ȭǺȅǾȋǵǼ ͛Ȅǵ ȅǵǴɝȄǼǰ: ȭǺȅǾǵʨ ǞǺǵ ͛Ȅȋǵ ǼȄǣȋǱ ȁȋǸ, ȭǻǣȄȋǵ ǶǻɝȄ̔ ǸȄǱȄȀ ǧǽȄǧǽ ǢǼȋǱ ǶȄȋǼ ǞǸǔ ȭǢȄȋǵȄ 

ǱȄǶǺȄʔȄǼ ȀǺϬȄ ֩ȅ͊ ǵȄ ȁȓǑ 

¶ ǶȄǠȓȄǼ ǢʅȄǸǽ ǖǸ͛Ȅǵ: ǶȄǠȓȄǼ ǢʅȄǸǽ ȭǻǵ ȭǢȄȋǵȄ ǸȄǴȄǼ Ǻȋϡ ǵȄ ǲȄȋǢ ǞǸǔ Ǟʨ ǻǲȄǻǲǹȄȋǸ ͛ȄǶǵ ǢǼȄ ȁȓǑ 

 

 (ǥ) Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭȀǬ ǢǼǵǕ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀǷǽǹȄȋǸ Ȁ̩  ̏ǢǼȋǱ, ȀʪǢ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭȀǬ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼȀ֚ȁ 

ȁȋǽȄ ȭȀǘ ȭǺȐȅǽǢ ȭȀʨǔȀ ǞǸǔ ȅǵȋǳɝȅǾǢȄ ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄǵ, ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢȋǼǑ Ǡȋȓȅ̷ǔ 

ȭʙȄȅȀȅǮǚǼ ȭ͟ȅȀȅǷȋǢǾǵ (WPS) ǖԑǻȄȓȆ ϣȄǼȄȅǺǬȄǼ ȭȀǬ ǢǼȄǼ ǺȄϡȋǺ, Ǡȋȓȅ̷ǔȋȓǼ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ȀʪǢ ǷǽȄǷǽ 

ǶȄǠȓȄ Ȁ̭Ǹ ȁȓǑ Ǟʨ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǷǽǱȄ ǞǸǔ ȅǵǹɝǼȋǻȄϛǱȄ ȅǵȅ́Ǳ ǢȋǼǑ 
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Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ  

Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȁȋǽȄ ȭȀǘ ȀǢǽ ǺȄǵ ǻȄ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ ʙȅʆȓȄ ǶȅǼǧȄǽǵȄǼ ǩϢ ʙȋȓȄǩǵȆȓǑ ǞͼȋǽȄǼ Ǻȋϡ 

ǼȋȓȋǨ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ȅ͟Ǯ, ǗǢɝ ȭǽ̈, ǞǸǔ ȅǸȅǹ̏ ǴǼȋǵǼ ϛȄȀ ỡ̄Ȅ ȭǼǬ ǘǱʅȄȅǳǑ ȀʪǢ ϣȄǼȄȅǺǬȄǼ ȭȀʨǔȋȓǼ ǺȄϡȋǺ 

ǢȄȅ˅Ǳ ǷǽȄǷǽ ǶȄǠȓȄ ǻȄȓ, ǞǸǔ ȭǺȅǾȋǵǼ ǢȄǻɝ́ǺǱȄ ǚ̏Ǳ ȁȓǑ 

ʙǴȄǵ ȅǳǢͼȋǽȄ: 

¶ ȭǹȄȋ̵ǩ (Voltage ): Ǡȋȓȅ̷ǔ ǗǢɝ ȮǱȅǼǼ ǩϢ ʙȋȓȄǩǵȆȓ ǾȅɦǑ 

¶ ǢȄȋǼ̀ (Current) : ȀʪǢ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ʙȋȓȄǩǵȆȓ Ǿȅʱ ʙǸȄȁǑ 

¶ ϛȄȀ ỡ̄Ȅ ȭǼǬ (Gas Flow Rate ): ֧Ǽ́Ȅ ϛȄȋȀǼ ʙǸȄȋȁǼ ȁȄǼ, ǻȄ ǗǢɝȋǢ ǶȅǼȋǸ͊ǵ ǢȋǼ ǞǸǔ ǱȄǶǺȄʔȄ ȅǵȓ̆ǰ 

ǢȋǼǑ 

¶ ȅ͟Ǯ (Speed ): Ǡȋȓȅ̷ǔ Ƕ˸ȅǱȋǱ ȀʪǢ ǤȅǱ ȅǵǸɝȄǧǵ ǢǼȄǑ 

 

Ǡȋȓȅ̷ǔ ȭʙȄȅȀȅǮǚǼ ȭ͟ȅȀȅǷȋǢǾǵȀ (WPS) ǞǼ ͼξΖ 

WPS ȁǽ ǞǢʨ ȅǵȅǳɝ͊ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱǼ ǩϢ ʙȋȓȄǩǵȆȓ ȀǺ͚ ϣȄǼȄȅǺǬȄǼ ǞǸǔ ȅǵȋǳɝȅǾǢȄ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄǵ ǞǸǔ 

ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢȋǼǑ ʙȅǱʨ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ǗǽȄǳȄ Ǡȋȓȅ̷ǔ ȭʙȄȅȀȅǮǚǼ ȭ͟ȅȀȅǷȋǢǾǵ ǲȄǢȋǱ ǶȄȋǼ, ǻȄ ȭǺȅǾǵ 

ȭȀǬǗǶ ǞǸǔ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ȅǵǴɝȄǼȋǰ ȀȁȄȓǢǑ 

ͼξΖԛǰɝ ȅǳǢͼȋǽȄ: 

¶ ȭ͟ȅȀȅǷȋǢǾǵ ȭǸȋǨ ȭǵǠȓȄ: ʙǢȋ̼Ǽ ǴǼǵ ǞǸǔ Ǡȋȓȋ̷Ǽ ʙȋȓȄǩǵȆȓǱȄ ǖԑǻȄȓȆ ȀʪǢ WPS ȅǵǸɝȄǧǵ ǢǼȄǑ 

¶ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȀȄǺ˙Ϭ: WPS ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼͼȅǽ ʪǢǹȄȋǸ ȭȀǬ ǢǼȄǑ 

¶ ȅǵǼȄǶ˭Ȅ ȅǵȅ́ǱǢǼǰ: WPS ȭǲȋǢ ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝȅǾǢȄ ǖԑȀǼǰ ǢǼȄ, ǻȄ ȀʪǢ ǢǺɝ ǶȅǼȋǸǾ ǞǸǔ ǢǺɝ́ǺǱȄ ȅǵȅ́Ǳ 

ǢȋǼǑ 

 

Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭȀʨǔȋȓǼ ʙȅʆȓȄ 

Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭȀǬ ǢǼȄǼ ǩϢ ʙǲȋǺ WPS ȭǱ ǚȋ̀ȅǣǱ ϣȄǼȄȅǺǬȄǼͼȅǽ ǻȄǧȄǘ ǢǼȄ ȁȓ, ǱȄǼǶǼ ȭȀǘ ǖԑǻȄȓȆ 

ȭǺȅǾȋǵǼ Ǣȋ˿Ȅǽ ϣȄȋǵǽ ǞǸǔ ȭȀʨǔȀ ǢǵȅǷǤȄǼ ǢǼȄ ȁȓǑ ȀʪǢ ϣȄǼȄȅǺǬȄǼͼȅǽ ϤǸȁȄǼ ǢǼȄ ӝǸǘ ͼξΖԛǰɝ, ǢȄǼǰ ֖ǽ 

ȭȀʨǔȋȓ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǞǸǔ Ǿȅʱ ǢȋǺ ȭǻȋǱ ǶȄȋǼ, ǻȄ ȭǾǿ Ƕǻɝ̇ ǢȄȋǩ ϤȄǥȄǱ ǥǬȄȓǑ 

֚ǽ ȅǳǢͼȋǽȄ: 

¶ ȭǹȄȋ̵ǩ ȭȀǬ ǢǼȄ: WPS ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵ ȭǹȄȋ̵ǩ ȅǵǸɝȄǧǵ ǢǼȄ, ǻȄ ȭǺȅǾȋǵǼ ǗǢɝ ȮǱȅǼǼ ǩϢ ǚǶ֜  ɦ

ȁȋǸǑ 

¶ ǢȄȋǼ̀ Ǣȋ˿Ȅǽ: Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵ ȀʪǢ ǢȄȋǼ̀ ȭȀǬ ǢǼȄ, ǻȄȋǱ ǗǢɝ ͗ʅȄǸǽ ǲȄȋǢ ǞǸǔ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǹȄȋǽȄ 

ȁȓǑ 

¶ ȅ͟Ǯ ǞǸǔ ǶȅǩǾǵ: Ǡȋȓȅ̷ǔ ȅ͟Ǯ ǞǸǔ ȭǺȅǾȋǵǼ ǶȅǩǾǵ ȀʪǢǹȄȋǸ ȀȄǺ˙Ϭ ǢǼȄǑ 

¶ ϛȄȀ ỡ̄Ȅ ȭǼǬ: ֧Ǽ́Ȅ ϛȄȋȀǼ ʙǸȄȁ ʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȄ, ǻȄȋǱ ǗǢɝ ͗ʅȄǸǽ ǲȄȋǢ ǞǸǔ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽǺȄǵ 

ǲȄȋǢǑ 

 

Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭǧǢ ǢǼȄ 

Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭȀǬ ǢǼȄǼ ǶǼ ǱȄ ȭǧǢ ǢǼȄ ǩξȅǼǑ ȀʪǢ ϣȄǼȄȅǺǬȄǼ ȭȀʨǔ ȅǵȅ́Ǳ ǢǼȋǱ, Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ςξ 

ǢǼȄǼ ǗȋǤ ȭȀʨǔͼȋǽȄ ǻȄǧȄǘ ǢǼȄ ǚȅǧǱǑ ǞǼ ǺȄϡȋǺ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ ȭǻ, Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȅǵǼȄǶǳ ǞǸǔ ǢȄǻɝǢǼȆ ȁȋǸǑ 
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ͼξΖԛǰɝ ȅǳǢͼȋǽȄ: 

¶ ʙǲǺ Ǡȋȓȅ̷ǔ ǶǼȆʹȄ: Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ςξ ǢǼȄǼ ǗȋǤ ʙǲǺ Ǡȋȓ̷ʨ ǶǼȆʹȄ ǢǼȄ, ǻȄȋǱ ϣȄǼȄȅǺǬȄǼͼȋǽȄǼ 

ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ 

¶ ϣȄǼȄȅǺǬȄǼ ԚǵǕ֚ϨȄȓǵ: Ǡȋȓȅ̷ǔ ǢȄǩ ǧǽȄǢȄǽȆǵ ϣȄǼȄȅǺǬȄǼͼȋǽȄǼ ǶǻɝȋǸ́ǰ ǢǼȄ, ǻȄȋǱ ȭǢȄȋǵȄ ǶȅǼǸǱɝǵ ǸȄ Δʨ 

ȁȋǽ ǱȄ ȀǔȋǾȄǴǵ ǢǼȄ ǻȄȓǑ 

 

ǱȄǶǺȄʔȄ ǞǸǔ ǗǢɝ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȄ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǱȄǶǺȄʔȄǼ ȅǵȓ̆ǰ ǞǸǔ ǗǢɝ ȭǽ̈ ǻǲȄǻǲǹȄȋǸ ǸǩȄȓ ǼȄǣȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ǱȄǶǺȄʔȄǼ ǗȅǴǢʅ ǸȄ ǖǹȄǸ 

ȁȋǱ ǶȄȋǼ Ǡȋȓȋ̷Ǽ ͼǰǺȄȋǵǼ ȀǺϬȄ, ǞǸǔ ǗǢɝ ȭǽȋ̈Ǽ Δʨ Ǡȋȓȅ̷ǔȋȓ Δʨ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼǑ 

ʙǴȄǵ Ƕȋȓ̀ͼȋǽȄ: 

¶ ǗǢɝ ȭǽ̈ ȅǵȓ̆ǰ: ǗȋǢɝǼ Ȯǳǥɝʅ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȄ, ǻȄȋǱ Ǡȋȓȋ̷Ǽ Ǿȅɦ ʪǢ ǲȄȋǢǑ 

¶ ǱȄǶǺȄʔȄǼ ǶǻɝȋǸ́ǰ: Ǡȋȓȅ̷ǔȋȓǼ ǱȄǶǺȄʔȄ ȅǵȓȅǺǱ ȭǧǢ ǢǼȄ, ǻȄȋǱ ʙȋȓȄǩǵȆȓ ǱȄǶǺȄʔȄ ǸǩȄȓ ǲȄȋǢǑ 
 

 

(Ǧ) Ǡȋȓȅ̷ǔ ȭȁȄ̷ȄȋǼ ǘȋǽǢȋʏȄǮ ǘǵ͗ǽǕ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀʪǢ Ȁ̩ Ȅǳǵ ǩϢ ǘȋǽǢȋʏȄǮ ȀʪǢǹȄȋǸ ǘǵ͗ǽ ǞǸǔ Ǡȋȓȅ̷ǔ ȭȁȄ̷ȄȋǼ ȀʪǢǹȄȋǸ ȅǷǮ ǢǼȄ ͼξΖԛǰɝǑ 

ǘȋǽǢȋʏȄǮ ȁȋǽȄ ȭȀǘ ǚǶǢǼǰ ǻȄ Ǡȋȓȅ̷ǔ ǗǢɝ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓ ǞǸǔ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄǵ Ǡ Ǿȅɦ ȅǵǴɝȄǼȋǰ 

֗ȅǺǢȄ ǼȄȋǣǑ ȀʪǢǹȄȋǸ ǘȋǽǢȋʏȄǮ ǘǵ͗ǽ ǢǼȄ ǵȄ ȁȋǽ, ǗǢɝ ȅ͛ȅǱǾȆǽ ȁȋǱ ǶȄȋǼ ǵȄ ǞǸǔ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ Δʨ ֩ȅ͊ 

ȁȋǱ ǶȄȋǼǑ ǱȄǘ ȀǷǽ ǞǸǔ ȅǵǼȄǶǳ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȀʪǢǹȄȋǸ ǘȋǽǢȋʏȄǮ ǘǵ͗ǽ ǢǼȄ ǖǶȅǼȁȄǻɝǑ 

 

ǘȋǽǢȋʏȄȋǮǼ ͼξΖ 

ǘȋǽǢȋʏȄǮ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǞǢʨ ǖǶȅǼȁȄǻɝ ǖǔǾ, ǻȄ ǗȋǢɝǼ ǺȄϡȋǺ ǱȄǶ ǚִǶ̏ ǢȋǼ ǞǸǔ ȭǺǬȄǽȋǢ ǞǢȅʔǱ ǢǼȄǼ 

ǩϢ ʙȋȓȄǩǵȆȓ ǱȄǶ ȀǼǸǼȄȁ ǢȋǼǑ ȅǸȅǹ̏ ǴǼȋǵǼ ǘȋǽǢȋʏȄǮ ȅǸȅǹ̏ ǴǼȋǵǼ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓǑ 

Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȀʪǢ ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ ǢǼȄ ǩξȅǼ, ǢȄǼǰ Ǟʨ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǞǸǔ Ǿȅɦ ȅǵȓ̆ǰ ǢȋǼǑ 

ʙǴȄǵ ȅǳǢͼȋǽȄ: 

¶ ǘȋǽǢȋʏȄȋǮǼ ǴǼǵ: ǘȋǽǢȋʏȄȋǮǼ ȅǸȅǹ̏ ǴǼȋǵǼ ȭǢȄʨǔ, ȭǺǬȄǽ Ǣȋ̀̀ ǞǸǔ ǗǢȄȋǼǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ȀʪǢ 

ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ ǢǼȄǑ 

¶ ǘȋǽǢȋʏȄȋǮǼ ǗǢȄǼ: Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ǚǶ֜  ɦǗǢȄȋǼǼ ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ ǢǼȄ, ǻȄȋǱ ǗǢɝ ȀʪǢǹȄȋǸ 

ȅǵȓ̆ǰ ǢǼȄ ǻȄȓǑ 

¶ ǘȋǽǢȋʏȄȋǮǼ ȭǢȄʨǔ: ǘȋǽǢȋʏȄȋǮǼ ȭǢȄʨǔ ǞǸǔ ǱȄǼ ǚǶǢǼǰ ȅǵǸɝȄǧǵ ǢǼȄ, ǻȄȋǱ Ǟʨ ʙȋȓȄǩǵȆȓ ǗǢɝ ǞǸǔ 

ǱȄǶǺȄʔȄ ʙǳȄǵ ǢǼȋǱ ȀʹǺ ȁȓǑ  

 

ǘȋǽǢȋʏȄǮ ǘǵ͗ȋǽǾȋǵǼ ʙϊȅǱ 

ǘȋǽǢȋʏȄǮ ǘǵ͗ǽ ǢǼȄǼ ǗȋǤ, Ǟʨ ȀʪǢǹȄȋǸ ʙϊǱ ǢǼȄ ͼξΖԛǰɝǑ ǘǵ͗ȋǽǾȋǵǼ ǗȋǤ ǘȋǽǢȋʏȄȋǮǼ ǖǸ͛ Ȅ ǶǼȆʹȄ ǢǼȄ 

ǚȅǧǱ ǻȄȋǱ ǱȄȋǱ ȭǢȄȋǵȄ ʹȅǱ ǸȄ Δʨ ǵȄ ǲȄȋǢǑ 

֚ǽ ȅǳǢͼȋǽȄ: 

¶ ǘȋǽǢȋʏȄȋǮǼ ǶȅǼǳǾɝǵ: ǘǵ͗ǽ ǢǼȄǼ ǗȋǤ ǘȋǽǢȋʏȄǮ ǶǼȆʹȄ ǢȋǼ ȭǳǣȄ, ǻȄȋǱ ǱȄ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǱ ȀʹǺ 

ȁȓǑ 

¶ ǘȋǽǢȋʏȄȋǮǼ ȀǔǼʹǰ: ǘȋǽǢȋʏȄǮ ǻȅǳ Ǘʖɝ ǸȄ ́ȅǱʈ͚ ȁȋȓ ǲȄȋǢ, ǱȋǸ ȭȀͼȅǽ ϤǸȁȄǼ ǵȄ ǢǼȄǼ ǶǼȄǺǾɝ ȭǳǠȓȄ 

ȁȓǑ 
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¶ ϣȄȋǢȅǩǔ ȭǧǢ: ǘȋǽǢȋʏȄȋǮǼ ϣȄȋǢȅǩǔ ʪǢǹȄȋǸ ǞǸǔ ֧Ǽȅ́ǱǹȄȋǸ ȀǔǼ́ǰ ǢǼȄ, ǻȄȋǱ ǗʖɝǱȄ ǸȄ ԎȋǽȄ 

ǘȋǽǢȋʏȄȋǮǼ ͼǰǺȄǵ ǵ͊ ǵȄ ǢȋǼǑ 

 

ǘȋǽǢȋʏȄǮ ǘǵ͗ȋǽǾǵ ʙȅʆȓȄ 

ǘȋǽǢȋʏȄǮ ǘǵ͗ǽ ǢǼȄǼ ǩϢ Ǡȋȓȅ̷ǔ ȭȁȄ̷ȄȋǼ ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȄ ʙȋȓȄǩǵǑ Ǟʨ ǞǢʨ ֧ȅǵȅǳɝ͊ ʙȅʆȓȄ, ǻȄǼ ǺȄϡȋǺ 

ǘȋǽǢȋʏȄǮȋǢ ȀʪǢ ǖǸ͛Ȅȋǵ ͛ȄǶǵ ǢǼȄ ȁȓ ǞǸǔ ǗȋǢɝǼ ǩϢ ʙϊǱ ǢǼȄ ȁȓǑ 

ʙǴȄǵ ǶǳȋʹǶͼȋǽȄ: 

¶ ȭȁȄ̷ȄǼ ʙϊȅǱ: Ǡȋȓȅ̷ǔ ȭȁȄ̷ȄȋǼǼ ǶȅǼ͈ȄǼǱȄ ǞǸǔ ʙϊȅǱ ȅǵȅ́Ǳ ǢǼȄ, ǻȄȋǱ ǘȋǽǢȋʏȄǮ ȀʪǢǹȄȋǸ ǸȀȄȋǵȄ ǻȄȓǑ 

¶ ǘȋǽǢȋʏȄǮ ȅǷǮ ǢǼȄ: ǘȋǽǢȋʏȄǮʨ ȀʪǢǹȄȋǸ Ǡȋȓȅ̷ǔ ȭȁȄ̷ȄȋǼ ǘǵ͗ǽ ǢǼȄ, ǻȄȋǱ ǱȄ ȅ͛Ǽ ǲȄȋǢ ǞǸǔ ǢȄǩ 

ǢǼȄǼ ȀǺȓ ȭǢȄǵ ȀǺϬȄ ǵȄ ȁȓǑ 

¶ ȀȄǺ˙Ϭ ǢǼȄ: ǘȋǽǢȋʏȄȋǮǼ ǖǸ͛Ȅǵ ȀʪǢǹȄȋǸ ȀǺεȓ ǢǼȄ, ǻȄȋǱ ǗǢɝ ȀʪǢǹȄȋǸ ȮǱȅǼ ȁȓ ǞǸǔ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ 

ȅǵȅǸɝȋ˂ ǧȋǽǑ 

 

ǘȋǽǢȋʏȄǮ ȅǷȅǮǔ  

ǘȋǽǢȋʏȄǮʨ Ǡȋȓȅ̷ǔ ȭȁȄ̷ȄȋǼ ȅǷǮ ǢǼȄ ȀǺȓ ȀʪǢǹȄȋǸ ȅǷǮ ȅǵȅ́Ǳ ǢǼȄ ǚȅǧǱǑ ǘȋǽǢȋʏȄǮ ȀʪǢǹȄȋǸ ȅǷǮ ǵȄ ǢǼȋǽ, 

Ǟʨ ǗȋǢɝǼ ǖȅ͛ǼǱȄ ǞǸǔ Ǡȋȓȅ̷ǔ Δʨ ȮǱȅǼ ǢǼȋǱ ǶȄȋǼǑ 

ͼξΖԛǰɝ ȅǳǢͼȋǽȄ: 

¶ ȅǷȅǮǔ ȅ͟Ǯ: ǘȋǽǢȋʏȄȋǮǼ ȅǷȅǮǔ ȅ͟Ǯ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȄ, ǻȄȋǱ Ǟʨ Ǡȋȓȅ̷ǔ ǗȋǢɝ ȀʪǢǹȄȋǸ ǖǔǾʈȁǰ 

ǢǼȋǱ ǶȄȋǼǑ 

¶ ǶȅǩǾȅǵǔ: ǘȋǽǢȋʏȄǮʨ ȭȁȄ̷ȄȋǼ ȀʪǢǹȄȋǸ ͛ȄǶǵ ǢǼȄ, ǻȄȋǱ Ǟʨ ȅǵǼȄǶǳ ǞǸǔ ǢȄǻɝǢǼȆǹȄȋǸ ǢȄǩ ǢȋǼǑ 

¶ ȅǷȅǮǔ ȭǬǢȅǵǢ: Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǴǼǰ ǖԑǻȄȓȆ ǘȋǽǢȋʏȄǮ ȅǷȅǮǔ ȭǬǢȅǵǢ ϤǸȁȄǼ ǢǼȄ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ͼǰǺȄǵ 

ǸǩȄȓ ǲȄȋǢǑ 

 

ǘȋǽǢȋʏȄǮ ǘǵ͗ȋǽǾǵ ǶǼǸǱͫ ȭǧǢ 

ǘȋǽǢȋʏȄǮ ǘǵ͗ǽ ǢǼȄǼ ǶǼ, ǞǼ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ǖǸ͛Ȅǵ ԚǵǼȄȓ ǻȄǧȄǘ ǢǼȄ ǩξȅǼǑ ȀʪǢǹȄȋǸ ǘǵ͗ȋǽǾǵ ȅǵȅ́Ǳ ǢǼȄ, 

ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȅǵǼȄǶǳ ǞǸǔ ȀʪǢǹȄȋǸ ǶȅǼǧȄȅǽǱ ȁȓǑ 

֚ǽ Ƕȋȓ̀ͼȋǽȄ: 

¶ ʙǲǺ ǶǼȆʹȄ: ʙǲǺ Ǡȋȓȅ̷ǔ ǶǼȆʹȄ ǢȋǼ ȭǳǣȄ, ǻȄȋǱ ǘǵ͗ǽ ǢǼȄ ǘȋǽǢȋʏȄǮʨ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨǑ 

¶ ԚǵǕ֚ϨȄȓǵ: Ǡȋȓȅ̷ǔ ǧǽȄǢȄǽȆǵ ǘȋǽǢȋʏȄȋǮǼ ǖǸ͛Ȅǵ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ԚǵǕ֚ϨȄȓǵ ǢǼȄǑ 

 

(ǧ) Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȭȀǬǗǶ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘǕ 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȀʪǢ ȭȀǬǗǶ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ʏȄȓȄǽ ǼȄǵ (trial run ) ʙǲǺ ǞǸǔ ͼξΖԛǰɝ ǴȄǶǑ 

ʏȄȓȄǽ ǼȄǵ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ ǞǸǔ Ǟʨ ȅǵȅ́Ǳ ǢȋǼ ȭǻ, ȭǺȅǾǵʨ ȀʪǢǹȄȋǸ ȭȀǬǗǶ 

ȁȋȓȋǨ ǞǸǔ ǢȄǩ ǢǼȋǱ ʙϊǱǑ ȭǺȅǾǵʨ ǻȅǳ ȀʪǢǹȄȋǸ ȭȀǬǗǶ ǵȄ ǢǼȄ ȁȓ, ǱȄȁȋǽ ǱȄ ǵȆǼǸǹȄȋǸ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ Ǡ 

ȅǵǼȄǶ˭Ȅ ʹȅǱʈ͚ ǢǼȋǱ ǶȄȋǼǑ  
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ʏȄȓȄǽ ǼȄȋǵǼ ͼξΖ 

ʏȄȓȄǽ ǼȄǵ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǘǵ͗ȋǽǾȋǵǼ ǶǼ ʙǲǺ ǴȄǶ ȅȁȋȀȋǸ ȀʪǢ ȭȀǬǗǶ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ ǢǼȋǱ ϤǸϘǱ 

ȁȓǑ Ǟʨ ȭǢȄȋǵȄ Δʨ ǸȄ ȭȀǬǗȋǶ ȀǺϬȄ ȀǵȄʱ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄ ǶǼǸǱͫȋǱ Ǹȑ ȭǢȄȋǵȄ ԋǥɝǬǵȄ ǸȄ ͼǰǤǱ ȀǺϬȄǼ 

֩ȅ͊ ȁȋǱ ǶȄȋǼǑ 

ʙǴȄǵ ȅǳǢͼȋǽȄ: 

¶ ȭȀǬǗǶ ǻȄǧȄǘ: ȭǺȅǾȋǵǼ ȀǢǽ ϣȄǼȄȅǺǬȄǼ ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȄ ȁȋȓȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȄǑ 

¶ ǖǶȄȋǼǾǵȄǽ ȭǧǢ: ȭǺȅǾǵʨ ȀʪǢǹȄȋǸ ǞǸǔ ȅǵ֖ɝǽǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȄǑ 

¶ Δʨ ȅǧȅͥǱ ǢǼȄ: ʏȄȓȄǽ ǼȄǵ ǧǽȄǢȄǽȆǵ ȭǢȄȋǵȄ ȀǺϬȄ ǸȄ Δʨ ӝǓȋǩ ȭǸǼ ǢǼȄ, ǻȄȋǱ ȭȀʨ ȀǺȄǴȄǵ ǢǼȄ ǻȄȓǑ 

 

ʏȄȓȄǽ ǼȄǵ ǧǽȄȋǵȄǼ ʙϊȅǱ 

ʏȄȓȄǽ ǼȄǵ ςξ ǢǼȄǼ ǗȋǤ ȭǺȅǾȋǵǼ ȀǸȅǢӫ ȀʪǢǹȄȋǸ ʙϊǱ ǞǸǔ ȅǵǼȄǶǳ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ʙϊȅǱǼ 

ȀǺȓ, Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȀǢǽ ǖǔǾ ǶǻɝȄȋǽȄǧǵȄ ǢǼȋǱ ȁȓ ǞǸǔ ǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȁȓ ȭǻ, ȭǢȄȋǵȄ Δʨ ǸȄ ȀǺϬȄ ȭǵǘǑ 

֚ǽ ȅǳǢͼȋǽȄ: 

¶ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǧǢ: ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǞǸǔ ȀʪǢ ȭǹȄȋ̵ȋǩ ǧǽȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ 

ǢǼȄǑ 

¶ ǘȋǽǢȋʏȄǮ ǞǸǔ ȭǢǸǽ ȀǔȋǻȄǤ: ǘȋǽǢȋʏȄǮ ǞǸǔ ǶȄǠȓȄǼ ȭǢǸȋǽǼ ȀʪǢ ȀǔȋǻȄǤ ȅǵȅ́Ǳ ǢǼȄǑ 

¶ ȅǵǼȄǶ˭Ȅ ȭǧǢ: ȀǺ͚ ֧Ǽ́Ȅ ȅǷǧȄǼ ȭǻǺǵ ʈȄǚȅ̃ǔ, ȀȄȅǢɝǬ ȭʛǢȄǼ, ǞǸǔ ȅǷǚǩ ǶǼȆ́Ȅ ǢǼȄǑ 

 

ʏȄȓȄǽ ǼȄǵ ǢǼȄǼ ʙȅʆȓȄ 

ʏȄȓȄǽ ǼȄǵ ǢǼȄǼ ȀǺȓ, ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ǶǻɝȋǸ́ǰ ǢǼȄ ǞǸǔ ȭȀǬǗȋǶǼ ȀʪǢǱȄ ǻȄǧȄǘ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ǞȋǱ 

ȭǺȅǾȋǵǼ ǗǢɝ, ϛȄȀ ỡ̄Ȅ, ȅ͟Ǯ ǞǸǔ ǖϢȄϢ ͼξΖԛǰɝ ϣȄǼȄȅǺǬȄǼ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ǶǼȆ́Ȅ ǢǼȄ ȁȓǑ 

ʙǴȄǵ ǶǳȋʹǶͼȋǽȄ: 

¶ ʙǲǺ Ǡȋȓȅ̷ǔ ǶǼȆʹȄ: ȭǺȅǾǵ ǧȄ֟ ǢȋǼ ʙǲǺ Ǡȋȓ̷ʨ ǢǼȄ ǞǸǔ ȭȀʨ ȀʪǢǹȄȋǸ Ȁ̩̏ ȁȋˏ ȅǢǵȄ ǱȄ ȭǳӝǵǑ 

¶ ǗǢɝ ǞǸǔ ϛȄȀ ỡ̄Ȅ ǶǼȆʹȄ: ǗǢɝ ȅ͛ȅǱǾȆǽ ǞǸǔ ȀʪǢ ϛȄȀ ỡ̄Ȅ ȭǼǬ ȅǵȅ́Ǳ ǢǼȄǑ 

¶ Ǣȋ˿Ȅǽ ϣȄȋǵǽ ȭǧǢ: Ǣȋ˿Ȅǽ ϣȄȋǵǽ ǞǸǔ ȭȀʨǔȀ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȄǑ 

 

ʏȄȓȄǽ ǼȄȋǵǼ ǷǽȄǷǽ ȅǸȋ͆ǿǰ 

ʏȄȓȄǽ ǼȄǵ ȭǾȋǿ, ǷǽȄǷǽ ȅǸȋ͆ǿǰ ǢǼȄ ǳǼǢȄǼǑ ǞȋǱ ȭǺȅǾȋǵǼ ȭȀǬǗǶ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ Ȁ̩ ȋǢɝ ԛǰɝ ǴȄǼǰȄ ǶȄǠȓȄ ǻȄȓǑ 

ȭǢȄȋǵȄ ȀǺϬȄ ǸȄ Δʨ ȀǵȄʱ ȁȋǽ ǱȄ ΚǱ ȀǺȄǴȄǵ ǢǼȋǱ ȁȋǸǑ 

ͼξΖԛǰɝ ȅǳǢͼȋǽȄ: 

¶ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ: ʏȄȓȄǽ ǼȄǵ ȭǾǿ ȁȋǽ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǶǼȆʹȄ ǢǼȄ, ȭǻǺǵ ȭǩȄȑȄ ȀʪǢǹȄȋǸ ȁȋȓȋǨ ȅǢǵȄ, ȭǢȄǵǠ 

ϛȄǶ ǸȄ ǷȄǬǽ ǗȋǨ ȅǢǵȄǑ 

¶ ȭǺȅǾȋǵǼ ǶȄǼǷǼȋǺ̑: ȭǺȅǾȋǵǼ ȅ͜ʾǱȄ ǞǸǔ ͛ȄȅȓΖ ǻȄǧȄǘ ǢǼȄ, ǻȄȋǱ ȭǢȄǵ ǴǼȋǵǼ ȀȄǘǮ ǘȋǷʮ ǸȄ Δʨ ȭǳǣȄ ǵȄ 

ǻȄȓǑ 

¶ Δʨ ȅǧȅͥǱ ǢǼȄ: ǻȅǳ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǹȄȋǽȄ ǵȄ ȁȓ, ǱȄȁȋǽ ǱȄ ǶǼȆ́Ȅ ǢǼȄ, ȭǻǺǵ ǗȋǢɝǼ ǱȄǶǺȄʔȄ, ϛȄȋȀǼ 

ʙǸȄȁ, ǖǲǸȄ ǘȋǽǢȋʏȄȋǮǼ ǖǸ͛Ȅǵ ȀʪǢ ȅǨǽ ȅǢǵȄǑ 
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ǷǽȄǷǽ ǖԑǻȄȓȆ ȀǺεȓ ǢǼȄ 

ǻȅǳ ʏȄȓȄǽ ǼȄǵ ǧǽȄǢȄǽȆǵ ȭǢȄȋǵȄ Δʨ ǸȄ ȀǺϬȄ ȭǳǣȄ ȭǳȓ, ǱȄȁȋǽ ȭȀʨ ΚǱ ȀǺȄǴȄǵ ǢǼȋǱ ȁȋǸǑ ȀʪǢ ǷǽȄǷǽ ǵȄ ǶȄǠȓȄ 

Ƕǻɝ̇ ȭǺȅǾȋǵǼ ϣȄǼȄȅǺǬȄǼ ǞǸǔ ȭȀʨǔȀ ԚǵǕȀ̩ Ȅǳǵ ǢǼȋǱ ȁȋǸǑ 

֚ǽ ȅǳǢͼȋǽȄ: 

¶ ǶȄǼǷǼϥȄȋ̑Ǽ ǚǶǼ ȀǺεȓ: ȭǺȅǾȋǵǼ Ǣȋ˿Ȅǽ ϣȄȋǵǽ ȭǲȋǢ ʙȋȓȄǩǵȆȓ ϣȄǼȄȅǺǬȄǼ ȀǺεȓ ǢǼȄǑ 

¶ ԚǵǼȄȓ ʏȄȓȄǽ ǼȄǵ: ȀǺϬȄ ȀǺȄǴȄǵ ǢǼȄǼ ǶǼ ǗǸȄǼ ʏȄȓȄǽ ǼȄǵ ǢǼȄ ǞǸǔ ȅǵȅ́Ǳ ǢǼȄ ȭǻ ȀǺϬȄ ȀǺȄǴȄǵ ȁȋȓȋǨǑ 

¶ ȅǵǼȄǶ˭Ȅ ȅǵȅ́ǱǢǼǰ: ȀǸȅǢӫ ʪǢǭȄǢ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ԚǵǼȄȓ ǶǼȆʹȄ ǢǼȄ, ǻȄȋǱ ǶǼǸǱͫ Ǡȋȓȅ̷ǔ ǢȄǩ 

֧ǼȅʹǱ ǲȄȋǢǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - Ț.Ȝ 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

șǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϥȄԑȓȄǽ, ȭ͟ȅȀȅǷȋǢǾǵ ǞǸǔ ȭȀǬǗǶ ȅǵȋǳɝȅǾǢȄ ǶǻɝȄȋǽȄǧǵȄ ǢǼȄǼ ͼξΖ ǢȆ? 

ȚǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ Δʨ ǸȄ ʹȅǱǼ ǩϢ ǢȆ ǢȆ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱ? 

țǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȅǧȅͥǱ ǢǼȄǼ ȀǺȓ ȭǢȄǵ ȅǸǿȓͼȅǽ ȭǣȓȄǽ ǼȄǣȋǱ ȁȋǸ? 

ȜǑ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭȀǬ ǢǼȄǼ ȀǺȓ ǢȆ ǢȆ ȅǸǿȓ ȀʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȋǸ? 

ȝǑ ǘȋǽǢȋʏȄǮ ǘǵ͗ǽ ǢǼȄǼ ȀǺȓ ǢȆǹȄȋǸ ȀʪǢǹȄȋǸ ȭȁȄ̷ȄȋǼ ȅǷǮ ǢǼȄ ǚȅǧǱ? 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙ̈́Ǖ 

șǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϥȄԑȓȄǽ ǶǻɝȄȋǽȄǧǵȄ ǢǼȄǼ ֚ǽ ǚȋ˶ϩ ǢȆ? 

a) ȭǺȅǾȋǵǼ ȅǮǩȄǘǵ ȭǧǢ ǢǼȄ 

b) ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȄ 

c) ȭǺȅǾȋǵǼ ȭǢȄȋǵȄ ǖǔǾ ǶȅǼǸǱɝǵ ǢǼȄ 

d) ȭǺȅǾȋǵǼ ǶȅǼ͈ȄǼ ǶȅǼˏ̏ǱȄ ȅǵȅ́Ǳ ǢǼȄ 

 

ȚǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȀǔȋǻȄǤ ǢǼȄǼ ǶǼ ȭǢȄǵʨ ʙǲǺ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ? 

a) ȭǺȅǾȋǵǼ Ǣȋ˿Ȅǽ ϣȄȋǵǽ 

b) ǘȋǽǢȋʏȄǮ 

c) ǶȄǠȓȄǼ ȭȀȄȋȀɝǼ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ 

d) ȭǺȅǾȋǵǼ ǗǢɝ ỡ̄Ȅ 

 

țǑ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȄǼ ǩϢ ȅǢ ʙȋȓȄǩǵ? 

a) ȭǺȅǾȋǵǼ ςԎǺȄʔ ȭǹȄȋ̵ǩ ȭȀǬ ǢǼȄ 

b) ȀǺ͚ ϣȄǼȄȅǺǬȄǼ ǻǲȄǻǲǹȄȋǸ ϥȄԑȓȄǽ ǖԑǻȄȓȆ ȭȀǬ ǢǼȄ 

c) ȭǺȅǾȋǵǼ ςԎ ǱȄǶǺȄʔȄ ǶǼȆʹȄ ǢǼȄ 

d) ϛȄȀ ỡ̄Ȅ ȭǼǬ Ǣȋ˿Ȅǽ ǵȄ ǢǼȄ 

 

ȜǑ ʏȄȓȄǽ ǼȄǵ ǢǼȄǼ ǶǼ ǢȆ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱ? 

a) ȭǺȅǾȋǵǼ ȭǢǸǽ 

b) Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǞǸǔ ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ 

c) ȭǺȅǾȋǵǼ ǶȅǩǾǵ 

d) ȭǺȅǾȋǵǼ ǗǢɝ ȭǽ̈ 

 

ȝǑ ǘȋǽǢȋʏȄǮ ǘǵ͗ǽ ǢǼȄǼ ȀǺȓ ǢȆ ʙȋȓȄǩǵȆȓ ǶǳȋʹǶ? 

a) ȭǺȅǾȋǵǼ ȭǹȄȋ̵ǩ ǢȅǺȋȓ ȭǷǽȄ 

b) ǘȋǽǢȋʏȄǮʨ ȭȁȄ̷ȄȋǼ ȀʪǢǹȄȋǸ ͛ȄǶǵ ǢǼȄ 

c) ǘȋǽǢȋʏȄȋǮǼ ǗǢȄǼ ǶȅǼǸǱɝǵ ǢǼȄ 

d) ǘȋǽǢȋʏȄǮʨǼ ǱȄǶǺȄʔȄ ǸȄȑȄȋǵȄ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ț.Ȝ  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

șǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϥȄԑȓȄǽ, ȭ͟ȅȀȅǷȋǢǾǵ ǞǸǔ ȭȀǬǗǶ ȅǵȋǳɝȅǾǢȄ ǶǻɝȄȋǽȄǧǵȄ ǢǼȄǼ ͼξΖ ǢȆ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϥȄԑȓȄǽ ǞǸǔ ȭ͟ȅȀȅǷȋǢǾǵ ǶǻɝȄȋǽȄǧǵȄ ǢǼȄ ӝǸǘ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ ȭǺȅǾȋǵǼ ȀʪǢ 

ȭȀǬǗǶ ǞǸǔ ȅǵǼȄǶǳ ϤǸȁȄȋǼǼ ǩϢ ʙȋȓȄǩǵȆȓ Ǳϟ ȭǳȓ, ǻȄǼ ǺȄϡȋǺ ȀʪǢ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ 

 

ȚǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ Δʨ ǸȄ ʹȅǱǼ ǩϢ ǢȆ ǢȆ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ȭǢǸǽ, Ǣȋ˿Ȅǽ ϣȄȋǵǽ, ʈȄǚȅ̃ǔ ȅȀȋ͗Ǻ ǞǸǔ ǖϢȄϢ ȭǺǢȄȅǵǢʅȄǽ ǖǔǾ ȭǻǺǵ 

ʏȄ̑ǷǼǺȄǼ ǞǸǔ ʹȅǽǔ ȅȀȋ͗Ǻ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱǑ 

 

țǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȅǧȅͥǱ ǢǼȄǼ ȀǺȓ ȭǢȄǵ ȅǸǿȓͼȅǽ ȭǣȓȄǽ ǼȄǣȋǱ ȁȋǸ? 

ǚ˭Ǽ: ȭǺȅǾȋǵǼ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸ ǞǸǔ ȅǵȅ́Ǳ ǢǼȋǱ 

ȁȋǸ ȭǻ ǶȄǠȓȄǼ ȭȀȄȋȀɝǼ ǺȄϡȋǺ ȀʪǢ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȀǼǸǼȄȁ ȁȋˏǑ 

 

ȜǑ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭȀǬ ǢǼȄǼ ȀǺȓ ǢȆ ǢȆ ȅǸǿȓ ȀʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȋǸ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭǻǺǵ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ǗǢɝ ȭǽ̈, ϛȄȀ ỡ̄Ȅ ȭǼǬ ǞǸǔ ȅ͟Ǯ ȀʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȋǸ 

ǻȄȋǱ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ʪǢ ǲȄȋǢǑ 

 

ȝǑ ǘȋǽǢȋʏȄǮ ǘǵ͗ǽ ǢǼȄǼ ȀǺȓ ǢȆǹȄȋǸ ȀʪǢǹȄȋǸ ȭȁȄ̷ȄȋǼ ȅǷǮ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: ǘȋǽǢȋʏȄǮʨ ȀʪǢǹȄȋǸ Ǡȋȓȅ̷ǔ ȭȁȄ̷ȄȋǼ ǘǵ͗ǽ ǢǼȋǱ ȁȋǸ, ǻȄȋǱ ǱȄ ȅ͛Ǽ ǲȄȋǢ ǞǸǔ ǗǢɝ ȅ͛ȅǱǾȆǽǹȄȋǸ ǢȄǩ 

ǢȋǼǑ ǘȋǽǢȋʏȄȋǮǼ ǗǢȄǼ ǞǸǔ ȭǢȄȅǮǔ ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ ǚȅǧǱǑ 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭ǼǕ 

 șǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϥȄԑȓȄǽ ǶǻɝȄȋǽȄǧǵȄ ǢǼȄǼ ֚ǽ ǚȋ˶ϩ ǢȆ? 

    ǚ˭Ǽ: b) ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȄ 

 

ȚǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȀǔȋǻȄǤ ǢǼȄǼ ǶǼ ȭǢȄǵʨ ʙǲǺ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ? 

    ǚ˭Ǽ: c) ǶȄǠȓȄǼ ȭȀȄȋȀɝǼ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ 

 

țǑ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȄǼ ǩϢ ȅǢ ʙȋȓȄǩǵ? 

    ǚ˭Ǽ: b) ȀǺ͚ ϣȄǼȄȅǺǬȄǼ ǻǲȄǻǲǹȄȋǸ ϥȄԑȓȄǽ ǖԑǻȄȓȆ ȭȀǬ ǢǼȄ 

 

ȜǑ ʏȄȓȄǽ ǼȄǵ ǢǼȄǼ ǶǼ ǢȆ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱ? 

    ǚ˭Ǽ: b) Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǞǸǔ ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ 

 

ȝǑ ǘȋǽǢȋʏȄǮ ǘǵ͗ǽ ǢǼȄǼ ȀǺȓ ǢȆ ʙȋȓȄǩǵȆȓ ǶǳȋʹǶ? 

    ǚ˭Ǽ: b) ǘȋǽǢȋʏȄǮʨ ȭȁȄ̷ȄȋǼ ȀʪǢǹȄȋǸ ͛ȄǶǵ ǢǼȄ 
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ǩǸ ȅǾǬ (Job Sheet) - Ț.Ȝ 

 

ǩȋǸǼ ǵȄǺ: Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȭȀǬ ǗǶ ǢǼǵǑ 

 

ǢȄȋǩǼ ʙȅʆȓȄ/ǴȄǶȀ֚ȁ: 

șǑ ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

ȚǑ ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

țǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϥȄԑȓȄǽ ǞǸǔ ȭ͟ȅȀȅǷȋǢǾǵ ǶǻɝȄȋǽȄǧǵȄ ǢξǵǑ 

ȜǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ Δʨ, ǞǸǔ ֧ǼʹȄ ǶǼȆʹȄ ǢξǵǑ 

ȝǑ ǶȄǠȓȄǼ ȭǢǸǽ ȀʪǢǹȄȋǸ ȀǔȋǻȄǤ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ȭǺȅǾǵʨ ȀʪǢ ǶȄǠȓȄǼ ȭȀȄȋȀɝ Ȁǔ֜  ɦȁȋȓȋǨǑ 

ȞǑ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȀǔȋǻȄȋǤǼ ǶǼ, ȭǺȅǾȋǵǼ ֧ǘǧ ǧȄ֟ Ǣξǵ ǞǸǔ ȀʪǢ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ǻȄǧȄǘ ǢξǵǑ 

ȟǑ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭǻǺǵ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ϛȄȀ ỡ̄Ȅ ȭǼǬ, ȅ͟Ǯ ǞǸǔ ǗǢɝ ȭǽ̈ ȀʪǢǹȄȋǸ WPS ǖԑǻȄȓȆ ȭȀǬ 

ǢξǵǑ 

ȠǑ ȀʪǢ ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ Ǣξǵ ǞǸǔ Ǟʨ Ǡȋȓȅ̷ǔ ȭȁȄ̷ȄȋǼ ȀʪǢǹȄȋǸ ǘǵ͗ǽ ǢξǵǑ 

ȡǑ ʏȄȓȄǽ ǼȄǵ ǶȅǼǧȄǽǵȄ Ǣξǵ ǞǸǔ ȭȀǬǗǶ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢξǵǑ 

șȘǑ ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

ȀǱǢɝǱȄ: 

Á Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȀǔȋǻȄǤ ǢǼȄǼ ǗȋǤ, ǶȄǠȓȄǼ ȭȀȄȀɝ ǞǸǔ ȭǢǸǽͼȅǽǼ ȀʪǢ ȀǔȋǻȄǤ ȅǵȅ́Ǳ ǢξǵǑ 

Á ȭǺȅǾȋǵǼ ʈȄǚȅ̃ǔ ȀʪǢǹȄȋǸ ǢǼȄ ǚȅǧǱ, ǻȄȋǱ ȮǸԋʅȅǱǢ ǾǢ ȭǲȋǢ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ 

Á ȭǺȅǾȋǵǼ ǖǔȋǾǼ ʹȅǱ ǸȄ ʹȓ ȭǧǢ ǢǼȄǼ ȀǺȓ ȭǻȋǢȄȋǵȄ Δʨ ȀǵȄʱ ǢǼȄ ǞǸǔ ǱȄ ȀǺȄǴȄǵ ǢǼȄ ǩξȅǼǑ 

Á ʏȄȓȄǽ ǼȄǵ ǢǼȄǼ ȀǺȓ ȀǱǢɝ ǲȄʹǵ ǞǸǔ ʙǲǺ Ǡȋȓȅ̷ǔ ǶȅǼǳǾɝǵ ǢξǵǑ ǻȅǳ ȭǢȄȋǵȄ ȀǺϬȄ ȭǳǣȄ ȭǳȓ ǱȋǸ ȭȀʨ 

ΚǱ ȀǺȄǴȄǵ ǢξǵǑ 

 

 

 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- Ț.Ȝ 

 

ǩȋǸǼ ǵȄǺ: Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȭȀǬ ǗǶ ǢǼǵǑ 

 

ʙȋȓȄǩǵȆȓ PPE: 

Á ȭȀǷʨ ǤǤǽȀ/ȭǷȀ ȅǾ̷ 

Á Ǡȋȓȅ̷ǔ ȭˁȄǹȀ 

Á ʙȋǬǢʨǹ ǖʅȄȋʙȄǵ 

Á ȭȀǷʨ ֓Ǭ 

Á ǘȓȄǼ ȭʙȄȋǬǢǾǵ 
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ʙȋȓȄǩǵȆȓ ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ: 

Á Ǡȋȓȅ̷ǔ ȭǺȅǾǵ 

Á ǘȋǽǢȋʏȄǮ 

Á Ǡȋȓȅ̷ǔ ȭȁȄ̷ȄǼ 

Á ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǢǸǽ 

Á Ǡȋȓȅ̷ǔ ǼǮȀ 

 

ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ: 

Á Ǡȋȓȅ̷ǔ ǘȋǽǢȋʏȄǮ 

Á Ǡȋȓȅ̷ǔ ϛȄȀ 

Á ֟ȅʛǢʅȄ̀ 

Á ǠȓʅȄǼ ʛȄǾ ǞǸǔ ȅʴȅǵǔ ǚǶǢǼǰ 

 

ǮȄȓȄʈȄǺ/ȋǽǗǚǬ/ʑȅȓǔ: 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ț.ȝ 
 

 

ȅǾǣǵ Ƿǽ-ȝ: ʙȅǱʨ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȀȄǺ˙Ϭ ǢǼȋǱ ǶȄǼȋǸǑ 

 
 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü Ǡȋȓȅ̷ǔ ǶȅǩǾǵ  

ü ǶȅǩǾǵ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ 

ü Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϣȄǼȄȅǺǬȄǼ ȀǺεȓ 

ü ʏȄȓȄǽ Ǡȋȓȅ̷ǔ ǢǼǵ 

 

(Ǣ) Ǡȋȓȅ̷ǔ ǶȅǩǾǵǕ  

Ǡȋȓȅ̷ǔ ȅǾȋ̼, ȀʪǢ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ ǢȄǻɝǢǼǹȄȋǸ ǢȄǩ Ȁ̩ Ȅǳǵ ǢǼȄǼ ȀȄȋǲ ȀȄȋǲ 

ǢȄȋǩǼ ͼǰǺȄǵ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǞǸǔ Ȁǔȅ͆͊ ȭ͟ȅȀȅǷȋǢǾǵȀ Ȁνȋ̎ ǹȄȋǽȄ 

ǴȄǼǰȄ ǲȄǢȋǽ ǢǺͫǼȄ ǱȄȋǳǼ ǢȄȋǩǼ ǳʹǱȄ ǸȄȑȄȋǱ Ȁ́Ǻ ȁȓǑ ǞǣȄȋǵ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǞǸǔ Ȁ̩ ȅǢɝǱ ȭ͟ȅȀȅǷȋǢǾǵȀ 

ǞǼ ȅǸ͚ȄȅǼǱ ǸǰɝǵȄ ȭǳǠȓȄ ȁȋǽȄǑ 
 

Ǡȋȓȅ̷ǔ ǶȅǩǾǵ (Welding Positions): 

Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǸǽȋǱ ǞǢʨ ȅǵȅǳɝ͊ ͛Ȅȋǵ ǞǸǔ ȭǻ ǖǸ͛Ȅȋǵ ǩǸȋǢ ȭǼȋǣ ԋʨ ǴȄԅǼ ȀǔȋǻȄǤ ǸȄ ȭǩȄȑȄ ȭǳǠȓȄ ȁȓ ǱȄȋǢ 

Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǸȋǽǑ ʙǴȄǵǱ ǧȄǼʨ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǗȋǨ: 

 

Flat Position (̛ ʅȄǬ ǶȅǩǾǵ):  

¶ Ǟʨ ȀǸȋǧȋǻȂ ȀȄǴȄǼǰ ǞǸǔ Ȁȁǩ ǶȅǩǾǵǑ Ǡȋȓȅ̷ǔʨ ȭȀȄǩȄ ǞǸǔ ȀǺǱǽ Ԝȋ͌ ǢǼȄ ȁȓǑ Ǟʨ ֚ǽǱ horizontal  

ǞǸǔ vertical joints ǞǼ ǩϢ ϤǸϘǱ ȁȓǑ 

¶ Ǡȋȓ̷ȄȋǼǼ ǩϢ ǢȄǩ ǢǼȄ Ȁȁǩ, ǢȄǼǰ ǴȄԅ ǸȄ ʖϤ ȭȀȄǩȄ ǞǸǔ ȅ͛ȅǱǾȆǽ ǲȄȋǢǑ 

 

Horizontal Position (ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾǵ): 

¶ ǞǣȄȋǵ Ǡȋȓȅ̷ǔ ǢȄǩʨ ǖԑ֗ȅǺǢ Ԝȋ͌ ǢǼȄ ȁȓ, ȭǻǣȄȋǵ ǞǢʨ ȅǶȀ ǗȋǼǢʨǼ ǚǶȋǼ ǼȄǣȄ ǲȄȋǢǑ 

 

Vertical Position (ǹȄʨɝǢȄǽ ǶȅǩǾǵ): 

¶ Ǟǘ ǶȅǩǾȋǵ ǢȄǩʨ ǚ̀νǹȄȋǸ ǢǼȄ ȁȓ,  

¶ Ǟǘ ǶȅǩǾȋǵ Ǡȋȓ̷ȄȋǼǼ ǳʹǱȄ Ǡ ǖȅǹ˕ǱȄ ʙȋȓȄǩǵǑ 

Overhead Position (ǠǹȄǼȋȁǮ ǶȅǩǾǵ): 

¶ Ǟǘ ǶȅǩǾȋǵ ǢȄǩʨ ǺȄǲȄǼ ǚǶȋǼ ǢǼȄ ȁȓǑ Ǟʨ ȀǸȋǧȋǻȂ ǧʅȄȋǽȅ˙ǔ ǶȅǩǾǵ ǞǸǔ ȅǸȋǾǿ ǳʹǱȄ Ǡ ǖȅǹ˕ǱȄǼ 

ʙȋȓȄǩǵ ȁȓǑ 

¶ Ǡȋȓ̷ȄǼȋǢ ȀȄǺ̇Ϭԛǰɝ ǞǸǔ ȀʪǢ ȭǢȄȋǰ Ǡȋȓȅ̷ǔ ǢǼȋǱ ȁȋǸ ǻȄȋǱ ǱȄǶ ǞǸǔ ǴȄԅ Ǩȅȑȋȓ ǵȄ ǻȄȓǑ 
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Ǡȋȓȅ̷ǔ ȭ͟ȅȀȅǷȋǢǾǵȀ (Welding Specifications): 

Ǡȋȓȅ̷ǔ ȭ͟ȅȀȅǷȋǢǾǵȀ ȁȋǽȄ ȭȀǘ ȅǵȋǳɝǾȄǸǽȆ ǻȄ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ, ʙȅʆȓȄ, ǚǶȄǳȄǵ ǞǸǔ ǻ̆ǶȄȅǱ ȀʪǢǹȄȋǸ ϤǸȁȄȋǼǼ 

ǩϢ ȭǳǠȓȄ ȁȓǑ ǞͼȋǽȄ ȅǵȅ́Ǳ ǢȋǼ ȭǻ Ǡȋȓȅ̷ǔ ǢȄǩʨ ȅǵǼȄǶǳ, ǢȄǻɝǢǼ ǞǸǔ ȅǵǹɝǼȋǻȄϛǑ 

ʙȅʆȓȄ ȭ͟ȅȀȅǷȋǢǾǵ: 

¶ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǴǼǵ ȅǵǸɝȄǧǵ ǢǼȄ ͼξΖԛǰɝǑ Ǟʨ MIG, TIG, Stick Welding ǘǱʅȄȅǳ ȁȋǱ ǶȄȋǼ, ǞǸǔ 

ʙȅǱʨ ʙȅʆȓȄ ȅǵǩϖ ȭ͟ȅȀȅǷȋǢǾǵȀ ǖԑȀǼǰ ǢȋǼǑ 

 

ȭǬ̩ȄȋǼǧȄǼ ǞǸǔ ǱȄǶǺȄʔȄ: 

¶ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽȄǢȄȋǽ ȀʪǢ ǱȄǶǺȄʔȄǼ ǶȅǼǺȄǰ ȅǵȅ́Ǳ ǢǼȄ ʙȋȓȄǩǵǑ ǱȄǶǺȄʔȄ ȅǵȓ̆ǰ ǵȄ ǢǼȋǽ ǴȄԅ 

ʪǢǺȋǱȄ ȭǺǽȄȋǵȄ ǵȄǠ ȁȋǱ ǶȄȋǼ, ǻȄ ͼǰǤǱ ǺȄȋǵ ȀǺϬȄ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼǑ 

 

ȮǸԋʅȅǱǢ ǶȄǠȓȄǼ ǞǸǔ ȭǺȅǾǵ ȭ͟ȅȀȅǷȋǢǾǵȀ: 

¶ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȮǸԋʅȅǱǢ Ǿȅʱ ǞǸǔ ǶȄǠȓȄǼ ȭ͟ȅȀȅǷȋǢǾǵȀ ǩȄǵȄ ʙȋȓȄǩǵ, ǻȄȋǱ ȀʪǢ ǶȄǠȓȄǼ ϤǸȁȄǼ 

ǢȋǼ ǾȅʱǾȄǽȆ ǞǸǔ ǳʹ Ǡȋȓȅ̷ǔ ǢǼȄ ǻȄȓǑ 

 

Ǡȋȓȅ̷ǔ ֧ǘǔ ȭ͟ȅȀȅǷȋǢǾǵȀ: 

¶ Ǟʨ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǤȅǱǼ ǚǶǼ ȅǵǹɝǼǾȆǽ ǞǸǔ ȀʪǢ ǤȅǱȋǱ ȀʪǢ ǶȅǼǺȄȋǰ ȭǺǬȄǽ ȅǺʠǰ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

ȀʪǢ ȭ͟ȅȀȅǷȋǢǾǵȀ ǨȄȑȄ Ǡȋȓȅ̷ǔ ǞǼ ͼǰǺȄǵ ǢȋǺ ȭǻȋǱ ǶȄȋǼǑ 

 

ϛȄȀ ǞǸǔ ǚǶȄǳȄǵ ȭ͟ȅȀȅǷȋǢǾǵȀ: 

¶ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ȀʪǢ ϛȄȀ ϤǸȁȄǼ ǢǼȄ ʙȋȓȄǩǵ, ȭǻǺǵ ǗǤɝǵ ǸȄ ȅȁȅǽȓȄǺ ϛȄȀ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄ ǴȄԅǼ 

ǚǶǼ ʙǹȄǸ ȭǷȋǽǑ ǞǨȄȑȄ Ǡȋȓȅ̷ǔ ǚǶȄǳȄȋǵǼ ǚǶ֜ʱǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

 

(ǣ) ǶȅǩǾǵ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼǕ 

Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼȀ ǸȄ Ǡȋȓȅ̷ǔȋȓǼ ȅǸȅǹ̏ ǶǼȄȅǺȅǱ ȁȋǽȄ ȭȀǘ ͼξΖԛǰɝ ͼǰȄǸǽȆ ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ͼǰǺȄǵ ǞǸǔ 

ǢȄǻɝ́ǺǱȄ ȅǵǴɝȄǼȋǰ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ Ǟǘ ϣȄǼȄȅǺǬȄǼͼȋǽȄ ȀʪǢǹȄȋǸ ȅǵǸɝȄȅǧǱ ȁȋǽ Ǡȋȓȅ̷ǔ ǢȄǩʨ ǢȄǻɝǢǼȆ 

Ǡ ȅǵǼȄǶǳ ȁȓǑ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ǞȀǸ ϣȄǼȄȅǺǬȄǼ ȅǧȅͥǱ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ 

ͼǰǤǱ ǺȄǵ ǞǸǔ ǚִǶȄǳǵǾȆǽǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ ȅǵȋǧ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼȋȀǼ ȅǸ͚ȄȅǼǱ ǸǰɝǵȄ ȭǳǠȓȄ ȁȋǽȄ: 

 

ș. ǢȄȋǼ̀ (Current): Ǡȋȓȅ̷ǔ ǢȄȋǼ̀ ȁȋǽȄ ȮǸԋʅȅǱǢ Ǿȅ ɦǻȄ Ǡȋȓȅ̷ǔ ǖʅȄȋʺȀȅǼȋǱ ʙǸȄȅȁǱ ȁȓ ǞǸǔ Ǟʨ ǴȄԅǼ 

ǤǽȄȋǵȄǼ ʙȅʆȓȄȓ ȀȄȁȄϦ ǢȋǼǑ 

 

ǶȅǩǾǵ ǖԑȀȄȋǼ ǢȄȋǼ̀ ȅǵǸɝȄǧǵ: Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼ ǢȄȋǼȋ̀Ǽ ǶȅǼǺȄǰ ǶȅǼǸȅǱɝǱ ȁȓǑ ǚǳȄȁǼǰϖοǶ, 

overhead  ǸȄ vertical  ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ȀȄǴȄǼǰǱ ǢǺ ǢȄȋǼ̀ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄȋǱ ǤǽȄȋǵȄ ǴȄԅ ȅǵȋǧ 

ǵȄ ǶȋǼǑ Flat position Ǟ ȭǸȅǾ ǢȄȋǼ̀ ϤǸȁȄǼ ǢǼȄ ȭǻȋǱ ǶȄȋǼ, ǢȄǼǰ ȭȀǣȄȋǵ ǴȄԅ Ȁȁȋǩ Ǥȋǽ ǞǸǔ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ 

ȁȓǑ 

 

Ț. ȭǹȄȋ̵ǩ (Voltage): ȭǹȄȋ̵ǩ ȁȋǽȄ ȭȀǘ ǶȅǼǺȄǰ ȮǸԋʅȅǱǢ ǧȄǶ ǻȄ Ǡȋȓȅ̷ǔ ǗȋǢɝ ȮǱȅǼ ȁȓǑ Ǟʨ ǗȋǢɝǼ ǗǢȄǼ ǞǸǔ 

ǤǽȄȋǵȄǼ ȁȄǼ ȅǵǴɝȄǼǰ ǢȋǼǑ 



93 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǶȅǩǾǵ ǖԑȀȄȋǼ ȭǹȄȋ̵ǩ ȅǵǸɝȄǧǵ: Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ Ǻȋϡ Ǡȋȓȅ̷ǔ ȭǹȄȋ̵ǩ ȅǵǸɝȄǧǵ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ǞǢȄȅǴǢ 

ǶȅǩǾȋǵ ȭǻǺǵ horizontal  ǞǸǔ vertical  ǶȅǩǾȋǵ ȭǹȄȋ̵ȋǩǼ ǶȅǼǺȄǰ ǞǢӶ ȭǸȅǾ ȁȋǱ ǶȄȋǼ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ 

ȅ͛ȅǱǾȆǽ ǲȄȋǢ ǞǸǔ ǗǢɝ ʪǢǹȄȋǸ Ǥȋȑ ǠȋǭǑ 

 

ț. ʏʅȄȋǹǽ ȅ͟Ǯ (Travel Speed): ʏʅȄȋǹǽ ȅ͟Ǯ ȁȋǽȄ ȭȀǘ ǤȅǱǼ ǶȅǼǺȄǰ ǻȄ Ǡȋȓȅ̷ǔ Ǭǧɝ ǶȄǲȋǼǼ ǚǶǼ ȅǳȋȓ ǧȋǽǑ 

Ǟʨ ȅǵǴɝȄǼǰ ǢȋǼ ȭǻ Ǡȋȓȅ̷ǔ ǴȄԅ ǢǱ ΚǱ ǤǽȄȋǵȄ ȁȋǸ ǞǸǔ ǢǱǬȄ ȭǺǬȄǽ ȅǸǨȄȋǵȄ ȁȋǸǑ 

ǶȅǩǾǵ ǖԑȀȄȋǼ ʏʅȄȋǹǽ ȅ͟Ǯ ȅǵǸɝȄǧǵ: ǶȅǩǾȋǵǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ȅ͟Ǯ ǶȅǼǸȅǱɝǱ ȁȓǑ ǚǳȄȁǼǰϖοǶ, vertical 

position Ǟ Ǡȋȓȅ̷ǔȋȓǼ ȅ͟Ǯ ǢǺ ǼȄǣȄ ȁȓ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ǚǶȄǳȄǵ ȀǺȄǵǹȄȋǸ Ǥȋǽ ǞǸǔ Ǡȋȓȅ̷ǔ ǽȄǘȋǵ ʪǢǭȄǢ 

ȭǺǬȄǽ ȅǸǱǼǰ ȁȓǑ Flat position Ǟ ȀȄǴȄǼǰǱ ʏʅȄȋǹǽ ȅ͟Ǯ ȭǸȅǾ ǼȄǣȄ ȁȓǑ 
 

Ȝ. ȭǶȄǽȄȅǼʨ (Polarity): ȭǶȄǽȄȅǼʨ Ǡȋȓȅ̷ǔ ǗȋǢɝǼ ȅǳǢ ǞǸǔ ȮǸԋʅȅǱǢ ʙǸȄȋȁǼ ȅǵǴɝȄǼǰ ǢȋǼǑ Ǟʨ ȅǵȋǳɝǾ ǢȋǼ ȭǻ, 

ȅǸԋʅִ ʙǸȄȁ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǘȋǽǢȋʏȄǮ ȭǲȋǢ ϛȄȋȀ ǸȄ ǢȄȋǩǼ ȅǶȋȀǼ ȅǳȋǢ ʙǸȄȅȁǱ ȁȋǸ, ǞǸǔ Ǟǘ ʙǸȄȋȁǼ Ƿȋǽ Ǡȋȓȅ̷ǔ 

ǗǢɝ ȮǱȅǼ ȁȓǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȀǷǽǱȄ ȅǵǹɝǼ ǢȋǼ ȀʪǢ ȭǶȄǽȄȅǼʨǼ ǚǶǼǑ 

ȭǶȄǽȄȅǼʨǼ ǴǼǵ: 

a) DCEN  (Direct Current Electrode Negative):  Ǟǘ ȭǶȄǽȄȅǼʨȋǱ ǘȋǽǢȋʏȄǮ ȭȁȄ̷ȄǼ ȭǺȅǾȋǵǼ ǺȄǘǵȄȀ 

ȀȄǘǵ Ǟ ǽȄǤȄȋǵȄ ǲȄȋǢǑ ǞȋǱ Ǡȋȓȅ̷ǔ ǗǢɝ ȭǸȅǾ ǾȅɦǾȄǽȆ ȁȓ, ǞǸǔ ǴȄԅ ǤǽȄȋǵȄǼ ǩϢ ȭǸȅǾ ǱȄǶ ȮǱȅǼ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ 

̛ʅȄǬ ǶȅǩǾǵ Ǡ ǖϢȄϢ ǾȅʱǾȄǽȆ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸȁȄǼ ȁȓǑ 

b) DCEP (Direct Current Electrode Positive ): Ǟǘ ȭǶȄǽȄȅǼʨȋǱ ǘȋǽǢȋʏȄǮ ȭȁȄ̷ȄǼ ȭǺȅǾȋǵǼ ̘ȄȀ ȀȄǘǵ Ǟ 

ǽȄǤȄȋǵȄ ǲȄȋǢǑ  ǞȋǱ ǗȋǢɝǼ ǱȄǶ ǢǺ ȁȓ, ȅǢβ ϛȄȀ ȅǾȅ̷ǔ ǞǸǔ ǴȄԅ ǤǽȄȋǵȄǼ ǩϢ Ǟʨ ǢȄǻɝǢǼȆǑ Ǟʨ ȀȄǴȄǼǰǱ ǚ̀ν ǸȄ 

overhead ǶȅǩǾȋǵ ϤǸȁȄǼ ǢǼȄ ȁȓ, ȭǻǣȄȋǵ ǤǽȄȋǵȄ ǴȄԅ ȅǵǼȄǶǳǹȄȋǸ ȅǵȋǧ ǧȋǽ ǗȋȀǑ 

c) AC (Alternating Current ): ǶǻɝȄ֕˭  ǢȄȋǼ̀ ǻȄ ȀǺȋȓǼ ȀȄȋǲ ȅǵȅǳɝ͗ ԋǼȋΖ ȅǳǢ ǶȅǼǸǱɝǵ ǢȋǼǑ Ǟʨ ȀȄǴȄǼǰǱ 

Ǘ֟ȅǺȅǵȓȄǺ Ǡ ǖϢȄϢ ǖʅȄǽȓ ǴȄԅ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ȁȓǑ  

 

ǶȅǩǾǵ ǖԑȀȄȋǼ ȭǶȄǽȄȅǼʨ ȅǵǸɝȄǧǵ: ȭǶȄǽȄȅǼʨ ȅǵǸɝȄǧǵ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǤǱ ǺȄǵ ǞǸǔ ǗȋǢɝǼ ȅ͛ȅǱǾȆǽǱȄȓ ͼξΖԛǰɝ ʙǹȄǸ 

ȭǷȋǽǑ ȅǸȅǹ̏ ǶȅǩǾȋǵ ǗǽȄǳȄ ȭǶȄǽȄȅǼʨ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ǚǳȄȁǼǰϖοǶ, DCEN  (Direct Current Electrode 

Negative) ȭǶȄǽȄȅǼʨ ȀȄǴȄǼǰǱ ̛ʅȄǬ ǶȅǩǾȋǵ ϤǸϘǱ ȁȓ, ȭǻǣȄȋǵ ǾȅɦǾȄǽȆ ǗǢɝ ʙȋȓȄǩǵǑ DCEP (Direct 

Current Electrode Positive)  ȭǶȄǽȄȅǼʨ vertical  ǶȅǩǾȋǵ ȭǸȅǾ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǢȄǼǰ Ǟʨ ǴȄԅ ǤǽȄȋǵȄǼ ȭʹȋʔ 

ȀȄȁȄϦ ǢȋǼ ǞǸǔ ǤǽȄȋǵȄ ǴȄԅ ȀʪǢǹȄȋǸ ȅǵȋǧ ǧȋǽ ǻȄȓǑ 

 

ȝ. ǶȄȋȀǼ ȀǔϚȄ (Number of Passes): ǶȄȋȀǼ ȀǔϚȄ ȁȋǽȄ ȭȀǘ ǶȅǼǺȄǰ ȀǺȓ ǸȄ ȭ͖ȄǢ ǻȄǼ ǺȄϡȋǺ Ǡȋȓȅ̷ǔ ȅǷǽȄǼ 

ȭǺǬȄǽ ǞǢȄȅǴǢ ͚ ȋǼ ȭǳǠȓȄ ȁȓ, ǻȄȋǱ Ǡȋȓȅ̷ǔʨ ǾȅʱǾȄǽȆ ǞǸǔ ȀʪǢ ȁȓǑ ǶȄȋȀǼ ȀǔϚȄ ȅǵǴɝȄǼǰ ǢȋǼ Ǡȋȓȅ̷ǔʨǼ 

ǤǹȆǼǱȄ ǞǸǔ ȀʪǢǱȄ ǢǱӶ ʹȁȋǸǑ 

 

ǶȄȋȀǼ ȀǔϚȄ ȅǧȅͥǱ ǢǼȄǼ ȀǺȓ ȅǢӫ ͼξΖԛǰɝ ȅǳǢ: 

a) ǞǢǢ ǶȄȀ (Single Pass):  ǞǢǢ ǶȄȀ Ǡȋȓȅ̷ǔʨ Ǳǣǵ ϤǸϘǱ ȁȓ ǻǣǵ ǴȄԅǼ ԚξΖ ǢǺ ǲȄȋǢ ǞǸǔ ȭȀȄǩȄ ȀǔȋǻȄǤ 

ȮǱȅǼ ǢǼȄ Ȁ̭Ǹ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ȭǨȄǬ ǗǢȄȋǼǼ ǩȋǻȂȋ̀ ǞǸǔ ȭǨȄǬ ǶȄȋȀǼ ȭ́ȋʔ ǢȄǻɝǢǼǑ 

 

b) ǺȄȅ̵Ƕǽ ǶȄȀ (Multiple Passes):  ǺȄȅ̵Ƕǽ ǶȄȀ Ǳǣǵ ϤǸϘǱ ȁȓ ǻǣǵ ǴȄԅǼ ԚξΖ ȭǸȅǾ ǲȄȋǢ ǞǸǔ ǾȅʱǾȄǽȆ Ǡ 

ǤǹȆǼ Ǡȋȓȅ̷ǔ ȮǱȅǼ ǢǼȋǱ ǞǢȄȅǴǢ ǶȄȀ ʙȋȓȄǩǵ ȁȓǑ ǞǣȄȋǵ ʙǲȋǺ ǞǢʨ ǵȆȋǧǼ ǶȄȀ ȮǱȅǼ ǢǼȄ ȁȓ ǞǸǔ ǶǼǸǱͫȋǱ ȭȀǘ 

ǶȄȋȀǼ ǚǶǼ ǗǼǠ ǶȄȀ ȭǳǠȓȄ ȁȓ ǻȄȋǱ ԚȋǼȄ ǩȋȓ̀ ʨ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ȁȓǑ 
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c) ǶȄȋȀǼ ȀǔϚȄ ǞǸǔ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ:  Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑǻȄȓȆ ǶȄȋȀǼ ȀǔϚȄ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ ȭǻǺǵ, vertical  ǸȄ 

overhead  ǶȅǩǾȋǵ ǞǢȄȅǴǢ ǶȄȀ ϤǸȁȄǼ ǢǼȄ ȁȓ ǻȄȋǱ Ǡȋȓȅ̷ǔʨ ȀʪǢǹȄȋǸ ȅ͛ȅǱǾȆǽ ǲȄȋǢ ǞǸǔ ǴȄԅ ʪǢǹȄȋǸ Ǥȋǽ 

ǻȄȓǑ 

 

d) ǶȄȋȀǼ ͼǰǤǱ ǺȄǵ: ǶȄȋȀǼ ȀǔϚȄ Ǡ ͼǰǤǱ ǺȄȋǵ Ǹȑ Ȁ̩ Ǣɝ ǼȋȓȋǨǑ ʙȅǱʨ ǶȄȋȀǼ ԚξΖ, ǤǽȄȋǵȄ ǶȅǼǺȄǰ ǞǸǔ 

ǶȅǼ͔ȄǼǹȄȋǸ ǢȄǩ ǢǼȄ ǩξȅǼ, ǻȄȋǱ Ǡȋȓȅ̷ǔʨ ʪǢǭȄǢǹȄȋǸ ȮǱȅǼ ȁȓǑ 

 

(Ǥ) Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϣȄǼȄȅǺǬȄǼ ȀǺεȓǕ  

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϣȄǼȄȅǺǬȄǼ ȀǺεȓ ǢǼȄǼ ǢȄǩʨ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ ȀʪǢǹȄȋǸ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǶȅǼǧȄǽǵȄ ǢǼȄǼ 

ǩϢ ʙȋȓȄǩǵȆȓ ǚǶȄǳȄǵͼȅǽ ǻǲȄǻǲǹȄȋǸ ȅǵǴɝȄǼǰ ǢȋǼǑ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑǻȄȓȆ ȭǺȅǾȋǵǼ ϣȄǼȄȅǺǬȄǼͼȅǽ ǶȅǼǸȅǱɝǱ ȁȋǱ 

ǶȄȋǼ, ǞǸǔ ʙȅǱʨ ǶȅǩǾȋǵǼ ǩϢ ȀʪǢ ϣȄǼȄȅǺǬȄǼ ϤǸȁȄǼ ǢǼȋǽ Ǡȋȓȅ̷ǔ ǞǼ ͼǰǤǱ ǺȄǵ ǞǸǔ ǢȄǻɝ́ǺǱȄ ǚ̏Ǳ ȁȓǑ  

ǞǣȄȋǵ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϣȄǼȄȅǺǬȄǼͼȅǽ ǢȆǹȄȋǸ ʙȅǱʨ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ ȀǺεȓ ǢǼȄ ǻȄȓ, ǱȄ ȅǵȋȓ ȅǸ͚ȄȅǼǱ 

ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄǑ 

 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϣȄǼȄȅǺǬȄǼͼȅǽ ȀǺεȓ ǢǼȄ: 

ʙǲǺǱ, Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϣȄǼȄȅǺǬȄǼͼȅǽǼ Ǻȋϡ ʙǴȄǵ ϣȄǼȄȅǺǬȄǼͼȋǽȄ ȁȋǽȄ: ǢȄȋǼ̀ (Current ), 

ȭǹȄȋ̵ǩ (Voltage),  

ʏʅȄȋǹǽ ȅ͟Ǯ (Travel Speed ),  

ȭǶȄǽȄȅǼʨ (Polarity ), ǞǸǔ 

Ǡȋȓȅ̷ǔ ǬȄǘǺ (Welding Time )Ǒ Ǟǘ ϣȄǼȄȅǺǬȄǼͼȅǽǼ ȀʪǢ ȀǺεȓ Ǡȋȓȅ̷ǔȋȓǼ ȀǷǽǱȄ ȅǵǴɝȄǼǰ ǢȋǼǑ 

 

ș. ǢȄȋǼ̀ (Current): Ǡȋȓȅ̷ǔ ǢȄȋǼ̀ ȁȋǽȄ ȭȀǘ ȮǸԋʅȅǱǢ Ǿȅ ɦǻȄ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǺȄϡȋǺ ǴȄԅ ǤǽȄȋǵȄǼ ǩϢ 

ϤǸȁȄǼ ȁȓǑ ʙȅǱʨ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ ȀʪǢ ǢȄȋǼ̀ ȅǵǸɝȄǧǵ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ 

¶ Flat Position : Ǟǘ ǶȅǩǾȋǵ ȀȄǴȄǼǰǱ ǚˌ ǢȄȋǼ̀ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǢȄǼǰ Ǡȋȓȅ̷ǔ ӶǢǼȄ ȅ͛Ǽ ǲȄȋǢ ǞǸǔ ǴȄԅ 

ǤǽȄȋǵȄǼ ǩϢ ǾȅɦǾȄǽȆ ǗǢɝ ʙȋȓȄǩǵǑ 

¶ Vertical Position : ǞǣȄȋǵ ǢȄȋǼ̀ ԅǽǵȄ֚ǽǢǹȄȋǸ ǢǺ ǼȄǣȄ ȁȓ, ǻȄȋǱ ǤǽȄȋǵȄ ǴȄԅ ȅǵȋǧ ǶȑȋǱ ǵȄ ǻȄȓǑ 

¶ Overhead Position : Ǟǘ ǶȅǩǾȋǵ ǗǼǠ ǢǺ ǢȄȋǼ̀ ϤǸϘǱ ȁȓ, ǻȄȋǱ ǴȄԅ Ǥȋǽ ȅǤȋȓ ȅǵȋǧ Ƕȋȑ ǵȄ ǻȄȓ 

ǞǸǔ Ǡȋȓȅ̷ǔʨ ȅ͛ȅǱǾȆǽ ǲȄȋǢǑ 

 

Ț. ȭǹȄȋ̵ǩ (Voltage): ȭǹȄȋ̵ȋǩǼ ǺȄϡȋǺ Ǡȋȓȅ̷ǔ ǗȋǢɝǼ Ǿȅ ɦȅǵǴɝȄȅǼǱ ȁȓǑ ȭǹȄȋ̵ȋǩǼ ǶȅǼǺȄǰ ǶȅǼǸȅǱɝǱ ȁȋǽ 

ǗȋǢɝǼ ǗǢȄǼ ǞǸǔ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǤǱ ǺȄǵ ǶȅǼǸȅǱɝǱ ȁȋǱ ǶȄȋǼǑ 

¶ Flat Position : ǞǣȄȋǵ ȭǹȄȋ̵ǩ ԅǽǵȄ֚ǽǢǹȄȋǸ ȭǸȅǾ ȁȋǱ ǶȄȋǼ, ǻȄȋǱ ǾȅɦǾȄǽȆ ǗǢɝ ȮǱȅǼ ǢǼȄ ǻȄȓǑ 

¶ Vertical Position : Ǟǘ ǶȅǩǾȋǵ ȭǹȄȋ̵ǩ ȀȄǺȄϢ ǢǺ ǼȄǣȄ ȁȓ, ǻȄȋǱ ǤǽȄȋǵȄ ǴȄԅ ȅǵȓ̆ȋǰ ǲȄȋǢǑ 

¶ Overhead Position : ǞǣȄȋǵ ȭǹȄȋ̵ȋǩǼ ǶȅǼǺȄǰ ȀʪǢǹȄȋǸ ȀȄǺ̇Ϭԛǰɝ ǼȄǣȄ ʙȋȓȄǩǵ ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ 

ȅǵ֖ɝǽǹȄȋǸ Ȁ̩  ̏ȁȓǑ 

 

ț. ʏʅȄȋǹǽ ȅ͟Ǯ (Travel Speed): Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǤȅǱǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ Ǡȋȓȅ̷ǔ ͼǰǺȄǵ ǶȅǼǸȅǱɝǱ ȁȋǱ ǶȄȋǼǑ 

Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ʏʅȄȋǹǽ ȅ͟Ǯ ȀǺεȓ ǢǼȄ ʙȋȓȄǩǵǑ 

¶ Flat Position : ǞǣȄȋǵ ʏʅȄȋǹǽ ȅ͟Ǯ ԅǽǵȄ֚ǽǢǹȄȋǸ ȭǸȅǾ ǼȄǣȄ ȁȓ, ǢȄǼǰ ǞǣȄȋǵ ǴȄԅ Ǥȋǽ ǞǸǔ Ȁȁȋǩ 

ʙǸȄȅȁǱ ȁȋǱ ǶȄȋǼǑ 
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¶ Vertical Position : Ǟǘ ǶȅǩǾȋǵ ʏʅȄȋǹǽ ȅ͟Ǯ ǢǺ ǼȄǣȄ ȁȓ, ǻȄȋǱ ǴȄԅ ȅǵȓȅ̆ǱǹȄȋǸ Ǥȋǽ ǻȄȓ ǞǸǔ ȅ͛ȅǱǾȆǽ 

ǲȄȋǢǑ 

¶ Overhead Position : ǞǣȄȋǵ ʏʅȄȋǹǽ ȅ͟Ǯ ǗǼǠ ǴȆǼ ȁȋǱ ǶȄȋǼ, ǻȄȋǱ ǤǽȄȋǵȄ ǴȄԅ ȅǵȋǧ Ƕȋȑ ǵȄ ǻȄȓ ǞǸǔ 

Ǡȋȓȅ̷ǔ ȀʪǢǹȄȋǸ Ȁ̩̏ ȁȓǑ 

 

Ȝ. ȭǶȄǽȄȅǼʨ (Polarity): ȭǶȄǽȄȅǼʨ Ǡȋȓȅ̷ǔ ǗȋǢɝǼ ȅǳǢ ȅǵǴɝȄǼǰ ǢȋǼ, ǻȄ ǤǽȄȋǵȄ ǴȄԅ ǞǸǔ ǗȋǢɝǼ ǤǭǵȋǢ ʙǹȄȅǸǱ 

ǢȋǼǑ ȭǶȄǽȄȅǼʨǼ ȀʪǢ ȀǺεȓ ʙȅǱʨ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ ͼξΖԛǰɝǑ 

¶ DCEN (Direct Current Electrode Negative ): Ǟǘ ȭǶȄǽȄȅǼʨ ȀȄǴȄǼǰǱ ̛ʅȄǬ ǶȅǩǾȋǵ ϤǸϘǱ ȁȓ, 

ȭǻǣȄȋǵ ǾȅɦǾȄǽȆ ǗǢɝ ǞǸǔ ǴȄԅ ǤǽȄȋǵȄǼ ǩϢ ȭǸȅǾ ǱȄǶ ʙȋȓȄǩǵǑ 

¶ DCEP (Direct Current Electrode Positive) : ǚ̀ν ǸȄ overhead  ǶȅǩǾȋǵ Ǟǘ ȭǶȄǽȄȅǼʨ ϤǸϘǱ 

ȁȓ, ǢȄǼǰ Ǟʨ ǤǽȄȋǵȄ ǴȄԅȋǢ Ȁȁȋǩ ȅǵȋǧ ʙǸȄȅȁǱ ȁȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 

 

ȝ. Ǡȋȓȅ̷ǔ ǬȄǘǺ (Welding Time): Ǡȋȓȅ̷ǔ ǬȄǘǺ ȁȋǽȄ ȭȀǘ ȀǺȓ ǻȄ ʙȋȓȄǩǵ Ǡȋȓȅ̷ǔ ǢȄǩ Ȁ̩ ̏ǢǼȄǼ ǩϢǑ 

ȀʪǢ ȀǺȓ ȅǵǴɝȄǼǰ ǢǼȋǱ ǶȄǼȋǽ Ǡȋȓȅ̷ǔ ǹȄȋǽȄǹȄȋǸ Ȁ̩ ̏ȁȓǑ 

¶ Flat Position : ǞǣȄȋǵ Ǡȋȓȅ̷ǔ ǬȄǘǺ ԅǽǵȄ֚ǽǢǹȄȋǸ ǢǺ ȁȋǱ ǶȄȋǼ, ǢȄǼǰ ǴȄԅ ΚǱ Ǥȋǽ ǻȄȓ ǞǸǔ ǬȋǧɝǼ 

ȅǵȋǧ ǧȋǽ ǗȋȀǑ 

¶ Vertical Position : ǞǣȄȋǵ Ǡȋȓȅ̷ǔ ǬȄǘǺ ȭǸȅǾ ȁȋǱ ǶȄȋǼ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ͼǰǺȄǵ ʪǢǹȄȋǸ ȅǵȅ́Ǳ ǢǼȄ 

ǻȄȓǑ 

¶ Overhead Position : Ǟǘ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǬȄǘǺ ǗǼǠ ȭǸȅǾ ȁȋǱ ǶȄȋǼ, ǢȄǼǰ ǤǽȄȋǵȄ ǴȄԅ ȅǵȋǧ ǶȑȋǱ 

ǶȄȋǼ ǞǸǔ ȭȀʨ ȅǵȓ̆ǰ ǢǼȋǱ ǗǼǠ ȀǺȓ ʙȋȓȄǩǵǑ 

ȀʪǢ ȀǺεȓ ǢǼȄǼ ʙȋȓȄǩǵȆȓǱȄ: 

ʙȅǾʹǰȄǲͫȋǳǼ ǩȄǵȄȋǱ ȁȋǸ ȭǻ, ʙȅǱʨ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ ȭǺȅǾȋǵǼ ϣȄǼȄȅǺǬȄǼͼȅǽ ȀʪǢǹȄȋǸ ȀǺεȓ ǢǼȄ ʙȋȓȄǩǵǑ 

Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑǻȄȓȆ ǢȄȋǼ̀, ȭǹȄȋ̵ǩ, ʏʅȄȋǹǽ ȅ͟Ǯ, ȭǶȄǽȄȅǼʨ ǞǸǔ Ǡȋȓȅ̷ǔ ǬȄǘǺ ȀǸǘ ǶǼ͟ Ǽ Ȁ̩ ȅǢɝǱǑ Ǟǘ 

ϣȄǼȄȅǺǬȄǼͼȅǽǼ ȀʪǢ ȀǺεȓ Ǡȋȓȅ̷ǔ ǢȄǩʨ ȅǵǼȄǶǳ, ǢȄǻɝǢǼȆ ǞǸǔ ͛ȄȓȆ ǢǼȋǸǑ 

 

(ǥ) ʏȄȓȄǽ Ǡȋȓȅ̷ǔ ǢǼǵǕ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ͼǰǺȄǵ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ʏȄȓȄǽ Ǡȋȓȅ̷ǔ ǞǢʨ ǖǶȅǼȁȄǻɝ ǴȄǶǑ Ǟʨ ֚ǽǱ 

ǶǼȆʹȄ֚ǽǢǹȄȋǸ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ϣȄǼȄȅǺǬȄǼͼȅǽ ǶǼȆʹȄ ǢȋǼ ȭǳǣȋǱ ϤǸϘǱ ȁȓ, ǻȄȋǱ ȭȀͼȅǽ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ 

ǞǸǔ ǢȄȅ˅Ǳ ǷǽȄǷǽ ʙǳȄǵ ǢǼȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ ʙȅǱʨ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵ ϣȄǼȄȅǺǬȄǼͼȅǽǼ ȀʪǢ ȅǵǸɝȄǧǵ 

ǞǸǔ ȀǺεȋȓǼ ǶǼ, ʏȄȓȄǽ Ǡȋȓȅ̷ǔ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝ, ǻȄȋǱ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǶǼȆ́Ȅ ǢǼȄ ǻȄȓ ǞǸǔ ʙȅʆȓȄʨǼ ȀʪǢǱȄ 

ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ 

ǞǣȄȋǵ ʏȄȓȄǽ Ǡȋȓȅ̷ǔ Ȁ̩ ȅǢɝǱ ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǽȄ: 

 

ʏȄȓȄǽ Ǡȋȓȋ̷Ǽ ǚȋ˶ϩ (Objective of Trial Weld): 

ϣȄǼȄȅǺǬȄǼ ǻȄǧȄǘ: ʏȄȓȄǽ Ǡȋȓȅ̷ǔȋȓǼ ǺȄϡȋǺ ȀʪǢ ϣȄǼȄȅǺǬȄǼ ȅǵǸɝȄǧǵ ǢǼȄ ȁȋȓȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢǼȄ ǻȄȓǑ ǞǼ Ǻȋϡ 

ǢȄȋǼ̀, ȭǹȄȋ̵ǩ, ʏʅȄȋǹǽ ȅ͟Ǯ, ȭǶȄǽȄȅǼʨ ǘǱʅȄȅǳ ϣȄǼȄȅǺǬȄǼ ǖ̇ ɝɦ֖ ǲȄȋǢǑ 

ͼǰǤǱ ǺȄǵ ȅǵǴɝȄǼǰ: Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ͼǰǺȄǵ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ʏȄȓȄǽ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȓǑ ǞǼ ǺȄϡȋǺ Ǡȋȓȋ̷Ǽ 

ԍȒǱȄ, ȭǬȅ͗ǔ, ȭǬǵȀȄǘǽ ȭ͖̈, ǞǸǔ ǖϢȄϢ ȮǸȅǾ͊ʅ ǶǼȆʹȄ ǢǼȄ Ȁ̭Ǹ ȁȓǑ 
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ȅǵǼȄǶ˭Ȅ ǶǼȆʹȄ: Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȅǵǼȄǶ˭Ȅ ǶǼȆʹȄ ǢǼȄ ǖǱʅ̇ ǩξȅǼǑ ʏȄȓȄǽ Ǡȋȓȅ̷ǔ ΜȄǼȄ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ ȭǻ, 

ʙȅʆȓȄ ֧ǼȅʹǱǹȄȋǸ ǧǽȋǨ ǞǸǔ ȭǢȄǵ ȅǸǶǳ ǥǬȋǨ ǵȄǑ 

 

ʏȄȓȄǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ (Trial Welding Process): 

a) ϣȄǼȄȅǺǬȄǼ ȅǵǴɝȄǼǰ: 

¶ ʙǲȋǺ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǞǸǔ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ 

¶ ǶȋǼ, ǚǶ֜ʱ ǢȄȋǼ̀, ȭǹȄȋ̵ǩ, ȭǶȄǽȄȅǼʨ, ʏʅȄȋǹǽ ȅ͟Ǯ ǞǸǔ ǖϢȄϢ ϣȄǼȄȅǺǬȄǼ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ 

¶ ϣȄǼȄȅǺǬȄǼͼȋǽȄ ȅǵǸɝȄȅǧǱ ȁǠȓȄǼ ǶǼ, Ǡȋȓȅ̷ǔ Ǭǧɝ ʙϊǱ ǢǼȄ ȁȓ ǞǸǔ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȀʪǢ ȭȀʨǔȀ ǢǼȄ ȁȓǑ 

b) ʏȄȓȄǽ Ǡȋȓ̷ ȮǱȅǼ: 

¶ ǶǼȆʹȄ֚ǽǢǹȄȋǸ Ǡȋȓȅ̷ǔ ӶǢǼȄ ȮǱȅǼ ǢǼȄ ȁȓǑ Ǡȋȓȅ̷ǔ ӶǢǼȄ ȀȄǴȄǼǰǱ ȭǨȄǬ ǗǢȄȋǼǼ ȁȓ, ǻȄȋǱ ȭȀͼȅǽ Ȁȁȋǩ 

ǶǼȆʹȄ ǢǼȄ ǻȄȓǑ 

¶ ʏȄȓȄǽ Ǡȋȓȋ̷Ǽ ǩϢ ȀȄǴȄǼǰǱ ϤǸϘǱ ȅǩȅǵȀͼȅǽǼ Ǻȋϡ ǚǶ֜ʱ ǴȄԅ, ǘȋǽǢȋʏȄǮ ǞǸǔ ǖϢȄϢ ֧ǼʹȄ ǚǶǢǼǰ 

ǲȄǢȋǱ ȁȋǸǑ 

c) Ǡȋȓ̷ ͼǰǺȄǵ ǶǼȆʹȄ: 

¶ Ǡȋȓ̷ ͼǰǺȄǵ ǶǼȆʹȄ ǢǼȄǼ ǩϢ ȅǢӫ ǶǼȆʹȄ ǢǼȄ ȁȓ, ȭǻǺǵ ǷȄǬǽ ǶǼȆʹȄ, ȭǬǵȀȄǘǽ ȭ͖̈ ǶǼȆʹȄ, ͣʅȄǤ ȅǼ֙ǹȄǽ, 

ǞǸǔ ǖϢȄϢ ͼǰǺȄǵ ȅǸȋ͆ǿǰǑ 

¶ Ǡȋȓȅ̷ǔȋȓǼ ǱȄǶǺȄʔȄ ǞǸǔ ǗȋǢɝǼ ȅ͛ȅǱǾȆǽǱȄ ǶǼȆ́Ȅ ǢǼȄ ȁȓǑ Ǟʨ ȅǵȅ́Ǳ ǢȋǼ ȭǻ Ǡȋȓȅ̷ǔ ȀҪǰɝǹȄȋǸ ǤǽȄȋǵȄ 

ǞǸǔ Ȁǔ֜ʱ ȁȋȓȋǨǑ 

d) Δʨ ȅǸȋ͆ǿǰ: 

¶ Ǡȋȓȅ̷ǔ ǶǼȆʹȄǼ ǶȋǼ ǻȅǳ ȭǢȄǵǠ Δʨ ȭǳǣȄ ȭǳȓ, ǱȋǸ ǱȄ ȅǸȋ͆ǿǰ ǢǼȄ ȁȓ ǞǸǔ ȀǺϬȄ ȅǧȅͥǱ ǢǼȄ ȁȓǑ 

¶ ʏȄȓȄǽ Ǡȋȓȅ̷ǔȋȓǼ ΔʨǼ ǢȄǼǰ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓ, ǻȄȋǱ ǶǼǸǱͫ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢǹȄȋǸ ǶȅǼǧȄǽǵȄ ǢǼȄ ǻȄȓǑ 

 

ʏȄȓȄǽ Ǡȋȓȅ̷ǔȋȓǼ ǷǽȄǷǽ ֚ϨȄȓǵ (Evaluation of Trial Weld Results): 

ͼǰǤǱ ǺȄǵ ֚ϨȄȓǵ: Ǡȋȓ̷ ͼǰǺȄǵ ֚ϨȄȓǵ ǢǼȄǼ ǩϢ ȅǢӫ ͼξΖԛǰɝ ȮǸȅǾ͊ʅ ǶǼȆ́Ȅ ǢǼȄ ȁȓ, ȭǻǺǵǕ 

Á ǴȄԅǼ ȀǔȋǻȄȋǤǼ Ǿȅʱ (Bonding Strength ) 

Á ǷȄǬǽ ǸȄ Δʨ (Cracks or Defects ) 

Á ֧͊͟ǱȄ ǞǸǔ ȀȅǽȅǮʨ (Consistency and Solidarity ) 

ϣȄǼȄȅǺǬȄǼ ǻȄǧȄǘ: ǶǼȆʹȄǼ ǺȄϡȋǺ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼͼȅǽǼ ȀʪǢǱȄ ǻȄǧȄǘ ǢǼȄ ȁȓǑ ǻȅǳ ϣȄǼȄȅǺǬȄǼͼȅǽ ȀʪǢ ǵȄ ȁȓ, 

ǱȄȁȋǽ ȭȀͼȅǽ ԚǵǕȀǺεȓ ǢǼȄ ȁȓǑ 

ȅǵǼȄǶ˭Ȅ ȅǵȅ́ǱǢǼǰ: Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ֧Ǽȅ́ǱǹȄȋǸ Ȁ̩  ̏ȁȋȓȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȀǢǽ ֧Ǽ́Ȅ ȅǵȋǳɝȅǾǢȄ 

ǶǼȆʹȄ ǢǼȄ ȁȓǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - Ț.ȝ 

 

Ȁǔȅʹ̔ ʙ:̈́ 

 

șǑ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǢȆ? 

 

ȚǑ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑǻȄȓȆ ǢȄȋǼ̀ Ǡ ȭǹȄȋ̵ǩ ȅǢǹȄȋǸ ǶȅǼǸȅǱɝǱ ȁȓ? 

 

țǑ ʏȄȓȄǽ Ǡȋȓȅ̷ǔ Ȁ̩Ȅǳǵ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

 

ȜǑ ȭǶȄǽȄȅǼʨ ǢȆǹȄȋǸ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑȀȄȋǼ ȀǺεȓ ǢǼȄ ȁȓ? 

 

ǸϗȅǵǸɝȄǧǵȆ ʙ:̈́ 

 

șǑ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ ȭǢȄǵ ϣȄǼȄȅǺǬȄǼʨ ȀǸȋǧȋȓ ͼξΖԛǰɝ? 

A) ǢȄȋǼ̀ 

B) ȭǹȄȋ̵ǩ 

C) ʏʅȄȋǹǽ ȅ͟Ǯ 

D) ȭǶȄǽȄȅǼʨ 

 

ȚǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϣȄǼȄȅǺǬȄǼ ȀǺεȓ ǢǼȄǼ ǶǼ ʏȄȓȄǽ Ǡȋȓȅ̷ǔ ȭǢǵ ǢǼȄ ȁȓ? 

A) Ǡȋȓȅ̷ǔ ȭǬǢȋǵȄǽȅǩ ǶǼȆʹȄ ǢǼȄǼ ǩϢ 

B) ϣȄǼȄȅǺǬȄǼͼȅǽǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȄǼ ǩϢ 

C) ǺȄʔȄǼ ȀʪǢǱȄ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ 

D) Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǶȅǼʹȄ ǢǼȄǼ ǩϢ 

 

țǑ ȀʪǢ ʏʅȄȋǹǽ ȅ͟Ǯ ȅǵǸɝȄǧǵ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǢȆǹȄȋǸ ȀȁȄȓǱȄ ǢȋǼ? 

A) Ǡȋȓ̷ ͼǰǺȄǵ ǚ̏Ǳ ǢǼȋǱ 

B) ǗȋǢɝǼ ǱȄǶ ǢǺȄȋǱ 

C) ȭǶȄǽȄȅǼʨ ʪǢ ǢǼȋǱ 

D) Ǡȋȓȅ̷ǔȋȓǼ ǶȅǼǺȄǰ ǸȄȑȄȋǱ 

 

ȜǑ ȅǵȋǧǼ Ǻȋϡ ȭǢȄǵ ǶȅǩǾȋǵ ǢǺ ǢȄȋǼ̀ ϤǸϘǱ ȁȓ? 

A) ̛ʅȄǬ ǶȅǩǾǵ 

B) ǹȄʨɝǢȄǽ ǶȅǩǾǵ 

C) ǠǹȄǼȋȁǮ ǶȅǩǾǵ 

D) ǚ̀ν ǶȅǩǾǵ  
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ț.ȝ  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭Ǽ: 

 

șǑ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǢȆ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ȁȋǽȄ ȭȀǘ ȅǵȅǳɝ͊ ͛Ȅȋǵ ǞǸǔ ȭǻ ǖǸ͛Ȅȋǵ ǩǸȋǢ ȭǼȋǣ ԋʨ ǴȄԅǼ ȀǔȋǻȄǤ ǸȄ ȭǩȄȑȄ ȭǳǠȓȄ ȁȓ 

ǱȄȋǢ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǸȋǽǑ ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄǵ ǞǸǔ ǢȄǻɝǢȄȅǼǱȄ ȅǵǴɝȄǼǰ ǢȋǼǑ  

 

ȚǑ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑǻȄȓȆ ǢȄȋǼ̀ Ǡ ȭǹȄȋ̵ǩ ȅǢǹȄȋǸ ǶȅǼǸȅǱɝǱ ȁȓ? 

ǚ˭Ǽ: ȅǸȅǹ̏ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ ȀʪǢ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ȅǵǸɝȄǧǵ ǢǼȄ ʙȋȓȄǩǵǑ ǚǳȄȁǼǰϖοǶ, ̛ʅȄǬ ǶȅǩǾȋǵ 

ȭǸȅǾ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ϤǸϘǱ ȁȓ, ǹȄʨɝǢȄǽ ǶȅǩǾȋǵ ǢǺ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

țǑ ʏȄȓȄǽ Ǡȋȓȅ̷ǔ Ȁ̩Ȅǳǵ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: ʏȄȓȄǽ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȓ ϣȄǼȄȅǺǬȄǼͼȅǽǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ ǢǼȄǼ ǩϢ ǞǸǔ Ǡȋȓ̷ ͼǰǺȄǵ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ, 

ǻȄȋǱ ǶǼǸǱͫ Ǡȋȓȅ̷ǔ ǢȄǩ ȀʪǢǹȄȋǸ Ȁ̩̏ ȁȓǑ 

 

ȜǑ ȭǶȄǽȄȅǼʨ ǢȆǹȄȋǸ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑȀȄȋǼ ȀǺεȓ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ȭǶȄǽȄȅǼʨ Ǡȋȓȅ̷ǔ ǗȋǢɝǼ ȅǳǢ ȅǵǴɝȄǼǰ ǢȋǼǑ ȅǸȅǹ̏ ǶȅǩǾȋǵ DCEP ǸȄ DCEN ȭǶȄǽȄȅǼʨ ϤǸȁȄǼ ǢǼȄ ȁȓ, 

ȭǻǺǵ ǚ̀ν ǶȅǩǾȋǵ DCEP ǞǸǔ ̛ʅȄǬ ǶȅǩǾȋǵ DCEN ȭǶȄǽȄȅǼʨ ϤǸϘǱ ȁȓǑ 

 

ǸϗȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭Ǽ: 

 

șǑ Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǩϢ ȭǢȄǵ ϣȄǼȄȅǺǬȄǼʨ ȀǸȋǧȋȓ ͼξΖԛǰɝ? 

ǚ˭Ǽ: A) ǢȄȋǼ̀ 

 

ȚǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ϣȄǼȄȅǺǬȄǼ ȀǺεȓ ǢǼȄǼ ǶǼ ʏȄȓȄǽ Ǡȋȓȅ̷ǔ ȭǢǵ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: B) ϣȄǼȄȅǺǬȄǼͼȅǽǼ ǢȄǻɝǢȄȅǼǱȄ ǻȄǧȄǘ ǢǼȄǼ ǩϢ 

 

țǑ ȀʪǢ ʏʅȄȋǹǽ ȅ͟Ǯ ȅǵǸɝȄǧǵ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ǢȆǹȄȋǸ ȀȁȄȓǱȄ ǢȋǼ? 

ǚ˭Ǽ: A) Ǡȋȓ̷ ͼǰǺȄǵ ǚ̏Ǳ ǢǼȋǱ 

 

ȜǑ ȅǵȋǧǼ Ǻȋϡ ȭǢȄǵ ǶȅǩǾȋǵ ǢǺ ǢȄȋǼ̀ ϤǸϘǱ ȁȓ? 

ǚ˭Ǽ: B) ǹȄʨɝǢȄǽ ǶȅǩǾǵ 
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ǩǸ ȅǾǬ (Job Sheet) - Ț.ȝ 

 

 

ǩȋǸǼ ǵȄǺ: ʏȄȓȄǽ Ǡȋȓȅ̷ǔ Ȁ̩Ȅǳǵ ǢξǵǑ 
 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶ (Working Procedure/Steps): 

șǑ ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

ȚǑ ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

țǑ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑǻȄȓȆ ǢȄȋǼ̀, ȭǹȄȋ̵ǩ, ʏʅȄȋǹǽ ȅ͟Ǯ, ǞǸǔ ȭǶȄǽȄȅǼʨ ȀʪǢǹȄȋǸ ȭȀǬ ǢξǵǑ 

ȜǑ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȀʪǢǹȄȋǸ ȭȀǬǗǶ ǢξǵǑ 

ȝǑ ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ֧ǘǧ ǧȄ֟ Ǣξǵ ǞǸǔ ȀʪǢ ϣȄǼȄȅǺǬȄǼ ȅǵȅ́Ǳ ǢξǵǑ 

ȞǑ ȅǵǴɝȄȅǼǱ ǶȅǩǾȋǵ ʙǲǺ ʏȄȓȄǽ Ǡȋȓ̷ ȮǱȅǼ ǢξǵǑ 

ȟǑ Ǡȋȓȅ̷ǔ Ǭǧɝʨ ȀʪǢ ȭǢȄȋǰ ǴȋǼ ǼȄӝǵ ǞǸǔ ǴȆȋǼ ǴȆȋǼ ʏʅȄȋǹǽ ǢξǵǑ 

ȠǑ Ǡȋȓȅ̷ǔ ȭǾȋǿ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǶǼȆʹȄ Ǣξǵ 

ȡǑ ʏȄȓȄǽ Ǡȋȓȋ̷Ǽ ǶȅǼ͔ȄǼ ǢǼȄǼ ǩϢ ͣʅȄǤ ȅǼ֙ǹȄǽ Ǣξǵ ǞǸǔ Ǡȋȓȋ̷Ǽ ǚǶȋǼǼ ǖǔǾȋǢ ȀʪǢǹȄȋǸ ȀǺȄ̔ ǢξǵǑ 

șȘǑ ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

ȀǱǢɝǱȄ (Caution): 

Á ʙǲǺ ʏȄȓȄǽ Ǡȋȓȋ̷Ǽ ȀǺȓ ӝǸ ȀȄǸǴȄȋǵ Ǡȋȓȅ̷ǔ Ǭǧɝ ǶȅǼǧȄǽǵȄ Ǣξǵ, ǻȄȋǱ ǗȋǢɝǼ ȅ͛ȅǱǾȆǽǱȄ ȅǵȅ́Ǳ ǢǼȄ 

ǻȄȓǑ 

Á ȀʪǢ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ ȅǵȅ́Ǳ Ǣξǵ, ȭǻǺǵ: Ǡȋȓȅ̷ǔ ȅǾ̷, ȭˁȄǹȀ ǞǸǔ ȭȁǽȋǺǬ ϤǸȁȄȋǼǼ ǺȄϡȋǺ ֧ǼʹȄ 

ȅǵȅ́Ǳ ǢξǵǑ 

Á ǴȄԅ ǤǽȄȋǵȄǼ ǱȄǶǺȄʔȄ ȭǸȅǾ ȁȋǽ, ǴȄԅ Ǩȅȑȋȓ ǶȑȋǱ ǶȄȋǼ, ǱȄǘ ʙȅǱʨ Ǡȋȓȅ̷ǔȋȓǼ ǶǼ ͣʅȄǤ ǞǸǔ ǖȅǱȅǼʱ 

ǴȄԅ ǶȅǼ͈ȄǼ ǢξǵǑ 

 

 

 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- Ț.ȝ 
 

 

ǩȋǸǼ ǵȄǺ: ʏȄȓȄǽ Ǡȋȓȅ̷ǔ Ȁ̩Ȅǳǵ ǢξǵǑ 

 

ʙȋȓȄǩǵȆȓ PPE: 

¶ Ǡȋȓȅ̷ǔ ȅǾ̷  

¶ ȭȁǽȋǺǬ  

¶ Ǡȋȓȅ̷ǔ ȭˁȄǹȀ  

¶ ǷȄȓȄǼ-ΣǷ ǖʅȄȋʙȄǵ 

¶ ֧ǼʹȄ ӮǱȄ  
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ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ: 

¶ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ  

¶ Ǡȋȓȅ̷ǔ Ǭǧɝ  

¶ ȭǶȄǽȄȅǼʨ ȭȀʨǔ ȅǮǹȄǘȀ  

¶ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ȅǺǬȄǼ  

¶ ͣʅȄǤ ȅǼ֙ǹȄǽ Ӷǽ  

¶ ʈȄǚ̃ ʴʅȄ̩  

 

ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ (Required Materials): 

¶ Ǡȋȓȅ̷ǔ ǘȋǽǢȋʏȄǮ  

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ  

¶ Ǡȋȓȅ̷ǔ ȅǷǽȄǼ ȭǺǬȄǽ  

¶ ϛȄȀ ȅǾȅ̷ǔ  

 

ǮȄȓȄʈȄǺ/ȋǽǗǚǬ/ʑǘǔ: 
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ǺȅǮǚǽ-ț 

 

 

 

 

 

 

 

 

 

ǺȅǮǚǽǕ ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȄ 

SICIP-LE-WEL-03-O 

 

 

 

 

 

 

 

 

 

ȅ͔ǽЋ ǷǼ ǘ̃Ȅȅ͖ Ǣȅ̩ʨʨǹȋǵȀ Ǟ ̃ǘȋǵȄȋǹǾǵ ȭʙȄʈȄǺ 

ǖǲɝ ȅǸǹȄǤ, ǖǲɝ Ǻ̆ǰȄǽȓ 
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ǺȅǮǚǽ (Module) -ț 

 

ǺȅǮǚǽ ȅǾȋǼȄǵȄǺǕ ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȄ  

 

ǘǚȅǵǬ ȭǢȄǮǕ SICIP-LE-WEL-03-O                                                               ǵȅǺǵȄǽ ǗǠȓȄǼǕ ȠȘ ǥ̀ȄǑ 

 
 

ǺȅǮǚǽ ȅǸǸǼǰǕ Ǟǘ ǺȅǮǚǽʨ ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ (SMAW) Ȁ̩ȄǳȋǵǼ ǩϢ ʙȋȓȄǩǵȆȓ ˕Ȅǵ, ǳʹǱȄ ǞǸǔ 

ǺȋǵȄǹȄǸ ǢǹȄǼ ǢȋǼǑ ǞȋǱ ȅǸȋǾǿǹȄȋǸ ǖ̇ ɝɦ֖ ǼȋȓȋǨ ǢȄȋǩǼ ʙȋȓȄǩǵȆȓǱȄ ȅǧȅͥǱ ǢǼȄ ǞǸǔ ʙϊǱ ǢǼȄ, Ǡȋȓȅ̷ǔ ǢȄǩ, 

ǻ̆ǶȄȅǱ ǞǸǔ ǢȄǩ ǴǼȄǼ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȄ, ȅǸȅǹ̏ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄ, ǞǸǔ ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ/Ǽ́ǰȄȋǸ́ǰ ǢǼȄǑ 

 

ȅǾǣǵǷǽ (Learning Outcomes): Ǟǘ ǺȅǮǚǽʨ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄǕ 

șǑ ǢȄȋǩǼ ʙȋȓȄǩǵȆȓǱȄ ȅǧȅͥǱ ǢǼȋǱ ǞǸǔ ʙϊǱ ǢǼȋǱ ǶȄǼȋǸǑ 

ȚǑ Ǡȋȓȅ̷ǔ ǢȄǩ, ǻ̆ǶȄȅǱ ǞǸǔ ǢȄǩ ǴǼȄǼ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ǶȄǼȋǸǑ 

țǑ ȅǸȅǹ̏ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ Ȁ̩̏ ǢǼȋǱ ǶȄǼȋǸǑ 

ȜǑ ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ/Ǽ́ǰȄȋǸ́ǰ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄ (Assessment Criteria):   

șǑ  ʑǘǔͼȅǽ  ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔȋȓǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ϤȄϚȄ ǢȋǼȋǨǑ 

ȚǑ  Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢȋǼȋǨǑ 

țǑ  ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ ǞǸǔ ǘȋǽǢȋʏȄǮ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢȋǼȋǨǑ 

ȜǑ  PPE ȅǵǸɝȄǧǵ ǢȋǼȋǨ ǞǸǔ ϤǸȁȄǼ ǢȋǼȋǨǑ 

ȝǑ  ȭǸȀ ȭǺǬȄǽ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ʙϊǱ ǢȋǼȋǨǑ 

ȞǑ  Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾǵ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ʙǳǾɝǵ ǢȋǼȋǨǑ 

ȟǑ  Ǡȋȓȅ̷ǔ ǩȋȓ̀, ǖǸ͛Ȅǵ ǞǸǔ ʙȅʆȓȄ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ʙǳǾɝǵ ǢȋǼȋǨǑ 

ȠǑ  Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȭȀǬ ǗǶ ǞǸǔ ȀǺεȓ ǢȋǼȋǨǑ 

ȡǑ  Ǡȋȓȅ̷ǔ ǞǽȄǢȄ, ǢȄȋǩǼ ȭǬȅǸǽ/ȋǺȋǪ, ԎȋǽȄ ȀǔʈȁǢȄǼȆ ǻ̆ǶȄȅǱ ǢȄȋǩǼ ͛ǽ Ƕ˸ȅǱ ǖԑǻȄȓȆ ǶǼȆʹȄ ǢȋǼȋǨǑ 

șȘǑ  Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢȋǼȋǨ ǞǸǔ ȅǸȅǹ̏ ǶȅǩǾȋǵ ǸȆǮ ǖԑǾȆǽǵ ǢȋǼȋǨǑ 

șșǑ  Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ǶǼȆ́Ȅ ǢȋǼȋǨǑ 

șȚǑ  ȅǸȅǹ̏ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢȋǼȋǨǑ 

șțǑ  Ǡȋȓ̷ͼȅǽ ǶȅǼ͈ȄǼ ǢȋǼȋǨ, ͼǰǺȄǵ ǶǼȆʹȄ ǢȋǼȋǨ ǞǸǔ Δʨ ȅǧȅͥǱ ǢȋǼȋǨǑ 

șȜǑ  Δʨͼȅǽ ȀǔȋǾȄǴǵ ǢȋǼȋǨ ǻȄȋǱ ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǺȄǵ ԛǰɝ ȁȋȓȋǨǑ 

șȝǑ  ǢǺɝ͛ǽ ǶȅǼǳǾɝȋǵ Ȁ̭ȄϤ ӱǓȅǢ ȅǧȅͥǱ ǢȋǼȋǨǑ 

șȞǑ  ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȄǩ ǶȅǼ͈ȄǼǱȄǼ ȭʙȄȋǬȄǢǽ ǖԑǻȄȓȆ ǢȋǼȋǨǑ 

șȟǑ  ǢȄȋǩǼ ǞǽȄǢȄ ֧֣ˇǽǹȄȋǸ ȀȄȅǩȋȓȋǨ, ǞǸǔ ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ȀǔǼʹǰ ǢȋǼȋǨǑ 

șȠǑ  ǻ̆ǶȄȅǱ ǞǸǔ ȭǺȅǾǵ ǶȅǼ͈ȄǼ Ǡ ǼʹǰȄȋǸʹǰ ǢȋǼȋǨǑ 

șȡǑ  ǢǺɝ͛ǽ ȭǢȄȋǵȄ ǗǸǩɝǵȄ ǞǸǔ ʙȅǱǸ̎ǢǱȄ ֙ɦ  ȭǼȋǣȋǨ ǻȄ ǞǢʨ ȅǵǼȄǶǳ ǞǸǔ ǢȄǻɝǢǼȆ ǢȄȋǩǼ ǶȅǼȋǸǾ ȅǵȅ́Ǳ 

ǢȋǼȋǨǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ț.ș 

 

ȅǾǣǵ Ƿǽ-ș: ǢȄȋǩǼ ʙȋȓȄǩǵȆȓǱȄ ȅǧȅͥǱ ǢǼȋǱ ǞǸǔ ʙϊǱ ǢǼȋǱ ǶȄǼȋǸǑ  

 
 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔȋȓǼ ʑǘǔ ȅǸȋ͆ǿǰ 

ü Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ 

ü ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ ǞǸǔ ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ 

ü PPE ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ 

ü ȭǸȀ ȭǺǬȄǽ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ʙϊǱǢǼǰ    

ü Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾǵ 

ü Ǡȋȓȅ̷ǔ ǩȋȓ̀, ǶȅǩǾǵ ǞǸǔ ʙȅʆȓȄ ʙǳǾɝǵ 

 

(Ǣ) ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔȋȓǼ ʑǘǔ ȅǸȋ͆ǿǰ   

ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ (SMAW ) ǞǢʨ ǩǵȅʙȓ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭǻǣȄȋǵ ǞǢʨ ȅǸԋʅִǧȄȅǽǱ ǗȋǢɝǼ ǺȄϡȋǺ ǴȄԅ 

Ǥȅǽȋȓ ȀǔȋǻȄǤ ȮǱȅǼ ǢǼȄ ȁȓǑ Ǟǘ ʙȅʆȓȄ ͼȅǽ ȅǸȅǹ̏ ǴǼȋǵǼ ǴȄԅ ֜ʱ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓ ǞǸǔ ǖȋǵǢ ȅǾȋ̼ ϤǸȁȄǼ 

ǢǼȄ ȁȓ, ȭǻǺǵ ȅǵǺɝȄǰ, ǻ̆ǶȄȅǱ ǚִǶȄǳǵ, ǩȄȁȄǩ ȅǵǺɝȄǰ ǞǸǔ ǗǼǠ ǖȋǵǢ ȅǢӫǑ  

 

Ǡȋȓȅ̷ǔ ʑǘǔ ȅǸȋ͆ǿǰ 

Ǟʨ ǞǢʨ ͼξΖԛǰɝ ǳ́ǱȄ ǻȄ ʙȅǾ́ǰȄǲͫȋǳǼ ȅǾǣȋǱ ȁȋǸǑ ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʑǘǔ ȅǸȋ͆ǿǰ ǢǼȋǱ ȁȋǽ, 

ʙǲȋǺ ǱȄȋǳǼ Ǡȋȓȅ̷ǔ ʑǘǔ ǞǸǔ ȭ͟ȅȀȅǷȋǢǾǵͼȅǽǼ ǚǶ֜ʱ ȭǸȄǴ ǲȄǢȋǱ ȁȋǸǑ Ǟǘ Ǡȋȓȅ̷ǔ ʑǘǔ-Ǟ ȀȄǴȄǼǰǱ ȅǵȋǳɝȅǾǢȄ 

ȭǳǠȓȄ ȁȓ, ȭǻǺǵ: 

șǑ ʙǢȄǼ ǞǸǔ ǗӜȅǱ: Ǡȋȓȅ̷ǔ ȅǧȋʔ ȅǢǹȄȋǸ ǩȋȓ̀ʨ ȮǱȅǼ ǢǼȄ ȁȋǸ, ȭȀʨ ǚȋ̀ǣ ǲȄȋǢǑ ȭǻǺǵ, Butt Joint, T -

Joint,  Corner Joint ǘǱʅȄȅǳǑ 

ȚǑ ǴȄԅ ǸȄ ȭǺǬȄǽ: ȭǢȄǵ ǴǼȋǵǼ ǴȄԅ ǸȄ ȭǺǬȄǽ ϤǸȁȄǼ ǢǼȄ ȁȋǸ, ǱȄ ʑǘǔ-Ǟ ǲȄȋǢǑ Ǟǘ ǴȄԅ ǸȄ ȭǺǬȄȋǽǼ ǩϢ ȅǸȋǾǿ 

ǴǼȋǵǼ ǼǮ ǸȄ Ǡȋȓȅ̷ǔ ǱȄǼ ϤǸȁȄȋǼǼ ǶǼȄǺǾɝ ȭǳǠȓȄ ǲȄȋǢǑ 

țǑ ǩȋǸǼ ǖǸ͛Ȅǵ: Ǡȋȓȅ̷ǔ ǢȄǩʨ ȭǢȄǲȄȓ, ǢȆǹȄȋǸ ǞǸǔ ȅǢǹȄȋǸ ǶȅǩǾȅǵǔ ǢǼȋǱ ȁȋǸ, ȭȀʨ ʑǘǔ-Ǟ ȭǳǠȓȄǼ ǺȄϡȋǺ 

͊͟ ǢǼȄ ȁȓǑ ȭǻǺǵ, 1G, 2G, 3G ǶȅǩǾǵǑ 

ȜǑ ϣȄǼȄȅǺǬȄǼ: Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ ʙȋȓȄǩǵȆȓ ȭ͟ȅȀȅǷȋǢǾǵ ȭǳǠȓȄ ǲȄȋǢ, ȭǻǺǵ ǗǢɝ ȭǹȄȋ̵ǩ, ʏȄȋǹǽ ȅ͟Ǯ, 

ǶȄǠȓȄǼ ȭȀʨǔ ǘǱʅȄȅǳǑ  

ȝǑ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ: Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ȭǻȀǸ ǻ̆ǶȄȅǱ, ǼǮ, ǞǸǔ ǚǶǢǼǰ ʙȋȓȄǩǵ, ǱȄȋǳǼǠ ȅǵȅǳɝ͊ ǢǼȄ ǲȄȋǢǑ 

 

(ǣ) Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ͼǰǺȄǵ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȋǱ 

ǖǶȅǼȁȄǻɝǑ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȅǸȋǾǿ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȀʪǢ ǻ̆ǶȄȅǱ ǞǸǔ ȭǺȅǾǵ ȅǵǸɝȄǧǵ ǢǼȋǽ ǢȄȋǩǼ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ 
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ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ȁȋǸǑ ȅǵȓȅǺǱ ǼʹǰȄȋǸʹǰ ǞǸǔ ȀʪǢǹȄȋǸ ǻ̆ǶȄȅǱ ϤǸȁȄȋǼǼ ǺȄϡȋǺ ǞǼ ǢȄǻɝ́ǺǱȄ ǞǸǔ Ǘֱ͈Ȅǽ ֕ȅ ˸

ǶȄȓǑ 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ: 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ʙϊȅǱǼ ʙǲǺ ǴȄǶ ȁȋǽȄ ȀʪǢ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȅǵǸɝȄǧǵ ǢǼȄǑ ȭǺȅǾǵ ȅǵǸɝȄǧǵʨ ȅǵǹɝǼ ǢǼȋǸ ǴȄԅǼ ǴǼǵ, 

Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǞǸǔ Ǡȋȓ̷ ǩȋȓȋ̀Ǽ ǚǶǼǑ ȀǸȋǧȋȓ ʙǧȅǽǱ Ǡȋȓȅ̷ǔ ȭǺȅǾǵͼȋǽȄ ȁȋǽȄ: 

ȅ͗Ǣ Ǡȋȓȅ̷ǔ (SMAW ): Ǟʨ ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓ ǞǸǔ ȅǸȅǹ̏ ǴǼȋǵǼ ǴȄԅ ȭǻǺǵ ͗Ȇǽ, ǢȄ͗ 

ǗǻȂǼǵ ǘǱʅȄȅǳ Ǡȋȓ̷ ǢǼȋǱ ȀʹǺǑ 

MIG  Ǡȋȓȅ̷ǔ (GMAW ): Ǟǘ ȭǺȅǾǵʨ ǶȄǱǽȄ ǴȄԅ ȭǻǺǵ ȭ͗ǘǵȋǽȀ ͗Ȇǽ ǞǸǔ ǖʅȄ֟ȅǺȅǵȓȄǺ Ǡȋȓ̷ ǢǼȄǼ ǩϢ 

ϤǸϘǱ ȁȓǑ MIG Ǡȋȓȅ̷ǔ ΚǱ ǞǸǔ Ȁȁǩ ǞǸǔ Ǟʨ ǢǺ ȭǶȄ͗ Ǡȋȓ̷ ȅʴǵǗǶ ʙǳȄǵ ǢȋǼǑ 

TIG  Ǡȋȓȅ̷ǔ (GTAW ): TIG Ǡȋȓȅ̷ǔ ǚˌǺȄȋǵǼ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ȁȓ, ȅǸȋǾǿ ǢȋǼ ǶȄǱǽȄ ǴȄԅ ȭǻǺǵ 

ȭ͗ǘǵȋǽȀ ͗Ȇǽ, ǖʅȄ֟ȅǺȅǵȓȄǺ ǞǸǔ ϥȄǤȋǵȅȀȓȄǺ Ǡȋȓ̷ ǢǼȋǱǑ 

̛Ȅʺ-ȭǢȄǼǮ ǗǢɝ Ǡȋȓȅ̷ǔ (FCAW ): Ǟʨ MIG Ǡȋȓȅ̷ǔȋȓǼ ǺȋǱȄǘ, ǱȋǸ Ǟʨ ̛Ȅʺ-ȋǢȄǼǮ ǠȓʅȄǼ ϤǸȁȄǼ ǢȋǼǑ Ǟʨ 

ȭǺȄǬȄ ǴȄԅ Ǡȋȓ̷ ǢǼȄǼ ǩϢ ǚǶ֜  ɦǞǸǔ ǸȄǘȋǼǼ ǶȅǼȋǸȋǾ ǢȄǩ ǢǼȄǼ ǩϢ ǗǳǾɝǑ 

 

ȅǸԋʅִ ȀǼǸǼȄȋȁǼ ǴǼǵ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ:  

AC Ǡȋȓȅ̷ǔ ȭǺȅǾǵ (ʑȄǘ,ȋǹǩȄ): 

AC Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȁȋǽȄ ǞǺǵ ǞǢʨ ȭǺȅǾǵ ǻȄ ǖʅȄǽǬȄȋǼǼȋǵʨǔ ǢȄȋǼ̀ (AC) ϤǸȁȄǼ ǢȋǼ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ Ȁ̩̏ 

ǢȋǼǑ Ǟʨ ǴȄԅ ǤǽȄȋǵȄǼ ǩϢ ȅǸԋʅִ ʙǸȄȋȁǼ ȅǳǢ ǶȅǼǸǱɝǵ ǢȋǼ, ǻȄǼ Ƿȋǽ Ǡȋȓȅ̷ǔ ǢȄǩʨ Ȁ̩  ̏ȁȓǑ AC Ǡȋȓȅ̷ǔ 

ȭǺȅǾǵ ԋʨ ʙǴȄǵ ǴǼȋǵǼ ȁȋǱ ǶȄȋǼ: 

ʑȄǘ ȭǺȅǾǵ: Ǟǘ ȭǺȅǾȋǵ, ȅǸԋʅִ ȀǼǸǼȄȁ ςǢȋǵȄ ǶȅǼȋǸȋǾ ȁȓ ǞǸǔ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀȄǴȄǼǰǱ ς͈ ǖǸ͛Ȅȓ Ȁ̩̏ 

ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ȅǹǱȋǼǼ ǢȄȋǩǼ ǩϢ ϤǸȁȄǼ ȁȓǑ 

ȭǹǩȄ ȭǺȅǾǵ: Ǟǘ ǴǼȋǵǼ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ Ǣȋȓǽʨ ȭǱȋǽǼ Ǻȋϡ ӼǸȄȋǵȄ ǲȄȋǢ ǱȄǘ ǞȋǢ ȭǹǩȄ ȭǺȅǾǵ ǸȋǽǑ  

AC Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵ ЖӨ ǱȄǶǺȄʔȄ ǚִǶ̏ ȁȓ ǞǸǔ Ǟʨ ϤǸȁȄȋǼǼ ǩϢ ȭǸǾ ȀȄǴȄǼǰ, ȅǸȋǾǿǱ ϛȄǽǹȄǵȄǘǩǮ ȅ͗ǽ ǸȄ 

ǖʅȄ֟ȅǺȅǵȓȄǺȀȁ ǗǼǠ ȅǢӫ ǴȄԅǼ ǩϢǑ 

 

DC Ǡȋȓȅ̷ǔ ȭǺȅǾǵ: 

DC Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȁȋǽȄ ǞǢʨ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǻȄ ȅǮȋǼʮ ǢȄȋǼ̀ (DC) ϤǸȁȄǼ ǢȋǼǑ Ǟʨ ǞǢʨ ǞǢ֙ǣȆ ȅǸԋʅִ ʙǸȄȁ 

ȮǱȅǼ ǢȋǼ, ȭǻǣȄȋǵ ǱȄǶǺȄʔȄ ȅǵȓ̆ǰ ǢǼȄ ǞǸǔ ȀʪǢ Ǡȋȓȅ̷ǔ Ǣȋ˿Ȅǽ ǢǼȄ Ȁȁǩ ȁȓǑ DC Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȀȄǴȄǼǰǱ ǗǼǠ 

Ǻ֩ǰ ǞǸǔ ǶȅǼ͈ȄǼ Ǡȋȓȅ̷ǔ ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ȅǸȋǾǿ ǢȋǼ ǻǣǵ Ǟʨ ȭǨȄǬ Ǡȋȓȅ̷ǔ ǩȋǻȂȋ̀ ϤǸϘǱ ȁȓǑ 

DC Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ֧ȅǸǴȄ: 

Á Ǡȋȓȅ̷ǔ ʙȅʆȓȄ Ȁȁǩ ǞǸǔ ǢǺ ӱǓȅǢ ȅǵȋȓ Ȁ̩  ̏ȁȓǑ 

Á Ǡȋȓȋ̷Ǽ ͼǰǤǱ ǺȄǵ ǚ̏Ǳ ȁȓ, ȅǸȋǾǿ ǢȋǼ яʖ ǴȄԅ ǞǸǔ Ǣʪǵ ȀǔȋǻȄǤͼȅǽǼ ǩϢǑ 

Á ǴȄԅǼ ʙȅǱ ȅ͛Ǽ ǱȄǶǺȄʔȄ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ, ǻȄǼ Ƿȋǽ Ǡȋȓȅ̷ǔ ǗȋǼȄ ȀʪǢ ȁȓǑ 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ȅǸȋǸǧʅ ȅǸǿȓȀ֚ȁ: 

¶ Ǡȋȓȅ̷ǔ ǴȄԅǼ ǴǼǵ 

¶ ǴȄԅǼ ԚξΖ 

¶ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǞǸǔ ǶȅǩǾȋǵǼ ǴǼǵ 

¶ ʙȋȓȄǩǵȆȓ Ǡȋȓȅ̷ǔ ǤȅǱ ǞǸǔ ǚִǶȄǳǵʹǺǱȄ 
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Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ 

Ǡȋȓȅ̷ǔ ӶǽȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȀʪǢ ǢȄǻɝǢȅǼǱȄ ǞǸǔ ȅǵӝǓǱǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ϤǸϘǱ ȁȓǑ ȅǢӫ ȀȄǴȄǼǰ ӶǽȀ ȁȋǽȄ: 

 

ș. ɹʅȄ̩Ȁ (Clamps): ɹ ʅȄ̩Ȁ ȁǽ ǞǺǵ ǻ̆ǶȄȅǱ ǻȄ ǢȄȋǩǼ ȅǶȀ ǸȄ ǴȄԅȋǢ ȅǵȅǳɝ͊ ͛ Ȅȋǵ ԍȒǹȄȋǸ ǴȄǼǰ ǢǼȋǱ ϤǸϘǱ 

ȁȓ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽȄǢȄǽȆǵ ȅǶȀʨ ȀʪǢǹȄȋǸ ǖǸ͛Ȅǵ ǢȋǼ ǲȄȋǢǑ Ǟʨ ȅǸȅǹ̏ ǴǼȋǰǼ ǞǸǔ ȀȄǘȋǩ ǶȄǠȓȄ ǻȄȓ, 

ȭǻǺǵ C-ɹ ʅȄ̩, ʈȆǵ-ɹ ʅȄ̩ ǘǱʅȄȅǳǑ ɹ ʅȄ̩Ȁ ϤǸȁȄǼ ǢǼȋǽ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ʨ ȀʪǢǹȄȋǸ ǖʅȄǽȄǘǵ ǢǼȄ ǻȄȓ ǞǸǔ 

Ǡȋȓȅ̷ǔȋȓǼ ͼǰǤǱ ǺȄǵ ǸǩȄȓ ǲȄȋǢǑ 

 

Ț. ȅǧȅǶǔ ȁʅȄǺȄǼ (Chipping Hammer): ȅǧȅǶǔ ȁʅȄǺȄǼ ǞǢʨ ȭǨȄǬ ȁȄȋǱǼ ȁȄԅȅǮȂ ǻȄ Ǡȋȓȅ̷ǔ ͣ ʅȄǤ ǞǸǔ ǖǸȅǾ͊ȄǔǾ 

ǶȅǼ͈ȄǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ ǶǼ Ǡȋȓȅ̷ǔ Ԝ ͌ȭǲȋǢ ͣ ʅȄǤ ǞǸǔ ǖϢȄϢ ǖǸȅǾ͊ȄǔǾ ԌǼ ǢǼȄǼ ǩϢ ӝǸǘ 

ͼξΖԛǰɝ ӶǽǑ ȅǧȅǶǔ ȁʅȄǺȄȋǼǼ ǱȆ ɻȭǢȄǰ Ǡȋȓȅ̷ǔ ͣʅȄǤ ǖǶȀȄǼȋǰ ȀȄȁȄϦ ǢȋǼǑ 

 

ț.  ̘ȄȓȄȀɝ (Pliers): ̘ȄȓȄȀɝ ȁǽ ǞǢʨ Ӷǽ ǻȄ ȅǸȅǹ̏ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓ, ȭǻǺǵ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽȄǢȄǽȆǵ ǚǶǢǼǰ 

ǴǼȄǼ ǩϢ ǸȄ ǱȄȋǼǼ ȀǔȋǻȄǤ ǢǼȄǼ ǩϢǑ Ǟʨ ǬȄǘǬ ǸȄ ֟ǩ ӶǢǼȄ ǸȄ ǚǶǢǼǰ ǴǼȄǼ ǩϢ ǞǸǔ ϥȄԑȓȄǽ ȭȀȄǩȄ ǸȄ ǸсǢȄȋǵȄ 

ǢȄȋǩǼ ǩϢ ӝǸǘ ͼξΖԛǰɝ ӶǽǑ  

 

Ȝ. ǠȓʅȄǼ ʛȄǾ (Wire Brush): ǠȓʅȄǼ ʛȄǾ ǞǢʨ ȭǨȄǬ ȁȄȋǱǼ Ӷǽ ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ǶǼ ǴȄԅ ǶȅǼ͈ȄǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

Ǟʨ Ǡȋȓȅ̷ǔ ͣ ʅȄǤ, ǺȅǼǧȄ, ǸȄ ǴȄԅǼ ǚǶǼ ȭǻȋǢȄȋǵȄ ǖǸȅǾ͊ȄǔǾ ԌǼ ǢǼȄǼ ǩϢ ǢȄȋǩ ǗȋȀǑ ǠȓʅȄǼ ʛȄǾʨ ȭǺǬȄǽ Ԝȋ͌Ǽ 

ǩϢ ȅǵǼȄǶǳ ǞǸǔ ǞǼ ǺȄϡȋǺ ǶȅǼ͈ȄǼ ǢǼȄ ȁȓ ǻȄȋǱ ǶǼǸǱͫ Ǡȋȓȅ̷ǔ ǢȄǩʨ Ǻ֩ǰ Ǡ ȀʪǢ ȁȓǑ 

 

ȝ. Ǡȋȓ̷ ȭǤǩ (Weld Gauge): Ǡȋȓ̷ ȭǤǩ ǞǢʨ ȅǵȅǳɝ͊ ǻ ̆ǻȄ Ǡȋȓȋ̷Ǽ ǗǢȄǼ ǞǸǔ ǤǹȆǼǱȄ ǶȅǼǺȄǶ ǢǼȄǼ ǩϢ 

ϤǸϘǱ ȁȓǑ Ǟʨ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ȅǵǰɝȋȓǼ ǩϢ ӝǸǘ ͼξΖԛǰɝ, ȅǸȋǾǿǱ ǻȅǳ Ǡȋȓȋ̷Ǽ ȀʪǢǱȄ ǞǸǔ ȭ͖ ̈ȅǵȅ́Ǳ ǢǼȄ 

ʙȋȓȄǩǵǑ Ǡȋȓ̷ ȭǤǩ ȅǳȋȓ Ǡȋȓȋ̷Ǽ ǚˌǱȄ, ʙ ͛ǞǸǔ ǖʅȄȋˈǽ ǶǼȆʹȄ ǢǼȄ ȁȓǑ 

 

Ȟ. Ǡȋȓȅ̷ǔ ȭǬȅǸǽ ǚǘǲ ǶȅǩǾǵȄǼ (Welding Table with Positioner): Ǡȋȓȅ̷ǔ ȭǬȅǸǽ ȁǽ ǞǢʨ ȅ͗ȋǽǼ ǸȄ 

ǴȄԅǼ ȮǱȅǼ ȭȀȄǩȄ Ԝ,͌ ȭǻǣȄȋǵ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȅǶȀ ǼȄǣȄ ȁȓǑ ǶȅǩǾǵȄǼ ȁǽ ǞǺǵ ǞǢʨ ǻ ̆ǻȄ ȭǬȅǸȋǽǼ Ȁȋ ̍Ȁǔ֜ʱ 

ǲȄȋǢ ǞǸǔ ǢȄȋǩǼ ȅǶȀȋǢ ȀʪǢ ǶȅǩǾȋǵ ȭǥȄǼȄȋǵȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ Ȁȁǩ ǞǸǔ ΚǱ ǢȋǼ, ǢȄǼǰ 

Ǡȋȓ̷ȄǼ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ Ȁȁȋǩ ǶȅǼǸǱɝǵ ǢǼȋǱ ǶȄȋǼǑ 

 

ȟ. ǩǸ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ/ȅǷʺǧȄǼ (Job Holding Devices/Fixture): ȅǷʺǧȄǼ ȁǽ ǞǺǵ ǞǢʨ ȅǮǹȄǘȀ ǻȄ Ǡȋȓȅ̷ǔ 

ǢȄȋǩǼ ȅǶȀȋǢ ȅ͛Ǽ Ǡ ȀʪǢǹȄȋǸ ǴȋǼ ǼȄȋǣ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȅǵ֖ɝǽǹȄȋǸ Ȁ̩ ̏ȁȓǑ Ǟʨ Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ   ǶȅǩǾǵ 

ǞǸǔ ǖʅȄǽȄǘǵȋǺ̀ ȀʪǢǹȄȋǸ ȅǵȅ́Ǳ ǢȋǼ, ǻȄȋǱ Ǡȋȓ̷ȄȋǼǼ ǩϢ ǢȄǩ Ȁȁǩ ȁȓ ǞǸǔ ȀʪǢ ͼǰǺȄǵ ǸǩȄȓ ǲȄȋǢǑ 

 

Ƞ. ȁʅȄ̃ ʈȄǘ̃ȄǼ (Hand Grinder): ȁʅȄ̃ ʈȄǘ̃ȄǼ ǞǢʨ ȮǸԋʅȅǱǢ ȁȄȋǱǼ ǻ ̆ǻȄ ǴȄԅ ǸȄ ǖϢȄϢ ǚǶǢǼȋǰǼ Ԝ ͌Ǻ֩ǰ 

ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǶǼ Ǡȋȓ̷ Ԝ ͌ǶȅǼ͈ȄǼ ǞǸǔ ȀǺȄǵ ǢǼȄǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄȋǱ ǶǼǸǱͫ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢǹȄȋǸ ȁȓǑ ǞǼ ǺȄϡȋǺ ǖȅǱȅǼʱ ǴȄԅ ǖǶȀȄǼǰ ǢǼȄ ǞǸǔ Ǡȋȓ̷ Ԝȋ͌Ǽ Δʨ ԌǼ ǢǼȄ ǻȄȓǑ 

 

ȡ. ȁʅȄ̃ ȅʑǽ (Hand Drill): ȁʅȄ̃ ȅʑǽ ǞǢʨ ȭǶȄȋǬɝǸǽ ȅʑȅǽǔ ǻ ̆ǻȄ ȁȄȋǱ ǶȅǼǧȄȅǽǱ ȁȓǑ Ǟʨ ȭǨȄǬ ȅǨʖ ǸȄ ȭȁȄǽ ȮǱȅǼ 

ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ, Ǟʨ ʙȄǢ-ǶȄǼȋǷʮ ȅǨʖ ȮǱȅǼ ǢǼȄǼ ǢȄȋǩ ǽȄȋǤ, ȭǻǺǵ ǴȄԅǼ Ǻȋϡ ȭǨȄǬ ȭǶȄǬɝ 

ǸȄ ǤǱɝ ȭǣсȑȄ, ǻȄȋǱ ȀʪǢǹȄȋǸ Ǡȋȓ̷ ȭǻȄǤ ǢǼȄ ǻȄȓǑ  

 

Ǟǘ ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱͼȅǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȀʪǢ ǞǸǔ ǢȄǻɝǢǼȆ ǢȄȋǩǼ ǩϢ ǖǶȅǼȁȄǻɝǑ ȀʪǢ ϤǸȁȄǼ ǞǸǔ ǶȅǼǧȄǽǵȄ 

ʙȅǾʹǰȄǲͫȋǳǼ ǳʹǱȄ ֕ȅ˸ ǢǼȋǸ ǞǸǔ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ͼǰǺȄǵ ȅǵȅ́Ǳ ǢǼȋǸǑ 
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Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ȅǸȋǸǧʅ ȅǸǿȓȀ֚ȁ: 

¶ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ (MIG, TIG, ȅ͗Ǣ, ǘǱʅȄȅǳ) 

¶ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǴȄԅ (ȅ͗ǽ, ǖʅȄ֟ȅǺȅǵȓȄǺ, ȭ͗ǘǵȋǽȀ ȅ͗ǽ, ǘǱʅȄȅǳ) 

¶ ǶȅǼȋǸǾǤǱ ǶȅǼȅ͛ȅǱ (ǘǵȋǮȄǼ ǸȄ ǗǚǬȋǮȄǼ, ǱȄǶǺȄʔȄ) 

¶ ȅǵǼȄǶ˭Ȅ ͗ʅȄ̃ȄǮɝ ǞǸǔ ֧Ǽ́Ȅ 

¶ ϤǸȁȄǼǢȄǼȆǼ ǗǼȄǺ ǞǸǔ ֧ȅǸǴȄ 

 

ǞǨȄȑȄ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧȋǵǼ ǩϢ ǢȄȋǩǼ ȅǵȅǳɝ͊ ǧȄȅȁǳȄͼȅǽ ȭǸȄǪȄ ǩξȅǼ, ȭǻǺǵ: 

ǴȄԅǼ ǴǼǵ: ǻ̆ǶȄȅǱ ǞǸǔ ȭǺȅǾǵ ȀʪǢǹȄȋǸ ǴȄԅǼ ǴǼǵ ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸ (ȋǻǺǵ, ȅ͗ǽ, ǖʅȄ֟ȅǺȅǵȓȄǺ, ǢȄ͗ 

ǗǻȂǼǵ, ǘǱʅȄȅǳ)Ǒ 

Ǡȋȓȅ̷ǔ ǶȅǩǾǵ: Ǡȋȓȅ̷ǔ ǢȄǩʨ ̛ʅȄǬ, ȁȅǼȋǩ̀Ȅǽ, ǹȄǼʨǢʅȄǽ ǸȄ ǠǹȄǼȋȁǮ ǶȅǩǾȋǵ ǢǼȄ ȁȋǸ, ȭȀ ǖԑǻȄȓȆ ȭǺȅǾǵ ǞǸǔ 

ӶǽȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

ǢȄȋǩǼ ǶȅǼȋǸǾ: ǻȅǳ ǢȄǩʨ ǸȄǘȋǼǼ ǸȄ ȭǣȄǽȄ ǩȄȓǤȄȓ ǢǼȄ ȁȓ, ǱȄȁȋǽ ̛Ȅʺ-ȋǢȄǼǮ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ ȭǶȄȋǬɝǸǽ ӶǽȀ 

ȅǵǸɝȄǧǵ ǢǼȄ ʙȋȓȄǩǵǑ 

Ǡȋȓȋ̷Ǽ ͼǰǤǱ ǺȄǵ ǞǸǔ ǤȅǱ: Ǡȋȓȋ̷Ǽ ǴǼǵ ǞǸǔ ǤȅǱ ǸȄ ȀʪǢǱȄ ǖԑǻȄȓȆ ȭǺȅǾǵ ǞǸǔ ӶǽȀ ȅǵǸɝȄȅǧǱ ȁȋǸǑ 

 

(Ǥ) ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ ǞǸǔ ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȀǷǽǱȄ ǞǸǔ ͼǰǤǱ ǺȄǵ ǖȋǵǢǬȄ ȅǵǹɝǼ ǢȋǼ ȀʪǢ ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ ǞǸǔ ǘȋǽǢȋʏȄȋǮǼ ȅǵǸɝȄǧȋǵǼ ǚǶǼǑ 

ǢȄȋǩǼ ǴǼǵ, ǴȄԅǼ ʙǢȄǼ ǞǸǔ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǖԑǻȄȓȆ ȀʪǢ ǚǶǢǼǰ ȅǵǸɝȄǧǵ ǢǼȄ ǩξȅǼǑ  

 

ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ ȅǵǸɝȄǧǵ: 

ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ ȅǵǸɝȄǧǵ ǞǢʨ ͼξΖԛǰɝ Ƕǳȋ́Ƕ, ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ͼǰǺȄǵ Ǡ Ǿȅɦ ȅǵǴɝȄǼȋǰ ȀȁȄȓǱȄ ǢȋǼǑ ȅǸȅǹ̏ 

ǴǼȋǵǼ ȭǸȀ ȭǺǬȄǽ ǼȋȓȋǨ, ȭǻǺǵ ȅ͗ǽ, ǖʅȄ֟ȅǺȅǵȓȄǺ, ǢǶȄǼ, ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǘǱʅȄȅǳǑ ȀʪǢ ȭǸȀ ȭǺǬȄǽ ǞǸǔ ǘȋǽǢȋʏȄǮ 

ȅǵǸɝȄǧǵ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǷǽǱȄ, ȅǵǼȄǶ˭Ȅ ǞǸǔ ͼǰǺȄǵ ȅǵȅ́Ǳ ǢǼȋǱ ǖǶȅǼȁȄǻɝǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǴǼǵ, ǴȄԅǼ ԚξΖ, 

Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǞǸǔ ǶȅǼȋǸǾǤǱ ǾǱɝ ȅǸȋǸǧǵȄ ǢȋǼ ȭǸȀ ȭǺǬȄǽ ǞǸǔ ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ ǢǼȄ ǚȅǧǱǑ  

 

ȭǸȀ ȭǺǬȄǽ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ȅǸȋǸǧʅ ȅǸǿȓȀ֚ȁ: 

ǴȄԅǼ ǴǼǵ: ȭǸȀ ȭǺǬȄȋǽǼ ǴǼǵ ȅǵǸɝȄǧǵ ǢǼȄ ȀǸȋǧȋȓ ͼξΖԛǰɝǑ ȭǻǺǵ, ȅ͗ȋǽǼ ǩϢ ǢȄǸɝǵ ȅ͗ǽ ǸȄ ȭ͗ǘǵȋǽȀ ȅ͗ǽ ȅǵǸɝȄǧǵ 

ǢǼȄ ȭǻȋǱ ǶȄȋǼ, ǗǸȄǼ ǖʅȄ֟ȅǺȅǵȓȄǺ ǸȄ ǢǶȄǼ ϤǸȁȄǼ ǢǼȋǱ ȁȋǽ ǱȄȋǳǼ ǩϢ ȅǸȋǾǿ ǴǼȋǵǼ ǘȋǽǢȋʏȄǮ ǞǸǔ ʙȅʆȓȄ 

ʙȋȓȄǩǵ ȁȓǑ 

ǴȄԅǼ ԚξΖ: ȭǸȀ ȭǺǬȄǽ ǸȄ ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǞǸǔ ǘȋǽǢȋʏȄȋǮǼ ǴǼǵ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ ǶȄǱǽȄ ǴȄԅǼ 

ǩϢ ȀȄǴȄǼǰǱ ȅǧǢǵ ǘȋǽȋʭȄǮ ǱȋǸ ȭǺȄǬȄ ǴȄԅ ǩϢ ȭǺȄǬȄ ǘȋǽȋʭȄǮ ʙȋȓȄǩǵ ȁȋǱ ǶȄȋǼǑ 

ǶȅǼȋǸǾǤǱ ǾǱɝ: Ǡȋȓȅ̷ǔ ǢȄǩ ǻȅǳ ǸȄǘȋǼǼ ǸȄ ȭǣȄǽȄ ǩȄȓǤȄȓ ǢǼȄ ȁȓ, ǱȄȁȋǽ ȭǸȀ ȭǺǬȄǽ ȅǵǸɝȄǧǵ ǞǺǵǹȄȋǸ ǢǼȋǱ ȁȋǸ 

ǻȄȋǱ ǱȄ ǸȄǘȋǼǼ ǗǸȁȄǠȓȄǼ ȀȄȋǲ ǺȄȅǵȋȓ ǻȄȓ, ȭǻǺǵ ֕ȅ͊, ǸȄǱȄȀ ǸȄ ǱȄǶǺȄʔȄǑ 

Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ   ǴǼǵ: ȭǸȀ ȭǺǬȄǽ ǞǸǔ ǱȄǼ Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ   ǴǼǵǠ ͼξΖԛǰɝǑ T-joint, Butt-joint, ǸȄ Corner-

joint-ǞǼ ǩϢ ǗǽȄǳȄ ǗǽȄǳȄ ȭǸȀ ȭǺǬȄǽ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ 

 

ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ: 

ǘȋǽǢȋʏȄǮ ȁǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǖǶȅǼȁȄǻɝ ǖǔǾ, ǻȄ ǴȄԅȋǢ Ǥȅǽȋȓ Ǡȋȓ̷ ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ 

ǢǼȄ ȭǱǺȅǵ ͼξΖԛǰɝ, ǢȄǼǰ ȀʪǢ ǘȋǽǢȋʏȄȋǮǼ ϤǸȁȄǼ Ǡȋȓȅ̷ǔȋȓǼ Ǿȅɦ, ͛ȄȓȆΖ ǞǸǔ ͼǰǺȄǵ ȅǵǴɝȄǼǰ ǢȋǼǑ 
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ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ȅǸȋǸǧʅ ȅǸǿȓȀ֚ȁ: 

ǴȄԅǼ ȀȄȋǲ ȅǺǽ: ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸ ǻȄȋǱ ǱȄ ȭǸȀ ȭǺǬȄȋǽǼ ȀȄȋǲ ȀʪǢǹȄȋǸ ȭǺȋǽǑ ȭǻǺǵ, ȭ͗ǘǵȋǽȀ ȅ͗ȋǽǼ 

Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȭ͗ǘǵȋǽȀ ȅ͗ȋǽǼ ǘȋǽǢȋʏȄǮ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ǘȋǽǢȋʏȄȋǮǼ ǴǼǰ: ǘȋǽǢȋʏȄǮ ȅǸȅǹ̏ ǴǼȋǵǼ ȁȋǱ ǶȄȋǼ, ȭǻǺǵ, ξǬ Ǡȋȓȅ̷ǔ, ȅǷǽȄǼ Ǡȋȓȅ̷ǔ ǘǱʅȄȅǳǑ ʙȅǱʨ ǢȄȋǩǼ ǩϢ 

ǗǽȄǳȄ ǘȋǽǢȋʏȄȋǮǼ ʙȋȓȄǩǵ ȁȓ, ǻȄ ǴȄԅǼ ǴǼǵ ǞǸǔ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼǑ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ: AC ǖǲǸȄ DC Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǗǽȄǳȄ ǗǽȄǳȄ ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ ǚǳȄȁǼǰϖοǶ, DC 

Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȅǢӫ ǘȋǽǢȋʏȄǮ ϤǸȁȄǼ ǢǼȄ ǚǶ֜ʱ, ȭǻǣȄȋǵ ǖϢ ȅǢӫ AC Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȀʪǢǑ 

ǴȄԅǼ ͼǰǤǱ ǺȄǵ ǞǸǔ ǢȄʪϢ: ȭǻȀǸ ǴȄԅ ӝǸ Ǿʱ ǸȄ ʆʅȄǢ ȁȋȓ ǻȄǠȓȄǼ Ȁ̭ȄǸǵȄ ǲȄȋǢ, ǱȄȋǳǼ ǩϢ ǾȅʱǾȄǽȆ ǞǸǔ 

ȭǬǢȀǘ ǘȋǽǢȋʏȄǮ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱǑ ǞǨȄȑȄ, ȅǢӫ ǴȄԅ ȭǻǺǵ ǖʅȄ֟ȅǺȅǵȓȄǺ ǸȄ Ǻȋ̷Ǯ ȅ͗ȋǽǼ ǩϢ ȅǸȋǾǿ ǴǼȋǵǼ 

ǘȋǽǢȋʏȄǮ ʙȋȓȄǩǵ ȁȓǑ 

 

(ǥ) PPE ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ 

Ǡȋȓȅ̷ǔ ǞǸǔ ǖϢȄϢ ȅǾ̼ǢȋǺɝ ǢȄȋǩǼ ȀǺȓ ֧ǼʹȄ֚ǽǢ ȀǼ˙ȄǺ (PPE) ϤǸȁȄǼ ǢǼȄ ǩξȅǼ, ǢȄǼǰ Ǟʨ ǢǺͫȋǢ ȅǸȅǹ̏ 

ǴǼȋǵǼ ԋǥɝǬǵȄ ǞǸǔ ϖȄ͛ʅ ӱǓȅǢ ȭǲȋǢ Ǽ́Ȅ ǢȋǼǑ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǺȓ ȭǻ ǴǼȋǵǼ ӱǓȅǢ ǼȋȓȋǨ, ǱȄǼ Ǻȋϡ ǖȅʿǳȄȁ, ȭǧȄȋǣǼ 

ʹȅǱ, ΖȋǢǼ ȭǶȄȑȄ, ǞǸǔ ǖϢȄϢ ǾȄǼȆȅǼǢ ǗǥȄǱ ǖ̇ ɝɦ֖Ǒ (PPE) ςԎ ǢǺͫȋǢ ֧ǼʹȄ ȭǳȓ ǵȄ, ǸǼǔ ǢȄȋǩǼ ǳʹǱȄ ǞǸǔ 

ͼǰǺȄǵǠ ȅǵȅ́Ǳ ǢȋǼǑ ȀʪǢ PPE ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ Ȁ̩ ȋǢɝ ̞Ȅǵ  ǢǺͫȋǢ ȅǵǼȄǶǳǹȄȋǸ ǢȄǩ ǢǼȋǱ ȀȁȄȓǱȄ ǢǼȋǸ 

ǞǸǔ Ȁ̭ȄϤ ԋǥɝǬǵȄ ǸȄ ǗǥȄǱ ȭǲȋǢ Ǽ́Ȅ ǢǼȋǸǑ 

 

ș. ȭʙȄȋǬǢʨǹ ǺȄ ͔(Protective Mask): ȭʙȄȋǬǢʨǹ ǺȄ ͔ǞǢʨ ͼξΖԛǰɝ ֧ǼʹȄ֚ǽǢ ȀǼ˙ȄǺ, ǻȄ ʙǴȄǵǱ ȭǴсȓȄ, ϛȄȀ, 

ǞǸǔ ́ȅǱǢǼ Ǽȅ ͅȭǲȋǢ ֙ǣ ǞǸǔ σȄȀǱ̆ȋǢ ǼʹȄ ǢȋǼǑ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǺȓ, ȅǸȋǾǿǱ TIG ǞǸǔ MIG Ǡȋȓȅ̷ǔȋȓǼ 

ȀǺȓ ȭǴсȓȄ ǞǸǔ ԏȅǽǢǰȄ ǚִǶ̏ ȁȓ, ǻȄ σȄȀ ʙσȄȋȀ ȀǺϬȄ ֩ ȅ ͊ǢǼȋǱ ǶȄȋǼǑ ǺȄ ͔ϤǸȁȄǼ ǢǼȋǽ Ǟ ǴǼȋǵǼ ́ ȅǱǢǼ 

ǚǶȄǳȄǵ ȭǲȋǢ ֧ǼʹȄ ǶȄǠȓȄ ǻȄȓǑ ǞǨȄȑȄǠ, ȭʙȄȋǬǢʨǹ ǺȄ ͔Ǡȋȓȅ̷ǔ ǗȋǢɝǼ ǱȆʛ ǗȋǽȄ ȭǲȋǢǠ ֧ǼʹȄ ʙǳȄǵ ǢȋǼǑ  

 

Ț. Ǘǘ ȅǾ ̷(Eye Shield): Ǘǘ ȅǾ ̷ȭǧȄǣȋǢ Ǡȋȓȅ̷ǔ ǗȋǢɝǼ ǱȆʛ Ǽȅ,ͅ ǚ̵ȄȋǵȄ ǸȄ ǤǼǺ ǴȄԅ ȭǲȋǢ ǼʹȄ ǢȋǼǑ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǺȓ ȭǧȄȋǣǼ ǩϢ ǖǱʅ̇ ȅǸǶ˓ǵǢ ȁȋǱ ǶȄȋǼ ǱȆʛ UV Ǽȅ ͅǞǸǔ ǚ˭ ̔ǴȄԅǑ Ǘǘ ȅǾȋ̷Ǽ ǺȄϡȋǺ ȭǧȄȋǣǼ 

֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ, ǻȄ ǳȆǥɝ ȭǺȓȄȋǳ ȭǧȄȋǣǼ ́ ȅǱ ǸȄ ǖ̎Ζ ǞȑȄȋǱ ȀȄȁȄϦ ǢȋǼǑ Ǟʨ Ȁȁȋǩǘ ǶǼȄ ǻȄȓ ǞǸǔ ȭǧȄȋǣǼ 

ǧȄǼǶȄȋǾ ֧ǼʹȄ ʙǳȄǵ ǢȋǼǑ 

 

ț. ǤǤǽȀ (Goggles): ǤǤǽȀ ֚ ǽǱ ȭǧȄȋǣǼ ֧ ǼʹȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ, ȅǸȋǾǿǱ ̛ ʅȄǾ Ǡȋȓȅ̷ǔ ǸȄ 

ȁȄǽǢȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽȄǢȄǽȆǵ ǱȆʛ ǗȋǽȄǼ Ƿȋǽ ȭǧȄȋǣǼ ȀǺϬȄ ȁȋǱ ǶȄȋǼǑ ǤǤǽȀ ȭǧȄǣȋǢ ȭȀǘ ǗȋǽȄǼ ȅǸǶ˓ǵǢ 

ʙǹȄǸ ȭǲȋǢ ֧ ǼʹȄ ȭǳȓǑ Ǟʨ ȭǧȄȋǣǼ ǧȄǼǶȄǾ ȀʪǢǹȄȋǸ ȭǯȋǢ ǼȄȋǣ ǞǸǔ ǱȆʛ ǗȋǽȄ ǞǸǔ ͞ ȄǬȄǼ ȭǲȋǢ ȭǧȄȋǣǼ ֧ ǼʹȄ 

ȅǵȅ́Ǳ ǢȋǼǑ 

 

Ȝ. ȭȀǷʨ ς (Safety Shoes): Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǺȓ ǶȄȋȓǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȋǱ ȭȀǷʨ ς ǶǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ 

ȭȀǷʨ ς ǴȄǱǸ ǸȄ ǤǼǺ ǴȄԅ, ǹȄǼȆ ǻ̆ǶȄȅǱ ǸȄ ȀǼ̇ȄǺ ǶȑȄ ȭǲȋǢ ǶȄȋȓǼ ֧ǼʹȄ ʙǳȄǵ ǢȋǼǑ ǞǨȄȑȄ, Ǟǘ ς ͼȅǽ ȅǶȅˏǽ ǸȄ 

ȅͣǶ ȁǠȓȄ ǖǸ͛Ȅȓ ǶȄȋȓǼ ȅǵȋǧ Ƕȋȑ ǻȄǠȓȄǼ Ȁ̭ȄǸǵȄ ǢȅǺȋȓ ȭǳȓǑ Ǡȋȓȅ̷ǔ ȀȄǘȋǬ ǞǺǵ ȀǸ ǴǼȋǵǼ ӱǓȅǢ ǲȄȋǢ, ȭǻǣȄȋǵ 

ǶȄ ́ȅǱʈ͚ ȁȋǱ ǶȄȋǼ, ǞǸǔ ȭȀǷʨ ς ȭȀͼȋǽȄǼ ȭǲȋǢ ֧ǼʹȄ ʙǳȄǵ ǢȋǼǑ 

 

ȝ. ǞʅȄȋʙȄǵ (Apron): ǞʅȄȋʙȄǵ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǺȓ ǾǼȆȋǼǼ ֧ ǼʹȄ ȅǵȅ́Ǳ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ȭǽȄȁȄǼ 

ǸȄ ǤǼǺ ǴȄԅǼ ͞ʅȄǬȄǼ ǞǸǔ ǺȓǽȄ ȭǲȋǢ ֧ǼʹȄ ʙǳȄǵ ǢȋǼǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽȄǢȄǽȆǵ ǻǣǵ ǤǼǺ ǴȄԅ ǸȄ ͞ʅȄǬȄǼ ǾǼȆȋǼ 
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ǶȑȋǱ ǶȄȋǼ, Ǳǣǵ ǞʅȄȋʙȄǵ ǱȄ ʙȅǱȋǼȄǴ ǢȋǼǑ Ǟʨ ȀȄǴȄǼǰǱ ǧȄǺȑȄǼ ǸȄ ȅǸȋǾǿ ǴǼȋǵǼ ȭǬʺǬȄǘǽ ȭǲȋǢ ȮǱȅǼ ȁȓ ǻȄ ǚ ̩

ǱȄǶǺȄʔȄ Ȁȁʅ ǢǼȋǱ ȀʹǺǑ 

 

Ȟ. ȭȁǽȋǺǬ (Helmet): ȭȁǽȋǺǬ ȁȋ ˏǞǢʨ ǖǱʅ̇ ͼξΖԛǰɝ ֧ ǼʹȄ֚ǽǢ ȀǼ˙ȄǺ ǻȄ ǺȄǲȄ ǞǸǔ ֙ ȋǣǼ ǚǶȋǼǼ ǖǔǾȋǢ 

֧ǼʹȄ ʙǳȄǵ ǢȋǼǑ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǗǢɝ ̛ ʅȄǾ, ȅǨǬǢȄȋǵȄ ǴȄԅ, ǞǸǔ ǖϢȄϢ ǗǥȄǱ ȭǲȋǢ ǺȄǲȄȋǢ ǼʹȄ ǢǼȄǼ ǩϢ 

ȭȁǽȋǺǬ ǶǼȄ ǗǸϩǢǑ Ǟʨ Ǡȋȓȅ̷ǔ ǤǤǽȀ, Ǘǘ ȅǾ ̷ǞǸǔ ǺȄȋ͔Ǽ ȀȄȋǲ ȅǺȅǽȋȓ ϤǸϘǱ ȁȓ, ǻȄȋǱ ԚȋǼȄ ֙ ǣ ǞǸǔ ǺȄǲȄ 

֧ǼȅʹǱ ǲȄȋǢǑ 

 

ȟ. ȭǽǳȄǼ ˁȄǹȀ (Leather Gloves): ȭǽǳȄǼ ˁȄǹȀ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǺȓ ȁȄǱ ǞǸǔ ǗӥǽȋǢ ǤǼǺ ǴȄԅ, ͞ʅȄǬȄǼ, ǞǸǔ 

ǖϢȄϢ ǾȄǼȆȅǼǢ ǗǥȄǱ ȭǲȋǢ ֧ ǼʹȄ ȭǳȓǑ Ǡȋȓȅ̷ǔȋȓ ȁȄȋǱǼ Ƕȋ ́ȅǸȅǹ̏ ǴǼȋǵǼ ́ ȅǱ ȁȋǱ ǶȄȋǼ, ȭǻǺǵ ǱȄǶ ǸȄ ǢȄǬȄ, 

ǞǸǔ Ǟǘ ˁȄǹȀ ǱȄ ʙȅǱȋǼȄǴ ǢǼȋǱ ȀȁȄȓǢǑ ȭǽǳȄǼ ˁȄǹȀ ֧ǼʹȄǼ ǶȄǾȄǶȄȅǾ ǗǼȄǺǳȄȓǢǠ ȁȋȓ ǲȄȋǢ, ǻȄȋǱ ʙȅǾʹǰȄǲͫ ǸȄ 

ʠȅǺǢȋǳǼ ǳȆǥɝ ȀǺȓ ǴȋǼ ǢȄǩ ǢǼȋǱ ֧ȅǸǴȄ ȁȓǑ 

 

Ƞ. ԝǽ ȅͣǹ ȭǽǳȄǼ ǩʅȄȋǢǬ (Full Sleeve Leather Jacket): ԝǽ ȅͣǹ ȭǽǳȄǼ ǩʅȄȋǢǬ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǺȓ ǾǼȆȋǼǼ 

ԚȋǼȄ ǖǔǾȋǢ ֧ǼʹȄ ʙǳȄǵ ǢȋǼǑ Ǟʨ ȅǸȋǾǿǱ ǤǼǺ ǴȄԅǼ ͞ʅȄǬȄǼ, ϛȄȀ ǸȄ ǗǢɝ ̛ʅȄǾ ȭǲȋǢ ǾǼȆȋǼǼ ǚǶȋǼǼ ǖǔǾ ǼʹȄ 

ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȀǺȓ ǻǣǵ ǖȋǵǢ ǴǼȋǵǼ ǱȄǶ ǚִǶ̏ ȁȓ, Ǳǣǵ Ǟǘ ǩʅȄȋǢǬ ӝǸǘ ǢȄǻɝǢǼȆ, ǢȄǼǰ 

Ǟʨ ǾǼȆȋǼǼ ǱȄǶ ʙȅǱȋǼȄȋǴ ȀȄȁȄϦ ǢȋǼ ǞǸǔ ǖȅǱȅǼʱ ȭǶȄȑȄ ȭǲȋǢ ǼʹȄ ǢȋǼǑ 

 

(Ǧ) ȭǸȀ ȭǺǬȄǽ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ʙϊǱǢǼǰ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǷǽǱȄ ȅǵǹɝǼ ǢȋǼ ȭǸȀ ȭǺǬȄȋǽǼ ʙϊȅǱǼ ȀʪǢǱȄȓǑ ȭǸȀ ȭǺǬȄǽ ȁȋǽȄ ֚ǽ ǴȄԅ, ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ 

ǩϢ ʙϊǱ ǢǼȄ ȁȓǑ ȀʪǢǹȄȋǸ ʙϊǱ ǢǼȄ ǵȄ ȁȋǽ, Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ʪǢǹȄȋǸ ǢȄǩ ǢǼȋǱ ǶȄȋǼ ǵȄ ǞǸǔ ǱȄ ǴȄԅǼ ͼǰǺȄǵ, 

Ǿȅʱ ǞǸǔ Ǡȋȓȋ̷Ǽ ͛ȄȅȓȋΖǼ ǠǶǼ ȭǵȅǱǸȄǧǢ ʙǹȄǸ ȭǷǽȋǱ ǶȄȋǼǑ ȭǸȀ ȭǺǬȄǽ ʙϊȅǱǼ ʙȅǱʨ ǴȄǶ ǞǸǔ ȭǬǢȅǵȋǢǼ ͼξΖ 

ǢǺͫǼ ֓ǪȄ ǩξȅǼ, ǻȄȋǱ ǱȄǼȄ ȅǵǼȄǶǳ ǞǸǔ ȀʪǢǹȄȋǸ Ǡȋȓȅ̷ǔ ǢǼȋǱ ȀʹǺ ȁȓǑ  

 

ȭǸȀ ȭǺǬȄǽ ʙϊȅǱǼ ǚȋ˶ϩ: 

ȭǸȀ ȭǺǬȄǽ ʙϊȅǱǼ ʙǴȄǵ ǚȋ˶ϩ ȁȋǽȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȭǺǬȄǽʨǼ ȀȄȋǲ ȭǻȄǤ֨ʔ ͛ȄǶǵ ǢǼȄǑ ǻȅǳ ȭǸȀ ȭǺǬȄǽʨ ȀʪǢǹȄȋǸ 

ʙϊǱ ǵȄ ȁȓ, ǱȋǸ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ ͛ȄȅȓΖ ǞǸǔ ǾȅʱǼ ǚǶǼ ȭǵȅǱǸȄǧǢ ʙǹȄǸ ȭǷǽȋǱ ǶȄȋǼǑ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȭǸȀ ȭǺǬȄǽ 

ʙϊǱ ǢǼȄǼ ȀǺȓ ȭǣȓȄǽ ǼȄǣȋǱ ȁȓ: 

¶ ǴȄԅǼ Ԝȋ͌Ǽ ȀǸ ǴǼȋǰǼ ǺȓǽȄ, ȭǱǽ, ǺȅǼǧȄ ǸȄ ǖϢ ȭǢȄȋǵȄ ǖǸȅǾ͊ȄǔǾ ԌǼ ǢǼȄǑ 

¶ ǴȄԅǼ Ԝȋ͌Ǽ ǚǶǼ ȭǢȄȋǵȄ ǖʙȋȓȄǩǵȆȓ ǱȄǶ ǸȄ ȅǧͥ ǵȄ ǲȄǢȄ ȅǵȅ́Ǳ ǢǼȄǑ 

¶ Ǡȋȓȅ̷ǔ Ԝȋ͌Ǽ ȀʪǢ ǗǢȄǼ ǞǸǔ ǗȅˈǢ ȅǵȅ́Ǳ ǢǼȄǑ 

ȭǸȀ ȭǺǬȄǽ ʙϊȅǱǼ ǴȄǶ: 
 

ș. ǺȓǽȄ Ǡ ȭǱǽ ǖǶȀȄǼǰ: Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǗȋǤ ȭǸȀ ȭǺǬȄȋǽǼ Ԝ ͌ȭǲȋǢ ȭǱǽ, ǺȓǽȄ, ǺȅǼǧȄ ǞǸǔ ǖϢȄϢ ǖǸȅǾ͊ȄǔǾ 

ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȓǑ Ǟǘ ȀǸ ǚǶȄǳȄǵ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȀǺȓ ǗʖɝǱȄ ǸȄ Ԍǿǰ ȮǱȅǼ ǢǼȋǱ ǶȄȋǼ, ǻȄ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵȋǢ 

ʙǹȄȅǸǱ ǢǼȋǱ ǶȄȋǼǑ ȀȄǴȄǼǰǱ, ǖʅȄǽȋǢȄȁǽ ǸȄ ȅǸȋǾǿ ȭǢȅǺǢʅȄǽ ȀȅǽǚǾǵ ϤǸȁȄǼ ǢȋǼ Ԝ ͌ǶȅǼ͈ȄǼ ǢǼȄ ȁȓǑ  

 

Ț. ǺȅǼǧȄ ǞǸǔ Rusting ǖǶȀȄǼǰ: ǴȄԅǼ Ԝ ͌ȭǲȋǢ ǺȅǼǧȄ ǞǸǔ Rusting ǖǶȀȄǼǰ ǢǼȄ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ͼξΖԛǰɝǑ 

ǺȅǼǧȄ ǞǸǔ Rusting ǴȄԅǼ Ȁǔ֜ȅʱǼ ȭʹȋʔ ǸȄǴȄ ֩ȅ ͊ǢǼȋǱ ǶȄȋǼ ǞǸǔ Ǡȋȓȅ̷ǔȋȓǼ Ǿȅ ɦǢȅǺȋȓ ȅǳȋǱ ǶȄȋǼǑ ǞǼ ǩϢ 

ȭǺǢȄȅǵǢʅȄǽ ǶȅǼ͈ȄȋǼǼ Ƕ˸ȅǱ ȭǻǺǵ ϬȄ̡̃Ȅȅ͗ǔ, ʛȄȅǾǔ ǸȄ ʈȄǘȅ̃ǔ ǢǼȄ ȁȓǑ  
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ț. ȭǸȀ ȭǺǬȄȋǽǼ Ԝ ͌Ȁȅ˓Ǳ ǢǼȄ: ȭǸȀ ȭǺǬȄǽ ʙȅʆȓȄ ǢǼȄǼ ȀǺȓ ȀʪǢ Ԝ ͌ʙϊǱ ǢǼȄ ȁȓ, ǻȄȋǱ ǴȄԅ ȀʪǢǹȄȋǸ Ǥȋǽ 

ǞǸǔ Ȁǔ֜ʱ ȁȋǱ ǶȄȋǼǑ ǢǣǵǠ ǢǣǵǠ ȭǸȀ ȭǺǬȄǽʨȋǢ ȅǸȋǾǿǹȄȋǸ Ȁȅ˓Ǳ ǸȄ ǢȄǬȄȋǵȄ ȁȓ, ǻȄȋǱ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȀʪǢ 

ǗǢȄǼ ǶȄǠȓȄ ǻȄȓǑ ȭǻǺǵ, ȅǹ-ϛȄǶ, ǮȄǸǽ ȅǹ ϛȄǶ ǸȄ ǖϢȄϢ ǢȄǬȄǼ ǴǼǰ ǖԑǻȄȓȆǑ 

Ȝ. Ԝ ͌ȀǺǱǽǢǼǰ: ǴȄԅǼ Ԝ ͌ȀǺǱǽ ǞǸǔ Ǻ֩ǰ ȁǠȓȄ ǚȅǧǱ, ǻȄȋǱ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǹȄȋǽȄ ȀǔȋǻȄǤ ǞǸǔ ȀʪǢ Ǥǽǵ 

ǥȋǬǑ ǞǼ ǩϢ ʈȄǘȅ̃ǔ ǸȄ ͓ʅȄȅǶǔ Ƕ˸ȅǱ ϤǸϘǱ ȁȓǑ 

ȭǸȀ ȭǺǬȄǽ ʙϊǱ ǢǼȄǼ ȀǺȓ ȅǢӫ ͼξΖԛǰɝ ȅǸǿȓ: 

 

ș. ǴȄԅǼ ȀʪǢ ȅǵǸɝȄǧǵ: ȭǸȀ ȭǺǬȄǽ ȅǵǸɝȄǧȋǵǼ ȀǺȓ ǱȄǼ ǴǼǵ, ͼǰǺȄǵ ǞǸǔ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȀȄȋǲ Ȁ̍ȅǱԛǰɝ ǱȄ ȅǵȅ́Ǳ 

ǢǼȋǱ ȁȓǑ ȭǻǺǵ, ȭ͗ǘǵȋǽȀ ͗ȆȋǽǼ ǩϢ ȅǢӫ ȅǵȅǳɝ͊ ʙϊȅǱǼ Ƕ˸ȅǱ ǞǸǔ ǢȄǸɝǵ ͗ȆȋǽǼ ǩϢ ǖϢ ʙϊȅǱ ǲȄȋǢǑ 

 

Ț. Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ   ǴǼǵ: Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ǴǼǵ ȭǻǺǵ Butt-joint, Corner-joint, ǸȄ T-joint ǖԑǻȄȓȆ ȭǸȀ 

ȭǺǬȄȋǽǼ ʙϊȅǱ ȁȋǱ ǶȄȋǼǑ ʙȅǱʨ ǩȋȓȋ̀Ǽ ǩϢ ʙϊȅǱǼ ǴȄǶ ǞǸǔ Ƕ˸ȅǱ ǗǽȄǳȄ ȁȋȓ ǲȄȋǢǑ 
 

ț. ǖǶȄȋǼǾǵ Ǡ ǶȅǼǺȄȋǶǼ ȀʪǢǱȄ: ȭǸȀ ȭǺǬȄǽ ʙϊǱ ǢǼȄǼ ȀǺȓ ȀʪǢ ǶȅǼǺȄǶ ǞǸǔ ǺȄǶ ȅǵǴɝȄǼǰ ǢǼȄ ǩξȅǼ, ǻȄȋǱ 

ǴȄԅǼ ȀʪǢ ǖǸ͛Ȅǵ ǞǸǔ ǗȅˈǢ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙϊǱ ǲȄȋǢǑ 

 
 

(ǧ) Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾǵ 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾȋǵǼ ǚȋ˶ϩ: 

¶ ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ֓ȋǪ ȅǸȅǹ̏ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȭȀʨǔȀ ǶȅǼǸǱɝǵǑ 

¶ ȅǸȅǹ̏ ǴǼȋǰǼ ȭǺǬȄǽ Ǡ ǚǶǢǼȋǰǼ ȀȄȋǲ ǢȄȋǩǼ ǩϢ ȭǺȅǾǵ ϤǸȁȄǼǑ 

¶ ȭǺȅǾȋǵǼ ȀʪǢ ǶȅǼǧȄǽǵȄ ǞǸǔ ȅǵǻȂȅǺǱ ǼʹǰȄȋǸʹȋǰǼ ǺȄϡȋǺ ǳʹǱȄ ֕ȅ˸Ǒ 

¶ ȅǵǼȄǶ˭Ȅ ȅǸȅǴ Ǡ ȅǵȋǳɝǾǵȄ ǖԑȀǼǰ ǢǼȄǑ 
 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȅǸȅǹ̏ ǖǔǾ: 

șǑ ǘǵԚǬ ȅȀȋ͗Ǻ: Ǟʨ ȁȋǽȄ ȭȀǘ ǖǔǾ ǻȄ ȭǺȅǾȋǵ ȅǸԋʅִ ȀǼǸǼȄȁ ǢȋǼǑ 

ȚǑ ʏȄ̑ǷǺɝȄǼ ǸȄ ǶȄǠȓȄǼ ǘǚȅǵǬ: Ǟʨ ǱȄǶ ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄ ǴȄԅ ǤǽȄȋǵȄǼ ǩϢ ʙȋȓȄǩǵ Ǒ 

țǑ Ǡȋȓȅ̷ǔ ȭǢǸǽ: Ǟʨ Ǡȋȓȅ̷ǔ ǗǢɝ ȮǱȅǼ ǢȋǼ ǞǸǔ ǢȄȋǩǼ ͛Ȅǵ Ƕǻɝ̇ ȅǸԋʅִ ȭǶȐǓǨȄǻȂǑ 

ȜǑ ȁʅȄȋ̃ǽ ǸȄ ǤȄǵ: ȭǺȅǾȋǵǼ ǧȄǽǵȄ ǖǔǾ ǻȄ ϤǸȁȄǼǢȄǼȆ ϥȄԑǻȂȄȅǽ ǶȅǼǧȄǽǵȄ ǢȋǼǑ 

ȝǑ ʹȅǽǔ ȅȀȋ͗Ǻ: ǖȅǴǢ ǤǼǺ ȭǲȋǢ ȭǺȅǾǵȋǢ ǼʹȄ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǬ ǢǼȄǼ Ƕ˸ȅǱ: 

șǑ ʙȄǲȅǺǢ ʙϊȅǱ: 

Á ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȅǵȅ́Ǳ ǢǼȄǑ 

Á ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ (ǴȄԅ, ǼǮ, ǸȄ ȅǷǽȄȋǺ̀) ʙϊǱ ǢǼȄǑ 

Á ȀʪǢ Ǡȋȓȅ̷ǔ ǺȄ͔ Ǡ ˁȄǹȀ ǶȅǼǴȄǵ ǢǼȄǑ 

ȚǑ ȭǺȅǾȋǵǼ ȅǵǻȂ̆ǰ ȭȀʨǔȀ: 

Á ȭǺȅǾȋǵǼ ȭǹȄȋ̵ǩ Ǡ ǖʅȄȅ̩ǻȂȄǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȭȀǬ ǢǼȄǑ 

Á Ǡȋȓȅ̷ǔ ȅ͟Ǯ ǞǸǔ ǗїȋǽǼ ǧȄǶ ȅǵǻȂ̆ǰ ǢǼȄǑ 

țǑ Ǡȋȓȅ̷ǔ ςξ ǢǼȄ: 

Á ǶǨ̋Ȁǘ ǖǔȋǾǼ ǚǶȋǼ ǗǢɝ ֩ȅ͊ ǢǼȄǑ 

Á ȀʪǢ ȭǢȐǾȋǽ ǴȄԅ ǤǽȄȋǵȄǼ ǩϢ ֧ǘǧ ǖǵ ǢǼȄǑ 
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Á ǴȆȋǼ ǴȆȋǼ ǗǢɝʨȋǢ ǽ́ʅ ȅ͛Ǽ ȭǼȋǣ ȭǺȅǾǵ ǧȄǽȄȋǵȄǑ 

ȜǑ Ǡȋȓȅ̷ǔ ȭǾǿ ǢǼȄ: 

Á ǞǢǸȄǼ ǢȄǩ Ȁ̩̏ ȁȋǽ ȭǺȅǾǵ Ǹ̎ ǢǼȄǑ 

Á ȀǺ͚ ǚǶǢǼǰ ȀʪǢǹȄȋǸ ȀǔǼʹǰ ǢǼȄǑ 

 

(Ǩ) Ǡȋȓȅ̷ǔ ǩȋȓ̀, ǶȅǩǾǵ ǞǸǔ ʙȅʆȓȄ ʙǳǾɝǵ 

Ǡȋȓȅ̷ǔ ǩȋȓ̀, ǶȅǩǾǵ ǞǸǔ ʙȅʆȓȄ ǞǢʨ ȀǷǽ Ǡȋȓȅ̷ǔȋȓǼ ȭǺȐȅǽǢ ǖǔǾǑ ȀʪǢ ǩȋȓ̀, ǶȅǩǾǵ ǞǸǔ ʙȅʆȓȄ 

ȅǵǸɝȄǧȋǵǼ ǺȄϡȋǺ ǚ̩ ǺȄȋǵǼ Ǡȋȓȅ̷ǔ  ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȄ Ȁ̭ǸǑ  

 

Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ǴǼǵ: 

 

ș. ǸȄǬ ǩȋȓ̀ (Butt Joint ): ԋǘʨ ǖǔǾ ǞȋǢ ǖǶȋǼǼ ǶȄȋǾ ǼȄǣȄ ȁȓ ǞǸǔ ǞȋǢ ǖǶȋǼǼ Ǻȋϡ ǞǢȋǻȄȅǤǱȄȓ ȭǩȄȑȄ ȭǳȓȄ 

ȁȓǑ Ǟʨ ȀǸȋǧȋǻȂ ȀȄǴȄǼǰ ǴǼȋǰǼ ǩȋȓ̀ ǻȄ ȀȄǴȄǼǰǱ ̛ʅȄǬ ǶȅǩǾȋǵ ϤǸȁȄǼ ȁȓǑ 

Ț. ǢǵɝȄǼ ǩȋȓ̀ (Corner Joint ): ԋʨ ǖǔǾ ǞȋǢ ǖǶȋǼǼ ȭǢȄȋǰ ǲȄȋǢǑ Ǟʨ ԋǘʨ ǖǔǾȋǢ ȡȘ ȅǮȅʈ ȭǢȄȋǰ Ȁǔ֜ʱ 

ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

ț. Ǟǩ ǩȋȓ̀ (Edge Joint ): ԋʨ ǖǔȋǾǼ ǞǢǶȄȋǾ ǞȋǢ ǖǶȋǼǼ ʙȄȋ̇ ȅǺȅǽǱ  ȁȓǑ ȀȄǴȄǼǰǱ ǶȄǱǽȄ ǴȄԅǼ Ǻȋϡ 

ϤǸϘǱ ȁȓǑ 

Ȝ. ʨ ǩȋȓ̀ (T- Joint):  ǞǢʨ ǖǔǾ ǞǢʨ ȭǢȄǰ ȮǱȅǼ ǢȋǼ ǖϢ ǖǔȋǾǼ ǚǶȋǼ Ȁǔ֜ʱ ǲȄȋǢǑ Ǟʨ ȀȄǴȄǼǰǱ Ǿʱ 

ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓǑ 

ȝ. ȅǷȋǽǬ ǩȋȓ̀ (Fillet Joint ): ԋʨ ǖǔǾ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȡȘ ȅǮȅʈ ȭǢȄȋǰ ǲȄȋǢ. 

 

Ǡȋȓȅ̷ǔ  ǶȅǩǾǵ: 

 

Ǡȋȓȅ̷ǔȋȓǼ ǶȅǩǾǵ ǧȄǼʨ ʙǴȄǵ ȭʠǰȆȋǱ ǹȄǤ ǢǼȄ  ȁȓ  : 

 

ș. ̛ʅȄǬ ǶȅǩǾǵ (Flat Position ): 

¶ Ǟʨ ȀǸɝȄȅǴǢ Ȁȁǩ ǶȅǩǾǵ, ȭǻǣȄȋǵ ǩǸ ǸȄ ǴȄԅ ȀҪǰɝǹȄȋǸ ǞǢʨ ȭȀȄǩȄ ǖǸ͛Ȅȋǵ ǼȄǣȄ ȁȓǑ 

¶ ǖȅǴǢȄǔǾ ǩȋȓ̀ ̛ʅȄǬ ǶȅǩǾȋǵ ǢǼȄ ȁȓ ȭǻǺǵ ǸȄǬ ǩȋȓ̀ ǞǸǔ ȅǷȋǽǬ ǩȋȓ̀Ǒ 

 

Ț. ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾǵ (Horizontal Position):  

¶ ǩǸ ǸȄ ǴȄԅ ǞȋǢ ǖǶȋǼǼ ǚǶǼ ǸȄ ȅǵȋǧ ȭȀȄǩȄ ȭǼȋǣ Ȁǔ֜ʱ ǢǼȄ ȁȓ, ǱȋǸ ǖʹȋǼǣȄ ǖԑ֗ȅǺǢ ǲȄȋǢǑ 

¶ ȀȄǴȄǼǰǱ ʨ ǩȋȓ̀ ǸȄ ǢǵɝȄǼ ǩȋȓ̀ Ǟǘ ǖǸ͛Ȅȋǵ ǢȄǩ ǢǼȄ ȁȓǑ 

 

ț. ǹȄǼʨǢȄǽ ǶȅǩǾǵ (Vertical Position ): 

¶ ǢȄȋǩǼ ǶȅǩǾǵ ǚ̀ν (vertical) ǖǸ͛Ȅȋǵ ǲȄȋǢǑ Ǟʨ ȅǢӫǬȄ ǧʅȄȋǽȅ˙ǔ ȁȋǱ ǶȄȋǼ ǞǸǔ ǳʹǱȄǼ ȀȄȋǲ ǢǼȋǱ 

ȁȓǑ 

¶ Ǟʨ ȅǷȋǽǬ ǩȋȓ̀ ǸȄ ǖϢȄϢ ǗȅˈǢ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓǑ 

Ȝ. ǠǹȄǼȋȁǮ ǶȅǩǾǵ (Overhead Position):  

¶ ǩǸ ǸȄ ǴȄԅ ǺȄǲȄǼ ǚǶȋǼ ǲȄȋǢ ǞǸǔ ǢȄǩ ǢǼȋǱ ȀʪǢ ǹȄȋǸ ȀǺεȓ ǢǼȋǱ ȁȓǑ 

¶ ȭǸȅǾǼǹȄǤ ȭʹȋʔ Ǣį̑ʺ ǸȄ Ǣʪǵ ǢȄȋǩǼ ǩϢ ϤǸȁȄǼ ȁȓǑ 
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Ǡȋȓȅ̷ǔ ʙȅʆȓȄ: 

 

ș. ǗǢɝ Ǡȋȓȅ̷ǔ (Arc Welding):  Ǟʨ ȀǸȋǧȋǻȂ ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ ʙȅʆǻȂȄ, ȭǻǣȄȋǵ ȅǸԋʅִ ǾȅɦǼ ǺȄϡȋǺ ǗǢɝ ȮǱȅǼ 

ǢǼȄ ȁȓ ǞǸǔ ԋǘʨ ǴȄԅ Ǥȅǽȋȓ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ֜ʱ ǢǼȄ ȁȓǑ 

 

Ț. ȅǺǤ Ǡȋȓȅ̷ǔ (MIG Welding ): Ǟʨ ȭǺǬȄǽ ǘǵȄǬɝ ϛȄȀ (MIG) ϤǸȁȄǼ ǢȋǼ ǞǢʨ ϖǻȂǔȅʆǻȂ ʙȅʆǻȂȄ, 

ȅǷǽȄǼȋǺǬȄǽʨ ǖȋǬȄ ȅǷǮ ȁȋȓ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ֜ʱ ǢȋǼǑ 

 

ț. ʨǤ Ǡȋȓȅ̷ǔ (TIG Welding ): ǬȄǔȋ͗ǵ ǘǵȄǬɝ ϛȄȀ (TIG) ʙȅʆȓȄ, ȭǻǣȄȋǵ ǞǢʨ ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ ϤǸȁȄǼ ǢǼȄ 

ȁȓ ǞǸǔ ϛȄȋȀǼ ǨʔǨȄȓȄȓ ǴȄԅ Ǥȅǽȋȓ Ǡȋȓ̷ ǢǼȄ ȁȓǑ  

 

Ȝ. Ȅ̘ǩǺȄ ǗǢɝ Ǡȋȓȅ̷ǔ (Plasma Arc Welding):  ǞǣȄȋǵ ǗȋǢɝǼ ǤǼǺ ̘ȄǩǺȄ ǖǸ͛Ȅȓ ȭǺǬȄǽ ǤǽȄȋǵȄ ȁȓ ǞǸǔ 

ǚˌǱǼ ͼǰǺȄȋǵǼ ȀǔȋǻȄǤ ʙǳȄǵ ǢǼȄ ȁȓǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - ț.ș 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

  

șǑ ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʑȅȓǔ ǢȆǹȄȋǸ ϤȄϚȄ ǢǼȄ ȁȓ? 

 

ȚǑ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ǢȆǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ? 

 

țǑ ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ ǞǸǔ ǘȋǽǢȋʏȄǮ ǢȆǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ? 

 

ȜǑ PPE ǢȆǹȄȋǸ ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱ? 

 

ȝǑ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾǵ ʙǳǾɝǵ ȅǢǹȄȋǸ ǢǼȄ ȁȓ? 
 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙ̈́Ǖ 

 

șǑ ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʑȅȓǔ ϤȄϚȄ ǢǼȋǱ ǢȆ ͼξΖԛǰɝ? 

A) Ǡȋȓȅ̷ǔȋȓǼ ǶȅǩǾǵ Ǡ ǩȋȓ̀ 

B) Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǤȅǱ 

C) ǢǺͫǼ ȭǶȄǾȄǢ 

D) ςԎǺȄʔ ȭǸȀ ȭǺǬȄǽ 

 

ȚǑ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ȭǢȄǵʨ ʙǴȄǵ ȅǸǿȓ? 

A) ǻ̆ǶȄȅǱǼ ǼǦ 

B) ȭǺȅǾȋǵǼ ́ǺǱȄ ǞǸǔ ʙȋȓȄǩǵȆȓǱȄ 

C) ǻ̆ǶȄȅǱǼ ֚Ϩ 

D) ςԎ ӶǽȋȀǼ ȅǮǩȄǘǵ 

 

țǑ ȭǸȀ ȭǺǬȄǽ ǞǸǔ ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȋȓ ǢȆ ȅǸǿȓʨ ʙǴȄǵ? 

A) ȭǺǬȄȋǽǼ ǗǢȄǼ 

B) ȭǺǬȄȋǽǼ ͼǰǺȄǵ ǞǸǔ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ʙȋȓȄǩǵ  

C) ȭǺǬȄȋǽǼ ǼǦ 

D) ǘȋǽǢȋʏȄȋǮǼ ǺȄʔȄ 

 

ȜǑ PPE ϤǸȁȄȋǼǼ ǚȋ˶ϩ ǢȆ? 

A) ςԎǺȄʔ ȭǺȅǾȋǵǼ ǢȄǩ ֓ǪȋǱ ȀȄȁȄϦ ǢǼȄ 

B) ǢǺͫǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄ 

C) Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǤȅǱ ǸȄȑȄȋǵȄ 

D) ǢǺͫȋǢ ǹȄȋǽȄ ȭǳǣȋǱ ȀȄȁȄϦ ǢǼȄ 
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ȝǑ Ǡȋȓȅ̷ǔ ǩȋȓ̀, ǶȅǩǾǵ ǞǸǔ ʙȅʆȓȄ ʙǳǾɝȋǵǼ ǩϢ ǢȆ ȅǸǿȓʨ ȀǸȋǧȋȓ ͼξΖԛǰɝ? 

A) ǩȋȓ̀ ǞǸǔ ǶȅǩǾǵ ȀʪǢǹȄȋǸ ȅǵǸɝȄȅǧǱ ǢǼȄ 

B) ȅǶȅǶǘ ǶȅǼǴȄǵ ǢǼȄ 

C) ςԎǺȄʔ ȭǺȅǾȋǵǼ ȭȀʨǔȀ ǶȅǼǸǱɝǵ ǢǼȄ 

D) ȭǸȀ ȭǺǬȄǽ ʙϊǱ ǢǼȄ 

 

 

 

ǚ˭Ǽ Ƕʔ (Answer Key) - ț.ș  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

  

șǑ ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʑȅȓǔ ǢȆǹȄȋǸ ϤȄϚȄ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ʑȅȓǔ ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȀʪǢǹȄȋǸ ϤȄϚȄ ǢǼȋǱ ȁȋǸ, ǻȄȋǱ Ǡȋȓȅ̷ǔȋȓǼ ǴǼǰ, ǩȋȓ̀, 

ǶȅǩǾǵ ǞǸǔ ʙȋȓȄǩǵȆȓ ǗǔȅǾǢ ȅǵȋǳɝǾǵȄ ͟  ͊ǲȄȋǢǑ 

 

ȚǑ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ǢȆǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȀʪǢǹȄȋǸ ȅǵǸɝȄȅǧǱ ǢǼȄ ǚȅǧǱ, ǻȄȋǱ ʙȋȓȄǩǵȆȓ ǢȄǻɝ́ǺǱȄ 

ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ȁȓǑ 

 

țǑ ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ ǞǸǔ ǘȋǽǢȋʏȄǮ ǢȆǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ȭǸȀ ȭǺǬȄǽ ǞǸǔ ǘȋǽǢȋʏȄǮ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȅǵǸɝȄȅǧǱ ǢǼȄ ȁȓ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢǹȄȋǸ Ȁ̩ ȄȅǳǱ 

ȁȓ ǞǸǔ ǾȅʱǾȄǽȆ ȀǔȋǻȄǤ ȮǱȅǼ ȁȓǑ 

 

ȜǑ PPE ǢȆǹȄȋǸ ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: PPE ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸ, ȭǻǺǵ: ǤǤǽȀ, ȭˁȄǹȀ, Ǡȋȓȅ̷ǔ ǾȄǬɝ ǞǸǔ ǺȄ͔, ǞǸǔ Ǟͼȅǽ ǻǲȄǻǲǹȄȋǸ 

ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ ȅǵǼȄǶ˭ȄǼ ǩϢǑ 

 

ȝǑ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾǵ ʙǳǾɝǵ ȅǢǹȄȋǸ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾǵ ȀʪǢǹȄȋǸ ʙǳǾɝǵ ǢǼȋǱ ȁȋǸ, ǻȄȋǱ ȭǺȅǾȋǵǼ ȀʪǢ ȭȀʨǔȀ ǞǸǔ ǶȅǼǧȄǽǵȄ Ƕ˸ȅǱ 

ʙȅǾʹǰȄǲͫȋǳǼ ǢȄȋǨ ͊͟ ȁȋȓ ǠȋǭǑ 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭ǼǕ 

 

șǑ ȅǾȋ̷Ǯ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʑȅȓǔ ϤȄϚȄ ǢǼȋǱ ǢȆ ͼξΖԛǰɝ? 

ǚ˭Ǽ: A) Ǡȋȓȅ̷ǔȋȓǼ ǶȅǩǾǵ Ǡ ǩȋȓ̀ 

 

ȚǑ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ȭǢȄǵʨ ʙǴȄǵ ȅǸǿȓ? 

ǚ˭Ǽ: B) ȭǺȅǾȋǵǼ ́ǺǱȄ ǞǸǔ ʙȋȓȄǩǵȆȓǱȄ 
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țǑ ȭǸȀ ȭǺǬȄǽ ǞǸǔ ǘȋǽǢȋʏȄǮ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȋȓ ǢȆ ȅǸǿȓʨ ʙǴȄǵ? 

ǚ˭Ǽ: B) ȭǺǬȄȋǽǼ ͼǰǺȄǵ ǞǸǔ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ʙȋȓȄǩǵ  

 

ȜǑ PPE ϤǸȁȄȋǼǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: B) ǢǺͫǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄ 

 

ȝǑ Ǡȋȓȅ̷ǔ ǩȋȓ̀, ǶȅǩǾǵ ǞǸǔ ʙȅʆȓȄ ʙǳǾɝȋǵǼ ǩϢ ǢȆ ȅǸǿȓʨ ȀǸȋǧȋȓ ͼξΖԛǰɝ? 

ǚ˭Ǽ: A) ǩȋȓ̀ ǞǸǔ ǶȅǩǾǵ ȀʪǢǹȄȋǸ ȅǵǸɝȄȅǧǱ ǢǼȄ 
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ǩǸ ȅǾǬ (Job Sheet) - ț.ș 

 

ǩȋǸǼ ǵȄǺǕ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾǵ ǢξǵǑ 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶǕ  

¶ ȀʪǢ PPE (Personal Protective Equipment) ǶȅǼǴȄǵ ǢξǵǑ 

¶ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ (ǴȄԅ, ǼǮ, ǘȋǽǢȋʏȄǮ) ʙϊǱ ǢξǵǑ 

¶ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȭǧǢ ǢξǵǑ 

¶ ȭǺȅǾȋǵǼ ʙȋȓȄǩǵȆȓ ȭȀʨǔȀ (ȋǹȄȋ̵ǩ, ǖʅȄȅ̩ȓȄȋǼǼ ǶȅǼǺȄǰ) ʪǢ ǢξǵǑ 

¶ ȭǺȅǾȋǵǼ ֧ǘǧ ǖǵ ǢξǵǑ 

¶ Ǡȋȓȅ̷ǔ ǗǢɝ ȮǱȅǼ ǢǼȋǱ ȭǺȅǾȋǵǼ ȁʅȄȋ̃ǽʨ ȀʪǢǹȄȋǸ ǴξǵǑ 

¶ ȀʪǢ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ǢȄȋǩǼ ǖǔȋǾ ǗǢɝ ǧȄǽȄǵǑ 

¶ ǴȄԅ Ǥȋǽ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ ȁǠȓȄǼ ǶȋǼ ȭǺȅǾǵ Ǹ̎ ǢξǵǑ 

¶ Ǡȋȓȅ̷ǔ ǩȋȓȋ̀ ȅǷȋǽǬ ȮǱȅǼ ȁȋǽ ȭȀʨ ǶǻɝȋǸ́ǰ ǢξǵǑ 

¶ Ǡȋȓȅ̷ǔ ȭǾȋǿ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǶǼȆʹȄ Ǣξǵ 

¶ Ǡȋȓȋ̷Ǽ ǶȅǼ͔ȄǼ ǢǼȄǼ ǩϢ ͣʅȄǤ ȅǼ֙ǹȄǽ Ǣξǵ ǞǸǔ Ǡȋȓȋ̷Ǽ ǚǶȋǼǼ ǖǔǾȋǢ ȀʪǢǹȄȋǸ ȀǺȄ̔ ǢξǵǑ 

¶ Ǡȋȓȅ̷ǔ ȭǾǿ ȁȋǽ ȭǺȅǾǵ Ǹ̎ ǢξǵǑ 

¶ ǢȄȋǩǼ ǩȄȓǤȄ ǞǸǔ ȭǺȅǾǵ ǶȅǼ͈ȄǼ ǢξǵǑ 

¶ ϤǸϘǱ ǼǮ, ǘȋǽǢȋʏȄǮ ǞǸǔ ǖϢ ǚǶǢǼǰ ȀʪǢǹȄȋǸ ȀǔǼʹǰ ǢξǵǑ 

¶ ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

ȀǱǢɝǱȄ (Caution): 

¶ ȭǺȅǾȋǵǼ ǖǶȄȋǼǾǵ ǢǼȄǼ ǗȋǤ ǞǸǔ ǶȋǼ ȭǺȅǾȋǵǼ ȭǢȄȋǵȄ Δʨ ȭǧǢ ǢξǵǑ 

¶ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǾǼȆǼ ȭǲȋǢ ǻȋǲ͊ ԌǼΖ ǸǩȄȓ ǼȄӝǵǑ 

¶ ȭǢȄǵ Δʨ ǸȄ ȀǺϬȄ ȭǳǣȄ ȅǳȋǽ ȭǺȅǾǵ Ǹ̎ ǢȋǼ ǱִʹǰȄִ ȭǺǼȄǺǱ ǢξǵǑ 

¶ ǢȄȋǩǼ ǩȄȓǤȄȓ ǗʖɝǱȄ ǸȄ ǶȄȅǵ ǵȄ ǲȄǢȄ ȅǵȅ́Ǳ Ǣξǵ, ǢȄǼǰ Ǟʨ ǾǬɝ ȀȄȅǢɝǬ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- ț.ș 

 

ǩȋǸǼ ǵȄǺǕ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾǵ ǢξǵǑ 

 

ʙȋȓȄǩǵȆȓ PPE (Personal Protective Equipment): 

¶ Ǡȋȓȅ̷ǔ ȅǾ̷  

¶ ȭȁǽȋǺǬ  

¶ Ǡȋȓȅ̷ǔ ȭˁȄǹȀ  

¶ ǷȄȓȄǼ-ΣǷ ǞʅȄȋʙȄǵ  

¶ ֧ǼʹȄ ӮǱȄ  

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ (Required Tools & Equipment): 

¶ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ  

¶ Ǡȋȓȅ̷ǔ Ǭǧɝ  

¶ ʈȄǘ̃ȄǼ  

¶ ǢȄȋǼ̀ ǞǸǔ ȭǹȄȋ̵ǩ ȅǺǬȄǼ  

¶ ͣʅȄǤ ȅǼ֙ǹȄǽ Ӷǽ  

 

ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ (Required Materials): 

¶ Ǡȋȓȅ̷ǔ ǘȋǽǢȋʏȄǮ  

¶ ȭǸȀ ȭǺǬȄǽ/ǴȄԅ:  

 

ǮȄȓȄʈȄǺ/ȋǽǗǚǬ/ʑǘǔ (Diagrams/Layout/Drawings): 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ț.Ț 

 

ȅǾǣǵ Ƿǽ-Ț: Ǡȋȓȅ̷ǔ ǢȄǩ (Job), ǻ̆ǶȄȅǱ ǞǸǔ ǢȄǩ ǴǼȄǼ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȭȀǬ ǗǶ  

ü Ǡȋȓȅ̷ǔ ǞǽȄǢȄ, ǠȓȄȅǢɝǔ ȭǬȅǸǽ/ȋǺȋǪ, ǻ̆ǶȄȅǱ ǶǼȆʹȄ 

ü Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢǼǵ  

 

(Ǣ) Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȭȀǬ ǗǶ  

Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ϤǸϘǱ ȀǼ̇ȄǺ Ǡ ȭȁȄȅ̷ǔ ȅǮǹȄǘȋȀǼ ȀʪǢ ȭȀǬ ǗǶ ǞǸǔ ǖʅȄǮǩȄ͗ȋǺ̀ ǖǱʅ̇ ͼξΖԛǰɝǑ ǞǼ ǺȄϡȋǺ 

Ǡȋȓȅ̷ǔ ǢȄǻɝʆȋǺǼ ȀʪǢǱȄ, ǳʹǱȄ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄ Ȁ̭ǸǑ  

 

Ǡȋȓȅ̷ǔ ȀǼ˙ȄǺ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȋȀǼ ǶȅǼȅǧȅǱ: 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ ǵȄǵȄ ǴǼȋǵǼ ȀǼ˙ȄǺ Ǡ ȅǮǹȄǘȀ ʙȋȓȄǩǵ ȁȓǑ ʙǴȄǵ ȀǼ˙ȄǺͼȅǽ ȁȋǽȄ: 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ: Ǟʨ ֚ǽǱ ǴȄԅǼ ǤǽǵȄˆ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ ȅǸȅǹ̏ ǴǼȋǵǼ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȭǻǺǵ, ǗǢɝ Ǡȋȓȅ̷ǔ 

ȭǺȅǾǵ, ϛȄȀ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǘǱʅȄȅǳ ǼȋȓȋǨǑ 

ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ: Ǟʨ ǢȄȋǩǼ ǩϢ ǴȄԅ ǸȄ Ǡȋȓȅ̷ǔ ǖǔǾȋǢ ȀʪǢǹȄȋǸ ȅ͛Ǽ ǼȄǣȄǼ ǩϢ ϤǸϘǱ ȁȓǑ ǞǼ Ǻȋϡ ʴʅȄ̩, 

ǹȄǘȀ, ǘǱʅȄȅǳ ǖ̇ ɝɦ֖Ǒ 

 

Ǡȋȓȅ̷ǔ ȀǼ˙ȄǺ ȭȀǬ ǗǶ: 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ ǖϢȄϢ ȀǼ̇ȄǺ ȀʪǢǹȄȋǸ ȭȀǬ ǗǶ ǢǼȄ ʙȋȓȄǩǵǑ ǞǼ Ǻȋϡ ȅǢӫ ͼξΖԛǰɝ ǴȄǶ: 

ʙȄǲȅǺǢ ǶǼȆʹȄ: Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ ǱȄǼ ǚǶǢǼǰ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ Ǟʨ ȅǵȅ́Ǳ ǢǼȋǸ ȭǻ, ȭǺȅǾǵʨ ȀʪǢǹȄȋǸ ǢȄǩ 

ǢǼȋǸ ǞǸǔ ǞǼ ȭǢǸǽ ȀǔȋǻȄǤ ȀʪǢǹȄȋǸ ͛ȄǶǵ ǢǼȄ ȁȋȓȋǨǑ 

ȅǸԋʅִ ȀǔȋǻȄǤ: ȭǺȅǾȋǵǼ ȅǸԋʅִ ȀǔȋǻȄǤ ʪǢǹȄȋǸ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ ȅǵǼȄǶ˭ȄǼ ǩϢ ȮǸԋʅȅǱǢ ȀǔȋǻȄȋǤǼ ȭǢȄǵ Δʨ ǵȄ 

ǲȄǢȄǼ ȅǸǿȓʨ ȭǣȓȄǽ ǼȄǣȋǱ ȁȋǸǑ 

ϛȄȋȀǼ ȀǔȋǻȄǤ: ϛȄȀ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ϤǸϘǱ ȁȋǽ, ϛȄȀ ȅȀȅǽ̃ȄǼ ǞǸǔ ȭǼͼȋǽǬȋǼǼ ȀǔȋǻȄǤ ȀʪǢǹȄȋǸ Ȁ̩̏ ǢǼȋǱ 

ȁȋǸǑ ϛȄȋȀǼ ȅǽȋǢǩ ǗȋǨ ȅǢ ȭǵǘ, ȭȀʨ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

 

ȭȁȄȅ̷ǔ ȅǮǹȄǘȋȀǼ ȭȀǬ ǗǶ: 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ȀʪǢǹȄȋǸ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ͛ȄǶǵ ǢǼȋǱ ȁȋǸ, ǻȄȋǱ ǴȄԅ ȀʪǢǹȄȋǸ ȅ͛Ǽ ǲȄȋǢǑ 

ʴʅȄ̩ ϤǸȁȄǼ: Ǡȋȓȅ̷ǔ ǖǔȋǾǼ Ǻȋϡ ǷсǢ ǵȄ ǲȄǢȄǼ ǩϢ ʴʅȄ̩ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ Ǟʨ ǴȄԅ ȀǔȋǻȄȋǤǼ ǩȄȓǤȄ ʪǢ 

ǼȄǣȋǱ ȀȄȁȄϦ ǢǼȋǸǑ 

ǹȄǘȀ Ǡ ǖϢȄϢ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ: Ǡȋȓȅ̷ǔ ǖǔǾȋǢ ȅ͛Ǽ ǼȄǣȋǱ ǹȄǘȀ ϤǸȁȄǼ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ Ǟǘ ȅǮǹȄǘȀʨ ǴȄԅ 

ǞǢȀȄȋǲ ǴȋǼ ǼȄǣȄǼ ǩϢ ǚǶ֜ʱǑ 
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Ǡȋȓȅ̷ǔ ȀǼ˙ȄǺ ȭȀʨǔ ʙȅʆȓȄ  

Ǡȋȓȅ̷ǔ ȀǼ˙ȄǺ ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȋǱ ȅǢӫ ͼξΖԛǰɝ Ƕǳȋ́Ƕ ǼȋȓȋǨ: 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȭȀʨǔ: 

Á ȭǺȅǾȋǵǼ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ (current ) ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ ǴǼǵ ǞǸǔ ǴȄԅǼ 

ʙǢȄǼ ǖԑǻȄȓȆ ǶȅǼǸȅǱɝǱ ȁȓǑ 

Á ȭǺȅǾȋǵǼ ǱȄǶǺȄʔȄ ȅǵȓ̆ǰ ǢǼȄ ǞǸǔ ȀʪǢ ǗǢɝ ǶȄǠȓȄǼ ȮǱȅǼ ǢǼȋǱ ȁȋǸǑ ǖȅǱȅǼɦ ǱȄǶǺȄʔȄ ǸȄ ǢǺ ǱȄǶǺȄʔȄ 

Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄȋǵǼ ǩϢ ʹȅǱǢǼ ȁȋǱ ǶȄȋǼǑ 

Á Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȭǢǸǽ ǞǸǔ ȀǔȋǻȄǤ ǶǼȆ́Ȅ ǢǼȋǱ ȁȋǸ, ǻȄȋǱ ȭǢȄȋǵȄ ǴǼȋǵǼ ǾǬɝ ȀȄȅǢɝǬ ǸȄ ȮǸԋʅȅǱǢ Δʨ ǵȄ 

ǲȄȋǢǑ 

 

ϛȄȀ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȭȀʨǔ: 

Á ǻȅǳ ϛȄȀ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ϤǸϘǱ ȁȓ, ǱȋǸ ϛȄȋȀǼ ȀʪǢ ǧȄǶ Ǡ ʙǸȄȁ ȅǵȓ̆ǰ ǢǼȋǱ ȁȋǸǑ 

Á ϛȄȀ ȅȀȅǽ̃ȄǼ ǞǸǔ ȭǼͼȋǽǬǼ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǢǼȋǱ ȁȋǸ ǞǸǔ ϛȄȀ ȅǽȋǢǩ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 
 

ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȭȀʨǔ ʙȅʆȓȄ: 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀǷǽ ǢǼȄǼ ǩϢ ȀʪǢǹȄȋǸ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢǼȄ ǩξȅǼ: 

ʴʅȄ̩ Ǡ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ: 

Á Ǡȋȓȅ̷ǔ ǖǔȋǾǼ Ǻȋϡ ǷсǢ ǵȄ ȭǼȋǣ ǢȄǩ ǢǼȋǱ ȁȋǸǑ ǞǼ ǩϢ ʴʅȄ̩ ǸȄ ǹȄǘȀ ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟʨ ǴȄԅ 

ʪǢǹȄȋǸ ȅ͛Ǽ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼǑ 

Á ǢȄȋǩǼ ͛Ȅǵ ǞǸǔ ǚǶǢǼǰ ȅ͛Ǽ ǼȄǣȋǱ ǶǻɝȄ̔ ǧȄǶ ʙȋȓȄǤ ǢǼȋǱ ȁȋǸ ǻȄȋǱ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǖǔǾͼȋǽȄ ǞȋǢ 

ǖǶǼ ȭǲȋǢ ȀȋǼ ǵȄ ǻȄȓǑ 

ǖʅȄȋʺȀȅǼȀ ȅǮǹȄǘȀ ϤǸȁȄǼ: 

Á ȭǻǺǵ ǢȄ͗Ǻ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ, ǻȄ ȅǵȅǳɝ͊ ǢȄȋǩǼ ǩϢ ǢȄ͗ǺȄǘǩǮ ȁȋǱ ǶȄȋǼǑ Ǟͼȅǽ ǖȅǱȅǼɦ ȅ͛ǼǱȄ ǞǸǔ ȀʪǢ 

ȅǳǾȄ ʙǳȄǵ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 
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ȀǼ˙ȄǺ Ǡ ȭȁȄȅ̷ǔ ȅǮǹȄǘȋȀǼ ǖʅȄǮǩȄ͗ȋǺ̀: 

ʙǲȋǺ ȭȀǬ ǢǼȄ ǸȄ ȁǠȓȄǼ ǶǼ, ȀǼ̇ȄǺ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀͼȅǽǼ ԚǵǼȄȓ ǖʅȄǮǩȄ͗ȋǺ̀Ǡ ͼξΖԛǰɝ: 

ʙǸȄȁ Ǡ ǱȄǶǺȄʔȄ ȀǺεȓ: Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵ ȀʪǢ ǗǢɝ ǞǸǔ ǱȄǶǺȄʔȄ ȅǵȅ́Ǳ ǢǼȄ ǞǸǔ ϛȄȀ ʙǸȄȁ ȀȄǺ̇Ϭ ǢǼȄǑ 

 

ȭȁȄȅ̷ǔ ȅǮǹȄǘȋȀǼ ȀʪǢ ǖǸ͛Ȅǵ: Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǚǶǢǼǰ ȀʪǢǹȄȋǸ ȅ͛Ǽ ǲȄǢȋǱ ȁȋǸ, ǱȄǘ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀͼȅǽ 

ԚǵǼȄȓ ǶǻɝȄȋǽȄǧǵȄ ǢȋǼ ȀʪǢ ͛Ȅȋǵ ͛ȄǶǵ ǢǼȋǱ ȁȋǸǑ 

 

ȅǵǼȄǶ˭Ȅ ǻȄǧȄǘ: ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ ȭǻǺǵ ϛȄȀ ȅǽȋǢǩ, ȮǸԋʅȅǱǢ ӱǓȅǢ ǞǸǔ ǖϢȄϢ ȀǼ̇ȄǺ ϤǸȁȄȋǼǼ ȅǵǼȄǶ˭Ȅ ǻȄǧȄǘ 

ǢǼȄǑ 

 

(ǣ) Ǡȋȓȅ̷ǔ ǞǽȄǢȄ, ǠȓȄȅǢɝǔ ȭǬȅǸǽ/ȋǺȋǪ, ԎȋǽȄ ȀǔʈȁǢȄǼȆ ǻ̆ǶȄȅǱ ǶǼȆʹȄ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ֧Ǽ́Ȅ ӝǸǘ ͼξΖԛǰɝ, ǞǸǔ ǢǺɝ͛ȋǽǼ ֧Ǽ́Ȅ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȅǵȓȅǺǱǹȄȋǸ ǢȄȋǩǼ ͛Ȅǵ ǞǸǔ ȀǼ̇ȄǺ 

ǶǼȆ́Ȅ ǢǼȄ ǚȅǧǱǑ ֧Ǽ́Ȅ ǤȄǮɝȀ, ǢȄȋǩǼ ȭǬȅǸǽ ǞǸǔ ԏȅǽ Ȁǔʈȁ ȅǮǹȄǘȀ ʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ ǱȄ ȅǵȓȅǺǱǹȄȋǸ 

ȭǧǢ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ 

 

Ǡȋȓȅ̷ǔ ǞȅǼȓȄ ǤȄǮɝȀ (Safety Guards) 

Ǡȋȓȅ̷ǔȋȓǼ ȀǺȋȓ ǱȄǶ, Ǘͼǵ, ǞǸǔ ͞ʅȄǬȄȋǼǼ ǢȄǼȋǰ ԋǥɝǬǵȄ ǥǬȋǱ ǶȄȋǼǑ ֧ǱǼȄǔ, ֧Ǽ́Ȅ ǤȄǮɝȀ ϤǸȁȄǼ ǢȋǼ ȭȀǘȀǸ 

ȅǸǶǳ ȭǲȋǢ ǼʹȄ ǶȄǠȓȄ ǻȄȓǑ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ͛Ȅǵ ֧ǼȅʹǱ ǢǼȋǱ Ǡȋȓȅ̷ǔ ǞȅǼȓȄ ǤȄǮɝȀ ǸȄ ֧Ǽ́Ȅ ϤȄȅǼȓȄǼ ͛ȄǶǵ ǢǼȄ 

ȁȓǑ Ǟǘ ǤȄǮɝȀͼȅǽ Ԛ̌ ȄԑԚ̌ ǹȄȋǸ ǶǼȆ́Ȅ ǢǼȋǱ ȁȋǸǑ ǤȄǮɝȀ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

¶ ǶǼȆʹȄ: ǤȄǮɝȀͼȋǽȄ ȀʪǢǹȄȋǸ ͛ȄǶǵ ǢǼȄ ȁȋȓȋǨ ȅǢǵȄ ǞǸǔ ǞͼȋǽȄ ǻǲȄǻǲǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ǶǼȆ́Ȅ 

ǢξǵǑ 

¶ ǞǬȄ ȅǵȅ́Ǳ Ǣξǵ ȭǻ: ǤȄǮɝȀͼȋǽȄ ȭǻǵ Ǘͼǵ ǸȄ ǱȄǶ Ǩȅȑȋȓ ǶȑȋǱ ǵȄ ǶȄȋǼ ǞǸǔ ǢǺͫȋǢ ֧Ǽ́Ȅ ȭǳȓǑ 

 

ǢȄȋǩǼ ȭǬȅǸǽ ǞǸǔ ȭǺȋǪ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȭǬȅǸǽ ǞǸǔ ȭǺȋǪ ȀǸȀǺȓ ǶȅǼ͈ȄǼ ǞǸǔ ȅǵǼȄǶǳ ǖǸ͛Ȅȓ ǲȄǢȋǱ ȁȋǸǑ 

¶ ȭǬȅǸȋǽǼ ȅǵȋǧ ǸȄ ǗȋǾǶȄȋǾ ȭǢȄȋǵȄ ǳȄȁʅ ǶǳȄǲɝ ȭǻǵ ǵȄ ǲȄȋǢ, ǱȄ ȭǧǢ ǢξǵǑ 

¶ ȭǺȋǪ ǻȄȋǱ ǶȅǼ͈ȄǼ ǲȄȋǢ ǞǸǔ ȭǢȄǵ ǼǢǺ ԏǽȄ ǸȄ ȭǻȋǢȄȋǵȄ ǖϢȄϢ ǖǸȅǾ͊ȄǔǾ ǵȄ ǲȄȋǢ, ǱȄ ȅǵȅ́Ǳ ǢξǵǑ 

¶ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǶǳȋʹǶ ʈȁǰ ǢǼȋǱ ȁȋǸ ǻȄȋǱ Ǘͼǵ ǸȄ ǱȄǶǺȄʔȄ ΚǱ Ǩȅȑȋȓ ǵȄ ǶȋȑǑ 

 

ԏȅǽ Ȁǔʈȁ ȅǮǹȄǘȀ (Dust Collection Devices) 

ԏȅǽ ǞǸǔ ȭǴсȓȄ ȀǔʈȁǢȄǼȆ ȅǮǹȄǘȋȀǼ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǢǼȄ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ͼξΖԛǰɝ ǖǔǾǑ ԏȅǽ Ȁǔʈȁ ȅǮǹȄǘȋȀǼ 

ǢȄǻɝǢȄȅǼǱȄ ȭǧǢ ǢǼȋǱ ȁȋǸǑ Ǟǘ ȅǮǹȄǘȀͼȅǽ ȅǵȅ́Ǳ ǢȋǼ ȭǻ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽȄǢȄȋǽ ȭǴсȓȄ ǞǸǔ ԏȅǽ ǶȅǼȋǸȋǾ Ǩȅȑȋȓ 

ǵȄ ǶȋȑǑ 

¶ ǶǼȆʹȄ: ԏȅǽ Ȁǔʈȁ ǻ̆ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǞǸǔ ǶȅǼȋǸȋǾǼ ȀȄȋǲ ȅǺȅǽȋȓ ԎȋǽȄ-ǸȄȅǽ ǚǶȄǳȄǵ ǗǬȋǢ 

ǼȄǣȋǱ ǶȄǼȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢξǵǑ 

¶ ǞǬȄ Ǻȋǵ ǼȄӝǵ: ȭǢȄȋǵȄ ԏȅǽ ǸȄ ȭǴсȓȄ ȭǻǵ ǢǺɝȋ́ȋʔ Ǩȅȑȋȓ ǵȄ Ƕȋȑ, ǞǩϢ Ǟǘ ǻȋ̆Ǽ ǢȄǻɝǢȄȅǼǱȄ ǖǱʅ̇ ǩξȅǼǑ 

 

(Ǥ) Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢǼǵ  

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢǼȄ ǞǸǔ ȅǸȅǹ̏ ǖǸ͛Ȅȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ǸȆǮ ʙʅȄǢʨȀ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ Ǟǘ ʙȅʆȓȄ ȅǵȅ́Ǳ 

ǢȋǼ ȭǻ ǢǺ ͫǻǲȄǻǲǹȄȋǸ Ǡȋȓȅ̷ǔ Ȁ˗Ȅǽǵ ǢǼȋǱ ǶȄȋǼ ǞǸǔ Ǡȋȓȅ̷ǔȋȓǼ ȀʪǢ Ƕ˸ȅǱ Ǡ ȭǢȐǾǽ ȅǾǣȋǱ ǶȄȋǼǑ ǞǨȄȑȄ, 

Ǟʨ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ǢǺɝ͛ȋǽ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 
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ș. Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊȅǱ 

¶ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȭǧǢǗǶ: Ǡȋȓȅ̷ǔ ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ, ȭǺȅǾǵʨ ȀʪǢǹȄȋǸ ʙϊǱ ǢǼȄ ǩξȅǼǑ ȭǺȅǾȋǵǼ 

ȅǸȅǹ̏ ǖǔǾ ȭǻǺǵ ȭǢǸǽ, ӶǽȀ, ǞǸǔ ǶȅǩǾȅǵǔ ȅǮǹȄǘȀͼȋǽȄ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱǑ 

¶ ȭȀʨǔȀ ʪǢ ǢǼȄ: ȀʪǢ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȅǵȅ́Ǳ ǢǼȋǱ ȭǺȅǾȋǵǼ ȭȀʨǔȀ ǻǲȄǻǲǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸ, ȭǻǺǵ 

ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ǞǸǔ Ǡȋȓȅ̷ǔ ϛȄȋȀǼ ǶȅǼǺȄǰǑ 

¶ ʨǶ: ȭǺȅǾȋǵǼ ͗Ȅǘǽ ǞǸǔ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȭȀʨǔȀ ǶȅǼǸǱɝǵ ǢξǵǑ 

Ț. ǸȆǮ ʙʅȄǢʨȀ (Bead Practice) 

ǸȆǮ ʙʅȄǢʨȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǞǢʨ ͼξΖԛǰɝ ǖǔǾǑ Ǟʨ ȅǸȅǹ̏ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ȭǢȐǾǽ ǚ̏Ǳ ǢǼȄǼ ǩϢ ǢǼȄ ȁȓǑ 

ǸȆǮ ȮǱȅǼǼ ʙȅʆȓȄ: Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽȄǢȄǽȆǵ, Ǡȋȓ̷ȄȋǼǼ ǳȄȅȓΖ ȁǽ ǞǢʨ ȀʪǢ ǸȆǮ ȮǱȅǼ ǢǼȄ, ǻȄ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ 

ȀʪǢǹȄȋǸ ȅǺȅǽǱ ȁȋǸǑ ȀʪǢ ǸȆǮ ȮǱȅǼ ǢǼȋǱ, ȭǺȅǾȋǵǼ ǤȅǱ, ǚǶȄǳȄǵ ȅǵǸɝȄǧǵ ǞǸǔ ӶǽȋȀǼ ǚǶ֜  ɦϤǸȁȄǼ ǩξȅǼǑ 

¶ ʙǲǺ ǖǸ͛Ȅǵ (Flat position ): Ǡȋȓȅ̷ǔȋȓǼ ʙȄǲȅǺǢ ǖǸ͛Ȅǵ ȁǽ ̛ʅȄǬ ǶȅǩǾǵ, ȭǻǣȄȋǵ Ǡȋȓȅ̷ǔ ǢȄǩʨ ȭȀȄǩȄ 

ǱǽȋǳȋǾ ǢǼȄ ȁȓǑ Ǟʨ ǵԅǵ Ǡȋȓ̷ȄǼȋǳǼ ǩϢ ʙȅǾʹȋǰǼ ǩϢ ǗǳǾɝ ǶȅǩǾǵǑ 

¶ ȅΜǱȆȓ ǖǸ͛Ȅǵ (Horizontal position ): Ǡȋȓȅ̷ǔȋȓǼ ǶǼǸǱͫ ǖǸ͛Ȅǵ ȁǽ ȁȅǼȋǩ̀Ȅǽ ǶȅǩǾǵ, ȭǻǣȄȋǵ 

Ǡȋȓȅ̷ǔ ǢȄǩʨ ǞǢʨ ǖԑ֗ȅǺǢ ǖǸ͛Ȅȋǵ ǢǼȄ ȁȓǑ 

¶ ԇǱȆȓ ǖǸ͛Ȅǵ (Vertical position ): Ǟǘ ǖǸ͛Ȅȋǵ Ǡȋȓȅ̷ǔ ǢǼȄ Ǣʪǵ ȁȋǱ ǶȄȋǼ, ǢȄǼǰ ǢȄǩʨ ǚ̀ν ǖǸ͛Ȅȋǵ 

ǢǼȋǱ ȁȓǑ Ǡȋȓ̷ȄȋǼǼ ǳʹǱȄ ǞǸǔ ǖȅǹ˕ǱȄ ǞǣȄȋǵ Ǹȑ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ 

ț. ǸȆǮ ʙʅȄǢʨȋȀǼ ȭǢȐǾǽ 

¶ ǱȆʵ ǱȄǶǺȄʔȄ ǞǸǔ ǤȅǱ ȅǵȓ̆ǰ: ǸȆǮ ȮǱȅǼ ǢǼȄǼ ȀǺȓ ǱȄǶǺȄʔȄ ǞǸǔ ǤȅǱ ȅǵȓ̆ǰ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ ǖȅǱȅǼɦ 

ǤǼǺ ǸȄ ΚǱ ǤȅǱǼ ǢȄǼȋǰ ǸȆǮʨ ǵ͊ ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ 

¶ ǞǢȅǵ͌ǱȄ ǞǸǔ ʆǺȄǤǱ ǤȅǱ: Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ȀʪǢ ǤȅǱ ǸǩȄȓ ǼȄǣȄ ӝǸ ǩξȅǼǑ ǞǢȅǵ͌ǹȄȋǸ ǢȄǩ ǢǼȋǱ ȁȋǸ 

ǻȄȋǱ ǸȆǮʨ ȀǺȄǵ Ǡ Ǻ֩ǰ ȁȓǑ 

¶ ǹȄǽ ǢǵȋʏȄȋǽǼ ǩϢ ȁȄȋǱ ǻǲȄǻǲ ȅʈǶ: Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ ӶǽȋȀǼ ȀʪǢ ȅʈǶ ǼȄǣȋǱ ȁȋǸ ǻȄȋǱ Ǟʨ ȀʪǢǹȄȋǸ 

ǶȅǼǧȄȅǽǱ ȁȓǑ 

Ȝ. ȅǸȅǹ̏ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ʙʅȄǢʨȀ 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǺȄϡȋǺ ȅǸȅǹ̏ ǖǸ͛Ȅȋǵ Ǡȋȓȅ̷ǔ ʙʅȄǢʨȀ ǢǺͫȋǢ ǳʹ ǢȋǼ ȭǱȄȋǽ ǞǸǔ ǱȄȋǳǼȋǢ ʙϊǱ ǢȋǼ Δʨ֙ʱ 

ǢȄǩ ǢǼȄǼ ǩϢǑ ȅǸȅǹ̏ ǖǸ͛Ȅȋǵ ǳ́ǱȄ ǖǩɝǵ ǢǼȄǼ ǩϢ ȅǵȓȅǺǱ ʙʅȄǢʨȀ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - ț.Ț 

 

Ȁǔȅʹ̔ ʙ:̈́ 

 

ș. Ǡȋȓȅ̷ǔ ȀǼ˙ȄǺ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȭȀǬǗǶ ǢǼȄǼ ǗȋǤ ǢȆ ǢȆ ȭǧǢ ǢǼȄ ǚȅǧǱ? 

 

Ț. ȭǢǵ Ǡȋȓȅ̷ǔ ǞȅǼȓȄ ǤȄǮɝȀ, ǢȄȋǩǼ ȭǬȅǸǽ/ȋǺȋǪ, ǞǸǔ ԏȅǽ Ȁǔʈȁ ȅǮǹȄǘȀ ȭǧǢ ǢǼȄ ͼξΖԛǰɝ? 

 

ț. Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢǼȄǼ ʙǲǺ ǶǳȋʹǶ ǢȆ? 

 

Ȝ. ȅǸȅǹ̏ ǖǸ͛Ȅȋǵ ǸȆǮ ʙʅȄǢʨȀ ȭǢǵ ǩξȅǼ? 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙ ̈́ǞǸǔ ǚ˭Ǽ: 

 

ș. Ǡȋȓȅ̷ǔ ȀǼ˙ȄǺ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ǖʅȄǮǩȄ͗ ǢǼȄǼ ʙǴȄǵ ǚȋ˶ϩ ǢȆ? 

A. Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽȄǢȄȋǽ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȄ 

B. ȅǵȅǳɝ͊ ǢȄȋǩǼ ǩϢ ȀǼ̇ȄǺ ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȄ 

C. ȀǼ˙ȄǺͼȅǽ ֧̋Ǽ ȭǳǣȋǱ ǸȄǵȄȋǵȄ 

D. Ǡȋȓȅ̷ǔ ȀǼ˙ȄȋǺǼ ǣǼǧ ǢǺȄȋǵȄ 

 

Ț. ȅǵǼȄǶǳ Ǡȋȓȅ̷ǔ ǶȅǼȋǸǾ ȅǵȅ́Ǳ ǢǼȋǱ ȭǢȄǵʨ ȭǧǢ ǢǼȄ ǚȅǧǱ? 

A. ςԎǺȄʔ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȭȀʨǔȀ 

B. ςԎǺȄʔ ǢȄȋǩǼ ȭǬȅǸǽ ǞǸǔ ԏȅǽ Ȁǔʈȁ ȅǮǹȄǘȀ 

C. Ǡȋȓȅ̷ǔ ǞȅǼȓȄ ǤȄǮɝȀ, ǢȄȋǩǼ ȭǬȅǸǽ/ȋǺȋǪ, ǞǸǔ ԏȅǽ Ȁǔʈȁ ȅǮǹȄǘȀ 

D. ǚǶȋǼǼ ȅǢӫǘ ǵȓ 

 

ț. Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢǼȄǼ ȀǺȓ ȭǢȄǵʨ ǶǼȆ́Ȅ ǢǼȄ ͼξΖԛǰɝ? 

A. ȭǺȅǾȋǵǼ ǼǦ 

B. ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȭȀʨǔȀ 

C. ȭǺȅǾȋǵǼ ǸȄȅȁʅǢ ȭǧȁȄǼȄ 

D. ȭǺȅǾȋǵǼ ǤȅǱǼ ǶȅǼǺȄǰ 

 

Ȝ. ȅǵȋǧǼ ȭǢȄǵ ǖǸ͛Ȅȋǵ ǸȆǮ ʙʅȄǢʨȀ ǢǼȄ ȁȓ ǵȄ? 

A. ̛ʅȄǬ ǶȅǩǾǵ 

B. ȁȅǼȋǩ̀Ȅǽ ǶȅǩǾǵ 

C. ǹȄʨɝǢȄǽ ǶȅǩǾǵ 

D. ȅȀʨǔ ǶȅǩǾǵ 

 

 



122 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǚ˭Ǽ Ƕʔ (Answer Key) - ț.Ț  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭Ǽ: 

 

ș. Ǡȋȓȅ̷ǔ ȀǼ˙ȄǺ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȭȀǬǗǶ ǢǼȄǼ ǗȋǤ ǢȆ ǢȆ ȭǧǢ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ : Ǡȋȓȅ̷ǔ ȀǼ˙ȄǺ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ, ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑȀȄȋǼ ȭȀʨǔȀ ǢǼȄ ǞǸǔ 

ȀʪǢǹȄȋǸ ǖǸ͛Ȅǵ ʪǢ ǢǼȄ ǚȅǧǱǑ 

 

Ț. ȭǢǵ Ǡȋȓȅ̷ǔ ǞȅǼȓȄ ǤȄǮɝȀ, ǢȄȋǩǼ ȭǬȅǸǽ/ȋǺȋǪ, ǞǸǔ ԏȅǽ Ȁǔʈȁ ȅǮǹȄǘȀ ȭǧǢ ǢǼȄ ͼξΖԛǰɝ? 

ǚ˭Ǽ: Ǟͼȅǽ ȭǧǢ ǢǼȄ ͼξΖԛǰɝ ǻȄȋǱ ǢȄȋǩǼ ǶȅǼȋǸǾ ֧Ǽȅ́Ǳ ǲȄȋǢ, ԋǥɝǬǵȄ ʙȅǱȋǼȄǴ ǢǼȄ ǻȄȓ ǞǸǔ ǶȅǼ͈ȄǼ ǶȅǼȋǸǾ 

ǸǩȄȓ ǼȄǣȄ ǻȄȓ, ǻȄ ǚˌ ǺȄȋǵǼ Ǡȋȓȅ̷ǔ ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

ț. Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢǼȄǼ ʙǲǺ ǶǳȋʹǶ ǢȆ? 

ǚ˭Ǽ: ʙǲȋǺ Ǡȋȓȅ̷ǔ ȭǺȅǾǵʨ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ, ȭǢǸǽ ȭǧǢ ǢǼȋǱ ȁȋǸ, ȭȀʨǔȀ (ȋǻǺǵ ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀) ʪǢ 

ǢǼȋǱ ȁȋǸ ǞǸǔ ȭǺȅǾǵʨ ȀʪǢǹȄȋǸ ǢǵȅǷǤȄǼ ǢǼȄ ǚȅǧǱǑ 

 

Ȝ. ȅǸȅǹ̏ ǖǸ͛Ȅȋǵ ǸȆǮ ʙʅȄǢʨȀ ȭǢǵ ǩξȅǼ? 

ǚ˭Ǽ: ȅǸȅǹ̏ ǖǸ͛Ȅȋǵ ǸȆǮ ʙʅȄǢʨȀ Ǡȋȓ̷ȄǼȋǳǼ ǳʹǱȄ ǸȄȑȄȓ, ǱȄȋǳǼ ȭǢȐǾǽ ǚ̏Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ ǞǸǔ 

Ǡȋȓȅ̷ǔȋȓǼ ȀʪǢ Ƕ˸ȅǱ ȅǾǣȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭Ǽ: 

 

ș. Ǡȋȓȅ̷ǔ ȀǼ˙ȄǺ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ǖʅȄǮǩȄ͗ ǢǼȄǼ ʙǴȄǵ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: B. ȅǵȅǳɝ͊ ǢȄȋǩǼ ǩϢ ȀǼ̇ȄǺ ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȄ 

 

Ț. ȅǵǼȄǶǳ Ǡȋȓȅ̷ǔ ǶȅǼȋǸǾ ȅǵȅ́Ǳ ǢǼȋǱ ȭǢȄǵʨ ȭǧǢ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: C. Ǡȋȓȅ̷ǔ ǞȅǼȓȄ ǤȄǮɝȀ, ǢȄȋǩǼ ȭǬȅǸǽ/ȋǺȋǪ, ǞǸǔ ԏȅǽ Ȁǔʈȁ ȅǮǹȄǘȀ 

 

ț. Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢǼȄǼ ȀǺȓ ȭǢȄǵʨ ǶǼȆ́Ȅ ǢǼȄ ͼξΖԛǰɝ? 

ǚ˭Ǽ: B. ȭǹȄȋ̵ǩ ǞǸǔ ǢȄȋǼ̀ ȭȀʨǔȀ 

 

Ȝ. ȅǵȋǧǼ ȭǢȄǵ ǖǸ͛Ȅȋǵ ǸȆǮ ʙʅȄǢʨȀ ǢǼȄ ȁȓ ǵȄ? 

ǚ˭Ǽ: D. ȅȀʨǔ ǶȅǩǾǵ 

 

  



123 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǩǸ ȅǾǬ (Job Sheet) - ț.Ț 

 

ǩȋǸǼ ǵȄǺ: ȅǸȅǹ̏ ǖǸ͛Ȅȋǵ ǸȆǮ ʙʅȄǢʨȀ ǢǼǵǑ 

 

ǢȄȋǩǼ ʙȅʆȓȄ / ǴȄǶ: 

Á ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

Á ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

Á ȭǺȅǾǵʨ ǶǼȆʹȄ Ǣξǵ ǞǸǔ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ȭȀʨǔȀ ȀʪǢǹȄȋǸ ǢǼȄ ȁȋȓȋǨ Ǒ 

Á ȭǺȅǾȋǵǼ ȭǢǸǽ ǞǸǔ ӶǽȀ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǢξǵǑ 

Á Ǡȋȓȅ̷ǔ ǞȅǼȓȄ ǤȄǮɝȀ ǞǸǔ ֧ǼʹȄ ȅǮǹȄǘȀ ȭǧǢ ǢξǵǑ 

Á ǢȄȋǩǼ ȭǬȅǸǽ ǞǸǔ ȭǺȋǪ ǶȅǼ͈ȄǼ Ǣξǵ ǞǸǔ ȅǵǼȄǶǳ ͛Ȅȋǵ Ǡȋȓȅ̷ǔ ςξ ǢǼȄǼ ǩϢ ǩȄȓǤȄ ȮǱȅǼ ǢξǵǑ 

Á ʙǲȋǺ ̛ʅȄǬ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǸȆǮ ȮǱȅǼ ǢǼȄǼ ʙʅȄǢʨȀ ǢξǵǑ 

Á ǞǼǶǼ ȁȅǼȋǩ̀Ȅǽ ǞǸǔ ǹȄʨɝǢȄǽ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǸȆǮ ȮǱȅǼ ǢξǵǑ 

Á ȀʪǢ ǤȅǱ, ǱȄǶǺȄʔȄ ǞǸǔ ȭǺȅǾǵ ȭȀʨǔȀ ǖԑǻȄȓȆ ǸȆǮ ȮǱȅǼ ǢǼȋǱ ȁȋǸǑ 

Á ǸȆǮʨ ȀǺȄǵ Ǡ Ǻ֩ǰ ȁȋǱ ȁȋǸ, ȭǢȄȋǵȄ ǷȄǬǽ ǸȄ ǖȅǱȅǼʱ ǤǼȋǺǼ ǳȄǤ ǲȄǢȄ ǚȅǧǱ ǵȓǑ 

Á ǸȆǮʨ ǻȅǳ Δʨԛǰɝ ȁȓ, ǱȋǸ ȭȀʨ ǗǸȄǼ ȀǔȋǾȄǴǵ ǢǼȋǱ ȁȋǸǑ 

Á ǢȄȋǩǼ ǶǼ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ ǖϢȄϢ ȀǼ˙ȄǺ ǶȅǼ͈ȄǼ ǢξǵǑ 

Á ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

ȀǱǢɝǱȄ: 

Á ǢȄȋǩǼ ςξȋǱ ǞǸǔ ȭǾȋǿ Ǡȋȓȅ̷ǔ ǤȄǮɝȀ ǞǸǔ ǖϢȄϢ ȅǵǼȄǶ˭Ȅ ȀǼ̇ȄǺ ȭǧǢ ǢξǵǑ 

Á ӝǸ ȭǸȅǾ ǱȄǶǺȄʔȄȓ ǸȄ ΚǱ ǤȅǱȋǱ ǢȄǩ ǵȄ Ǣξǵ, ǢȄǼǰ Ǟʨ ǸȆȋǮǼ ͼǰǺȄǵ ǣȄǼȄǶ ǢǼȋǱ ǶȄȋǼǑ 

Á ȀʪǢ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ʙʅȄǢʨȀ ǵȄ ǢǼȋǽ Δʨ ȁȋǱ ǶȄȋǼ, ǱȄǘ ȀǸ ȀǺȓ ȀʪǢ ǶȅǩǾȋǵ ǢȄǩ ǢǼȄǼ ȭǧ͊Ȅ 

ǢξǵǑ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- ț.Ț 

 

ǩȋǸǼ ǵȄǺ: ȅǸȅǹ̏ ǖǸ͛Ȅȋǵ ǸȆǮ ʙʅȄǢʨȀ ǢǼǵǑ 

 

ʙȋȓȄǩǵȆȓ PPE (Personal Protective Equipment): 

Á Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ  

Á ȭˁȄǹȀ 

Á Ǡȋȓȅ̷ǔ ǩʅȄȋǢǬ ǸȄ ǗǺɝȋʙȄȋǬʮǼ  

Á ȭǷȀ ȅǾ̷  

Á ȅǵǼȄǶ˭Ȅ ֓Ǭ  

 

ʙȋȓȄǩǵȆȓ ӶǽȀ ǞǸǔ ȀǼ˙ȄǺ: 

Á Ǡȋȓȅ̷ǔ ȭǺȅǾǵ  

Á Ǡȋȓȅ̷ǔ ǘȋǽǢȋʏȄǮȀ  

Á ʴʅȄ̩  

Á ʈȄǘ̃ȄǼ ǸȄ ϬȄȅ̃ǔ ȅǮ͔  

Á ǲȄȋǺɝȄȅǺǬȄǼ  

Á ȭȀʨǔ ȭǤǩ  

 

ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ: 

Á ȭǸȀ ȭǺǬȄǽ ǸȄ ȭ̘Ǭ  

Á Ǡȋȓȅ̷ǔ ϛȄȀ  

Á Ǡȋȓȅ̷ǔ ǘȋǽǢȋʏȄǮȀ  

Á ̛Ȅʺ ǸȄ Ǡȋȓȅ̷ǔ ȀȅǽǚǾǵ  

 

ǮȄȓȄʈȄǺ / ȭǽǗǚǬ / ʑȅȓǔ: 

 

 
 

 

 

Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǮȄȓȄʈȄǺ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ț.ț 

 

ȅǾǣǵ Ƿǽ-ț: ȅǸȅǹ̏ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ Ȁ̩̏ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ 

ü ȅǸȅǹ̏ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ Ȁ̩Ȅǳǵ 

ü Ǡȋȓ̷ͼȅǽ ǶȅǼ͈ȄǼ, ͼǰǤǱǺȄǵ ǞǸǔ Δʨ  

ü Ǡȋȓȅ̷ǔ Δʨͼȅǽ ȀǔȋǾȄǴǵ  

 

(Ǣ) Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ ǢǼȄ ȁȋǽȄ ȀʪǢ ȭǺȅǾǵ ǖǶȄȋǼǾǵ ǞǸǔ ʙȅʆȓȄ ȅǵȅ́Ǳ ǢǼȄǼ ǞǢʨ ͼξΖԛǰɝ ǖǔǾǑ 

ȀʪǢǹȄȋǸ ǶǼȆ́Ȅ ǵȄ ǢǼȄ ȁȋǽ ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ǢȋǺ ȭǻȋǱ ǶȄȋǼ, ǻȄǼ Ƿȋǽ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǤǱ ǺȄǵ ʣȄȀ ǶȄȋǸǑ  

 

ʙǲǺ ǴȄǶ: Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊȅǱ 

șǑ ȭǺȅǾȋǵǼ ʙȄǲȅǺǢ ȭǧǢ: 

Á ȭǺȅǾǵʨ ȀʪǢǹȄȋǸ ȭȀǬǗǶ ǢǼȄ ȁȋȓȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢξǵǑ 

Á ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǗȋǨ ȅǢǵȄ ǞǸǔ ȭǺȅǾǵ ǧȄ֟ ǢǼȄ ȁȋȓȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢξǵǑ 

ȚǑ Ǡȋȓȅ̷ǔ ͗Ȅǘǽ ǞǸǔ Ƕ˸ȅǱ ȅǵǸɝȄǧǵ: 

Á Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȀʪǢ Ǡȋȓȅ̷ǔ ͗Ȅǘǽ ǞǸǔ Ƕ˸ȅǱ ȅǵǸɝȄǧǵ ǢǼȄ ǗǸϩǢǑ 

 

ȅΜǱȆȓ ǴȄǶ: ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ǶȅǼǺȄǶ 

șǑ ȭǹȄȋ̵ǩ ǞǸǔ ǖʅȄȅ̩ȓȄǼǼ ֚Ϩ ǻȄǧȄǘ ǢǼȄ: 

Á ȭǺȅǾȋǵǼ ȭǹȄȋ̵ǩ ǞǸǔ ǖʅȄȅ̩ȓȄǼǼ ǶȅǼǺȄǶ ȀʪǢǹȄȋǸ ȁȋˏ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢξǵǑ 

Á ȭǺȅǾȋǵǼ Ǡȋȓȅ̷ǔ ȅ͟Ǯ ǞǸǔ ǶȅǩǾǵ ȭǧǢ ǢξǵǑ 

ȚǑ Ǡȋȓȅ̷ǔ ȮǸȅǾ͊ʅ ǶǻɝȄȋǽȄǧǵȄ: 

Á ǠǹȄǼϨȄǶ, ȭǶȅǵȋʏǾǵ, ȀȅǽȅǮʨ ǶǼȆ́Ȅ Ǣξǵ ǻȄȋǱ ȭǺȅǾȋǵǼ ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ȁȓǑ 

Á ҡǘȅǮʨ ǞǸǔ ȅȁǬ ǘȋǷȅʮǹ ȭǩȄǵ (HEZ) ǶǻɝȄȋǽȄǧǵȄ ǢξǵǑ 

 

ԇǱȆȓ ǴȄǶ: ȅǵǼȄǶ˭Ȅ ǞǸǔ ǼʹǰȄȋǸʹǰ 

șǑ ȅǶȅǶǘ ϤǸȁȄǼ: 

Á Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǧǽȄǢȄǽȆǵ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (ȅǶȅǶǘ) ǶȅǼǴȄǵ Ǣξǵ, ȭǻǺǵ ˁȄǹȀ, ǺȄ͔, ǞǸǔ ǤǤǽȀǑ 

ȚǑ ǼʹǰȄȋǸʹǰ ǞǸǔ ȀʪǢ ǶȅǼ͔ȄǼ: 

Á ȭǺȅǾȋǵǼ ȅǵȓȅǺǱ Ǽ́ǰȄȋǸ́ǰ ǞǸǔ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ ǻȄȋǱ ǱȄǼ ǢȄǻɝǢȄȅǼǱȄ ǳȆǥɝ͛ȄȓȆ ȁȓǑ 

Á ȭǺȅǾȋǵǼ ǻ̆ȄǔǾ ǞǸǔ ȭǢǸȋǽǼ ǖǸ͛Ȅ ǶǼȆʹȄ Ǣξǵ ǻȄȋǱ ȭǢȄǵǠ ʹȅǱ ǵȄ ȁȓǑ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǧԅǲɝ ǴȄǶ: ǢȄǻɝǢȄȅǼǱȄ ֚ϨȄȓǵ 

șǑ ȭǬ͗ Ǡȋȓ̷: 

Á Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ ǢǼȋǱ ǞǢʨ ȭǬ͗ Ǡȋȓ̷ Ǣξǵ ǞǸǔ ǱȄǼ ǷǽȄǷǽ ֚ϨȄȓǵ ǢξǵǑ 

ȚǑ ǷǽȄǷǽ ȅǸȋ͆ǿǰ: 

Á ȭǺȅǾȋǵǼ ǷǽȄǷǽ ǻȄǧȄǘ ǢȋǼ, ǻȅǳ ȭǢȄǵǠ ȀǺϬȄ ǶȄǠȓȄ ǻȄȓ ǱȋǸ ǱȄǼ ȀǺȄǴȄǵ ǶȅǼǢ̼ǵȄ Ǣξǵ ǞǸǔ 

ʙȋȓȄǩȋǵ ȭǺȅǾǵʨ ԚǵǼȄȓ ǢǵȅǷǤȄǼ ǢξǵǑ 

 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́ȄǼ ǺȄϡȋǺ ǞǢȅǳȋǢ ȭǻǺǵ ǢȄȋǩǼ ǺȄǵ ȅǵȅ́Ǳ ȁȓ, ȭǱǺȅǵ ȅǵǼȄǶ˭ȄǼ ȅǳǢ ȭǲȋǢǠ 

ȭǢȄǵǠ ӱǓȅǢ ǲȄȋǢ ǵȄǑ ǻȅǳ ȀʪǢǹȄȋǸ Ǟǘ ʙȅʆȓȄʨ ǖԑȀǼǰ ǢȋǼ, ǳ́ Ǡȋȓȅ̷ǔ ǖǶȄȋǼǬǼ ȅȁȋȀȋǸ ȅǵȋǩǼ Ȁ́ǺǱȄ ʙǺȄǰ 

ǢǼȋǱ ǶȄǼȋǸǑ 

 

(ǣ) ȅǸȅǹ̏ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ Ȁ̩Ȅǳǵ 

Ǡȋȓȅ̷ǔ ǞǢʨ ǖǱʅ̇ ǳʹǱȄ-ȅǹȅ˭Ǣ ʙȅʆȓȄ, ǻȄ ȅǸȅǹ̏ ǖǸ͛Ȅȋǵ Ȁ̩Ȅǳǵ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ Ǡȋȓȅ̷ǔȋȓǼ ȀʪǢ Ƕ˸ȅǱ 

ǞǸǔ ǖǸ͛Ȅǵ ȅǵǸɝȄǧǵ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǤǱ ǺȄǵ ǞǸǔ ȅǵǼȄǶ˭ȄǼ ǩϢ ǖǱʅ̇ ͼξΖԛǰɝǑ  

ʙǲǺ ǴȄǶ: Ǡȋȓȅ̷ǔ ǖǸ͛Ȅǵ ȅǵǸɝȄǧǵ 

șǑ ȭȀȄǩȄ ǖǸ͛Ȅǵ (Flat Position ): 

Á Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ ȀǸȋǧȋȓ ȀȄǴȄǼǰ ǖǸ͛ȄǵǑ ȭǺǬȄǽ Ԝ͌ʨ ȭȀȄǩȄ ǖǸ͛Ȅȋǵ ǲȄȋǢ, ǻȄ Ǡȋȓ̷ȄǼȋǢ Ȁȁȋǩ 

Ǡȋȓȅ̷ǔ Ȁ̩Ȅǳǵ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 

Á Ǟǘ ǖǸ͛Ȅȋǵ Ǡȋȓȅ̷ǔȋȓǼ ǤȅǱ ǞǸǔ ǳʹǱȄ ȭǸȅǾ ǲȄȋǢǑ 

ȚǑ ȁǼȄǘǩ̀Ȅǽ ǖǸ͛Ȅǵ (Horizontal Position ): 

Á Ǟǘ ǖǸ͛Ȅȋǵ Ǡȋȓȅ̷ǔ Ȁ̩Ȅǳǵ ǢǼȄǼ ǩϢ Ǡȋȓ̷ȄȋǼǼ ȁȄǱ ǞǸǔ ǾǼȆǼȋǢ ȀʪǢǹȄȋǸ ȅ͛ȅǱǾȆǽ ǼȄǣȋǱ 

ȁȓǑ 

Á ȀʪǢ ǹȅ̍ ǞǸǔ ǚǶǢǼǰ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓ ǻȄȋǱ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄǵ ʪǢ ǲȄȋǢǑ 
 

țǑ ǚ̀ν ǖǸ͛Ȅǵ (Vertical Position):  

Á Ǟǘ ǖǸ͛Ȅȋǵ Ǡȋȓȅ̷ǔ ǢǼȋǱ Ǡȋȓ̷ȄǼȋǢ ǚ̀νǹȄȋǸ ǳсȅȑȋȓ ǢȄǩ ǢǼȋǱ ȁȓǑ 

Á Ǡȋȓȅ̷ǔȋȓǼ ǤȅǱ ǞǸǔ ȀʪǢǱȄ ȅǢӫǬȄ ǢǺ ȁȋǱ ǶȄȋǼ, ǱȋǸ ǳʹ ʙȅǾʹȋǰǼ ǺȄϡȋǺ Ǟʨ ȅǵȓ̆ǰ ǢǼȄ Ȁ̭ǸǑ 

 

ȅΜǱȆȓ ǴȄǶ: Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ ǞǸǔ ȭǢȐǾǽ 

șǑ ǖʅȄȋˈǽ ǞǸǔ ǶȅǩǾȅǵǔ: 

Á Ǡȋȓ̷ȄǼȋǢ ȀʪǢǹȄȋǸ ȁȄǱ ǞǸǔ ǘȋǽǢȋʏȄǮ ǶȅǩǾǵ ǢǼȋǱ ȁȓ, ǻȄȋǱ Ǡȋȓȅ̷ǔȋȓǼ ǺȄǵ ǚ̏Ǳ ȁȓǑ 

Á ȅǸȅǹ̏ ǖǸ͛Ȅȋǵ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȅǹ̏ ǖʅȄȋˈǽ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȭȀȄǩȄ ǖǸ͛Ȅȋǵ ǢǺ ǖʅȄȋˈǽ, ǚ̀ν ǞǸǔ 

ǠǹȄǼȋȁǮ ǖǸ͛Ȅȋǵ ȭǸȅǾ ǖʅȄȋˈǽ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ȚǑ ȅǷǽȄǼ ȭǺǬȄǽ ǞǸǔ ȮǸԋʅȅǱǢ ʙǸȄȁ: 

Á Ǡȋȓȅ̷ǔ Ƕ˸ȅǱǼ ȀȄȋǲ Ȁ̍ȅǱ ȭǼȋǣ ȅǷǽȄǼ ȭǺǬȄǽ ȅǵǸɝȄǧǵ ǢǼȄ ǞǸǔ ȅǸԋʅִ ʙǸȄȁ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȄ 

ʙȋȓȄǩǵǑ 

Á Ǡȋȓȅ̷ǔȋȓǼ ǖǸ͛Ȅǵ ǖԑǻȄȓȆ ȅǸԋʅִ ʙǸȄȁ ǸȄȑȄȋǵȄ ǸȄ ǢǺȄȋǵȄ ȁȋǱ ǶȄȋǼǑ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ԇǱȆȓ ǴȄǶ: ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ 

șǑ ʙȅǾ́ȋǰǼ ԛȋǸɝ ȅǶȅǶǘ ǶȅǼǴȄǵ: 

Á Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ςξ ǢǼȄǼ ǗȋǤ ǚǶ֜ʱ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (ȅǶȅǶǘ) ǶȅǼǴȄǵ ǢǼȄ ǗǸϩǢǑ 

Á ȭˁȄǹȀ, ȭȀǷʨ ǤǤǽȀ, ǺȄ͔, ǞǸǔ ȭȀǷʨ ֓Ǭ ǶȅǼǴȄǵ ǢǼȄ ǚȅǧǱǑ 

ȚǑ ǖȅʿ ȅǵǼȄǶ˭Ȅ: 

Á Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǗͼȋǵǼ ӱǓȅǢ ǲȄȋǢǑ ǱȄǘ Ǡȋȓȅ̷ǔ ͛Ȅǵʨ ǗͼȋǵǼ ʙȅǱȋǼȄǴȆ ǚǶǢǼǰ ȅǳȋȓ ȅǵǼȄǶǳ ǢǼȄ 

ǚȅǧǱǑ 

țǑ ʙȅǱʨ ǖǸ͛Ȅȋǵ ȅǵǼȄǶ˭Ȅ ӱǓȅǢ ǞǸǔ ǱȄȋǳǼ ʙȅǱǢȄǼ: 

Á ǚ̀ν ǖǸ͛Ȅȋǵ ǢȄǩ ǢǼȄǼ ȀǺȓ ȁȄǱ Ǡ ǾǼȆȋǼǼ ȀʪǢ ǖǸ͛Ȅǵ ǼȄǣȄ ǚȅǧǱ, ǖϢǲȄȓ ȭǶȅǾǼ ǻ̆ǰȄ ǸȄ ǗǥȄǱ 

ȁȋǱ ǶȄȋǼǑ 

Á ǠǹȄǼȋȁǮ ǖǸ͛Ȅȋǵ ǢȄǩ ǢǼȄǼ ȀǺȓ ȀʪǢ ȀȄȋǶȄǬɝ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȀǼ̇ȄǺ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

ǧԅǲɝ ǴȄǶ: Ǡȋȓȅ̷ǔ ǷǽȄǷǽ ǶǼȆʹȄ Ǡ ǶǻɝȄȋǽȄǧǵȄ 

șǑ ȭǬ͗ Ǡȋȓ̷: 

Á Ǡȋȓȅ̷ǔ ǖǸ͛Ȅǵ ǖԑǻȄȓȆ ǞǢʨ ȭǬ͗ Ǡȋȓ̷ ȮǱȅǼ Ǣξǵ ǞǸǔ ǱȄǼ ǶǻɝȄȋǽȄǧǵȄ ǢξǵǑ ǞȋǱ Ǡȋȓȋ̷Ǽ Ǿȅɦ, 

ǶȅǼ͔ȄǼǱȄ ǞǸǔ ȭǬǢȀǘ ǶǼȆʹȄ ȁȋǸǑ 

ȚǑ ǷǽȄǷǽ ֚ϨȄȓǵ: 

Á ʙȅǱʨ Ǡȋȓȅ̷ǔ ǷǽȄǷǽ ֚ϨȄȓǵ Ǣξǵ, ǞǸǔ ȭǢȄǵ Δʨ ǲȄǢȋǽ ǱȄ ȀǔȋǾȄǴǵ ǢξǵǑ 

Á ȅǸȅǹ̏ ǖǸ͛Ȅȋǵ Ǡȋȓȅ̷ǔȋȓǼ ǷǽȄǷǽ ȅǸȅǹ̏ ȁȋǱ ǶȄȋǼ, ֧ǱǼȄǔ ʙȅǱʨ ǷǽȄǷǽ ȀʪǢǹȄȋǸ ȅǸȋ͆ǿǰ ǢξǵǑ 

 

(Ǥ) Ǡȋȓ̷ͼȅǽ ǶȅǼ͈ȄǼ, ͼǰǤǱǺȄǵ ǞǸǔ Δʨ  

Ǡȋȓȅ̷ǔ ǶȅǼ͈ȄǼ ǢǼȄ, ͼǰǤǱǺȄǵ ǶǼȆʹȄ ǢǼȄ ǞǸǔ Δʨ ȅǧȅͥǱǢǼǰ ȁǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǞǢʨ ͼξΖԛǰɝ ǖǔǾ ǻȄ Ǡȋȓȅ̷ǔ 

ʙȅʆȓȄ ȭǾȋǿ Δʨ ȅǧȅͥǱ ǢǼȄ ǞǸǔ ǱȄ ȀǔȋǾȄǴǵ ǢǼȄ Ǡȋȓȅ̷ǔȋȓǼ Ǿȅɦ, ǳȆǥɝ͛ȄȓȆǱȄ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ 

ǖǶȅǼȁȄǻɝǑ  
 

ʙǲǺ ǴȄǶ: Ǡȋȓ̷ ǶȅǼ͈ȄǼ ǢǼȄ 

șǑ ȭǺǢȄȅǵǢʅȄǽ ȅʴȅǵǔ: 

Á Ǡȋȓȅ̷ǔȋȓǼ ǶǼ ̛Ȅʺ, ͟ʅȄǬȄǼ, ǸȄ ǺȅǽǵǱȄ ԌǼ ǢǼȋǱ ȅǸȅǹ̏ ǻ̆ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȀȄǴȄǼǰǱ ǞǢʨ ʛȄǾ ǸȄ 

ȅǧȅǶǔ ȁʅȄǺȄǼ ϤǸȁȄǼ ǢȋǼ ǶȅǼ͈ȄǼ ǢǼȄ ȁȓǑ 

Á ȭǺǢȄȅǵǢʅȄǽ ȅʴȅǵǔȋȓ ȭǢȄǵǠ ǼǢǺ ʹȅǱ ǨȄȑȄǘ Ǡȋȓȋ̷Ǽ ǧȄǼǶȄȋǾǼ ȭǺȄ̷ ǞǸǔ ΠǔȀȄǸȋǾǿ ǖǶȀȄǼǰ ǢǼȄ 

ǚȅǧǱǑ 

ȚǑ ȭǢȅǺǢʅȄǽ ȅʴȅǵǔ: 

Á ǢǣǵǠ ǢǣǵǠ Ǡȋȓȅ̷ǔȋȓǼ ǶǼ ȭǱǽ, ȅʈǩ ǸȄ ԌǿǰǢȄǼȆ ǶǳȄȋǲɝǼ ǢȄǼȋǰ ȭǢȅǺǢʅȄǽ ȅɹȅǵǔ ʙȋȓȄǩǵ ȁȓǑ 

Á Ǟǘ ȭʹȋʔ, ȀʪǢ ȅǼǞȋǩ̀ ϤǸȁȄǼ ǢǼȄ ȁȓ ǻȄ Ǡȋȓȋ̷Ǽ Ԝ͌ȋǢ ǶȅǼ͈ȄǼ ǢǼȋǸ ȅǢβ ȭȀͼȅǽǼ ǠǶǼ ȭǢȄǵǠ 

ȭǵȅǱǸȄǧǢ ʙǹȄǸ ȭǷǽȋǸ ǵȄǑ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ȅΜǱȆȓ ǴȄǶ: Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǶǼȆʹȄ 

șǑ ȅǹӮʅȓȄǽ ǶǼȆʹȄ (Visual Inspection):  

Á Ǡȋȓȋ̷Ǽ ȀʪǢǱȄ ʙǲȋǺ ȭǧȄȋǣ ȭǳȋǣ ǻȄǧȄǘ ǢǼȄ ȁȓǑ Ǡȋȓȋ̷Ǽ Ԝȋ͌ ȭǢȄȋǵȄ Ǹȑ ǷсǢ, ǷȄǬǽ ǸȄ Δʨ ǗȋǨ 

ȅǢǵȄ ǱȄ ȭǳǣȋǱ ȁȋǸǑ 

Á Ǡȋȓȋ̷Ǽ ǸǮɝȄǼ ǞǸǔ ȀȆǺȄǵȄȓ ȭǢȄȋǵȄ ȀǺϬȄ ǗȋǨ ȅǢǵȄ ǱȄ ǶǼȆ́Ȅ ǢǼȄ ǚȅǧǱǑ 

ȚǑ ǮȄǘ ȭǶȅǵʏȄ̀ ȭǬ͗ (Dye Penetrant Test ): 

Á Ǟǘ ǶǼȆ́Ȅ Ǡȋȓȋ̷Ǽ Ԝȋ͌ ȭǢȄȋǵȄ ǺȄǘȋʆȄ͔ȅǶǢ ǷȄǬǽ ǸȄ Δʨ ӝǓȋǩ ȭǸǼ ǢǼȄǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

Á ǞȋǱ ǞǢʨ ȅǸȋǾǿ ǱǼǽ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄ ǷȄǬȋǽ ʙǸȄȅȁǱ ȁȋȓ ΔʨǼ ͛ȄǵȋǢ ͊͟ ǢȋǼ ȭǱȄȋǽǑ 

țǑ Ǟ-̋ȋǼ ǞǸǔ Ǘ̴ȄȀȅǵǢ ǶǼȆʹȄ: 

Á ֕ȁ˭Ǽ Ǡȋȓ̷ ǸȄ ȭǤȄǶǵ Δʨ ȅǧȅͥǱ ǢǼȄǼ ǩϢ Ǟʺ-ȋǼ ǸȄ Ǘ̴ȄȀȅǵǢ ǱǼˈ ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟǘ ǶǼȆʹȄͼȅǽ 

ǤǹȆǼ ΔʨͼȅǽȋǢ ȅǧȅͥǱ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 

 

ԇǱȆȓ ǴȄǶ: Δʨ ȅǧȅͥǱǢǼǰ ǞǸǔ ȅǸȋ͆ǿǰ 

șǑ Δʨ ǴǼǵ ȅǧȅͥǱ ǢǼȄ: 

Á Ǡȋȓȋ̷ ȅǸȅǹ̏ ǴǼȋǵǼ Δʨ ǲȄǢȋǱ ǶȄȋǼ, ȭǻǺǵ: ǷȄǬǽ, ϛȄȀ ǶȋǢǬ, ǗʖɝǱȄ ǘǱʅȄȅǳǑ ʙȅǱʨ Δʨ ǱȄȋǳǼ ȅǵǩϖ 

ǢȄǼǰ ǞǸǔ ȀǺȄǴȄǵ Ƕ˸ȅǱ ȅǵȋȓ ǗȋȀǑ 

Á ʙȅǾ́ǰȄǲͫȋǳǼ ΔʨǼ ǴǼǵ ǞǸǔ ǱȄȋǳǼ ȀǺȄǴȄǵ Ƕ˸ȅǱ Ȁ̩ ȋǢɝ ͟  ͊ǴȄǼǰȄ ǲȄǢȄ ǚȅǧǱǑ 

ȚǑ Δʨ ȅǸȋ͆ǿǰ: 

Á Ǡȋȓȋ̷Ǽ Δʨ ȅǧȅͥǱ ǢǼȄǼ ǶǼ, ǱȄ ȅǸȋ͆ǿǰ ǢǼȄ ͼξΖԛǰɝǑ ǚǳȄȁǼǰϖοǶ, ǻȅǳ ǷȄǬǽ ȭǳǣȄ ǻȄȓ, ǱȄȁȋǽ ǱȄ 

֓ǪȋǱ ȁȋǸ ȭǢǵ ǱȄ ȮǱȅǼ ȁȋȓȋǨðǞǬȄ ȅǢ ǖǱʅȅǴǢ ǤǼȋǺǼ ǢȄǼȋǰ, ǵȄȅǢ ȭǸȀ ȭǺǬȄȋǽǼ ǚǶȄǳȄȋǵǼ ǢȄǼȋǰ? 

Á ǷȄǬȋǽǼ ǴǼȋǵǼ ǠǶǼ ȅǵǹɝǼ ǢȋǼ, Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǖǲǸȄ ȭǺǬȄȋǽǼ ǚǶȄǳȄǵ ȀǔȋǾȄǴǵ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ 

țǑ ȅʴȅǵǔ ǶǼǸǱͫ ǷǽȄǷǽ ǶǼȆʹȄ: 

Á ǶȅǼ͈ȄǼ ǢǼȄǼ ǶǼ, Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǗǸȄǼ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱǑ Ǟʨ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ ȭǻ ǶȅǼ͈ȄǼ ǢǼȄǼ 

ʙȅʆȓȄȓ Ǡȋȓȋ̷Ǽ ǺȄǵ ʣȄȀ ȁȓȅǵǑ 

 

ǧԅǲɝ ǴȄǶ: Ǡȋȓȅ̷ǔ ȀǔȋǾȄǴǵ ǞǸǔ ԚǵǕǶǼȆʹȄ 

șǑ Δʨ ȀǔȋǾȄǴǵ: 

Á Ǡȋȓȋ̷ Δʨ ȅǧȅͥǱ ȁȋǽ ǱȄ ȀǔȋǾȄǴǵ ǢǼȄ ǚȅǧǱǑ Ǟʨ ȁȋǱ ǶȄȋǼ ԚǵǼȄȓ Ǡȋȓȅ̷ǔ, ʈȄǘȅ̃ǔ, ǖǲǸȄ ȅǷǽȄǼ 

ȭǺǬȄǽ ϤǸȁȄȋǼǼ ǺȄϡȋǺǑ 

Á ȀǔȋǾȄǴȋǵǼ ǶǼ, Ǡȋȓȋ̷Ǽ ԚǵǼȄȓ ͼǰǺȄǵ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱǑ 

ȚǑ ԚǵǕǶǼȆʹȄ (Re-Testing ): 

Á Ǡȋȓȅ̷ǔ ȀǔȋǾȄǴǵ ǢǼȄ ȁȋǽ, ǱȄ ԚǵǼȄȓ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ ǻȄȋǱ ȅǵȅ́Ǳ ȁǠȓȄ ǻȄȓ ȭǻ Δʨ ǗǼ ǼȋȓȋǨ ǵȄǑ 

Á ԚǵǕǶǼȆʹȄǼ ǷǽȄǷȋǽ ȀǷǽ ȁȋǽ, Ǡȋȓȅ̷ǔʨ ȅǵȅ́ǱǹȄȋǸ ʈȁǰȋǻȄϛ Ǹȋǽ ȅǸȋǸȅǧǱ ȁȋǸǑ 

 

(ǥ) Ǡȋȓȅ̷ǔ Δʨͼȅǽ ȀǔȋǾȄǴǵǢǼǵ 

Ǡȋȓȅ̷ǔȋȓǼ ȭ́ȋʔ Δʨ ǥǬȋǽ, ȭȀͼȅǽ ȀǔȋǾȄǴǵ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ Ǡȋȓȅ̷ǔ Δʨ ȀǔȋǾȄǴǵ ǢǼȄǼ ǺȄϡȋǺ, ǗǺǼȄ 

ǢȄȋǩǼ ǺȄǵ ȅǵȅ́Ǳ ǢǼȋǱ ǶȄȅǼ ǞǸǔ ȅǵǺɝȄǰ ǸȄ ǚִǶȄǳǵ ʙȅʆȓȄȓ ȭǢȄȋǵȄ ӱǓȅǢ ǞǼȄȋǱ ǶȄȅǼǑ   
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ʙǲǺ ǴȄǶ: Δʨ ȅǧȅͥǱǢǼǰ 

șǑ Ǡȋȓȅ̷ǔ ΔʨǼ ǴǼǵ ȅǧȅͥǱ ǢǼȄ: 

Á Ǡȋȓȅ̷ǔ ΔʨǼ ǴǼǵ ʙǲȋǺǘ ȀʪǢǹȄȋǸ ȅǧȅͥǱ ǢǼȄ ǚȅǧǱǑ Ǟǘ ΔʨͼȅǽǼ Ǻȋϡ ǲȄǢȋǱ ǶȄȋǼ: ǷȄǬǽ, ϛȄȀ 

ǶȋǢǬ, ǖǸȄȅ˘Ǳ ǺȅǽǵǱȄ ǘǱʅȄȅǳǑ 

Á ʙȅǱʨ Δʨ ǱȄȋǳǼ ȅǵȅǳɝ͊ ǢȄǼǰ ǞǸǔ ʙǹȄǸ ֩ȅ͊ ǢȋǼǑ ȭǻǺǵ, ϛȄȀ ǶȋǢȋǬǼ ǩϢ ǱȄǶǺȄʔȄǼ ǖϖȄǹȄȅǸǢǱȄ 

ǳȄȓȆ ȁȋǱ ǶȄȋǼ, ǗǼ ǷȄǬǽ ȁȋǱ ǶȄȋǼ ǖȅǱȅǼʱ ǤǼȋǺǼ ǢȄǼȋǰǑ 

 

ȚǑ ȅǹӮʅȓȄǽ ǶǼȆʹȄǼ ǺȄϡȋǺ Δʨ ȅǧȅͥǱ ǢǼȄ: 

Á ʙǲȋǺ Ǡȋȓȅ̷ǔȋȓǼ Ԝ͌ȋǢ ȭǧȄȋǣ ȭǳȋǣ Δʨ ȅǧȅͥǱ ǢǼȋǱ ȁȋǸǑ Ǟȋʹȋʔ ȭǧȄȋǣǼ ǺȄϡȋǺ ȭȀȄǩȄ Ǡ ȀʪǢ 

Ǡȋȓȅ̷ǔ ǞǸǔ ǩȋȓ̀ ͛Ȅǵͼȅǽ ȭǳǣȄ ǻȄȋǸǑ 

Á ǤǹȆǼ Δʨ ȅǧȅͥǱ ǢǼȄǼ ǩϢ ǖϢȄϢ ȭǬ͗ ȭǻǺǵ ǮȄǘ ȭǶȅǵʏȄ̀, Ǟʺ-ȋǼ ǞǸǔ Ǘ̴ȄȀȅǵǢ ϤǸȁȄǼ ǢǼȄ ȭǻȋǱ 

ǶȄȋǼǑ 

ȅΜǱȆȓ ǴȄǶ: Δʨ ȀǔȋǾȄǴǵ Ƕ˸ȅǱ 

șǑ ǷȄǬǽ ȀǔȋǾȄǴǵ: 

Á ǻȅǳ Ǡȋȓȅ̷ǔȋȓ ǷȄǬǽ ȭǳǣȄ ȭǳȓ, ǱȋǸ ȭȀǘ ǖǔǾʨ ǶȅǼԛǰɝǹȄȋǸ ǶȅǼ͈ȄǼ ǢȋǼ ԚǵǼȄȓ Ǡȋȓȅ̷ǔ ǢǼȋǱ ȁȋǸǑ 

ǻȅǳ ǷȄǬǽ Ǹȑ ȁȓ, ǱȋǸ ʙǲȋǺ ǱȄ ʈȄǘȅ̃ǔ ǸȄ ǢȄʨǔ ǢǼȄǼ ǺȄϡȋǺ ǖǶȀȄǼǰ ǢǼȋǱ ȁȋǸǑ 

Á ǷȄǬȋǽǼ ǴǼǵ ֓ȋǪ ǱȄǼ ǩϢ ǚǶ֜ʱ ȅǷǽȄǼ ȭǺǬȄǽ ϤǸȁȄǼ ǢǼȄ ǩξȅǼǑ 

ȚǑ ϛȄȀ ǶȋǢǬ ǸȄ ǸȄֱ ȅǨʖ ȀǔȋǾȄǴǵ: 

Á ϛȄȀ ǶȋǢǬ ǸȄ ǸȄֱ ȅǨʖ ȭʹȋʔ ʙǲȋǺ Ǟǘ ǖǔǾͼȋǽȄ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ ȀʪǢ ǱȄǶǺȄʔȄȓ ǞǸǔ ϛȄȀ 

ǶȅǼǺȄǰ ȅǵȓ̆ȋǰ ȭǼȋǣ Ǡȋȓȅ̷ǔ ԚǵǼȄȓ ǢǼȋǱ ȁȋǸǑ 

Á Ǡȋȓȅ̷ǔȋȓǼ ͼǰǤǱ ǺȄǵ ȅǵȅ́Ǳ ǢǼȋǱ Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ȭǻǺǵ ȭǹȄȋ̵ǩ, ǖʅȄ̩ǘȓȄǼ ǞǸǔ ϛȄȀ ʙǸȄȁ 

ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȄ ǚȅǧǱǑ 

țǑ ǖǸȄȅ˘Ǳ ǺȅǽǵǱȄ ԌǼ ǢǼȄ: 

Á Ǡȋȓȅ̷ǔȋȓǼ ǶǼ, Ǡȋȓ̷ Ԝȋ͌ ǺȅǽǵǱȄ ǲȄǢȋǽ ǱȄ ȭǺǢȄȅǵǢʅȄǽ ȅʴȅǵǔ ǸȄ ȭǢȅǺǢʅȄǽ ȅʴȅǵǔȋȓǼ ǺȄϡȋǺ 

ȀǼȄȋǱ ȁȋǸǑ 

Á ȅʴȅǵǔ ʙȅʆȓȄȓ Ǡȋȓȋ̷Ǽ ͼǰǺȄȋǵǼ ǠǶǼ ȭǵȅǱǸȄǧǢ ʙǹȄǸ ȭǷǽȄ ȭǲȋǢ ȅǸǼǱ ǲȄǢȋǱ ȁȋǸǑ 
 

ԇǱȆȓ ǴȄǶ: ǺȄǵ ԛǰɝ ǢǼȄǼ ʙȅʆȓȄ 

șǑ Ǡȋȓȅ̷ǔ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ȀǔȋǾȄǴǵ: 

Á ȀǔȋǾȄǴǵ ʙȅʆȓȄȓ, ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ ǞǸǔ ǺȄǵ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ Ȁ̩̏ ǢǼȄ ǚȅǧǱǑ Ǟǘ ʙȅʆȓȄȓ 

ͼǰǤǱ ǺȄǵ, Ǿȅʱ ǞǸǔ ͛ȄȅȓΖ ȅǵȅ́Ǳ ǢǼȄ ʙȋȓȄǩǵǑ 

Á ȅǸȅǹ̏ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǖԑȀǼǰ ǢȋǼ, ȭǻǺǵ- ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ȅǷǽȄǼ 

ȭǺǬȄǽ ȅǵǸɝȄǧǵ, ǱȄǶǺȄʔȄ ȅǵȓ̆ǰ, Ǡȋȓ̷ ǶȅǩǾǵ ʪǢ ǢǼȄ ǘǱʅȄȅǳǑ 

ȚǑ ԚǵǕǶǼȆʹȄ (Re-Testing ): 

Á Ǡȋȓȅ̷ǔȋȓǼ ȀǔȋǾȄǴǵ ǢǼȄǼ ǶǼ, ȀǔȋǾȄȅǴǱ ǖǔǾʨ ԚǵǼȄȓ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ ǞȋǱ Ǡȋȓȋ̷Ǽ ǺȄǵ 

ԚǵǕ֚ϨȄȓǵ ǢǼȄ ȁȋǸ ǞǸǔ ȅǵȅ́Ǳ ǢǼȄ ǻȄȋǸ ȭǻ ΔʨǼ ȀǺȄǴȄǵ ȁȋȓȋǨǑ 

Á ԚǵǕǶǼȆʹȄ ȭǾȋǿ ǻȅǳ Ǡȋȓȅ̷ǔ ǺȄǵȀ̮Ǳ ȁȓ, ǱȋǸ ǢȄǩȋǢ ӡȁȆǱ ȅȁȋȀȋǸ ȅǸȋǸǧǵȄ ǢǼȄ ǻȄȋǸǑ 
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ǧԅǲɝ ǴȄǶ: ȅǵǼȄǶ˭Ȅ ǞǸǔ ֧ǼʹȄ 

 

șǑ ȅǶȅǶǘ ǶȅǼǴȄǵ: 

Á Ǡȋȓȅ̷ǔȋȓǼ ȀǔȋǾȄǴǵ ʙȅʆȓȄǼ ȀǺȓ ȀʪǢ ȅǶȅǶǘ ǶȅǼǴȄǵ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ȭˁȄǹȀ, ȭȀǷʨ ǤǤǽȀ, 

ǺȄ͔ ǞǸǔ ȭȀǷʨ ֓Ǭ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱǑ 

Á Ǡȋȓȅ̷ǔȋȓǼ Δʨ ȀǔȋǾȄǴǵ ǢǼȄǼ ȀǺȓ, ǖȅǱȅǼʱ ǤǼǺ ǸȄ ȅǨǬȋǢ ǶȑȄ ǚǶȄǳȄǵ ȭǲȋǢ ȅǵȋǩȋǢ ǼʹȄ ǢǼȋǱ 

ȁȋǸǑ 

 

ȚǑ ǖȅʿ ȅǵǼȄǶ˭Ȅ: 

Á Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ȭǻ ȭǢȄȋǵȄ ȀǺȓ ǗͼȋǵǼ ȅǸǶǳ ǥǬȋǱ ǶȄȋǼǑ ǱȄǘ ȀǔȋǾȄǴǵǢȄǼȆ ͛Ȅȋǵ Ǘͼǵ ȅǵǸɝȄǶǰ 

ϤǸ͛Ȅ ȅǵȅ́Ǳ ǢǼȄ ǚȅǧǱ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȀǼ˙ȄǺ ϤǸȁȄǼ ǢǼȄ ǩξȅǼǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ț.Ȝ 

 

ȅǾǣǵ Ƿǽ-Ȝ: ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ/ǼʹǰȄȋǸʹǰ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü ǢǺɝ͛ǽ ǶȅǼǳǾɝǵ 

ü ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȄǩ Ȁ̩Ȅǳǵ  

ü ǢǺɝ͛ǽ ȀȄǩȄȋǵȄ ǞǸǔ ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȀǔǼʹǰ  

ü ǻ̆ǶȄȅǱ ǞǸǔ ȭǺȅǾǵ ǶȅǼ͈ȄǼ ǞǸǔ ǼʹǰȄȋǸʹǰ 

ü ǢǺɝ͛ȋǽǼ ǗǸǩɝǵȄ ǞǸǔ ʙȅǱǸ̎ǢǱȄ ֙  ɦǢǼǵ 

 

(Ǣ) ǢǺɝ͛ǽ ǶȅǼǳǾɝǵ 

Ǡȋȓȅ̷ǔ ǞǢʨ ӱǓȅǢԛǰɝ ǢȄǩ, ǻȄ ȅǵǼȄǶ˭Ȅ ֧ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ȅǵȓȅǺǱ ǶȅǼǳǾɝǵ Ǡ ǺȅǵǬȅǼǔȋȓǼ ʙȋȓȄǩǵǑ ǢǺɝ͛ȋǽ ȀʪǢ 

ǶȅǼǳǾɝǵ ǵȄ ǢǼȋǽ ԋǥɝǬǵȄ, ǖȅʿ-ԋǥɝǬǵȄ ǸȄ ǖϢȄϢ ͼξǱǼ ȅǸǶǳ ǥǬȋǱ ǶȄȋǼǑ  

ǢǺɝ͛ȋǽǼ ȀȄǴȄǼǰ ǖǸ͛Ȅ ǶǼȆʹȄ 

Ǡȋȓȅ̷ǔ ςξǼ ǗȋǤ, ǗǶǵȄǼ ǚȅǧǱ ʙǲȋǺ ǢǺɝ͛ǽʨǼ ǶȅǼȋǸǾ ȀʪǢǹȄȋǸ ǶȅǼǳǾɝǵ ǢǼȄǑ ǢǺɝ͛ǽʨ ǻȅǳ ǶȅǼ͈ȄǼ ǞǸǔ 

֧֣ ǽ̌ ǵȄ ǲȄȋǢ, ǱȋǸ ǗǶǵȄǼ ǢȄȋǩǼ ֧Ǽ́Ȅ ǞǸǔ ͼǰǺȄǵ ȅǸǶȋǳǼ ֙ȋǣ ǶȑȋǱ ǶȄȋǼǑ ȅǢӫ ͼξΖԛǰɝ ȅǸǿȓ ǻȄ ǗǶǵȄȋǢ 

ȭǳǣȋǱ ȁȋǸ: 

șǑ ǶȅǼ͔ȄǼ ǶȅǼˏ̏ǱȄ: 

Á ǢǺɝ͛ǽʨ ǶȅǼ͈ȄǼ ǞǸǔ ǶȅǼˏ  ̏ǼȄǣȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ǻȅǳ ǩȄȓǤȄȓ ȭǢȄȋǵȄ ԎȋǽȄ, ȭǱǽ, ǸȄ ǖϢȄϢ ǖǩȄǵȄ ǶǳȄǲɝ 

ǲȄȋǢ, ǱȄȁȋǽ Ǟͼȅǽ ǗͼȋǵǼ ӱǓȅǢ ȮǱȅǼ ǢǼȋǱ ǶȄȋǼǑ 

Á ȀǸ Ǡȋȓȅ̷ǔ ȀǼ˙ȄǺ ȀʪǢǹȄȋǸ ȀǔǼȅʹǱ Ǡ ֧ǼȅʹǱ ȁȋǱ ȁȋǸ ǞǸǔ Ǡȋȓȅ̷ǔ ǚǶǢǼǰͼȋǽȄǼ ǶȄǾȄǶȄȅǾ 

ȭǻȋǢȄȋǵȄ ȭǺǬȄǽ ǸȄ ҡǘǮ ȭǲȋǢ ԌȋǼ ǼȄǣȄ ǚȅǧǱǑ 

ȚǑ ȅǶȅǶǘ ǶȅǼǴȄǵ ȅǵȅ́Ǳ ǢǼȄ: 

Á Ǡȋȓȅ̷ǔ ǢȄǩ ςξǼ ǗȋǤ, ʙȅǱʨ ʠȅǺȋǢǼ ȀʪǢ ȅǶȅǶǘ ǶȅǼǴȄǵ ǢǼȄ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ ȭǻǺǵ ȭˁȄǹȀ, ȭȀǷʨ 

ǤǤǽȀ, ǺȄ͔, ǞǸǔ ȭȀǷʨ ֓Ǭ ǘǱʅȄȅǳǑ 

Á ǢǺɝ͛ǽ ǶȅǼǳǾɝǵǢȄȋǽ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ ȭǻ ʙȋǱʅǢ ǢǺͫ ȅǶȅǶǘ ǶȅǼǴȄǵ ǢǼȋǨǑ 

 

Ȁ̭ȄϤ ȅǸǶȅ ˭ȅǧȅͥǱǢǼǰ   

ȀʪǢǹȄȋǸ ǢǺɝ͛ȋǽ ȅǸǶȅ ˭ȅǧȅͥǱ ǢǼȋǱ ȁȋǸǑ Ǟʨ ֧ȅǵȅǳɝ͊ ǞǸǔ ȀǱǢɝǹȄȋǸ ǢǼȋǱ ȁȋǸ ǻȄȋǱ ȭǢȄȋǵȄ ȅǸǶȅ ˭ȭǲȋǢ ȅǵǼȄǶ˭Ȅ 

ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ  

șǑ ǖȅʿ ӱǓȅǢ: 

Á Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǗͼȋǵǼ ӱǓȅǢ ȀǸ ȀǺȓ ǲȄȋǢǑ ȅǸȋǾǿ ǢȋǼ Ǡȋȓȅ̷ǔ ȀǼ̇ȄǺ ǞǸǔ ̛ʅȄȋǺǸǽ ǚǶǢǼȋǰǼ 

ǢȄǨȄǢȄȅǨ ǢȄǩ ǢǼȋǽ ǗͼȋǵǼ ȅǸǶǳ ǸȄȑȋǱ ǶȄȋǼǑ 

Á ǢǺɝ͛ȋǽ ǲȄǢȄ ȭǻȋǢȄȋǵȄ ΎȄǽȄǵȆ ǶǳȄǲɝ, ȭǱǽ, ǢȄǤǩ, ǸȄ ǖϢȄϢ ǖȅʿ-ǚ˶ȆǶǢ ǚǶȄǳȄǵ ȀȅǼȋȓ ȭǷǽȋǱ ȁȋǸǑ 
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ȚǑ ǖȅ̋ȋǩǵ ǞǸǔ ϛȄȋȀǼ ӱǓȅǢ: 

Á Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȭǻ ϛȄȀ ϤǸȁȄǼ ǢǼȄ ȁȓ ǱȄ ǻȅǳ ȀʪǢǹȄȋǸ ȀǔǼʹǰ ǵȄ ǢǼȄ ȁȓ, ǱȄȁȋǽ ϛȄȀ ȅǽȋǢǩ ǸȄ 

ȅǸǿȄʱ ϛȄȋȀǼ ϤȄǶȄǼ ǥǬȋǱ ǶȄȋǼǑ 

Á ϛȄȋȀǼ ȀʪǢ ȀǔǼ́ǰ ǞǸǔ ǞǼ ȅǽȋǢǩ ǶǼȆ́Ȅ ǢǼȄ ͼξΖԛǰɝǑ ǢǺɝ͛ȋǽǼ Ǻȋϡ ϛȄȋȀǼ Өȅ̀ ǸȄ ȅǼǩȄȅǹɝȓȄǼ 

ȀʪǢ ǖǸ͛Ȅȋǵ ǲȄǢȋǱ ȁȋǸǑ 

țǑ ȅǸԋʅȋǱǼ ӱǓȅǢ: 

Á Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȅǸԋʅִ ϤǸ͛ȄǼ ȀȄȋǲ Ȁ̩ ȅǢɝǱ ȅǸǶǳ ǲȄǢȋǱ ǶȄȋǼǑ ԚǼȋǵȄ ǸȄ ́ȅǱʈ͚ ǢʅȄǸǽ, ǾǬɝ ȀȄȅǢɝǬ 

ǖǲǸȄ ǖʙȅǱȅ͌Ǳ ȀǔȋǻȄȋǤǼ ǢȄǼȋǰ ǾǢ ǽȄǤȋǱ ǶȄȋǼǑ 

Á ȅǸԋʅִ ȀǔȋǻȄǤͼȅǽ ȀʪǢǹȄȋǸ ǶǼȆʹȄ ǢǼȄ ǞǸǔ ȮǸԋʅȅǱǢ ǽȄǘȋǵǼ ǗˏȄǳǵ ǸȄ ȭʙȄȋǬǢǾǵ ȅǵȅ́Ǳ ǢǼȄ ǚȅǧǱǑ 

ȜǑ ȭǺǢȄȅǵǢʅȄǽ ӱǓȅǢ: 

Á Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǧǽȄǧǽ, ȅǸȋǾǿ ǢȋǼ ȭǼȄǬȄȅǼ ȭǺȅǾǵ ǸȄ Ǡȋȓȅ̷ǔ ȭǬȅǸǽ ϤǸȁȄǼ ǢǼȄǼ ȀǺȓ, ȭǺȅǾȋǵǼ 

ȭǺǢȄȅǵǢʅȄǽ Δʨ ȁȋǱ ǶȄȋǼ, ǻȄ ǢǺͫȋǢ ǗǥȄǱ ǢǼȋǱ ǶȄȋǼǑ 

Á ȭǺȅǾȋǵǼ ǻ̆ȄǔǾ ǞǸǔ ӶǽȀ ȅǵȓȅǺǱ ǶǼȆʹȄ ǢȋǼ ȭǳǣȋǱ ȁȋǸ ǻȄȋǱ ȭȀͼȋǽȄ ȅǵǼȄǶǳǹȄȋǸ ǢȄǩ ǢǼȋǨǑ 

ȝǑ ǾȄǼȆȅǼǢ ǞǸǔ σȄȀǩȅǵǱ ȅǸǶȅ˭: 

Á Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǺȓ ȀʪǢ ǖǸ͛Ȅȋǵ ǵȄ ǲȄǢȄ ǸȄ ǳȆǥɝ ȀǺȓ ǞǢǹȄȋǸ ǢȄǩ ǢǼȄ ǾȄǼȆȅǼǢ ȀǺϬȄ ֩ȅ͊ ǢǼȋǱ 

ǶȄȋǼ, ȭǻǺǵ ȭǶȅǾǼ ϤǲȄ ǸȄ ȭ͖ǵǑ 

Á Ǡȋȓȅ̷ǔ ȭǴсȓȄ ǞǸǔ ϛȄȀ σȄȀʙσȄȋȀǼ ȀǺϬȄ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼ, ȅǸȋǾǿ ǢȋǼ ǻȅǳ ǻǲȄǻǲ ȭǹȅ̀ȋǽǾǵ ϤǸ͛Ȅ 

ǵȄ ǲȄȋǢǑ 

Á ǢǺɝ͛ȋǽ ǶǻɝȄ̔ ǸȄֱ ǧǽȄǧǽ ǞǸǔ σȄȋȀǼ ֧Ǽ́Ȅ ȅǵȅ́Ǳ ǢǼȄ ǚȅǧǱǑ 

 

ȅǸǶȅ ˭ǞȑȄȋǵȄǼ Ƕ˸ȅǱ    

ȅǸǶȅ ˭ȅǧȅͥǱ ǢǼȄǼ ǶǼ, ȭȀͼȅǽȋǢ ʙȅǱȋǼȄǴ ǢǼȄǼ ǩϢ ȅǢӫ ʙȅʆȓȄ ǖԑȀǼǰ ǢǼȄ ǚȅǧǱǑ 

șǑ ǖȅʿ ʙȅǱȋǼȄǴ ϤǸ͛Ȅ: 

Á Ǡȋȓȅ̷ǔ ǢǺɝ͛ȋǽ ǖȅʿ ʙȅǱȋǼȄǴ ȀǼ̇ȄǺ ȭǻǺǵ ǷȄȓȄǼ Ǟ̋ʨǔͼǘǾȄǼ, ǷȄȓȄǼ ̡Ȅȋ̂Ǭ ǞǸǔ ǖȅʿ ȅǵǸɝȄǶǢ ǻ̆Ȅȅǳ 

ǼȄǣȋǱ ȁȋǸǑ 

Á Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ ǞǸǔ ǶȋǼ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ͛Ȅǵ ǶǼȆʹȄ ǢȋǼ ȭǳǣȋǱ ȁȋǸ ǻȄȋǱ ȭǢȄȋǵȄ ǗͼȋǵǼ Ȁ̭ȄǸǵȄ ǵȄ 

ǲȄȋǢǑ 

ȚǑ ϛȄȀ ǞǸǔ ǖȅʺȋǩǵ ֧ǼʹȄ: 

Á ϛȄȋȀǼ ȅǽȋǢǩ ǸȄ ǖϖȄǹȄȅǸǢ Ǥ̎ ǲȄǢȋǽ ǱȄִ́ ȅǰǢǹȄȋǸ ǢǺɝ͛ǽ ǨȄȑȋǱ ȁȋǸ ǞǸǔ ϛȄȀ ȀȄ̘Ȅǘ Ǹ̎ ǢǼȋǱ 

ȁȋǸǑ 

Á ϛȄȀ ȅȀȅǽ̃ȄǼ ȀʪǢǹȄȋǸ ȀǔǼʹǰ ǞǸǔ ϤǸȁȄȋǼǼ ǗȋǤ ȭȀͼȅǽ ǶǼȆʹȄ ǢǼȄ ǚȅǧǱǑ 

țǑ ȅǸԋʅִ ֧ǼʹȄ: 

Á ȅǸԋʅִ ȀǔȋǻȄǤͼȅǽ ȅǵȓȅǺǱǹȄȋǸ ǶǼȆ́Ȅ ǢǼȄ ǞǸǔ ȭǢȄȋǵȄ ǱȄǼ ǸȄ ̘ȄǤ ́ȅǱʈ͚ ȁȋǽ ǱȄ ǶȅǼǸǱɝǵ ǢǼȄ ǚȅǧǱǑ 

Á Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ ǻ̆ȄǔǾͼȋǽȄǼ ȮǸԋʅȅǱǢ ǶȅǼǳǾɝǵ ȅǵȓȅǺǱ ǢǼȋǱ ȁȋǸ ǞǸǔ ǻȅǳ ȭǢȄȋǵȄ ȀǺϬȄ ȭǳǣȄ ȭǳȓ 

ǱȋǸ ǱȄ ȀǔȋǾȄǴǵ ǢǼȋǱ ȁȋǸǑ 
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ȜǑ ǾǼȆȋǼǼ ֧ǼʹȄ ǞǸǔ ȅǶȅǶǘ ϤǸȁȄǼ: 

Á Ǡȋȓȅ̷ǔ ǢǺɝ͛ȋǽ ʙȅǱʨ ʠȅǺǢȋǢ ȅǶȅǶǘ ǶȅǼǴȄǵ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ ǞǨȄȑȄ, ʙȅǱʨ ϤȅɦȋǢ ȅǵǼȄǶǳ 

ǖǸ͛Ȅȋǵ ǢȄǩ ǢǼȄǼ ǩϢ ȅǵȋǳɝǾǵȄ ȭǳǠȓȄ ǚȅǧǱǑ 

Á ͛ȄȓȆ Ǹϊ ǸȄ ǚǶǢǼǰ ΜȄǼȄ ǾǼȆȋǼǼ ȭǢȄȋǵȄ ǗǥȄǱ ʙȅǱȋǼȄȋǴǼ ǩϢ ǢǺɝ͛ȋǽǼ ǚǶ֜  ɦȅǮǩȄǘǵ ǢǼȄ ǚȅǧǱǑ 

ǢǺɝ͛ȋǽǼ ǶȅǼǳǾɝǵ ȭǧǢȅǽ͗ 

ǗǶǵȄǼ ǢǺɝ͛ȋǽ ǞǢʨ ȅǵǼȄǶ˭Ȅ ȭǧǢȅǽ͗ ȮǱȅǼ Ǣξǵ, ǻȄ ʙȅǱȅǳȋǵǼ ǶȅǼǳǾɝǵ ǞǸǔ ȅǸǶǳ ȀǵȄɦǢǼȋǰǼ ǩϢ ϤǸȁȄǼ ǢǼȄ 

ȁȋǸǑ Ǟǘ ȭǧǢȅǽȋ͗Ǽ Ǻȋϡ ǖ̇ ɝɦ֖ ǲȄǢȋǱ ȁȋǸ: 

șǑ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǖǸ͛Ȅǵ ǞǸǔ ֧ǼʹȄ 

ȚǑ ϛȄȋȀǼ ȀǔǼʹǰ ǞǸǔ ֧ǼʹȄ 

țǑ ǖȅʿ ʙȅǱȋǼȄǴ ǞǸǔ ֧ǼʹȄ ȀǼ˙ȄǺ 

ȜǑ ȅǸԋʅȋǱǼ ȀǔȋǻȄǤ ǞǸǔ ֧ǼʹȄ 

ȝǑ ǢǺɝ͛ȋǽǼ ǶȅǼȋǸǾ ǞǸǔ ȅǵǼȄǶ˭Ȅ ǶȅǼȅ͛ȅǱ 

ȞǑ ȅǶȅǶǘ ǞǸǔ ǖϢȄϢ ֧ǼʹȄ ȀǼ˙ȄȋǺǼ ȀʪǢ ϤǸȁȄǼ 

ȟǑ ʙȅǱʨ ʠȅǺȋǢǼ ȅǵǼȄǶ˭Ȅ ʙȅǾ́ǰ ǞǸǔ ȀǱǢɝǱȄ 

 

(ǣ) ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȄǩ Ȁ̩Ȅǳǵ  

ȭǢȄȋǵȄ ǢǺɝȋ́ʔ, ʙȅǾ́ǰ ȭǢ̊, ǢȄǼǣȄǵȄ, ǖȅǷȀ ǸȄ ϨȄǸȋǼǬȅǼȋǱ ȀʪǢ ǶȅǼˏ Ǳ̏Ȅ ǸǩȄȓ ǼȄǣȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ǶȅǼˏ  ̏

ǶȅǼȋǸǾ ǢǺͫȋǳǼ ϖȄ͛ʅ ֧ǼʹȄ ȅǵȅ́Ǳ ǢȋǼ, ԋǥɝǬǵȄǼ ӱǓȅǢ ǢǺȄȓ ǞǸǔ ǢȄȋǩǼ ͼǰǤǱ ǺȄǵ ǚ̏Ǳ ǢȋǼǑ ǞǩϢ ʙȅǱʨ 

ʙȅǱ͌Ȅȋǵ ȅǵȅǳɝ͊ ǶȅǼˏ̏ǱȄ ȭʙȄȋǬȄǢǽ (Cleanliness Protocols ) ǸȄ ȅǵȓǺȄǸȅǽ ǲȄȋǢ, ǻȄ ǖԑȀǼǰ ǢȋǼ ǶȅǼ͈ȄǼ-

ǶȅǼˏ̏ǱȄǼ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȋǱ ȁȓǑ 

 

ǶȅǼˏ̏ǱȄ ȭʙȄȋǬȄǢǽ 

ǶȅǼˏ Ǳ̏Ȅ ȭʙȄȋǬȄǢǽ ȁȋǽȄ ǞǺǵ ȅǢӫ ȅǵǴɝȄȅǼǱ ȅǵȓǺ, ȅǵȋǳɝǾǵȄ Ǡ ǺȄǵǳ˦ ǻȄ ǖԑȀǼǰ ǢȋǼ ǞǢʨ ȅǵȅǳɝ͊ ͛ȄȋǵǼ ǶȅǼ͈ȄǼ-

ǶȅǼˏ Ǳ̏Ȅ ȅǵȅ́Ǳ ǢǼȄ ȁȓǑ ǞȋǱ ǖ̇ ɝɦ֖ ǲȄȋǢð 

¶ ǶȅǼ͈ȄǼ ǢǼȄǼ ȅǵȅǳɝ͊ Ƕ˸ȅǱ 

¶ ϤǸϘǱ ǶȅǼ͈ȄǼǢ ȀȄǺʈȆ Ǡ ǻ̆ǶȄȅǱ 

¶ ǢȄȋǩǼ ȀǺȓ֨ȅǧ 

¶ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ 

¶ Ǹǩɝʅ ϤǸ͛ȄǶǵȄ 

Ǟǘ ȅǵȓǺͼȋǽȄ ǖԑȀǼǰ ǢǼȋǽ ǶȅǼ͈ȄǼ-ǶȅǼˏ Ǳ̏ȄǼ ǢȄǩ ǺȄǵȀ̮Ǳ Ǡ ǢȄǻɝǢǼ ȁȓǑ 

 

ǶȅǼˏ̏ǱȄǼ ͼξΖǕ 

ǶȅǼˏ Ǳ̏Ȅ ȭʙȄȋǬȄǢǽ ǖԑȀǼǰ ǢȋǼ ǢȄǩ ǢǼȄǼ ȅǢӫ ͼξΖԛǰɝ ǢȄǼǰ ȁȋǽȄð 

șǑ ϖȄ͛ʅ ֧ǼʹȄ: ǩȆǸȄԂ, ԎȋǽȄ Ǡ Ԍǿǰ ǢǺȄȓ ǞǸǔ ȭǼȄȋǤǼ ӱǓȅǢ ǢǺȄȓǑ 

ȚǑ ȅǵǼȄǶ˭Ȅ ȅǵȅ́ǱǢǼǰ: ȭǺȋǪ ǸȄ ǢȄȋǩǼ ǩȄȓǤȄ ǶȅǼ͈ȄǼ ǲȄǢȋǽ ԋǥɝǬǵȄ ǢǺ ǥȋǬǑ 

țǑ ǢǺɝȋ́ȋʔǼ ֣ˇǽȄ ǸǩȄȓ ǼȄǣȄ: ǶȅǼ͈ȄǼ ǶȅǼȋǸǾ ǢȄȋǩǼ ǳʹǱȄ ǸȄȑȄȓǑ 

ȜǑ ȭǶǾȄǤǱ ǺȄǵ ǸǩȄȓ ǼȄǣȄ: ʙȅǱ͌ȄȋǵǼ ǹȄǸ֚ȅǱɝ ǚ̏Ǳ ȁȓǑ 

ȝǑ ȀǼ˙ȄȋǺǼ Ǘ  ֱ֕ȅ˸: ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ ǢǼȋǽ ǻ̆ǶȄȅǱ ǳȆǥɝȅǳǵ ǹȄȋǽȄ ǲȄȋǢǑ 
 



134 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǶȅǼˏ̏ǱȄǼ ǢȄȋǩǼ ǴǼǰǕ 

ǶȅǼˏ̏ǱȄǼ ǢȄǩ ȀȄǴȄǼǰǱ ȅǸȅǹ̏ ǴȄȋǶ Ȁ̩̏ ǢǼȄ ȁȓ, ȭǻǺǵð 

ȀȄǴȄǼǰ ǶȅǼ͈ȄǼ 

¶ ǪȄ֫ ȭǳǠȓȄ ǸȄ ǹʅȄʹȓȄǺ ǢǼȄ 

¶ ȭǺȋǪ ȭǺȄǨȄ 

¶ ԎȋǽȄ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ȭǬȅǸǽ, ȭǧȓȄǼ Ǡ ǻ̆ǶȄȅǱ ǶȅǼ͈ȄǼ ǢǼȄ 

ǤǹȆǼ ǶȅǼ͈ȄǼ (Deep Cleaning) 

¶ ǩȋǺ ǲȄǢȄ ǺȓǽȄ Ǡ ȭǱǽ ǖǶȀȄǼǰ 

¶ Ǣʪǵ ǳȄǤ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ǩȆǸȄԂǵȄǾǢ ϤǸȁȄǼ ǢȋǼ ǩȆǸȄԂ֙ʱ ǢǼȄ 

ȅǵȅǳɝ͊ ǞǽȄǢȄ ǶȅǼ͈ȄǼ 

¶ ǢǺɝȋ́ʔ ǸȄ ǠȓȄǢɝȋ͗Ǿǵ 

¶ ǬȓȋǽǬ Ǡ ǠȓȄǾξǺ 

¶ ȭ͗ȄǼξǺ 

¶ ǻ̆ǶȄȅǱ ǸȄ ȭǺȅǾȋǵǼ ǖǔǾ 

 

ǶȅǼˏ̏ǱȄǼ ǢȄǩ ǢǼȄǼ ǴȄǶǕ 

ǶȅǼˏ̏ǱȄ ȭʙȄȋǬȄǢǽ ǖԑǻȄȓȆ ǶȅǼ͈ȄǼ ǢǼȄǼ ȀǺȓ ȀȄǴȄǼǰǱ ȅǵ̦ȅǽȅǣǱ ǴȄǶͼȋǽȄ ǖԑȀǼǰ ǢǼȄ ȁȓð 

șǑ ǢȄȋǩǼ ǞǽȄǢȄ ȅǧȅͥǱ ǢǼȄǑ 

ȚǑ ʙȋȓȄǩǵȆȓ ǶȅǼ͈ȄǼǢ ȀȄǺʈȆ Ǡ ǻ̆ǶȄȅǱ Ȁǔʈȁ ǢǼȄǑ 

țǑ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) ϤǸȁȄǼ ǢǼȄǑ 

ȜǑ ԎȋǽȄ ǸȄ Ǹȑ ǺȓǽȄ ȀǼȄȋǵȄǑ 

ȝǑ ǶȅǼ͈ȄǼǢ ʖϤ ϤǸȁȄǼ ǢȋǼ ǺȓǽȄ ǶȅǼ͈ȄǼ ǢǼȄǑ 

ȞǑ ʙȋȓȄǩȋǵ ǩȆǸȄԂǵȄǾǢ ʙȋȓȄǤ ǢǼȄǑ 

ȟǑ ǺȓǽȄ Ǡ Ǹǩɝʅ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ȭǷǽȄǑ 

ȠǑ ϤǸϘǱ ȀǼ˙ȄǺ ǶȅǼ͈ȄǼ ǢȋǼ ȀǔǼʹǰ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ȀǼ˙ȄǺ Ǡ ǚǶǢǼǰ 

ǶȅǼˏ̏ǱȄǼ ǢȄȋǩ ȀȄǴȄǼǰǱ ȅǵ̦ȅǽȅǣǱ ȀǼ˙ȄǺ ϤǸȁȄǼ ǢǼȄ ȁȓð 

¶ ǪȄ֫ 

¶ ǺǶ (Mop)  

¶ ʛȄǾ 

¶ ǢȄǶȑ ǸȄ ǺȄǘȋʆȄǷȄǘǸȄǼ ǢȄǶȑ 

¶ ǸȄǽȅǱ 

¶ ȅǮǬȄǼȋǩ̀ ǸȄ ȅʴȅǵǔ ȭǢȅǺǢʅȄǽ 

¶ ǩȆǸȄԂǵȄǾǢ ʖǸǰ 
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ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE): 

ǶȅǼ͈ȄǼ-ǶȅǼˏ̏ǱȄǼ ǢȄȋǩǼ ȀǺȓ ȅǵǼȄǶ˭ȄǼ ǩϢ ȅǵ̦ȅǽȅǣǱ PPE ϤǸȁȄǼ ǢǼȄ ʙȋȓȄǩǵð 

¶ ȭˁȄǹȀ 

¶ ǺȄ͔ 

¶ ǞȋʙȄǵ 

¶ ȭȀǷʨ ֓Ǭ 

¶ ȭǧȄȋǣǼ ֧ǼʹȄ ǧǾǺȄ (ʙȋȓȄǩȋǵ) 
 

Ǹǩɝʅ ϤǸ͛ȄǶǵȄǕ 

ǶȅǼˏ Ǳ̏ȄǼ ȀǺȓ ǚִǶ̏ Ǹǩɝʅ ȀʪǢǹȄȋǸ ϤǸ͛ȄǶǵȄ ǢǼȄ ͼξΖԛǰɝǑ ǞǩϢð 

¶ ǺȓǽȄ ȅǵǴɝȄȅǼǱ ǮȄ͗ȅǸȋǵ ȭǷǽȋǱ ȁȋǸǑ 

¶ ԚǵϤɝǸȁȄǼȋǻȄϛ Ǡ ǖ-ԚǵϤɝǸȁȄǼȋǻȄϛ Ǹǩɝʅ ǗǽȄǳȄ ǢǼȋǱ ȁȋǸǑ 

¶ ȅǸǶ˓ ǵǢ Ǹǩɝʅ ǗǽȄǳȄ ǶȄȋʔ ǼȄǣȋǱ ȁȋǸǑ 

 
 

(Ǥ) ǢǺɝ͛ǽ ȀȄǩȄȋǵȄ ǞǸǔ ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȀǔǼʹǰ  

ǢȄȋǩǼ ǞǽȄǢȄ ȀʪǢǹȄȋǸ ȀǔǤʪǱ ǢǼȄ ǞǸǔ ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ȀʪǢǹȄȋǸ ȀǔǼ́ǰ ǢǼȄ ǞǢʨ ͼξΖԛǰɝ ǢǺɝǳ́ǱȄǑ Ǟʨ 

ǢǺɝȋ́ʔȋǢ ȅǵǼȄǶǳ, ǶȅǼ͈ȄǼ ǞǸǔ ǢȄǻɝǢǼ ǢȋǼ ȭǱȄȋǽǑ ǞǢʨ ǶȅǼˏ ,̏ ͼǨȄȋǵȄ ǞǸǔ ȀʪǢǹȄȋǸ ȀǔǤʪǱ ǢǺɝǶȅǼȋǸǾ 

ǢǺͫȋǳǼ ǢȄȋǩǼ ǤȅǱ Ǡ ǳ́ǱȄ ֕ȅ˸ ǢȋǼ, ԋǥɝǬǵȄǼ ӱǓȅǢ ǢǺȄȓ ǞǸǔ ǻ̆ǶȄȅǱǼ ͛ȄȅȓΖ ǸȄȑȄȓǑ ȅǵǴɝȄȅǼǱ ȅǵȓǺ ǖԑȀǼǰ ǢȋǼ 

ǢȄȋǩǼ ǞǽȄǢȄ ͼȅǨȋȓ ǼȄǣȄ ǞǸǔ ϤǸϘǱ ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ǻǲȄǻǲǹȄȋǸ ȀǔǼ́ǰ ǢǼȄ, ǻȄȋǱ ǢǺɝȋ́ȋʔ ǳ́ǱȄ Ǡ ȅǵǼȄǶ˭ Ȅ 

ȅǵȅ́Ǳ ǢǼȄ ǻȄȓǑ 

ǢȄȋǩǼ ǞǽȄǢȄ ȀǔǤʪǱ ǢǼȄǼ ǴȄǼǰȄ 

ǢȄȋǩǼ ǞǽȄǢȄ ȀǔǤʪǱ ǢǼȄ ǸǽȋǱ ȭǸȄǪȄȓ ǢǺɝ͛ǽȋǢ ǞǺǵǹȄȋǸ ȀȄǩȄȋǵȄ Ǡ ͼȅǨȋȓ ǼȄǣȄ ǻȄȋǱ ǢȄǩ Ȁȁȋǩ, ΚǱ ǞǸǔ 

ȅǵǼȄǶǳǹȄȋǸ Ȁ̩  ̏ǢǼȄ ǻȄȓǑ ǞȋǱ ʙȋȓȄǩǵȆȓ ӶǽȀ, ǚǶǢǼǰ Ǡ ǻ̆ǶȄȅǱ ȅǵȅǳɝ͊ ͛Ȅȋǵ ǼȄǣȄ ȁȓ ǞǸǔ ǖʙȋȓȄǩǵȆȓ ȅǩȅǵȀ 

ȀȅǼȋȓ ȭǷǽȄ ȁȓǑ 

ǞǢʨ ֧ȀǔǤʪǱ ǢǺɝȋ́ȋʔ ǢǺͫǼȄ Ȁȁȋǩǘ ʙȋȓȄǩǵȆȓ ȀǼ̇ȄǺ ӝǓȋǩ ǶȄȓ ǞǸǔ ǢȄȋǩǼ ȀǺȓ ǖǶǧȓ ǢǺ ȁȓǑ 

 

ǢȄȋǩǼ ǞǽȄǢȄ ȀǔǤʪǱ ǼȄǣȄǼ ͼξΖ 

ǢȄȋǩǼ ǞǽȄǢȄ ȀʪǢǹȄȋǸ ȀǔǤʪǱ ǼȄǣȄǼ ȭǸǾ ȅǢӫ ͼξΖԛǰɝ ֧ȅǸǴȄ ǼȋȓȋǨð 

șǑ ǢȄȋǩǼ ǳʹǱȄ ֕ȅ˸: ʙȋȓȄǩǵȆȓ ȀǼ˙ȄǺ ΚǱ ǶȄǠȓȄ ǻȄȓǑ 

ȚǑ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄ: Ǩȅȑȋȓ ǲȄǢȄ ȀǼ̇ȄǺ ԋǥɝǬǵȄǼ ǢȄǼǰ ȁȋǱ ǶȄȋǼ, ǻȄ ȀǔǤʪǱ ǢǺɝȋ́ȋʔ ǢȋǺ ǻȄȓǑ 

țǑ ȀǺȓ ȀȄʠȓ: ǖʙȋȓȄǩǵȆȓ ȭǣсǩȄӝǓȅǩ ǢǺ ȁȓǑ 

ȜǑ ǢȄȋǩǼ ǺȄǵ ǚ̏Ǳ ǢǼȄ: ֧֣ˇǽ ǶȅǼȋǸȋǾ ǢȄȋǩǼ ǺȄǵ ǹȄȋǽȄ ȁȓǑ 

ȝǑ ǻ̆ǶȄȅǱǼ ֧ǼʹȄ: ȀʪǢǹȄȋǸ ȀǔǼ́ǰ ǢǼȋǽ ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ǳȆǥɝȅǳǵ ǹȄȋǽȄ ǲȄȋǢǑ 
 

ǢȄȋǩǼ ǞǽȄǢȄ ȀǔǤʪǱ ǢǼȄǼ ǴȄǶ 

ǢȄȋǩǼ ǞǽȄǢȄ ȀǔǤʪǱ ǢǼȄǼ ǩϢ ȀȄǴȄǼǰǱ ȅǵ̦ȅǽȅǣǱ ǴȄǶͼȋǽȄ ǖԑȀǼǰ ǢǼȄ ȁȓð 

șǑ ǢȄȋǩǼ ǞǽȄǢȄ ǶȅǼ͈ȄǼ ǢǼȄ: ԎȋǽȄ, ǺȓǽȄ ǞǸǔ ǖʙȋȓȄǩǵȆȓ Ǹϊ ȀȅǼȋȓ ȭǷǽȄǑ 

ȚǑ ʙȋȓȄǩǵȆȓ ȀǼ̇ȄǺ ȅǵǸɝȄǧǵ ǢǼȄ: ǢȄȋǩǼ ǩϢ ʙȋȓȄǩǵȆȓ ӶǽȀ Ǡ ǚǶǢǼǰ ȅǵǴɝȄǼǰ ǢǼȄǑ 

țǑ ȅǵȅǳɝ͊ ͛Ȅȋǵ ȀǼ̇ȄǺ ǼȄǣȄ: ʙȅǱʨ ӶǽȀ Ǡ ǻ̆ǶȄȅǱǼ ǩϢ ȅǵȅǳɝ͊ ͛Ȅǵ ȅǵǴɝȄǼǰ ǢǼȄǑ 
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ȜǑ ȭǽȋǸǽ ǸȄ ȅǧͥ ϤǸȁȄǼ ǢǼȄ: ȀǼ˙ȄǺ ǼȄǣȄǼ ͛Ȅǵ Ȁȁȋǩ ǾǵȄʱ ǢǼȄǼ ǩϢ ȭǽȋǸǽ ϤǸȁȄǼ ǢǼȄǑ 

ȝǑ ǢȄǩ ȭǾȋǿ ԚǵǼȄȓ ͼȅǨȋȓ ǼȄǣȄ: ǢȄǩ ȭǾǿ ȁǠȓȄǼ ǶȋǼ ȀǼ̇ȄǺ ǗǸȄǼ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ǼȄǣȄǑ 
 

ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ȀǔǼʹȋǰǼ ȅǵȓǺ 

ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ȀʪǢǹȄȋǸ ȀǔǼ́ǰ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ȀʪǢ ȀǔǼ́ǰ ǵȄ ǢǼȋǽ ǞͼȋǽȄ ́ȅǱʈ͚ ȁȋǱ ǶȄȋǼ ǞǸǔ ǢȄȋǩǼ 

ȀǺȓ ԋǥɝǬǵȄ ǥǬȋǱ ǶȄȋǼǑ 

ӶǽȀ ȀǔǼʹȋǰǼ ȀǺȓ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓͼȋǽȄ ǖԑȀǼǰ ǢǼȋǱ ȁȋǸð 

¶ ʙȅǱʨ ӶǽȀ ǶȅǼ͈ȄǼ ǢȋǼ ȀǔǼʹǰ ǢǼȋǱ ȁȋǸǑ 

¶ ǴȄǼȄȋǽȄ ǻ̆ǶȄȅǱ ȅǵǼȄǶǳǹȄȋǸ ǼȄǣȋǱ ȁȋǸǑ 

¶ ǹȄǼȆ ǻ̆ǶȄȅǱ ȅǵȋǧǼ ǱȄǢ ǸȄ Ǻǩ֓Ǳ ͛Ȅȋǵ ǼȄǣȋǱ ȁȋǸǑ 

¶ ȮǸԋʅȅǱǢ ǻ̆ǶȄȅǱ ςǢȋǵȄ ͛Ȅȋǵ ȀǔǼʹǰ ǢǼȋǱ ȁȋǸǑ 

¶ ϤǸȁȄȋǼǼ ǶȋǼ ӶǽǸʺ, Ǽ ʅȄǢ ǸȄ ȅǵȅǳɝ͊ ǢʅȄȅǸȋǵȋǬ ǼȄǣȋǱ ȁȋǸǑ 
 

ӶǽȀ ȀǔǼʹȋǰǼ ȀȄǴȄǼǰ Ƕ˸ȅǱ 

ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ȀǔǼʹȋǰǼ ǩϢ ȅǸȅǹ̏ Ƕ˸ȅǱ ϤǸȁȄǼ ǢǼȄ ȁȓ, ȭǻǺǵð 

¶ ӶǽǸʺ: ȭǨȄǬ Ǡ ǺȄǪȄȅǼ ǗǢȄȋǼǼ ӶǽȀ ȀǔǼʹȋǰǼ ǩϢǑ 

¶ Ӷǽ Ǽ ʅȄǢ: Ǹȑ ӶǽȀ ǸȄ ǸȄǼǸȄǼ ϤǸϘǱ ǻ̆ǶȄȅǱ ǼȄǣȄǼ ǩϢǑ 

¶ ǢʅȄȅǸȋǵǬ: ͼξΖԛǰɝ ǸȄ ȀǔȋǸǳǵǾȆǽ ǻ̆ǶȄȅǱ ȀǔǼ́ȋǰǼ ǩϢǑ 

¶ ȁʅȄȅ̍ǔ ȭǸȄǮɝ (Tool Board): ȭǳȓȄȋǽ ӱȅǽȋȓ ӶǽȀ ǼȄǣȄǼ ǩϢǑ 

 

(ǥ) ǻ̆ǶȄȅǱ ǞǸǔ ȭǺȅǾǵ ǶȅǼ͈ȄǼ ǞǸǔ ǼʹǰȄȋǸʹǰ 

ȭǻȋǢȄȋǵȄ ȅǾ̼ ʙȅǱ͌Ȅǵ, ǢǺɝǾȄǽȄ, ʙȅǾʹǰ ȭǢ̊ ǸȄ ǚִǶȄǳǵ ʙȅǱ͌Ȅȋǵ ϤǸϘǱ ǻ̆ǶȄȅǱ Ǡ ȭǺȅǾǵ ǢȄȋǩǼ ֚ǽ ȅǹȅ˭Ǒ ǻ̆ǶȄȅǱ 

Ǡ ȭǺȅǾǵ ǶȅǼ͈ȄǼ ǢǼȄ ǸǽȋǱ ȭǸȄǪȄȓ ȭǺȅǾȋǵǼ ȅǸȅǹ̏ ǖǔȋǾ ǩȋǺ ǲȄǢȄ ԎȋǽȄ, ǺȓǽȄ, ȭǱǽ, ȅʈǩ ǸȄ ǖϢȄϢ ԌȅǿǱ ǶǳȄǲɝ 

ǖǶȀȄǼǰ ǢǼȄǑ ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ ǢǼȋǽ ǻ̆ǶȄȅǱ Ȁȁȋǩ ǞǸǔ ǳʹǱȄǼ ȀȄȋǲ ǢȄǩ ǢǼȋǱ ǶȄȋǼǑ ǻȅǳ ǻ̆ǶȄȅǱ ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ 

Ǡ Ǽ́ǰȄȋǸ́ǰ ǵȄ ǢǼȄ ȁȓ, ǱȋǸ ȭȀͼȋǽȄ ΚǱ ǵ͊ ȁȋȓ ȭǻȋǱ ǶȄȋǼ, ǚִǶȄǳǵ ϤȄȁǱ ȁȋǱ ǶȄȋǼ ǞǸǔ ԋǥɝǬǵȄǼ ӱǓȅǢ ֕ȅ˸ ǶȄȓǑ 

ȭǺȅǾǵ ǶȅǼ͈ȄǼ ǢǼȄǼ ȀǺȓ ǖǸϩǘ ȅǵǴɝȄȅǼǱ Ƕ˸ȅǱ ǖԑȀǼǰ ǢǼȋǱ ȁȋǸ ǞǸǔ ʙȋȓȄǩǵȆȓ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ ʈȁǰ ǢǼȋǱ ȁȋǸǑ 

ǻ̆ǶȄȅǱ ǶȅǼ͈ȄȋǼǼ ͼξΖ 

ǻ̆ǶȄȅǱ Ǡ ȭǺȅǾǵ ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȋȓǢʨ ͼξΖԛǰɝ ֧ȅǸǴȄ ȁȋǽȄð 

șǑ ǻ̆ǶȄȅǱǼ ǢȄǻɝ́ǺǱȄ ֕ȅ˸: ǶȅǼ͈ȄǼ ȭǺȅǾǵ ȀʪǢǹȄȋǸ ǞǸǔ ΚǱ ǢȄǩ ǢȋǼǑ 

ȚǑ ǳȆǥɝ͛ȄȅȓΖ ȅǵȅ́Ǳ ǢǼȄ: ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ Ǡ ǼʹǰȄȋǸʹȋǰ ǻ̆ǶȄȅǱǼ Ǘֱ ֕ȅ˸ ǶȄȓǑ 

țǑ ԋǥɝǬǵȄǼ ӱǓȅǢ ǢǺȄȋǵȄ: ǺȓǽȄ ǸȄ ȭǱǽ ǩȋǺ ǲȄǢȋǽ ȅͣǶ ǸȄ ǻȄȅ̆Ǣ ȀǺϬȄ ȁȋǱ ǶȄȋǼǑ 

ȜǑ ǢȄȋǩǼ ǺȄǵ ǚ̏Ǳ ǢǼȄ: ǶȅǼ͈ȄǼ ǻ̆ǶȄȅǱ ǚִǶȄǳȋǵǼ ǺȄǵ ǚ̏Ǳ ǢȋǼǑ 

ȝǑ ȭǺǼȄǺȋǱǼ ǣǼǧ ǢǺȄȋǵȄ: ȅǵȓȅǺǱ ǼʹǰȄȋǸʹȋǰ Ǹȑ ǴǼȋǵǼ ǻȄȅ̆Ǣ ȀǺϬȄ ǢǺ ȁȓǑ 
 

ǻ̆ǶȄȅǱ ǶȅǼ͈ȄǼ ǢǼȄǼ ȀȄǴȄǼǰ ǴȄǶ 

ǻ̆ǶȄȅǱ ǶȅǼ͈ȄǼ ǢǼȄǼ ȀǺȓ ȀȄǴȄǼǰǱ ȅǵ̦ȅǽȅǣǱ ǴȄǶͼȋǽȄ ǖԑȀǼǰ ǢǼȄ ȁȓð 

șǑ ȭǺȅǾǵ Ǹ̎ ǢǼȄ ǞǸǔ ȅǸԋʅִ ȀǔȋǻȄǤ ȅǸȅˏ̏ ǢǼȄǑ 

ȚǑ ʙȋȓȄǩǵȆȓ ǶȅǼ͈ȄǼǢ ȀǼ˙ȄǺ Ǡ ǚǶǢǼǰ ʙϊǱ ǢǼȄǑ 

țǑ ȭǺȅǾȋǵǼ ǸȄȅȁʅǢ ǖǔǾ ȭǲȋǢ ԎȋǽȄ Ǡ ǺȓǽȄ ǶȅǼ͈ȄǼ ǢǼȄǑ 

ȜǑ ȅǵȅǳɝ͊ ʛȄǾ, ǢȄǶȑ ǸȄ ȅɹȅǵǔ Ǟȋǩ̀ ϤǸȁȄǼ ǢȋǼ ǖǹʅ̇ǼȆǰ ǖǔǾ ǶȅǼ͈ȄǼ ǢǼȄǑ 
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ȝǑ ȭǱǽ ǸȄ ȅʈǩ ǩȋǺ ǲȄǢȋǽ ǱȄ ǖǶȀȄǼǰ ǢǼȄǑ 

ȞǑ ǶȅǼ͈ȄǼ ǢǼȄǼ ǶǼ ȭǺȅǾǵ ςȅǢȋȓ ȭǵǠȓȄǑ 

ȟǑ ԚǵǼȄȓ ǧȄ֟ ǢǼȄǼ ǗȋǤ ȭǺȅǾǵ ǶǼȆʹȄ ǢǼȄǑ 
 

 

ǻ̆ǶȄȅǱǼ ǼʹǰȄȋǸʹǰ (Maintenance) 

ǼʹǰȄȋǸʹǰ ǸǽȋǱ ȭǸȄǪȄȓ ǻ̆ǶȄȅǱȋǢ ǹȄȋǽȄ ǖǸ͛Ȅȓ ǼȄǣȄǼ ǩϢ ȅǵȓȅǺǱ ǶǼȆʹȄ, ǶȅǼ͈ȄǼ, ȭǱǽ ȭǳǠȓȄ, ȀǺεȓ ǢǼȄ ǞǸǔ 

ʙȋȓȄǩȋǵ ȭǺǼȄǺǱ ǢǼȄǑ 

ǼʹǰȄȋǸʹǰ ȀȄǴȄǼǰǱ ԋǘ ǴǼȋǵǼ ȁȋȓ ǲȄȋǢð 

ʙȅǱȋǼȄǴ֚ǽǢ ǼʹǰȄȋǸʹǰ (Preventive Maintenance) 

Ǟʨ ǞǺǵ ǞǢʨ Ƕ˸ȅǱ ȭǻǣȄȋǵ ȅǵȅǳɝ͊ ȀǺȓ ǖ̇Ǽ ǻ̆ǶȄȅǱ ǶǼȆ́Ȅ Ǡ Ǽ́ǰȄȋǸ́ǰ ǢǼȄ ȁȓ ǻȄȋǱ Ǹȑ ǴǼȋǵǼ ȀǺϬȄ ȁǠȓȄǼ 

ǗȋǤǘ ǱȄ ȀǺȄǴȄǵ ǢǼȄ ǻȄȓǑ 

ȀǔȋǾȄǴǵ֚ǽǢ ǼʹǰȄȋǸʹǰ (Corrective Maintenance) 

ǻǣǵ ȭǢȄȋǵȄ ǻ̆ǶȄȅǱȋǱ Δʨ ȭǳǣȄ ȭǳȓ Ǳǣǵ ǱȄ ȭǺǼȄǺǱ ǸȄ ȀǔȋǾȄǴǵ ǢǼȄ ȁȓǑ 

 

ǼʹǰȄȋǸʹȋǰǼ ȀȄǴȄǼǰ ǢȄǻɝʆǺ 

ǻ̆ǶȄȅǱ ǼʹǰȄȋǸʹȋǰǼ ȀǺȓ ȀȄǴȄǼǰǱ ȅǵ̦ȅǽȅǣǱ ǢȄǩͼȋǽȄ ǢǼȄ ȁȓð 

¶ ȭǺȅǾȋǵǼ ȅǸȅǹ̏ ǖǔǾ ǶǼȆʹȄ ǢǼȄ 

¶ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȭǱǽ ǸȄ ֟ȅʛȋǢ̀ ʙȋȓȄǤ ǢǼȄ 

¶ ȅǯǽȄ ǖǔǾ ǸȄ ȭǸȄ̵ Ǿʱ ǢǼȄ 

¶ ȅ́Ǳʈ͚ ǖǔǾ ǶȅǼǸǱɝǵ ǢǼȄ 

¶ ȮǸԋʅȅǱǢ ȀǔȋǻȄǤ ǶǼȆʹȄ ǢǼȄ 

 

ʙȋȓȄǩǵȆȓ ȀǼ˙ȄǺ Ǡ ǚǶǢǼǰ 

ǻ̆ǶȄȅǱ ǶȅǼ͈ȄǼ Ǡ ǼʹǰȄȋǸʹȋǰǼ ǩϢ ȀȄǴȄǼǰǱ ȅǵ̦ȅǽȅǣǱ ȀǼ˙ȄǺ ϤǸȁȄǼ ǢǼȄ ȁȓð 

¶ ʛȄǾ 

¶ ǶȅǼ͈ȄǼ ǢȄǶȑ ǸȄ ǺȄǘȋʆȄǷȄǘǸȄǼ ǢȄǶȑ 

¶ ȅǮǬȄǼȋǩ̀ ǸȄ ȅʴȅǵǔ Ǟȋǩ̀ 

¶ ֟ȅʛȋǢ̀ ǸȄ ȭǱǽ 

¶ ͟ʅȄǵȄǼ, Ӌ-ʑȄǘǹȄǼ ǘǱʅȄȅǳ ӶǽȀ 

 

(Ǧ) ǢǺɝ͛ȋǽǼ ǗǸǩɝǵȄ ǞǸǔ ʙȅǱǸ̎ǢǱȄ ֙  ɦǢǼǵ 

ǢǺɝȋ́ʔȋǢ ǗǸǩɝǵȄ Ǡ ʙȅǱǸ̎ǢǱȄ ֙ɦ  ǼȄǣȄ ȅǵǼȄǶǳ Ǡ ǳ́ ǢǺɝǶȅǼȋǸǾ ȮǱȅǼǼ ǞǢʨ ͼξΖԛǰɝ ǖǔǾǑ Ǟʨ ԋǥɝǬǵȄǼ ӱǓȅǢ 

ǢǺȄȓ, ǢȄȋǩǼ ǤȅǱ Ǡ ǺȄǵ ǚ̏Ǳ ǢȋǼ ǞǸǔ ǢǺͫȋǳǼ ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢȋǼǑ ǢǺɝȋ́ȋʔ ǻȅǳ ǗǸǩɝǵȄ, ǹȄǦȄ Ǹϊ, 

ǖʙȋȓȄǩǵȆȓ ǚǶǢǼǰ ǸȄ Ǩȅȑȋȓ ǲȄǢȄ ǻ̆ǶȄȅǱ ǲȄȋǢ, ǱȄȁȋǽ ǱȄ ǢǺͫȋǳǼ ǧǽȄǧǽ Ǡ ǢȄȋǩǼ ȭʹȋʔ ʙȅǱǸ̎ǢǱȄ ֩ȅ͊ ǢǼȋǱ 

ǶȄȋǼ ǞǸǔ ԋǥɝǬǵȄǼ ӱǓȅǢ ǸȄȑȄȋǱ ǶȄȋǼǑǞ ǢȄǼȋǰ ǢǺɝȋ́ʔȋǢ ȀǸȀǺȓ ǗǸǩɝǵȄ Ǡ ʙȅǱǸ̎ǢǱȄ ֙ɦ  ǼȄǣȄ ǞǢʨ ͼξΖԛǰɝ 

ȅǵǼȄǶ˭Ȅ Ǡ ϤǸ͛ȄǶǵȄ ǢȄǻɝʆǺǑ  

 

ǢǺɝȋ́ʔ ǶȅǼ͈ȄǼ Ǡ ǸȄǴȄ֙ʱ ǼȄǣȄǼ ͼξΖ 

ǢǺɝȋ́ʔȋǢ ǗǸǩɝǵȄ Ǡ ʙȅǱǸ̎ǢǱȄ ֙ɦ  ǼȄǣȄǼ ȅǸȅǹ̏ ͼξΖԛǰɝ ֧ȅǸǴȄ ǼȋȓȋǨ, ȭǻǺǵð 

șǑ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄ: Ǩȅȑȋȓ ǲȄǢȄ ǸϊȋǱ ǶȄ ȅǶǨȋǽ ǸȄ ȭȁсǧǬ ȭǣȋȓ ԋǥɝǬǵȄ ǥǬȄǼ Ȁ̭ȄǸǵȄ ǢȋǺǑ 
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ȚǑ ǢȄȋǩǼ ǳʹǱȄ ֕ȅ˸: ǶȅǼ͈ȄǼ Ǡ ȭǣȄǽȄ ǶȅǼȋǸȋǾ ǢǺͫǼȄ ΚǱ Ǡ Ȁȁȋǩ ǢȄǩ ǢǼȋǱ ǶȄȋǼǑ 

țǑ ǧǽȄǧȋǽǼ ֧ȅǸǴȄ: ǢǺͫȋǳǼ ǧǽȄǧǽ ǞǸǔ ȀǼ˙ȄǺ ǶȅǼǸȁǵ Ȁȁǩ ȁȓǑ 

ȜǑ ϖȄ͛ʅ ֧ǼʹȄ: ԎȋǽȄ Ǡ ǺȓǽȄ ǢǺ ǲȄǢȋǽ ϖȄ͛ʅӱǓȅǢ ǢȋǺǑ 

ȝǑ ȭǶǾȄǤǱ ֣ˇǽȄ ǸǩȄȓ ǼȄǣȄ: ֧֣ ǽ̌ ǢǺɝǶȅǼȋǸǾ ʙȅǱ͌ȄȋǵǼ ǘȅǱǸȄǧǢ ǹȄǸ֚ȅǱɝ ȮǱȅǼ ǢȋǼǑ 

 

ǢǺɝȋ́ȋʔ ȀȄǴȄǼǰ ǴǼȋǵǼ ǗǸǩɝǵȄ Ǡ ʙȅǱǸ̎ǢǱȄ 

ǢǺɝȋ́ȋʔ ȅǸȅǹ̏ ǴǼȋǵǼ ǗǸǩɝǵȄ Ǡ ʙȅǱǸ̎ǢǱȄ ȭǳǣȄ ȭǻȋǱ ǶȄȋǼ, ȭǻǺǵð 

¶ ǢȄǤǩ, ̘Ȅȅ͗Ǣ ǸȄ ǖϢȄϢ Ǹǩɝʅ 

¶ ǹȄǦȄ ǸȄ ʹȅǱʈ͚ ǻ̆ǶȄȅǱ 

¶ Ǩȅȑȋȓ ǲȄǢȄ ӶǽȀ ǸȄ ǚǶǢǼǰ 

¶ ǱȄǼ, ǶȄǘǶ ǸȄ ȭȁȄȀǶȄǘǶ 

¶ ȭǱǽ ǸȄ ǶȄȅǵ Ƕȋȑ ǲȄǢȄ ȭǺȋǪ 

¶ ǖʙȋȓȄǩǵȆȓ ǸȄʺ ǸȄ ϣȄȋǢȅǩǔ ǚǶǢǼǰ 

ǞȀǸ ǚǶȄǳȄǵ ΚǱ ȀȅǼȋȓ ȭǷǽȋǱ ȁȋǸ ǻȄȋǱ ǢǺɝȋ́ʔ ȅǵǼȄǶǳ ǲȄȋǢǑ 

 

ǢǺɝȋ́ʔ ǸȄǴȄ֙ʱ ǼȄǣȄǼ Ƕ˸ȅǱ 

ǢǺɝȋ́ʔȋǢ ǗǸǩɝǵȄ Ǡ ʙȅǱǸ̎ǢǱȄ ֙ɦ  ǼȄǣȋǱ ȅǵ̦ȅǽȅǣǱ Ƕ˸ȅǱͼȋǽȄ ǖԑȀǼǰ ǢǼȄ ȭǻȋǱ ǶȄȋǼð 

șǑ ȅǵȓȅǺǱ ǢǺɝȋ́ʔ ǶȅǼ͈ȄǼ ǢǼȄǑ 

ȚǑ ǖʙȋȓȄǩǵȆȓ Ǹϊ ΚǱ ȀȅǼȋȓ ȭǷǽȄǑ 

țǑ ϤǸϘǱ ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ǼȄǣȄǑ 

ȜǑ ȭǺȋǪȋǱ Ƕȋȑ ǲȄǢȄ ȭǱǽ ǸȄ ǶȄȅǵ ΚǱ ǶȅǼ͈ȄǼ ǢǼȄǑ 

ȝǑ Ǹǩɝʅ ȅǵǴɝȄȅǼǱ ǮȄ͗ȅǸȋǵ ȭǷǽȄǑ 

ȞǑ ǧǽȄǧȋǽǼ Ƕǲ ȀǸȀǺȓ ȭǣȄǽȄ ǼȄǣȄǑ 

 

ǹȄȋǽȄ ȁȄǚȀȅǢȅǶǔ (Good Housekeeping) ǖԑǾȆǽǵ 

ǹȄȋǽȄ ȁȄǚȀȅǢȅǶǔ ǢǺɝȋ́ʔȋǢ ȅǵǼȄǶǳ Ǡ ǶȅǼ͈ȄǼ ǼȄǣȄǼ ǞǢʨ ͼξΖԛǰɝ Ƕ˸ȅǱǑ ǞǼ Ǻȋϡ ǖ̇ ɝɦ֖ð 

¶ ǢȄȋǩǼ ǩȄȓǤȄ ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ ǼȄǣȄ 

¶ ʙȋȓȄǩǵȆȓ Ǡ ǖʙȋȓȄǩǵȆȓ ȅǩȅǵȀ ǗǽȄǳȄ ǢǼȄ 

¶ ӶǽȀ Ǡ ǚǶǢǼǰ ȅǵȅǳɝ͊ ͛Ȅȋǵ ǼȄǣȄ 

¶ Ǹǩɝʅ ȅǵȓȅǺǱ ǖǶȀȄǼǰ ǢǼȄ 

¶ ǢȄǩ ȭǾȋǿ ǢǺɝȋ́ʔ ǶȅǼǳǾɝǵ ǢǼȄ 
 

ȅǵǼȄǶ˭Ȅ ȅǸȋǸǧǵȄ 

ǢǺɝȋ́ʔȋǢ ǗǸǩɝǵȄ Ǡ ʙȅǱǸ̎ǢǱȄ ֙ɦ  ǼȄǣȄǼ ȀǺȓ ȅǵ̦ȅǽȅǣǱ ȅǵǼȄǶ˭Ȅ ȅǸǿȓͼȋǽȄ ȅǸȋǸǧǵȄ ǢǼȋǱ ȁȋǸð 

¶ ǧǽȄǧȋǽǼ Ƕǲ ǸȄ ǩξȅǼ ȅǵǤɝǺǵ Ƕǲ (Emergency Exit) ǢǣȋǵȄ ǸȄǴȄʈ͚ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǹȄǼȆ Ǹϊ ȀʪǢǹȄȋǸ ȀǔǼʹǰ ǢǼȋǱ ȁȋǸǑ 

¶ ʹȅǱʈ͚ ǚǶǢǼǰ ΚǱ ȀȅǼȋȓ ȭǷǽȋǱ ȁȋǸǑ 

¶ ʙȋȓȄǩǵ ȁȋǽ ȀǱǢɝǱȄ֚ǽǢ ȅǧͥ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - ț.Ȝ 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

ș. ǢǺɝȋ́ʔ ǶȅǼǳǾɝȋǵǼ ֚ǽ ǚȋ˶ϩ ǢȆ? 

Ț. ǶȅǼˏ̏ǱȄ ȭʙȄȋǬȄǢǽ ǖԑȀȄȋǼ ǶȅǼ͈ȄǼ-ǶȅǼˏ̏ǱȄǼ ǢȄǩ ȭǢǵ ǢǼȄ ǚȅǧǱ? 

ț. ǢȄȋǩǼ ǞǽȄǢȄ ȀǔǤʪǱ ǼȄǣȄ ȭǢǵ ͼξΖԛǰɝ?  

Ȝ. ǻ̆ǶȄȅǱ Ǡ ȭǺȅǾǵ ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ Ǡ ǼʹǰȄȋǸʹǰ ǢǼȄǼ ǞǢʨ ֧ȅǸǴȄ ȅǽǣǑ 

ȝ. ǢǺɝȋ́ʔȋǢ ǗǸǩɝǵȄ Ǡ ʙȅǱǸ̎ǢǱȄ ֙ɦ  ǼȄǣȄ ȭǢǵ ʙȋȓȄǩǵ? 

 

ǸϗȅǵǸɝȄǧǵȆ ʙ̈́Ǖ  
 

ș. ǢǺɝȋ́ʔ ǶȅǼǳǾɝȋǵǼ ȀǺȓ ʙǴȄǵǱ ǢȆ ǾǵȄɦ ǢǼȄ ȁȓ? 

Ǣ) ǢǺͫǼ ȀǔϚȄ 

ǣ) Ȁ̭ȄϤ ӱǓȅǢ ǸȄ ȅǸǶǳ 

Ǥ) ȭǺȅǾȋǵǼ ǳȄǺ 

ǥ) ǢǺɝǥsȄ 
 

Ț. ǶȅǼ͈ȄǼ-ǶȅǼˏ̏ǱȄǼ ǢȄǩ ȭǢȄǵ ȅǵȓǺ ǖԑȀȄȋǼ ǢǼȄ ǚȅǧǱ? 

Ǣ) ϤȅʱǤǱ ǘˏȄ ǖԑǻȄȓȆ 

ǣ) ǶȅǼˏ̏ǱȄ ȭʙȄȋǬȄǢǽ ǖԑǻȄȓȆ 

Ǥ) ǢǺɝǥsȄ ǖԑǻȄȓȆ 

ǥ) ȭǺȅǾȋǵǼ ǗǢȄǼ ǖԑǻȄȓȆ 
 

ț. ǢȄǩ ȭǾȋǿ ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ȭǢȄǲȄȓ ǼȄǣȄ ǚȅǧǱ? 

Ǣ) ȭǺȋǪȋǱ 

ǣ) ǢȄȋǩǼ ȭǬȅǸȋǽǼ ȅǵȋǧ 

Ǥ) ȅǵǴɝȄȅǼǱ ȀǔǼ́ǰ ͛Ȅȋǵ 

ǥ) ȭǻȋǢȄȋǵȄ ͛Ȅȋǵ 

 

Ȝ. ǻ̆ǶȄȅǱ ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ Ǡ ǼʹǰȄȋǸʹǰ ǢǼȋǽ ǢȆ ȁȓ? 

Ǣ) ȭǺȅǾǵ ΚǱ ǵ͊ ȁȓ 

ǣ) ǢȄȋǩǼ ǤȅǱ ǢȋǺ 

Ǥ) ǻ̆ǶȄȅǱǼ ǢȄǻɝ́ǺǱȄ ֕ȅ˸ ǶȄȓ 

ǥ) ȅǸԋʅִ ǣǼǧ ǸȄȋȑ 

 

ȝ. ǢǺɝȋ́ȋʔ Ǩȅȑȋȓ ǲȄǢȄ ǗǸǩɝǵȄ ǸȄ Ǹϊ ǢȆ ǴǼȋǵǼ ӱǓȅǢ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼ? 

Ǣ) ǚִǶȄǳǵ ֕ȅ˸ 

ǣ) ԋǥɝǬǵȄǼ ӱǓȅǢ 

Ǥ) ǢȄȋǩǼ ǤȅǱ ֕ȅ˸ 

ǥ) ȭǺȅǾȋǵǼ ǤȅǱ ֕ȅ˸ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - ț.Ȝ  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

ș. ǢǺɝȋ́ʔ ǶȅǼǳǾɝȋǵǼ ֚ǽ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: ǢǺɝȋ́ȋʔ Ȁ̭ȄϤ ӱǓȅǢ ǸȄ ȅǸǶǳ (hazards ) ǾǵȄʱ ǢǼȄ ǞǸǔ ȅǵǼȄǶǳ ǢǺɝǶȅǼȋǸǾ ȅǵȅ́Ǳ ǢǼȄǑ  

 

Ț. ǶȅǼˏ̏ǱȄ ȭʙȄȋǬȄǢǽ ǖԑȀȄȋǼ ǶȅǼ͈ȄǼ-ǶȅǼˏ̏ǱȄǼ ǢȄǩ ȭǢǵ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄ, ǢǺɝȋ́ʔȋǢ ǶȅǼ͈ȄǼ ǼȄǣȄ ǞǸǔ ǢȄȋǩǼ ǺȄǵ Ǡ ǳ́ǱȄ ֕ȅ˸ ǢǼȄǼ ǩϢǑ 

 

ț. ǢȄȋǩǼ ǞǽȄǢȄ ȀǔǤʪǱ ǼȄǣȄ ȭǢǵ ͼξΖԛǰɝ? 

ǚ˭Ǽ: ǢȄǩ Ȁȁǩ Ǡ ΚǱ ǢǼȄ, ԋǥɝǬǵȄ ǢǺȄȋǵȄ ǞǸǔ ʙȋȓȄǩǵȆȓ ӶǽȀ Ȁȁȋǩ ӝǓȋǩ ǶȄǠȓȄǼ ǩϢǑ 

 

Ȝ. ǻ̆ǶȄȅǱ Ǡ ȭǺȅǾǵ ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ Ǡ ǼʹǰȄȋǸʹǰ ǢǼȄǼ ǞǢʨ ֧ȅǸǴȄ ȅǽǣǑ 

ǚ˭Ǽ: ǻ̆ǶȄȅǱǼ ǢȄǻɝ́ǺǱȄ Ǡ Ǘֱ  ֕ȅ˸ ǶȄȓ ǞǸǔ ǻȄȅ̆Ǣ Δʨ ǢǺ ȁȓǑ 

 

ȝ. ǢǺɝȋ́ʔȋǢ ǗǸǩɝǵȄ Ǡ ʙȅǱǸ̎ǢǱȄ ֙ɦ  ǼȄǣȄ ȭǢǵ ʙȋȓȄǩǵ? 

ǚ˭Ǽ: ȅǵǼȄǶǳ ǧǽȄǧǽ ȅǵȅ́Ǳ ǢǼȄ ǞǸǔ ԋǥɝǬǵȄ Ǡ ǢȄȋǩǼ ȅǸ˂ ǢǺȄȋǵȄǼ ǩϢǑ 

 

ǸϗȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭ǼǕ 

 

ș. ǢǺɝȋ́ʔ ǶȅǼǳǾɝȋǵǼ ȀǺȓ ʙǴȄǵǱ ǢȆ ǾǵȄɦ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ǣ) Ȁ̭ȄϤ ӱǓȅǢ ǸȄ ȅǸǶǳ 

 

Ț. ǶȅǼ͈ȄǼ-ǶȅǼˏ̏ǱȄǼ ǢȄǩ ȭǢȄǵ ȅǵȓǺ ǖԑȀȄȋǼ ǢǼȄ ǚȅǧǱ? 

ǚ˭Ǽ: ǣ) ǶȅǼˏ̏ǱȄ ȭʙȄȋǬȄǢǽ ǖԑǻȄȓȆ 

 

ț. ǢȄǩ ȭǾȋǿ ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ȭǢȄǲȄȓ ǼȄǣȄ ǚȅǧǱ? 

ǚ˭Ǽ: Ǥ) ȅǵǴɝȄȅǼǱ ȀǔǼ́ǰ ͛Ȅȋǵ 

 

Ȝ. ǻ̆ǶȄȅǱ ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ Ǡ ǼʹǰȄȋǸʹǰ ǢǼȋǽ ǢȆ ȁȓ? 

ǚ˭Ǽ: Ǥ) ǻ̆ǶȄȅǱǼ ǢȄǻɝ́ǺǱȄ ֕ȅ˸ ǶȄȓ 

 

ȝ. ǢǺɝȋ́ȋʔ Ǩȅȑȋȓ ǲȄǢȄ ǗǸǩɝǵȄ ǸȄ Ǹϊ ǢȆ ǴǼȋǵǼ ӱǓȅǢ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼ? 

ǚ˭Ǽ: ǣ) ԋǥɝǬǵȄǼ ӱǓȅǢ 
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ǩǸ ȅǾǬ (Job Sheet) - ț.Ȝ 

 

ǩȋǸǼ ǵȄǺ: Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ Ǡ ȭǺȅǾǵ ǶȅǼ͈ȄǼ ǢξǵǑ 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶǕ (Working Procedure / Steps) : 

Á ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

Á ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

Á ǼʹǰȄȋǸʹȋǰǼ ȀǺȓ ȅǵǼȄǶ˭Ȅ ȅǸȅǴ ȭǺȋǵ ǧ֟ǵǑ 

Á ȭǺȅǾȋǵǼ ȅǸԋʅִ ȀǔȋǻȄǤ ȀҪǰɝǹȄȋǸ Ǹ̎ ǢξǵǑ 

Á Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ȭǢǸǽ, ȭȁȄ̷ȄǼ ǞǸǔ ǖϢȄϢ ȀǼ̇ȄǺ ǹȄȋǽȄǹȄȋǸ ǶǻɝȋǸ́ǰ ǢξǵǑ 

Á ȭǢȄǲȄǠ ʹȅǱ, ȅǯǽȄ ȀǔȋǻȄǤ ǸȄ ǺȓǽȄ ǗȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢξǵǑ 

Á ςǢȋǵȄ ǢȄǶȑ ǸȄ ʛȄǾ ȅǳȋȓ ȭǺȅǾȋǵǼ ǸȄǘȋǼǼ ǖǔȋǾǼ ԎȋǽȄ ǶȅǼ͈ȄǼ ǢξǵǑ 

Á ʙȋȓȄǩǵ ȁȋǽ ǞȓȄǼ ȭ̡ȄȓȄǼ ϤǸȁȄǼ ǢȋǼ ԎȋǽȄ ǖǶȀȄǼǰ ǢξǵǑ 

Á Ǡȋȓȅ̷ǔ ȭȁȄ̷ȄǼ ǞǸǔ ȭǢǸȋǽǼ ǚǶǼ ǩȋǺ ǲȄǢȄ ͟ʅȄǬȄǼ ǸȄ ǴȄǱǸ ǢǰȄ ȀȅǼȋȓ ȭǷ֟ǵǑ 

Á ǘǵ֧ȋǽǾǵ ʹȅǱʈ͚ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢξǵǑ 

Á ǵǩȋǽǼ ȅǹǱȋǼ ǩȋǺ ǲȄǢȄ ͟ʅȄǬȄǼ ǖǶȀȄǼǰ ǢξǵǑ 

Á Ǭǧɝ ʨǶ ǶȅǼ͈ȄǼ ǼȄӝǵǑ 

Á ȭǺȅǾȋǵǼ ǷʅȄǵ, ȭǹȅ̀ȋǽǾǵ ȭȁȄǽ ǞǸǔ ǧǽǺȄǵ ǖǔǾ ǶȅǼ͈ȄǼ ǢξǵǑ 

Á ʙȋȓȄǩȋǵ ȁȄǽǢȄ ֟ȅʛȋǢǾǵ ȅǳǵǑ 

Á ȀǺ͚ ǻ̆ǶȄȅǱ ʪǢǹȄȋǸ Ȁǔ֜ʱ ǗȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢξǵǑ 

Á ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

ȀǱǢɝǱȄ (Caution): 

¶ ǶȅǼ͈ȄǼ ǢǼȄǼ ǗȋǤ ǖǸϩǘ ȅǸԋʅִ ȀǔȋǻȄǤ Ǹ̎ ǢǼȋǱ ȁȋǸǑ 

¶ ȭǹǩȄ ǢȄǶȑ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄ ǻȅǳ ȭǺȅǾǵ ȅǸԋʅִ ȀǔȋǻȄȋǤ ǲȄȋǢǑ 

¶ ʹȅǱʈ͚ ȭǢǸǽ ǸȄ ǻ̆ǶȄȅǱ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǶȅǼ͈ȄǼ ǢǼȄǼ ȀǺȓ ǱȆʵ ǴȄǱǸ ǢǰȄ ȭǲȋǢ ȀȄǸǴȄǵ ǲȄǢȋǱ ȁȋǸǑ 

 

 

 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- ț.Ȝ 

 

ǩȋǸǼ ǵȄǺ: Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ Ǡ ȭǺȅǾǵ ǶȅǼ͈ȄǼ ǢξǵǑ 

 

 ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ Required PPE 

¶ ȭȀǷʨ ǤǤǽȀ 

¶ ȭȀǷʨ ȭˁȄǹȀ 
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¶ ȭȀǷʨ ς 

¶ ǞȋʙȄǵ 

¶ ǮȄ͗ ǺȄ͔ 
 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Required Tools & Equipment  

¶ ǠȓʅȄǼ ʛȄǾ 

¶ ǞȓȄǼ ȭ̡ȄȓȄǼ / ǢǺȋʙȀǮ ǞȓȄǼ 

¶ Ӌ ʑȄǘǹȄǼ 

¶ ǶȅǼ͈ȄǼ ǢȄǶȑ 

¶ ȭǨȄǬ ʛȄǾ 

 

ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ Required Materials  

¶ ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȄǶȑ 

¶ ֟ȅʛȋǢʨǔ ǖȋȓǽ (ʙȋȓȄǩȋǵ) 

¶ ȅʴȅǵǔ ȀȅǽǚǾǵ (ǻȅǳ ʙȋǻȄǩʅ) 

 

ǮȄȓȄʈȄǺ / ȭǽǗǚǬ / ʑǘǔ (Diagram) 

          +----------------------+ 

          |   Welding Machine    |  

          |                      | 

          |   Cooling Fan       |  

          |        Ź             | 

          |  [Ventilation]      |  

          +----------+----------+ 

                     | 

                 Power Cable  

                     | 

            +----------------+ 

            | Electrode Holder|  

            +----------------+ 

                     | 

                 Electrode  

 

ǶȅǼ͈ȄǼ ǢǼȄǼ ʙǴȄǵ ǖǔǾȀ֚ȁ: 

1. Welding Machine Body  

2. Cooling Fan & Ventilation  

3. Power Cable  

4. Electrode Holder  

5. Welding Torch / Nozzle  
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ǺȅǮǚǽ-Ȝ 

   

 

 

 

 

 

 

 

ǺȅǮǚǽǕ ϛȄȀ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȄ 

SICIP-LE-WEL-04-O 

 

 

 

 

 

 

 

 

 

ȅ͔ǽЋ ǷǼ ǘ̃Ȅȅ͖ Ǣȅ̩ʨʨǹȋǵȀ Ǟ ̃ǘȋǵȄȋǹǾǵ ȭʙȄʈȄǺ 

ǖǲɝ ȅǸǹȄǤ, ǖǲɝ Ǻ̆ǰȄǽȓ 
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ǺȅǮǚǽ (Module) - Ȝ 

 

ǺȅǮǚǽ ȅǾȋǼȄǵȄǺǕ ϛȄȀ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȄ 

 

ǘǚȅǵǬ ȭǢȄǮǕ SICIP-LE-WEL-04-O                                                              ǵȅǺǵȄǽ ǗǠȓȄǼǕ ȞȘ ǥ̀ȄǑ 

 

ǺȅǮǚǽ ȅǸǸǼǰǕ Ǟǘ ǺȅǮǚǽʨ ϛȄȀ Ǡȋȓȅ̷ǔ Ȁ̩ȄǳȋǵǼ ǩϢ ʙȋȓȄǩǵȆȓ   ̞Ȅǵ, ǳʹǱȄ ǞǸǔ ǺȋǵȄǹȄǸ ǢǹȄǼ ǢȋǼǑ ǞȋǱ ȅǸȋǾǿǹȄȋǸ 

ǖ̇ ɝɦ֖ ǼȋȓȋǨ ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙϊȅǱ ȭǵǠȓȄ, ϛȄȀ Ǡȋȓȅ̷ǔ ǢǼȄ, ϛȄȀ ǢȄʨǔ ǢǼȄ ǞǸǔ ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ǶȅǼ͈ȄǼ Ǡ ȀǔǼʹǰ 

ǢǼȄǑ 

  

ȅǾǣǵǷǽ (Learning Outcomes): Ǟǘ ǺȅǮǚǽʨ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄǕ 

șǑ ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙϊȅǱ ȅǵȭǱ ǶȄǼȋǸǑ 

ȚǑ ϛȄȀ Ǡȋȓȅ̷ǔ Ȁ̩̏ ǢǼȋǱ ǶȄǼȋǸǑ 

țǑ ϛȄȀ ǢȄʨǔ Ȁ̩̏ ǢǼȋǱ ǶȄǼȋǸǑ 

ȜǑ ǻ̆ǶȄȅǱ ǞǸǔ ȀǼ˙ȄǺ ǶȅǼ͈ȄǼ Ǡ ȀǔǼʹǰ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄ (Assessment Criteria):   

șǑ  PPE ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ ǢȋǼȋǨǑ 

ȚǑ  ӶǽȀ, Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǞǸǔ ǚǶǢǼǰ ȅǵǸɝȄǧǵ ǞǸǔ Ȁǔʈȁ ǢȋǼȋǨǑ 

țǑ  ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞȋʺȀȅǼǩ ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ Ȁǔʈȁ ǞǸǔ ȭȀǬ ǗǶ ǢȋǼȋǨǑ 

ȜǑ  ʑǘǔͼȅǽ  ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǚǶȄǳȄǵ ǚִǶȄǳǵ ǢǼȋǱ ϤȄϚȄ ǢȋǼȋǨǑ 

ȝǑ  ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȅǩǤ, ȅǷʺǧȄǼ ǞǸǔ ǶȅǩǾǵȄǼ ȭȀǬ ǗǶ ǢȋǼȋǨǑ 

ȞǑ  ϛȄȀ Ǡȋȓȅ̷ǔ Ǭǧɝ ȅǸȅǹ̏ ǴǼȋǵǼ ỡ̄ȋǺǼ ǩϢ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ȀǺεȓ ǢȋǼȋǨǑ 

ȟǑ  ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ǶǼȆ́Ȅ ǢȋǼȋǨǑ 

ȠǑ  ȅǸȅǹ̏ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǞǸǔ ǶȅǩǾȋǵ ϛȄȀ Ǡȋȓȅ̷ǔ ǢȋǼȋǨǑ 

ȡǑ  Ǡȋȓ̷ͼȅǽ ǶȅǼ͈ȄǼ ǢȋǼȋǨ, ͼǰǺȄǵ ǶǼȆʹȄ ǢȋǼȋǨ ǞǸǔ Δʨ ȅǧȅͥǱ ǢȋǼȋǨǑ 

șȘǑ  Δʨͼȅǽ ȀǔȋǾȄǴǵ ǢȋǼȋǨ ǻȄȋǱ ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǺȄǵ ԛǰɝ ȁȋȓȋǨǑ 

șșǑ  ϛȄȀ ǢȄʨǔ Ǭǧɝ ǢȄȋǩǼ ȅǲǢȋǵȀ ǖԑǻȄȓȆ ǚǶǢǼǰ ǢȄǬȄǼ ǩϢ ȭȀǬ ǢȋǼȋǨǑ 

șȚǑ  ϛȄȀ ǢȄʨǔ ȭȀȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ǶǼȆ́Ȅ ǢȋǼȋǨǑ 

șțǑ  ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ϛȄȀ ǢȄʨǔ ǢȋǼȋǨǑ 

șȜǑ  ǢȄǬȄ ӶǢȋǼȄǼ ǣȀȑȄ ʙȄ̇ͼȅǽ ȀǼȄȋǵȄ ȁȋȓȋǨ, ǶȅǼ͈ȄǼ ǢǼȄ ȁȋȓȋǨ ǞǸǔ ͼǰǺȄǵ ǶǼȆʹȄ ǢǼȄ ȁȋȓȋǨǑ 

șȝǑ Δʨ ȅǧȅͥǱ ǢǼȄ ȁȋȓȋǨ ǞǸǔ ͗ʅȄ̃ȄǮɝ ǢȄʨǔ Ƕ˸ȅǱ ǖԑǻȄȓȆ ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ ȭǵǠȓȄ ȁȋȓȋǨǑ 

șȞǑ  ӶǽȀ, ǻ̆ǶȄȅǱ ǞǸǔ ǢȄʨǔ Ǭǧɝ ǶȅǼ͈ȄǼ ǢȋǼȋǨǑ 

șȟǑ  ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǢȋǼȋǨǑ 

șȠǑ  Ǹǩɝʅ ǚǶǢǼǰ ȀʪǢ ͛Ȅȋǵ ȅǵ͈ȄǾǵ ǢȋǼȋǨǑ 

șȡǑ  ӶǽȀ, ǻ̆ǶȄȅǱ ǞǸǔ ȀǺȄ̔ ǢȄǩ ȀʪǢ ͛Ȅȋǵ ǞǸǔ ʙȅʆȓȄ ǖԑǻȄȓȆ ȅǵǼȄǶȋǳ ȀǔǼʹǰ ǢȋǼȋǨǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ȝ.ș 

 

ȅǾǣǵ Ƿǽ-ș: ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙϊȅǱ ȅǵȭǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü PPE ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ 

ü ӶǽȀ, Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǞǸǔ ǚǶǢǼǰ ȅǵǸɝȄǧǵ 

ü ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞȋʺȀȅǼǩ Ȁǔʈȁ ǞǸǔ ȭȀǬ ǗǶ 

ü ʑǘǔȀ֚ȋȁǼ ϤȄϚȄ ǢǼǵ 

ü ȅǩǤ, ȅǷʺǧȄǼ ǞǸǔ ǶȅǩǾǵȄǼ ȭȀǬ ǗǶ 

 

(Ǣ) PPE ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ 

ǺȅǮǚǽ ț-ǞǼ ǘǵǷǼȋǺǾǵ ǾȆǬ-ț.ș-Ǟ ȅǸǿȓǸϊ-ǥ ǖԑȀǼǰ ǢξǵǑ 

 

(ǣ) ӶǽȀ, Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǞǸǔ ǚǶǢǼǰ ȅǵǸɝȄǧǵ 

ϛȄȀ Ǡȋȓȅ̷ǔ ȁǽ ǞǢʨ ǱȄǶȆȓ ʙȅʆȓȄ ȭǻǣȄȋǵ ԋʨ ǴȄԅ ǸȄ ǚǶǢǼǰ ǞǢȀȄȋǲ ֜ʱ ǢǼȋǱ ǚˌ ǱȄǶǺȄʔȄ ȮǱȅǼ ǢǼȋǱ 

ϛȄȋȀǼ ȅǾǣȄ ϤǸϘǱ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǖʅȄȅȀʨȅǽǵ ǞǸǔ ǖȅʺȋǩǵ ϛȄȀ ϤǸȁȄǼ ǢȋǼ Ȁ̩ȄȅǳǱ ȁȓǑ Ǟǘ ʙȅʆȓȄȓ ϛȄȀ 

Ύȅǽȋȓ ȮǱȅǼ ǱȄȋǶǼ ȀȄȁȄȋϦ ǴȄԅ ǤǽȄȋǵȄ ȁȓ ǞǸǔ ǞǢʨ ȭǻȄǤ֨ʔ ȮǱȅǼ ǢǼȄ ȁȓǑ 

 

ϛȄȀ Ǡȋȓȅ̷ǔ ӶǽȀ (Tools) ȅǵǸɝȄǧǵ 

 

ϛȄȀ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ȅǸȅǹ̏ ӶǽȋȀǼ ʙȋȓȄǩǵ ȁȓ, ǻȄǼ Ǻȋϡ ʙȄǲȅǺǢǹȄȋǸ Ǟǘ ӶǽȀͼȋǽȄ ͼξΖԛǰɝ: 

 

ș. C-clamp (ȅȀ-ɹ ʅȄ̩)ּǕ ȅȀ-ɹ ʅȄ̩ ǞǢʨ ǾȅʱǾȄǽȆ ʴʅȄ̩ ǻȄ ԋʨ ǢȄȋǩǼ ǖǔǾȋǢ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ǗǬǢȄȋǱ 

ϤǸϘǱ ȁȓǑ Ǟʨ ȅǸȅǹ̏ ǴȄԅ ǸȄ ǚǶǢǼȋǰǼ ȀʪǢ ǖǸ͛Ȅȋǵ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

Ț. ȅǧȅǶǔ ȁʅȄǺȄǼǕ ȅǧȅǶǔ ȁʅȄǺȄǼ Ǡȋȓȅ̷ǔȋȓǼ ǶǼ ǖȅǱȅǼʱ ȭǺǬȄǽ ǸȄ ǖǸȅǾ͊ Ǹϊ ǶȅǼ͈ȄǼ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ 

ȀȄǴȄǼǰǱ ȁȄǽǢȄ ǴȄԅ ǸȄ ȭǺǬȄǽ ǖǶȀȄǼȋǰǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ț. Ǹǽ ȅǶǵ ȁʅȄǺȄǼǕ Ǹǽ ȅǶǵ ȁʅȄǺȄǼ ǞǢʨ ǾȅʱǾȄǽȆ ȁȄԅȅȑ, ǻȄ ǚǶǢǼȋǰ ǵǼǺ ǸȄ ǾȅʱǾȄǽȆ ǗǥȄǱ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

Ǟʨ ȅǵȅǳɝ͊ ǩȄȓǤȄȓ ǧȄǶ ʙȋȓȄȋǤǼ ǩϢ ǚǶ֜ʱǑ 

 

Ȝ. ȭȀ̀ȄǼ ǶȄ˗Ǖ ȭȀ̀ȄǼ ǶȄ̠ Ǡȋȓȅ̷ǔ ǞǸǔ ǢȄʨǔȋȓǼ ʙȄǲȅǺǢ ǖǸ͛Ȅȓ ȅǵȋǳɝǾǢ ȅǧͥ ǼȄǣȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ 

ȭǺǬȄǽ ǸȄ ǴȄԅȋǱ ȭǨȄǬ ǤǱɝ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

 

ȝ. ȁʅȄǢ Ȁ (Hack Saw )ּ Ǖ ȁʅȄǢ ƚȀƛ ǞǢʨ ȁȄǱǽ ֜ʱ ǢȄǬȄǼ ȀǼ˙ȄǺ ǻȄ ȀȄǴȄǼǰǱ ȭǺǬȄǽ ǸȄ ̘Ȅȅ͗ȋǢǼ ʨǚǸ ǸȄ ǸȄǼ 

ǢȄǬȄ ȁȓǑ Ǟʨ ȭǺǬȄǽ ǢȄǬȄǼ ǩϢ ʙȋȓȄǩǵȆȓǑ 
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Ȟ. ǷȄǘǽǕ ǷȄǘǽ ǞǢʨ ǢȄʨǔ Ӷǽ ǻȄ ǖǹʅ̇ǼȆǰ ǸȄ ǸȄǘȋǼǼ Ԝȋ͌Ǽ Ǻ֩ǰǱȄ ǞǸǔ ǗӜȅǱ ȀǺεȓ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ 

Ǡȋȓȅ̷ǔ ǶǼǸǱͫ ǢȄȋǩǼ ǶȅǼ͔ȄǼ Ǡ ǶȅǼǶȄʨ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

ȟ. ȅǧȋǩǽǕ ȅǧȋǩǽ ǞǢʨ ǴȄǼȄȋǽȄ ǻ̆ ǻȄ ǴȄԅ ǸȄ ǶȄǲȋǼǼ ǚǶȋǼ ǧȄǶ ʙȋȓȄǤ ǢȋǼ ǢȄǬȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ ȭǺǬȄǽ ǢȄǬȄǼ 

ǩϢ ʙȋȓȄǩǵȆȓ ȁȋǱ ǶȄȋǼǑ 

 

Ƞ. ̘ȄȓȄȀɝ (Pliers )ּ Ǖ ̘ ȄȓȄȀɝ ǞǢʨ ȁȄȋǱǼ ȀǼ̇ȄǺ ǻȄ ȭǺǬȄǽ ǸȄ ǖϢȄϢ ǚǶǢǼǰ ǴǼȋǱ, ǸсǢȄȋǱ ǞǸǔ ȭǬȋǵ ȅǵȋȓ ǻȄǠȓȄǼ 

ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǴȄԅ ǗǬȋǢ ǼȄǣȄǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ȡ. ǠȓʅȄǼ ʛȄǾ (Wire Brush )ּ Ǖ ǠȓʅȄǼ ʛȄǾ ǴȄԅǼ Ԝȋ͌Ǽ ǺȓǽȄ, ǺȅǼǧȄ ǸȄ ǖϢ ǖʙȋȓȄǩǵȆȓ ǚǶȄǳȄǵ ǶȅǼ͈ȄǼ ǢǼȋǱ 

ϤǸϘǱ ȁȓǑ Ǟʨ ȭǺǬȄǽ Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ ǞǸǔ ǶȋǼ ϤǸϘǱ ȁȓǑ 

 

șȘ. Ǡȋȓ̷ ȭǤǩ (Weld Gauge )ּ Ǖ Ǡȋȓ̷ ȭǤǩ ǞǢʨ ǶȅǼǺȄǶ ȀǼ˙ȄǺ ǻȄ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ Ǡ ǗǢȄǼ ǶȅǼǺȄǶ ǢǼȋǱ 

ϤǸϘǱ ȁȓǑ Ǟʨ Ǡȋȓȋ̷Ǽ ǚ̩ǱȄ, ǤǹȆǼǱȄ ǞǸǔ ʙ͛ ȀʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

șș. ̡ʅȄǢȅ͢ǲ Ǭǔ (Blacksmith Tong )ּ Ǖ ̡ʅȄǢȅ͢ǲ Ǭǔ ǞǢʨ ǾȅʱǾȄǽȆ ȁȄǱǽ ֜ʱ ǻ̆ ǻȄ ǴȄԅ ǸȄ ȭǺǬȄǽ ǖǔǾ ǴȄǼǰ 

ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǚ˭̔ ǴȄԅ ǴǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

 

șȚ. Ǡȋȓȅ̷ǔ ȭǬȅǸǽ ǚǘǲ ǶȅǩǾǵȄǼ (Welding Table with Positioner )ּ Ǖ Ǡȋȓȅ̷ǔ ȭǬȅǸǽ ǞǢʨ ǾȅʱǾȄǽȆ ȭǬȅǸǽ 

ǻȄ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ Ԝ͌ ȮǱȅǼ ǢȋǼ ǞǸǔ ǶȅǩǾǵȄǼ Ǡȋȓȅ̷ǔ ȭǬȅǸȋǽ ǚǶǢǼǰ ȅ͛ȅǱ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

 

șț. ǩǸ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ/ȅǷʺǧȄǼ (Job Holding Devices/Fixture )ּ Ǖ Ǟǘ ȀǼ˙ȄǺͼȅǽ ȅǸȅǹ̏ ǚǶǢǼǰ ǸȄ ǖǔǾ 

ȀʪǢǹȄȋǸ ȅ͛Ǽ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ȅǸȅǹ̏ ǴǼȋǰǼ ȅǷʺǧȄǼ ǸȄ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȁȋǱ ǶȄȋǼ ǻȄ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ 

ȀǺȓ ȅ͛ȅǱǾȆǽǱȄ ȅǵȅ́Ǳ ǢȋǼǑ 

 

șȜ. ȁʅȄ̃ ʈȄǘ̃ȄǼ (Hand Grinder )ּ Ǖ ȁʅȄ̃ ʈȄǘ̃ȄǼ ǞǢʨ ǾȅʱǾȄǽȆ ȁȄȋǱǼ ǻ̆ ǻȄ ǴȄԅ ǸȄ ǖϢ ǚǶǢǼȋǰǼ Ԝ͌ ǥȋǿ 

Ǻ֩ǰ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ ȭǺǬȄǽ ȭǾȅǶǔ ǞǸǔ ȭȀȄǩȄ ǢǼȄǼ ǩϢ ǚǶ֜ʱǑ 

 

șȝ. ȁʅȄ̃ ȅʑǽ (Hand Drill )ּ Ǖ ȁʅȄ̃ ȅʑǽ ǞǢʨ ȁȄȋǱǼ ǻ̆ ǻȄ ȅǸȅǹ̏ ǴǼȋǵǼ ǤǱɝ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ ȭǺǬȄǽ 

ǸȄ ǖϢȄϢ ǚǶǢǼȋǰ ȅǵȅǳɝ͊ ǗǢȄȋǼǼ ǤǱɝ ȮǱȅǼǼ ǩϢ ʙȋȓȄǩǵȆȓǑ 

 

șȞ. ȭȀȄ̷ȄȅǼǔ ӶǽȀ (Soldering Tools )ּ Ǖ ȭȀȄ̷ȄȅǼǔ ӶǽȀ ȭǺǬȄǽ ǸȄ ȮǸԋʅȅǱǢ ǚǶȄǳȄǵ ǞǢȅʔǱ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

Ǟʨ ȀȄǴȄǼǰǱ ȅǸԋʅִ ȀǔȋǻȄǤ ǞǸǔ ȭǨȄǬ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓǑ 

 

Ǟǘ ӶǽȀͼȅǽ ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ȅǸȅǹ̏ ǶǻɝȄȋȓ ǞǸǔ ǢȄȋǩǼ ǴǼȋǰ ȀȁȄȓǱȄ ʙǳȄǵ ǢȋǼ ǞǸǔ ʙȅǱʨ ӶǽȀ ȅǵȅǳɝ͊ ǢȄȋǩ 

ǚǶ֜ʱǑ 

 

ϛȄȀ Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ: 

ș. ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞǼ ǞȋʺȀȅǼǩ (Gas Welding Set and its Accessories) : ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬ ȀǸ 

ǴǼȋǵǼ ϛȄȀ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ʙȋȓȄǩǵȆȓ ȀǼ̇ȄǺ Ǡ ǚǶǢǼǰ ǲȄȋǢǑ ǞǼ Ǻȋϡ Ǡȋȓȅ̷ǔ Ǭǧɝ, ϛȄȀ ȅȀȅǽ̃ȄǼ, ȭǼͼȋǽǬǼ, 

ỡ̄Ǻ, ȭǤǩ ǘǱʅȄȅǳ ǖ̇ ɝɦ֖ ǲȄȋǢǑ 

 

Ț. ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ (Oxygen Cylinder ): ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ ϛȄȀ Ǡȋȓȅ̷ǔȋȓ ǖȅʺȋǩǵ ȀǼǸǼȄȋȁǼ ǩϢ ϤǸϘǱ 

ȁȓǑ Ǟʨ Ǡȋȓȅ̷ǔ Ǭȋǧɝ ỡ̄Ǻ ȮǱȅǼ ǢǼȄǼ ǩϢ ͼξΖԛǰɝǑ 
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ț. ǖʅȄȅȀʨȅǽǵ ȅȀȅǽ̃ȄǼ (Acetylene Cylinder ): ǖʅȄȅȀʨȅǽǵ ȅȀȅǽ̃ȄǼ ϛȄȀ Ǡȋȓȅ̷ǔȋȓ ʙǴȄǵ ΎȄǽȄȅǵ ȅȁȋȀȋǸ 

ϤǸϘǱ ȁȓǑ Ǟʨ ϛȄȋȀǼ ǱȆʛ ǱȄǶ ǚִǶ̏ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄ ǴȄԅ ǤǽȄȋǵȄǼ ǩϢ ʙȋȓȄǩǵȆȓǑ 

 

Ȝ. ȅȀȅǽ̃ȄǼ ȭʙȀȄǼ ȭǤǩ (Oxy/Acetylene) (Cylinder Pressure Gauge ): Ǟʨ ȅȀȅǽ̃ȄȋǼǼ ȅǹǱȋǼ ϛȄȋȀǼ ǧȄǶ 

ǶȅǼǺȄǶ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ȅȀȅǽ̃ȄȋǼ ϛȄȋȀǼ ȀʪǢ ǶȅǼǺȄǰ ǗȋǨǑ 

 

ȝ. ǢȄȋǩǼ ȭʙȀȄǼ ȭǤǩ (Oxy/Acetylene) (Working Pressure Gauge ): Ǟʨ ϛȄȀ ȅȀȅǽ̃ȄȋǼǼ ȭǼͼȋǽǬȋǼǼ 

ǺȄϡȋǺ Ǡȋȓȅ̷ǔ Ǭȋǧɝ ȭʙȅǼǱ ϛȄȋȀǼ ǧȄǶ ǶȅǼǺȄǶ ǢȋǼǑ Ǟǘ ȭǤǩʨ ȀʪǢ ǧȄǶ ȅǵȓ̆ȋǰ ȀȄȁȄϦ ǢȋǼǑ 

 

Ȟ. ǖȅʺȋǩǵ ȭǼͼȋǽǬǼ (Oxygen Regulator ): ǖȅʺȋǩǵ ȭǼͼȋǽǬǼ ϛȄȀ ȅȀȅǽ̃ȄǼ ȭǲȋǢ ǗȀȄ ǖȅʺȋǩȋǵǼ ǧȄǶ ǢȅǺȋȓ 

Ǡȋȓȅ̷ǔ Ǭȋǧɝ ȀʪǢǹȄȋǸ ȭʙǼǰ ǢȋǼǑ 

 

ȟ. ǖȅʺȋǩǵ ȭȁȄȀ (Oxygen Hose ): ǖȅ̋ȋǩǵ ȭȁȄȀ ϛȄȀ ȅȀȅǽ̃ȄǼ ȭǲȋǢ Ǡȋȓȅ̷ǔ Ǭǧɝ Ƕǻɝ̇ ǖȅ̋ȋǩǵ ǶȅǼǸȁǰ ǢȋǼǑ 

Ǟʨ ǾȅɦǾȄǽȆ ǞǸǔ ǻǲȄǻǲǹȄȋǸ ȅǵȅǺɝǱ ȁǠȓȄ ǚȅǧǱ ǻȄȋǱ ǱȄȋǱ ȭǢȄȋǵȄ ԝȋǬȄ ǵȄ ȁȓǑ 

 

Ƞ. ͟ȄǢɝ ǽȄǘǬȄǼ (Spark Lighter ): ͟ȄǢɝ ǽȄǘǬȄǼ ϛȄȀ Ǡȋȓȅ̷ǔ ςξ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ϛȄȀ ȅȀȅǽ̃ȄǼ 

ȭǲȋǢ ȭǸǼ ȁǠȓȄ ϛȄȋȀ ͟ȄǢɝ ȮǱȅǼ ǢȋǼ, ǻȄ ΎȄǽȄȅǵ ϛȄȋȀ Ǘͼǵ ǴǼȄȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

ȡ. ǖʅȄǶȄǼȄǬȄȀ ȭǼ˗ (Apparatus Wr ench ): ǖʅȄǶȄǼȄǬȄȀ ȭǼ˗ ϛȄȀ Ǡȋȓȅ̷ǔ ȀǼ˙ȄǺͼȋǽȄ ʪǢǺǱ ͛ȄǶǵ Ǡ ȀʪǢǹȄȋǸ 

Ȁǔ֜ʱ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

 

șȘ. Ǡȋȓȅ̷ǔ Ǭǧɝ (Welding Torch ): Ǡȋȓȅ̷ǔ Ǭǧɝ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ֚ǽ ȀǼ̇ȄǺ, ǻȄ ϛȄȋȀǼ ǱȄǶȋǢ ȅǵȅǳɝ͊ 

ǩȄȓǤȄȓ ȭǢ̊Ȇ֗Ǳ ǢȋǼǑ Ǟʨ ǚǶǢǼǰ ǤǽȄȋǵȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

 

șș. Ǭǧɝ ʨǶ/ ǵǩǽ (Torch Tip/Nozzle ): Ǭǧɝ ʨǶ ǸȄ ǵǩǽ ϛȄȀ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǖǔǾ, ǻȄ ϛȄȋȀǼ ỡ̄ȋǺǼ ǗǢȄǼ ǞǸǔ 

ǱȄǶǺȄʔȄ ȅǵȓ̆ǰ ǢȋǼǑ Ǟʨ ȅǹ̏ ȅǹ̏ ǗǢȄȋǼ ǶȄǠȓȄ ǻȄȓ, ǻȄ ȅǸȅǹ̏ ǢȄȋǩǼ ǩϢ ǚǶ֜ʱǑ 

 

șȚ. ǖȅʺȋǩǵ ȭȁȄȀ ȀǔȋǻȄǤ (Oxygen Hose Connections ): ǖȅʺȋǩǵ ȭȁȄȀ ȀǔȋǻȄǤ ȀǼ˙ȄǺʨ ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ 

ǞǸǔ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ Ǻȋϡ ǖȅ̋ȋǩȋǵǼ ȀʪǢ ʙǸȄȁ ȅǵȅ́Ǳ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

 

șț. ǖʅȄȅȀʨȅǽǵ ȭȁȄȀ ȀǔȋǻȄǤ (Acetylene Hose Connections ): ǖʅȄȅȀʨȅǽǵ ȭȁȄȀ ȀǔȋǻȄǤ ǖʅȄȅȀʨȅǽǵ ȅȀȅǽ̃ȄǼ 

ǞǸǔ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ Ǻȋϡ ǖʅȄȅȀʨȅǽǵ ϛȄȋȀǼ ȀʪǢ ʙǸȄȁ ȅǵȅ́Ǳ ǢȋǼǑ 

 

șȜ. ǖʅȄȅȀʨȅǽǵ ȭǼͼȋǽǬǼ (Acetylene Regulator ): ǖʅȄȅȀʨȅǽǵ ȭǼͼȋǽǬǼ ϛȄȀ ȅȀȅǽ̃ȄǼ ȭǲȋǢ ǖʅȄȅȀʨȅǽǵ ϛȄȋȀǼ 

ǧȄǶ ǢȅǺȋȓ, Ǡȋȓȅ̷ǔ Ǭȋǧɝ ȭʙǼǰ ǢǼȄǼ ǩϢ ȀʪǢ ǧȄǶ ǸǩȄȓ ǼȄȋǣǑ 

 

șȝ. ǖʅȄȅȀʨȅǽǵ ȭȁȄȀ (Ace tylene Hose ): ǖʅȄȅȀʨȅǽǵ ȭȁȄȀ ϛȄȀ ȅȀȅǽ̃ȄǼ ȭǲȋǢ ǖʅȄȅȀʨȅǽǵ ϛȄȀ Ǡȋȓȅ̷ǔ Ǭȋǧɝ 

ȭǶȐǓǨȄȋǵȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ԍȒ ǞǸǔ ʹȓʙȅǱȋǼȄǴȆ ȁǠȓȄ ǚȅǧǱǑ 

 

șȞ. Ӷǘǵ ȭȁȄȀ (Twin Hose ): Ӷǘǵ ȭȁȄȀ ԋʨ ϛȄȀ (ǖȅʺȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵ) ǞǢȀȄȋǲ ǶȅǼǸȁǰ ǢǼȄǼ ǩϢ ϤǸϘǱ 

ȁȓǑ Ǟʨ ԋʨ ǗǽȄǳȄ ȭȁȄȋȀǼ ǺȋǱȄ ǢȄǩ ǢȋǼ, ȅǢβ ǞǢʨ ǺȄʔ ȭǢǸǽ ȅǳȋȓ ԋʨ ϛȄȀ ǶȅǼǸȁǰ ǢǼȄ Ȁ̭Ǹ ȁȓǑ 

 

șȟ. Ǡȋȓ̷ȄǼ ȭȁȄȀ ǩȋȓ̀ (Welder Hose Joints ): Ǡȋȓ̷ȄǼ ȭȁȄȀ ǩȋȓ̀ ȭȁȄȋȀǼ ȀǔȋǻȄǤ͛ǽ, ǻȄ ϛȄȀ ʙǸȄȋȁǼ 

ǻǲȄǻǲǱȄ ȅǵȅ́Ǳ ǢȋǼ ǞǸǔ ȭȁȄȋȀǼ ȀʪǢǹȄȋǸ ȀǔȋǻȄǤ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 
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șȠ. ǢȄǶǽȄǼ ǩȋȓ̀ ȀȋǢǬ (Coupler Joint Socket ): ǢȄǶǽȄǼ ǩȋȓ̀ ȀȋǢǬ ԋʨ ȭȁȄȀ ȀǔȋǻȄȋǤǼ ǩϢ ϤǸϘǱ ȁȓǑ 

Ǟʨ ȭȁȄȀ ԋʨ ǞǢȀȄȋǲ Ȁǔ֜ʱ ǢȋǼ ϛȄȋȀǼ ȀʪǢ ʙǸȄȁ ǸǩȄȓ ǼȄȋǣǑ 

 

șȡ. ǢȄǶǽȄǼ ǩȋȓ̀ ̘ȄǤ (Coupler Joint Plug ): ǢȄǶǽȄǼ ǩȋȓ̀ ̘ ȄǤ ȭȁȄȀ ȀǔȋǻȄȋǤǼ ǩϢ ϤǸϘǱ ̘ȄǤ, ǻȄ ϛȄȋȀǼ 

ʙǸȄȁ Ǹ̎ ǸȄ ȅ͛Ǽ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

ȚȘ. ǢȄʨǔ Ǭǧɝ (Cutting Torch ): ǢȄʨǔ Ǭǧɝ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǞǢʨ ȅǸȋǾǿ ǴǼǰ, ǻȄ ϛȄȋȀǼ ǱȄǶ ȅǳȋȓ ǴȄԅ ȭǢȋǬ ȭǷǽȄ 

ǻȄȓǑ Ǟʨ ϛȄȋȀǼ ỡ̄ȋǺǼ ǺȄϡȋǺ ǴȄԅ ǤǽȄȋǵȄǼ ǶǼ ǴȄԅȋǢ ȭǢȋǬ ȭǷǽȋǱ ϤǸϘǱ ȁȓǑ 

 

Țș. ỡ̄Ǻ ȅǺǬȄǼǕ ỡ̄Ǻ ȅǺǬȄǼ ϛȄȋȀǼ ỡ̄ȋǺǼ ǗǢȄǼ ǞǸǔ ǱȄǶǺȄʔȄ ǶǻɝȋǸ́ǰ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ ϛȄȋȀǼ ǻǲȄǻǲ 

ǶȅǼǺȄȋǰ ȅǺʠǰ ȅǵȅ́Ǳ ǢǼȋǱ ȀȁȄȓǱȄ ǢȋǼǑ 

 

Ǟǘ ǻ̆ǶȄȅǱ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢǹȄȋǸ ǞǸǔ ȅǵǼȄǶȋǳ Ȁ̩ȄȅǳǱ ǢǼȄǼ ǩϢ ǖǱʅ̇ ͼξΖԛǰɝǑ 

 

ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǚǶǢǼǰ 

ș. ǺȄǘ̷ ȅ͗ǽ (Mild Steel ): ǺȄǘ̷ ȅ͗ǽ ȁǽ ǞǢʨ ǢǺ ǢȄǸɝǵ֜  ɦȅ͗ǽ ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ 

ȅǵǺɝȄǰ ǢȄǩ, ǻ̆ǶȄȅǱ ȮǱȅǼ ǞǸǔ ǖϢȄϢ ϤȄǶǢ ȅǵǺɝȄǰ ʙǢȋ̼ ϤǸϘǱ ȁȓǑ ǞǼ ʙȅʆȓȄʨ Ȁȁǩ ǞǸǔ ǣǼǧ ǢǺ ȁȓǑ 

 

Ț. ǢȄǸɝǵ ȅ͗ǽ (Carbon Steel ): ǢȄǸɝǵ ȅ͗ȋǽǼ Ǻȋϡ ǚ̩ ǶȅǼǺȄȋǰ ǢȄǸɝǵ ǲȄȋǢ, ǻȄ ǾȅɦǾȄǽȆ ȅǢβ ǗȋǼȄ ǹїǼ ȁȋǱ 

ǶȄȋǼǑ Ǟʨ ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓ ǢȄǼǰ Ǟʨ Ȁȁȋǩ ǤǽȄȋǵȄ ǻȄȓ ǞǸǔ ӝǸ ǾȅʱǾȄǽȆ ȁȓǑ ȅǸȅǹ̏ ǴǼȋǵǼ 

ǢȄǸɝǵ ȅ͗ǽ ǼȋȓȋǨ, ȭǻǺǵ ȁǬ-ȋǼȄǽǮ ǞǸǔ ȭǢȄ̷-ȋǼȄǽǮ, ǻȄ ȅǸȅǹ̏ ǢȄȋǩ ϤǸϘǱ ȁȓǑ 

 

ț. ǢȄ͗ ǗǻȂǼǵ (Cast Iron ): ǢȄ͗ ǗǻȂǼǵ ǞǢʨ ǴȄԅ ǻȄ ǚ̩ ǶȅǼǺȄȋǰ ǢȄǸɝǵ Ǡ ȅȀȅǽǢǵ ǴȄǼǰ ǢȋǼǑ Ǟʨ ӝǸǘ Ǿɦ 

ǞǸǔ ȭǬǢȀǘ, ǱȋǸ ǹїǼǑ ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǢȄ͗ ǗǻȂǼǵ ϤǸȁȄǼ ǢǼȋǱ ȅǸȋǾǿ ȀʪǢ ȭǢȐǾǽ ʙȋȓȄǩǵ, ǢȄǼǰ ǞǼ 

ǷȄǬǽ ֩ȅ͊ ȁȋǱ ǶȄȋǼǑ 

 

Ȝ. ǖʅȄ֟ȅǺȅǵȓȄǺ (Aluminum ): ǖʅȄ֟ȅǺȅǵȓȄǺ ǞǢʨ ȁȄǽǢȄ, ǾȅʱǾȄǽȆ ǞǸǔ ǺȅǼǧȄ-ʙȅǱȋǼȄǴȆ ǴȄԅǑ Ǟʨ ϛȄȀ 

Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǚǶ֜ ,ɦ ǱȋǸ Ǟʨ Ȁȁȋǩ ǤǼǺ ȁȋȓ ȭǻȋǱ ǶȄȋǼ ǞǸǔ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȀǺȓ ȀǱǢɝǱȄ ʙȋȓȄǩǵǑ 

ǖʅȄ֟ȅǺȅǵȓȄǺ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǚǶ֜  ɦϛȄȀ ȅȀȅǽ̃ȄǼ ǞǸǔ ǬȋǧɝǼ ǳǼǢȄǼ ȁȓǑ 

 

ȝ. ʛȄȀ (Brass ): ʛȄȀ ȁǽ ǞǢʨ ǴȄԅ ǻȄ ǱȄǺȄ ǞǸǔ ǳ͚Ȅ ȅǺȅʠǱ ǢȋǼ ȮǱȅǼ ǢǼȄ ȁȓǑ Ǟʨ Ȁȁȋǩ ϛȄȀ Ǡȋȓȅ̷ǔȋȓ ϤǸȁȄǼ 

ǢǼȄ ǻȄȓ ǞǸǔ Ǟʨ ǚˌ ǱȄǶǺȄʔȄȓ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǚǶ֜ʱǑ ʛȄȋȀǼ Ǿȅɦ ǞǸǔ ǳȆǥɝ͛ȄȓȆ ͼǰȄǸǽȆ ǖȋǵǢ ȭ́ȋʔǘ ǘ̃Ȅȅ͖ȋǱ 

ϤǸϘǱ ȁȓǑ 

 

Ȟ. ȭʛȅǩǔ ǚǶǢǼǰ (Brazing Materials ): ȭʛȅǩǔ ȁǽ ԋʨ ǴȄԅȋǢ ǞǢȀȄȋǲ ֜ʱ ǢǼȄǼ ǞǢʨ ʙȅʆȓȄ, ǱȋǸ Ǟʨ ϛȄȀ 

Ǡȋȓȅ̷ǔȋȓǼ ȭǲȋǢ ǢǺ ǱȄȋǶ ǢǼȄ ȁȓǑ ȭʛȅǩǔ ǚǶǢǼǰ ȀȄǴȄǼǰǱ ǱȄǺȄ ǸȄ ǖʅȄ֟ȅǺȅǵȓȄǺȀȁ ǖϢȄϢ ǴȄԅ ǲȄȋǢ, ǻȄ ԋǘ ǸȄ 

ǱȄǼ ȭǸȅǾ ǴȄԅȋǢ ǞǢȅʔǱ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ Ǟʨ ǻ̆ǶȄȅǱ, ǴȄԅ ȅǾȋ̼ ϤǸϘǱ ȁȓǑ 

 

ȟ. ȭȀȄ̷ȄȅǼǔ ǚǶǢǼǰ (Soldering Materials ): ȭȀȄ̷ȄȅǼǔ ǚǶǢǼǰ ȭǨȄǬ ǴȄԅ ǖǔǾȋǢ ǞǢȅʔǱ ǢǼȋǱ ϤǸϘǱ ȁȓ 

ǞǸǔ ǞǼ ǩϢ ǢǺ ǱȄǶǺȄʔȄ ʙȋȓȄǩǵǑ ȭȀȄ̷ȄȅǼǔȋȓ ȀȄǴȄǼǰǱ ȭȀȄ̷ȄǼ (ǱȄǺȄ ǞǸǔ ȀȆȀȄǼ ȅǺʠǰ) ϤǸϘǱ ȁȓ ǞǸǔ Ǟʨ 

ǘȋǽǢʏȅǵʺ Ǡ ȭǨȄǬ ǗǢȄȋǼǼ ǴȄԅ ǖǔǾͼȋǽȄȋǱ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

Ǟǘ ǚǶǢǼǰͼȅǽǼ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ϤǸȁȄǼ ȅǵȅ́Ǳ ǢǼȋǸ ȭǻ ȀʪǢ ǚǶǢǼǰ, ϛȄȀ ǞǸǔ ȭǬǢȅǵǢ ϤǸϘǱ ȁȋˏ, ǻȄȋǱ 

ǢȄȋǩǼ ǺȄǵ ǞǸǔ ͛ȄȅȓΖ ǸǩȄȓ ǲȄȋǢǑ 



149 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

 

(Ǥ) ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞȋʺȀȅǼǩ Ȁǔʈȁ ǞǸǔ ȭȀǬ ǗǶ 

ϛȄȀ Ǡȋȓȅ̷ǔ ǞǢʨ ͼξΖԛǰɝ ʙȅʆȓȄ ȭǻǣȄȋǵ ԋʨ ǸȄ ǱȄǼ ȭǸȅǾ ǴȄԅȋǢ ǞǢȅʔǱ ǢǼȋǱ ϛȄȋȀǼ ǱȄǶ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ϛȄȀ 

Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞǼ ǞȋʺȀȅǼǩͼȋǽȄ ȀʪǢǹȄȋǸ Ȁǔʈȁ ǞǸǔ ͛ȄǶǵ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢǹȄȋǸ 

ǞǸǔ ȅǵǼȄǶȋǳ Ȁ̩̏ ǢǼȄ ǻȄȓǑ 
 

ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞȋʺȀȅǼǩ ȀǔʈȋȁǼ ǴȄǶȀ֚ȁ 

ș. ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ȅǵǸɝȄǧǵ 

ʙǲȋǺ, ǗǶǵȄǼ ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ǞǢʨ ǚǶ֜ʱ ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ȅǵǸɝȄǧǵ ǢξǵǑ Ǟʨ ǞǢʨ ԛǰɝ ȭȀǬ ȁȋǱ ȁȋǸ 

ǻȄǼ Ǻȋϡ ǼȋȓȋǨ ϛȄȀ ȅȀȅǽ̃ȄǼ, ȭǼͼȋǽǬǼ, Ǡȋȓȅ̷ǔ Ǭǧɝ, ʨǶ/ ǵǩǽ, ̛ Ȅ,̋ ǞǸǔ ǖϢȄϢ ʙȋȓȄǩǵȆȓ ǞȋʺȀȅǼǩǑ 

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ: ȀȄǴȄǼǰǱ ԋʨ ϛȄȀ ȅȀȅǽ̃ȄǼ ʙȋȓȄǩǵ ǖȅʺȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵǑ 

¶ ȭǼͼȋǽǬǼ: ϛȄȀ ȅȀȅǽ̃ȄȋǼǼ ǧȄǶ ȅǵȓ̆ȋǰǼ ǩϢ ȭǼͼȋǽǬǼ ȅǵǸɝȄǧǵ ǢξǵǑ Ǟʨ ȅȀȅǽ̃ȄǼ ȭǲȋǢ ǗȀȄ ϛȄȋȀǼ ǧȄǶ 

ǢȅǺȋȓ Ǡȋȓȅ̷ǔ Ǭȋǧɝ ȀʪǢǹȄȋǸ ȭǶȐǓȋǨ ȭǳȓǑ 

¶ Ǡȋȓȅ̷ǔ Ǭǧɝ: Ǟʨ ϛȄȋȀǼ ỡ̄Ǻ ȮǱȅǼ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ȅȀȅǽ̃ȄǼ ȭǲȋǢ ϛȄȀ ʈȁǰ ǢȋǼ, ȭǻʨ ȀʪǢ 

ǱȄǶǺȄʔȄȓ ΎȄǽȄȋǵȄǼ ǩϢ ȭʙȅǼǱ ȁȓǑ 

 

Ț. ǞȋʺȀȅǼǩ Ȁǔʈȁ 

ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ǩϢ ȅǢӫ ǞȋʺȀȅǼȋǩǼ ʙȋȓȄǩǵ ȁȓ ȭǻǺǵ: 

¶ ϛȄȀ ȭȁȄȀ: ǖȅ̋ȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵ ϛȄȀ ȅȀȅǽ̃ȄǼ ȭǲȋǢ Ǡȋȓȅ̷ǔ Ǭǧɝ Ƕǻɝ̇ ǶȅǼǸȁȋǰǼ ǩϢ ȀʪǢ ϛȄȀ ȭȁȄȀ 

ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

¶ ỡ̄Ǻ ȭǤǩ: ϛȄȋȀǼ ỡ̄ȋǺǼ ǗǢȄǼ ǞǸǔ ǱȄǶǺȄʔȄ ǶǼȆ́Ȅ ǢǼȄǼ ǩϢ Ǟʨ ͼξΖԛǰɝǑ 

¶ ͟ȄǢɝ ǽȄǘǬȄǼ: ϛȄȀ Ǡȋȓȅ̷ǔ ςξ ǢǼȄǼ ǩϢ Ǟʨ ϤǸϘǱ ȁȓǑ 

¶ ǖʅȄǶȄǼȄǬȄȀ ȭǼ˗: Ǟʨ ȀʪǢǹȄȋǸ ȀǺ͚ ȀǔȋǻȄǤ ǞǸǔ ȀǼ˙ȄǺ ȭǺǼȄǺǱ ǞǸǔ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǢǼȋǱ ϤǸϘǱ 

ȁȓǑ 

ț. ȀʪǢ ǶȅǼǺȄȋǰ ϛȄȀ ȅǵǸɝȄǧǵ 

ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϛȄȋȀǼ ǶȅǼǺȄǰ ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ ʙȋȓȄǩǵǑ ǖȅǴǢȄǔǾ ǢȄȋǩǼ ǩϢ ǖȅ̋ȋǩǵ ǞǸǔ 

ǖʅȄȅȀʨȅǽȋǵǼ ȅǺʠǰ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ǱȋǸ, ȅǸȋǾǿ ǴǼȋǵǼ ǢȄȋǩǼ ǩϢ ǖϢ ϛȄȀ ȭǻǺǵ ȭʙȄȋǶǵ ǸȄ ȁȄǘȋʑȄȋǩǵ ϤǸȁȄǼ 

ǢǼȄ ȁȋǱ ǶȄȋǼǑ 

 

ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞȋʺȀȅǼǩ ȀʪǢǹȄȋǸ ͛ȄǶǵ 

ș. ȅȀȅǽ̃ȄȋǼǼ ͛Ȅǵ ȅǵǸɝȄǧǵ 

ϛȄȀ ȅȀȅǽ̃ȄǼ ԋʨ (ǖȅʺȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵ) ȅǵǼȄǶǳǹȄȋǸ ͛ȄǶǵ ǢǼȋǱ ȁȋǸǑ Ǟʨ ǖǸϩǘ ǚ̐ȇʱ ǩȄȓǤȄȓ, ֧͛ǹȄȋǸ 

ǼȄǣȄ ǚȅǧǱ ǻȄȋǱ ϛȄȀ ȅȀȅǽ̃ȄȋǼ ȭǢȄȋǵȄ ǴǼȋǵǼ ԝȋǬȄ ǸȄ ǖȅʿǢȄȋ˦Ǽ ӱǓȅǢ ǵȄ ǲȄȋǢǑ ȅȀȅǽ̃ȄǼͼȅǽ ǞȋǢ ǖǶȋǼǼ ȭǲȋǢ 

ȅǵǼȄǶǳ ԌǼȋΖ ǼȄǣȄ ǚȅǧǱ ǞǸǔ ȀǼȄȀȅǼ ֨ǻɝȄȋǽȄǢ ǸȄ ǚ͍ǱȄ ȭǲȋǢ ԌȋǼ ǼȄǣȄ ǚȅǧǱǑ 

 

Ț. ȭǼͼȋǽǬǼ ͛ȄǶǵ 

ʙȅǱʨ ȅȀȅǽ̃ȄȋǼǼ ǚǶǼ ǞǢʨ ȭǼͼȋǽǬǼ ͛ȄǶǵ ǢξǵǑ ȭǼͼȋǽǬǼ ȅȀȅǽ̃ȄǼ ȭǲȋǢ ǗȀȄ ϛȄȋȀǼ ǧȄǶ ǢȅǺȋȓ Ǡȋȓȅ̷ǔ Ǭȋǧɝ 

ȀʪǢ ǶȅǼǺȄȋǰ ϛȄȀ ȭǶȐǓǨȄȋǱ ȀȄȁȄϦ ǢȋǼǑ ȭǼͼȋǽǬǼʨ ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȋǱ ȁȋǸ, ǻȄȋǱ ϛȄȋȀǼ ʙǸȄȁ ȅ͛ȅǱǾȆǽ ǲȄȋǢǑ 

 

ț. ϛȄȀ ȭȁȄȀ ȀǔȋǻȄǤ 

ϛȄȀ ȭȁȄȀ ԋʨ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǢǼȋǱ ȁȋǸ: 
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¶ ǖȅ̋ȋǩǵ ȭȁȄȀ ǖȅ̋ȋǩǵ ȅȀȅǽ̃ȄǼ ǞǸǔ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ Ǻȋϡ ȀǔȋǻȄǤ ǢǼȋǸǑ 

¶ ǖʅȄȅȀʨȅǽǵ ȭȁȄȀ ǖʅȄȅȀʨȅǽǵ ȅȀȅǽ̃ȄǼ ǞǸǔ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ Ǻȋϡ Ȁǔ֜  ɦǢǼȋǸǑ 

ǚȋ̀ǣȋǻȄϛ ȭǻ, ϛȄȀ ȭȁȄȋȀǼ ȀǔȋǻȄǤʨ ȀҪǰɝǹȄȋǸ ȀʪǢ ǞǸǔ ȅȀǽ ǢǼȄ ǚȅǧǱ, ǻȄȋǱ ϛȄȋȀǼ ԝȋǬȄ ǵȄ ǥȋǬǑ 

 

Ȝ. Ǡȋȓȅ̷ǔ Ǭǧɝ ǞǸǔ ǵǩǽ ȀǔȋǻȄǤ 

Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǚǶȋǼǼ ǖǔȋǾ ʨǶ ǸȄ ǵǩǽ Ȁǔ֜ʱ ǢǼȋǱ ȁȋǸǑ Ǟǘ ǵǩǽ ǸȄ ʨǶʨ ϛȄȋȀǼ ỡ̄ȋǺǼ ǗǢȄǼ ǞǸǔ ǱȄǶǺȄʔȄ 

ȅǵȓ̆ǰ ǢȋǼǑ Ǟʨ ȅǸȅǹ̏ ǴǼȋǵǼ ʨȋǶǼ Ȁȋ̍ ǗȀȋǱ ǶȄȋǼ, ǻȄ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢǼȄ ǚȅǧǱǑ 

 

ȝ. ϛȄȋȀǼ ǧȄǶ ǶǼȆʹȄ ǢǼȄ  

 

ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ȀǔȋǻȄǤ ǢǼȄǼ ǶǼ, ȀǺ͚ ȀǔȋǻȄȋǤ ϛȄȋȀǼ ǧȄǶ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ ǞǢʨ ȭǨȄǬ ͟ȄǢɝ ǽȄǘǬȄǼ ǸȄ ϛȄȀ 

ȅǮȋǬʮǼ ϤǸȁȄǼ ǢȋǼ ǶǼȆʹȄ Ǣξǵ ǻȄȋǱ ȭǢȄȋǵȄ ԝȋǬȄ ǸȄ ȅǸǶȋǳǼ Ȁ̭ȄǸǵȄ ǲȄȋǢ ȅǢǵȄǑ 

 

ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ 

ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ Ǟȋ̋ȀȅǼǩ ͛ȄǶȋǵǼ ȀǺȓ ȅǵǼȄǶ˭Ȅ ӝǸǘ ͼξΖԛǰɝǑ ȅǢӫ ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝǾǵȄ: 

¶ ȅȀȅǽ̃ȄȋǼǼ ǢȄȋǨ ȭǢȄȋǵȄ ǴǼȋǵǼ Ǘͼǵ ǸȄ ǚ̐ȇʱ ȅǾǣȄ ǼȄǣȄ ǚȅǧǱ ǵȓǑ 

¶ ȀǸ ǴǼȋǵǼ ϛȄȀ ȅȀȅǽ̃ȄȋǼǼ ǩϢ ǗǽȄǳȄ ȅǵǼȄǶǳ ͛Ȅǵ ȅǵǴɝȄǼǰ ǢξǵǑ 

¶ ϛȄȋȀǼ ԝȋǬȄ ǸȄ ʙǸȄȋȁǼ ȭǢȄȋǵȄ ȀǺϬȄ ȭǳǣȄ ȅǳȋǽ ΚǱ ȀʪǢ ϤǸ͛Ȅ ȅǵǵǑ 

¶ ֧ǼʹȄ ȭǶȄǾȄǢ ǞǸǔ ȭˁȄǹȀ ǶȅǼǴȄǵ Ǣξǵ ǞǸǔ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ȀǸ ȀǺȓ ȅǾȅ̷ǔ ˁȄȀ ϤǸȁȄǼ ǢξǵǑ 

Ǟǘ ǴȄǶͼȅǽǼ ǺȄϡȋǺ, ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞǼ ǞȋʺȀȅǼǩ ȀʪǢǹȄȋǸ Ȁǔʈȁ ǞǸǔ ͛ȄǶǵ ǢǼȋǱ ǶȄǼȋǸǵ, ǻȄ ȅǵǼȄǶǳ 

ǞǸǔ ǢȄǻɝǢǼȆ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ǖǶȅǼȁȄǻɝǑ 

 

(ǥ) ʑǘǔȀ֚ȋȁǼ ϤȄϚȄ ǢǼǵ 

ʑǘǔ ȁǽ ǞǢʨ ʈȄȅǷǢʅȄǽ ȅǼȋʙȋǩȋ̀Ǿǵ, ǻȄ ǞǢʨ ǢȄǭȄȋǺȄ, ǚǶȄǳȄǵ ǸȄ ǻ̆ǶȄȅǱǼ ǗǢȄǼ, ǺȄǶ ǞǸǔ ȅǸ͚ȄȅǼǱ ȅǸǸǼǰ 

ʙǳǾɝǵ ǢȋǼǑ Ǡȋȓȅ̷ǔ, ȭǺȅǾȅǵǔ ǸȄ ǖϢȄϢ ǚִǶȄǳǵ ʙȅʆȓȄȋǱ ʑǘǔ ϤȄϚȄ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ ȭǢǸǽ ȅǮǩȄǘǵ 

ǵȓ, ǸǼǔ ǚǶȄǳȄǵ ȮǱȅǼǼ ȀʪǢ ȅǵȋǳɝǾǵȄ ʙǳȄǵ ǢȋǼǑ Ǟǘ ʙȅʆȓȄȓ, ʑǘǔ ȭǲȋǢ ǚǶȄǳȄǵ ǚִ ǶȄǳǵ ǢǼȄǼ ǩϢ ȀʪǢǹȄȋǸ ǞǸǔ 

ȅǵӝǓǱǹȄȋǸ ȅǵȋǳɝǾǵȄ ǖԑȀǼǰ ǢǼȄ ǚȅǧǱǑ  

 

ʑǘǔ ϤȄϚȄǼ ʙȅʆȓȄ  

ș. ʑǘǔ-ǞǼ ǴǼǵ ǞǸǔ ʙǢȄǼǕ ʑǘǔ ǵȄǵȄ ǴǼȋǵǼ ȁȋǱ ǶȄȋǼ, ȭǻǺǵ: 

¶ ǗǸ͖Ȅʮ ʑǘǔ: Ǟʨ ȀȄǴȄǼǰǱ ǢȄǭȄȋǺȄǼ ȮǸȅǾ͊ʅͼȋǽȄ ȅǧȅʔǱ ǢȋǼǑ 

¶ ʙ֜ȅʱǤǱ ʑǘǔ (Technical Drawings ): Ǟʨ ȀȄǴȄǼǰǱ ȅǵȅǳɝ͊ ǻ̆ǶȄȅǱ ǸȄ ǖǔȋǾǼ ǺȄǶ, ǗǢȄǼ, ǞǸǔ ǖϢȄϢ 

ȅǸǸǼǰ ʙǳǾɝǵ ǢȋǼǑ 

¶ ǩʅȄȅǺȅǱǢ ʑǘǔ: Ǟʨ ǤȄȅǰȅǱǢ ʑǘǔ ǻȄ ǺȄǶ, οǶȋǼǣȄ ǞǸǔ ȭ͔ǽ ǖԑȀȄȋǼ ȮǱȅǼ ȁȓǑ 

Ț. ǖˆȋǵǼ ʙǴȄǵ ǚǶȄǳȄǵǕ ʑǘǔ ϤȄϚȄ ǢǼȄǼ ȀǺȓ ȅǢӫ ֚ǽ ǚǶȄǳȄǵ ǼȋȓȋǨ ǻȄ ǗǶǵȄȋǢ ȭǣȓȄǽ ǼȄǣȋǱ ȁȋǸ: 

¶ ȭ͔ǽ: Ǟʨ ȅǵǴɝȄǼǰ ǢȋǼ ȭǻ ʑǘǔʨǼ ǗǢȄǼ ǗȀǽ ǗǢȄȋǼǼ ԅǽǵȄȓ ǢǱǬȄ ȭǨȄǬ ǸȄ ǸȑǑ 

¶ ǽȄǘȋǵǼ ǴǼǵ: ǽȄǘǵͼȅǽ ȅǸȅǹ̏ ǴǼȋǰǼ ȁȋǱ ǶȄȋǼ ȭǻǺǵ ȀȅǽǮ, ǮʅȄǾǮ, ǸȄ ǮȋǬǮ, ǻȄ ǚǶȄǳȄȋǵǼ Ǥǭǵ ǸȄ ǺȄǶ 

֓ǪȄȋǵȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

¶ ǖԑȌǳǥɝʅ ԍȅ͊ȋǢȄǰ (Perspective  View ): Ǟʨ ǚǶȄǳȄȋǵǼ ȀʪǢ ǗӜȅǱ ǞǸǔ ǱȄǼ ǖǸ͛Ȅ ȭǸȄǪȄȋǱ ȀȄȁȄϦ ǢȋǼǑ 

¶ ǴȄǼǰȄ ǞǸǔ ȭȀǢǾǵ ȅǹǚ: ȭȀǢǾǵ ȅǹǚȋȓǼ ǺȄϡȋǺ ǗǶȅǵ ȭǹǱȋǼǼ ǖǔȋǾǼ ȅǸǾǳ ȭǳǣȋǱ ǶȄȋǼǵǑ 
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ʑǘǔ ȭǲȋǢ ǚǶȄǳȄǵ ǚִǶȄǳǵ ʙȅʆȓȄ 

 

ș. ǺȄǶ Ǡ ǗǢȄǼ ȅǵǴɝȄǼǰǕ ʑǘǔ ȭǲȋǢ ȀʪǢ ǚǶȄǳȄǵ ȮǱȅǼǼ ǩϢ ʙǲȋǺ ǺȄǶ ǞǸǔ ǗǢȄǼ ȀʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȋǸǑ 

ǖ̂ ȋǵ ǻȄ ʙǳȅǾɝǱ ȁȋȓȋǨ, ǱȄ ǖԑȀȄȋǼ ǚǶȄǳȄǵʨ ȮǱȅǼ ǢǼȋǱ ȁȋǸǑ ǞǣȄȋǵ ʙȅǱʨ ǶȅǼǺȄȋǶǼ ȀʪǢǱȄ ǸǩȄȓ ǼȄǣȋǱ ȁȋǸ 

ǞǸǔ Ǟʨ ȀǼ̇ȄǺ Ǡ ǻ̆ǶȄȅǱǼ ȀʪǢǹȄȋǸ ʙȋǻȂȄȋǤǼ ǩϢ ͼξΖԛǰɝǑ 

 

Ț. ǚǶȄǳȄȋǵǼ Ǥǭǵ ȭǸȄǪȄǕ ʑǘǔ ςԎǺȄʔ ǗǢȄǼ ǞǸǔ ǺȄǶ ǵȓ, ǸǼǔ ǚǶȄǳȄȋǵǼ Ǥǭǵ ǞǸǔ ǱȄǼ ȅǸȅǹ̏ ǖǔȋǾǼ Ǻȋϡ Ȁ̩ Ǣɝ 

֓ǪȋǱ ȀȄȁȄϦ ǢȋǼǑ ǞǼ ǺȄϡȋǺ ǗǶȅǵ ǚǶȄǳȄȋǵǼ ֚ǽ ȮǸȅǾ͊ʅͼȋǽȄ ȭǻǺǵ ϤȄȀ, ʙ͛, ǚˌǱȄ ǞǸǔ ǖϢȄϢ ǗԑǿȅˈǢ Ǳϟ 

ǩȄǵȋǱ ǶȄǼȋǸǵǑ 

 

ț. ʑǘǔ ȭǲȋǢ ʙȅʆȓȄ ȅǵǴɝȄǼǰǕ ǞǢʨ ʑǘǔ ȭǲȋǢ ȀʪǢǹȄȋǸ ǚǶȄǳȄǵ ǚִǶȄǳǵ ǢǼȋǱ ȭǤȋǽ, ǱȄǼ ʙȅʆȓȄ ǩȄǵȋǱ ȁȋǸǑ 

ȭǻǺǵ, ȭǢȄǵ ǚǶȄǳȄǵʨ ʙǲȋǺ ǢȄǬȄ ȁȋǸ, ȭǢȄǵʨ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȋǸ, ǞǸǔ ȭǢȄǵʨ ȭǺȅǾȅǵǔ ǢǼȄ ȁȋǸðǞǘ ȀǺ͚ ǶǳȋʹǶ 

ǖ̂ ȋǵ ǸȅǰɝǱ ǲȄȋǢǑ 

 

Ȝ. ǻ̆ǶȄȅǱ ǞǸǔ ȀǼ̇ȄǺ ȅǵǸɝȄǧǵǕ ʑǘǔ ǖԑǻȄȓȆ ǚǶȄǳȄǵ ȮǱȅǼǼ ǩϢ ȀʪǢ ǻ̆ǶȄȅǱ ǞǸǔ ȀǼ̇ȄǺ ȅǵǸɝȄǧǵ ǢǼȄ ǖǱʅ̇ 

ͼξΖԛǰɝǑ ǞǼ Ǻȋϡ ǢȄǬȄǼ ȀǼ̇ȄǺ, Ǡȋȓȅ̷ǔ ӶǽȀ, ʈȄǘ̃ȄǼ, ȅʑǽ ǞǸǔ ǖϢȄϢ ȭǺȅǾȋǵǼ ϤǸȁȄǼ ȅǵǹɝǼ ǢǼȋǸǑ 

 

ʑǘǔ ϤȄϚȄ ǢǼȄǼ ǩϢ ʙȋȓȄǩǵȆȓ ǳʹǱȄ 

 

ș. ʑǘǔ Ƕǭǵ ʹǺǱȄǕ ʑǘǔ ȀʪǢǹȄȋǸ ϤȄϚȄ ǢǼȄǼ ǩϢ Ƕǭǵ Ǻ́ǱȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ǢǺͫǼȄ ǖ̂ ȋǵǼ ȅǸȅǹ̏ ǖǔǾ Ǡ 

ʙǱȆǢ ֓ǪȋǱ Ȁ́Ǻ ȁȋǱ ȁȋǸǑ Ǟʨ ȀʪǢ ǢȄȋǩǼ ʙȅʆȓȄ, ǚǶȄǳȄǵ ȀʪǢǹȄȋǸ ȮǱȅǼ ǢǼȄ ǞǸǔ ȀǔȋǾȄǴǵȆ ǸȄ ǶȅǼǸǱɝǵ ʙȋȓȄǤ  

ǢǼȄǼ ǩϢ ͼξΖԛǰɝǑ 

 

Ț. ʙ֜ȅʱǤǱ ǹȄǿȄ ֓ǪȋǱ ǶȄǼȄǕ ʑǘǔ ǞǸǔ ȅǮǩȄǘǵ ȀȄǴȄǼǰǱ ʙ֜ȅʱǤǱ ǹȄǿȄȓ ȭǽǣȄ ȁȓǑ ǢǺͫǼȄ Ǟǘ ǹȄǿȄ ֓ǪȋǱ ȀʹǺ 

ȁȋǽ ǱȄǼȄ ǚǶȄǳȄǵ ǚִǶȄǳǵ ʙȅʆȓȄȋǱ ǗǼǠ ǳʹ ȁȋǱ ǶȄǼȋǸǵǑ ȭǻǺǵ, ȅǸȅǹ̏ ǶȅǼǺȄǶ, ǺȄǶ, ǞǸǔ ǶȅǼȀǔϚȄǵ ȭǸȄǪȄǑ 

ț. ȅǸȅǹ̏ ȅǹǚ ȅǸȋ͆ǿǰ ǢǼȄǕ ǖˆȋǵ ȅǸȅǹ̏ ȅǹǚ ȁȋǱ ǶȄȋǼ, ȭǻǺǵ ǬǶ ȅǹǚ, ȀȄǘǮ ȅǹǚ, ǞǸǔ ȭȀǢǾǵ ȅǹǚǑ ʙȅǱʨ ȅǹǚ 

ȅǸȅǹ̏ ԍȅ͊ȋǢȄǰ ȭǲȋǢ ǚǶȄǳȄǵʨǼ ȮǸȅǾ͊ʅ ϤȄϚȄ ǢȋǼǑ ǢǺͫȋǳǼ Ǟǘ ȅǹǚͼȅǽǼ ȀʪǢ ϤȄϚȄ ǞǸǔ ȅǸȋ͆ǿǰ ǢǼȋǱ ȁȋǸǑ 

 

ʑǘǔ ϤȄϚȄǼ ǺȄϡȋǺ ǚǶȄǳȄǵ ȮǱȅǼǼ ȀǺȓ ȀǱǢɝǱȄ 

ș. ȀʪǢ ǚǶǢǼǰ ϤǸȁȄǼ ǢǼȄǕ ǖ̂ ȋǵǼ ȅǵȋǳɝǾǵȄ ǖԑȀǼǰ ǢǼȋǱ ȅǤȋȓ ȀʪǢ ǚǶǢǼǰ ȅǵǸɝȄǧǵ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ ǻȅǳ 

֖ǽ ǚǶǢǼǰ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǱȄȁȋǽ ǚǶȄǳȄǵʨǼ ͼǰǤǱ ǺȄǵ ǢȋǺ ǻȄȋǸ ǞǸǔ ȭȀʨ ǢȄȋǩ ǵȄ ǗȀȋǱ ǶȄȋǼǑ 

 

Ț. ֖ǽ ǺȄǶ Ǡ ǗǢȄǼ Ǟȅȑȋȓ ǧǽȄǕ ǖˆȋǵ ʙǳ˭ ǺȄǶ Ǡ ǗǢȄǼ ȀʪǢǹȄȋǸ ǖԑȀǼǰ ǢǼȋǱ ȁȋǸǑ ǞǢǳǺ ȭǨȄǬ-Ǹȑ Δʨ ǸȄ 

֖ǽ ǚǶȄǳȄǵ ȮǱȅǼǼ ǺȄǵ Ǡ ǢȄǻɝǢȄȅǼǱȄ ʣȄȀ ǢǼȋǱ ǶȄȋǼǑ ȀǸȀǺȓ ǖ̂ ȋǵǼ ȅǵǴɝȄȅǼǱ ǺȄǶ Ǡ ǗǢȄȋǼǼ ʙȅǱ ǺȋǵȄȋǻȄǤ ȅǳǵǑ 

 

ț. ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝǾǵȄ ǶȄǽǵ ǢǼȄǕ ǻǣǵ ʑǘǔ ȭǲȋǢ ǚǶȄǳȄǵ ȮǱȅǼ ǢǼȄ ȁȓ, Ǳǣǵ ȅǵǼȄǶ˭Ȅ ӝǸǘ ͼξΖԛǰɝǑ ȀʪǢ ȅǵǼȄǶ˭Ȅ 

ȭǶȄǾȄǢ ǞǸǔ ȀǼ˙ȄǺ ǶȅǼǴȄǵ Ǣξǵ, ǞǸǔ ȭǻȋǢȄȋǵȄ ǴǼȋǵǼ ȅǸǶǳ ǞȑȄȋǵȄǼ ǩϢ ֧ǼʹȄ ϤǸ͛Ȅ ʈȁǰ ǢξǵǑ 

 

(Ǧ) ȅǩǤ, ȅǷʺǧȄǼ ǞǸǔ ǶȅǩǾǵȄǼ ȭȀǬ ǗǶ 

ϛȄȀ Ǡȋȓȅ̷ǔȋȓ ȀʪǢǹȄȋǸ ǢȄǩ Ȁ̩ȄǳȋǵǼ ǩϢ ȅǩǤ, ȅǷʺǧȄǼ ǞǸǔ ǶȅǩǾǵȄȋǼǼ ȀʪǢǹȄȋǸ ȭȀǬǗǶ ǢǼȄ ǖǱʅ̇ 

ͼξΖԛǰɝǑ ǞͼȋǽȄ ȀǼ̇ȄȋǺǼ ǖǸ͛Ȅǵ ȅ͛Ǽ ǼȄǣȋǱ ǞǸǔ ǚǶǢǼǰͼȋǽȄ ȀʪǢǹȄȋǸ ǞǢȅʔǱ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄȋǱ Ǡȋȓȅ̷ǔ 

ʙȅʆȓȄ ȅǵ֖ɝǽ Ǡ ȅǵǼȄǶǳ ȁȓǑ 
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ȅǩǤ (Jig): ȅǩǤ ȁǽ ǞǢʨ ǻ ̆ǻȄ ǚǶǢǼǰͼȋǽȄȋǢ ȀʪǢǹȄȋǸ ǞǢʨ ȅǵȅǳɝ͊ ǖǸ͛Ȅȋǵ ǴȋǼ ǼȄǣȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ 

ʙȅʆȓȄ Ȁȁǩ ǞǸǔ ΚǱ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ȅǩǤ ȀʪǢǹȄȋǸ ǚǶǢǼǰ ȅ͛Ǽ ǢǼȋǱ ǞǸǔ ǱȄȋǳǼ Ǻȋϡ ȀʪǢ 

ȭǢȄǰ ǞǸǔ ǖǸ͛Ȅǵ ǸǩȄȓ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼǑ 

ȅǩǤ-ǞǼ ȮǸȅǾ͊ʅ: 

¶ ǚǶǢǼǰ ǴȋǼ ǼȄǣȄ: ȅǩȋǤǼ ȀȄȁȄȋϦ ǚǶǢǼǰͼȅǽ ȀʪǢ ǖǸ͛Ȅȋǵ ǼȄǣȄ ǻȄȓ ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢǹȄȋǸ Ȁ̩̏ 

ȁȓǑ 

¶ ʙȅʆȓȄ ΚǱ ǢǼȄ: ȅǩǤ ϤǸȁȄȋǼ Ǡȋȓȅ̷ǔ ȀǺȓ ǢǺȄȋǵȄ Ȁ̭Ǹ, ǢȄǼǰ Ǟʨ ǚǶǢǼǰ ȀʪǢǹȄȋǸ ǴȋǼ ǼȄȋǣ ǞǸǔ ȅǷȅʺǔ 

ȀǺȓ ǢǺ ȁȓǑ 

¶ ǢȄ͗Ǻ ȅǮǩȄǘǵ: ȅǸȅǹ̏ ǴǼȋǵǼ ǚǶǢǼȋǰǼ ǩϢ ǢȄ͗Ǻ ȅǩǤ ȅǮǩȄǘǵ ǢǼȄ ȁȓ, ǻȄ ȅǸȋǾǿǹȄȋǸ ȭȀǘ ǢȄȋǩǼ ǩϢ 

ǚǶ֜ʱ ȁȓǑ 

ȅǩǤ ȭȀǬǗǶ ǢǼȄǼ ǴȄǶ: 

șǑ ǚǶǢǼǰ ȅǧȅͥǱ ǢǼȄ: ʙǲȋǺ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȭǢȄǵ ǚǶǢǼǰ ǸȄ ǖǔȋǾ ǢȄǩ ǢǼȄ ȁȋǸ ǱȄ ȅǧȅͥǱ ǢξǵǑ 

ȚǑ ȅǩȋǤ ǚǶǢǼǰ ͛ȄǶǵ ǢǼȄ: ȅǧȅͥǱ ǚǶǢǼǰʨȋǢ ȅǩȋǤ ȀʪǢǹȄȋǸ ͛ȄǶǵ Ǣξǵ ǻȄȋǱ ȭȀʨ ȅ͛Ǽ ǲȄȋǢǑ 

țǑ ȅǷȅʺǔ Ǡ ȀǔȋǻȄǤ: ǚǶǢǼǰ ȅ͛Ǽ ǼȄǣȄǼ ǩϢ ȀʪǢǹȄȋǸ ȅǩȋǤǼ ȅǷȅʺǔ Ƕȋȓȋ̀ ȀǔȋǻȄǤ ǢξǵǑ 

 

ȅǷʺǧȄǼ (Fixture): ȅǷʺǧȄǼ ȁǽ ǞǢʨ ǻ ̆ǻȄ ǚǶǢǼǰȋǢ ȅǵȅǳɝ͊ ǖǸ͛Ȅȋǵ ȅ͛Ǽ ǼȄǣȋǱ ϤǸϘǱ ȁȓ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ǸȄ 

ǖϢȄϢ ʙȅʆȓȄ ȀʪǢǹȄȋǸ Ȁ̩ ̏ȁȓǑ Ǟʨ ȅǩȋǤǼ ԅǽǵȄȓ ȭǸȅǾ ȅ͛Ǽ ǞǸǔ ǾȅʱǾȄǽȆ ǲȄȋǢ, ȅǸȋǾǿǱ ǻǣǵ ǚǶǢǼȋǰǼ ǗǢȄǼ 

Ǹȑ ǸȄ ǹȄǼȆ ȁȓǑ 

ȅǷʺǧȄȋǼǼ ȮǸȅǾ͊ʅ: 

¶ ͗ʅȄȅǸȅǽʨ: ȅǷʺǧȄǼ ǚǶǢǼǰʨ ǾʱǹȄȋǸ ǴȋǼ ǼȄȋǣ, ǻȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȀʪǢ ǖǸ͛Ȅǵ ǸǩȄȓ ǼȄǣȋǱ ȀȁȄȓǢǑ 

¶ ǚǶǢǼǰ ǗǢȄȋǼǼ ȀȄȋǲ ȀȄǺ̇Ϭԛǰɝ: Ǹȑ, ǹȄǼȆ ǞǸǔ ǩʨǽ ǗǢȄȋǼǼ ǚǶǢǼȋǰǼ ǩϢ ȅǷʺǧȄǼ ӝǸǘ ǚǶǢȄǼȆǑ 

¶ ǚִǶȄǳǵǾȆǽǱȄ ֕ȅ˸: ȅǷʺǧȄǼ ϤǸȁȄȋǼ ǢȄȋǩǼ ǤȅǱ ֕ȅ˸ ǶȄȓ ǞǸǔ ǚִǶȄǳǵ ǳʹǱȄ ֕ȅ˸ ǶȄȓǑ 

ȅǷʺǧȄǼ ȭȀǬǗǶ ǢǼȄǼ ǴȄǶ: 

șǑ ȅǷ̋ǧȄȋǼǼ ǴǼǵ ȅǵǸɝȄǧǵ ǢǼȄ: ǚǶǢǼȋǰǼ ǗǢȄǼ, ǴǼǵ ǞǸǔ ǢȄȋǩǼ ʙȅʆȓȄǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ȅǷʺǧȄȋǼǼ ǴǼǵ 

ȅǵǸɝȄǧǵ ǢξǵǑ 

ȚǑ ȅǷʺǧȄȋǼǼ ǖǸ͛Ȅǵ ȅ͛Ǽ ǢǼȄ: ȅǷʺǧȄǼʨ ȀʪǢǹȄȋǸ ǚǶǢǼȋǰǼ ǖǸ͛Ȅǵ ǖԑǻȄȓȆ ͛ȄǶǵ Ǣξǵ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ 

ȅǵ֖ɝǽ ȁȓǑ 

țǑ ȭȀʨǔ ȭǧǢ ǢǼȄ: ȅǷʺǧȄȋǼ ǚǶǢǼǰ ͛ȄǶǵ ǢǼȄǼ ǶǼ, Ǟʨ ȀʪǢǹȄȋǸ ȅ͛Ǽ ǗȋǨ ȅǢǵȄ ǱȄ ȭǧǢ ǢξǵǑ 

 

ǶȅǩǾǵȄǼ (Positioner): ǶȅǩǾǵȄǼ ǞǢʨ ǻ ̆ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǚǶǢǼǰ ǸȄ ǻ̆ǶȄȅǱǼ ǖǸ͛Ȅǵ ȅǵǴɝȄǼǰ ǢȋǼǑ Ǟʨ 

Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǢȄȋǨ ǸȄ ǚǶǢǼȋǰǼ ȅǵȅǳɝ͊ ǖǔȋǾ ȀʪǢǹȄȋǸ ǖǸ͛Ȅǵ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢǹȄȋǸ 

ǶȅǼǧȄȅǽǱ ȁȓǑ 

ǶȅǩǾǵȄȋǼǼ ȮǸȅǾ͊ʅ: 

¶ ǖǸ͛Ȅǵ ǶȅǼǸǱɝǵ: ǶȅǩǾǵȄǼ ǚǶǢǼǰ ǸȄ ǻ̆ǶȄȅǱǼ ǖǸ͛Ȅǵ ǶȅǼǸǱɝǵ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ 

Ȁȁǩ ǢȋǼ ȭǱȄȋǽǑ 

¶ ȅǵ֖ɝǽǱȄ: Ǟʨ ǚǶǢǼȋǰǼ ȀʪǢ ǖǸ͛Ȅǵ ȅǵȅ́Ǳ ǢȋǼ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ỡ̄Ǻ ȀʪǢǹȄȋǸ ǬȄȋǤɝǬ ǖǔȋǾ ȭǶȐǓǨȄȓǑ 

¶ ȅǸȅǹ̏ ȭǢȄǰ ǞǸǔ ǖǸ͛Ȅǵ: ǶȅǩǾǵȄǼ ȅǸȅǹ̏ ȭǢȄǰ Ǡ ǖǸ͛Ȅȋǵ ǚǶǢǼǰ ǼȄǣȄǼ ֧ȅǸǴȄ ȭǳȓ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ 

ȅǵ֖ɝǽ ȁȓǑ 
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ǶȅǩǾǵȄǼ ȭȀǬǗǶ ǢǼȄǼ ǴȄǶ: 

șǑ ǚǶǢǼǰ ǶȅǩǾǵ ȅǵǸɝȄǧǵ: ʙǲȋǺ ǚǶǢǼȋǰǼ ȭǻ ǖǔȋǾ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȋǸ, ȭȀǘ ǖǔǾʨ ǶȅǩǾǵȄȋǼ ȀʪǢǹȄȋǸ ͛ȄǶǵ 

ǢξǵǑ 

ȚǑ ǶȅǩǾǵȄǼ ʪǢǺȋǱȄ ǢʅȄȅǽȋʛǬ ǢǼȄ: ǶȅǩǾǵȄȋǼǼ ȭǢȄǰ ǞǸǔ ǤȅǱ ȀʪǢǹȄȋǸ ǢʅȄȅǽȋʛǬ Ǣξǵ ǻȄȋǱ ǚǶǢǼǰ ȀʪǢ 

ǖǸ͛Ȅȋǵ ǲȄȋǢǑ 

țǑ ȅǵǼȆʹǰ: ǶȅǩǾǵȄȋǼǼ ǖǸ͛Ȅǵ ǶȅǼǸǱɝȋǵǼ ǶǼ, Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǖǸ͛ȄǵǠ ȀʪǢǹȄȋǸ ȭǧǢ ǢξǵǑ 

 

ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȅǩǤ, ȅǷʺǧȄǼ ǞǸǔ ǶȅǩǾǵȄȋǼǼ Ȁǔ֜ȅʱ  

ǻǣǵ ϛȄȀ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȓ, Ǳǣǵ ȀʪǢǹȄȋǸ ȅǩǤ, ȅǷʺǧȄǼ ǞǸǔ ǶȅǩǾǵȄǼ ϤǸȁȄǼ ǢǼȄ ǖǶȅǼȁȄǻɝǑ Ǟǘ ȀǼ˙ȄǺͼȅǽ ǞǢȋʔ 

ǢȄǩ ǢǼȋǽ ǚǶǢǼǰȋǢ ȀʪǢǹȄȋǸ ȅ͛Ǽ ǼȄǣȄ ǻȄȓ ǞǸǔ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ǗǼǠ ǳ ́Ǡ ȅǵ֖ɝǽ ȁȓǑ 

 

Ȁǔ֜ȅʱ Ǡ ȭȀǬǗȋǶǼ ȀȄǴȄǼǰ ǴȄǶ: 

șǑ ȅǩǤ/ȅǷʺǧȄǼ/Pozitioner  ȅǵǸɝȄǧǵ: ǚǶǢǼȋǰǼ ǗǢȄǼ, ǴǼǵ ǞǸǔ ǢȄȋǩǼ ʙȅʆȓȄ ǖԑǻȄȓȆ ȀʪǢ ȀǼ̇ȄǺ ȅǵǸɝȄǧǵ 

ǢξǵǑ 

ȚǑ ǶȅǩǾǵȄȋǼǼ Ȁȋˈ ȅǷʺǧȄǼ ȭȀǬǗǶ: ȅǷʺǧȄǼ ǞǸǔ ǶȅǩǾǵȄǼ ǞǢȅʔǱ ǢȋǼ ǚǶǢǼǰ ȀʪǢǹȄȋǸ ȅ͛Ǽ ǼȄӝǵǑ 

țǑ ȅǵǼȄǶ˭Ȅ ȅǵȅ́ǱǢǼǰ: ȅǩǤ, ȅǷ̋ǧȄǼ ǞǸǔ ǶȅǩǾǵȄǼ ȭȀǬǗǶ ǢǼȄǼ ǶǼ, ȀǺ͚ ȅǵǼȄǶ˭Ȅ ȅǵȋǳɝǾǵȄ ǖԑȀǼǰ Ǣξǵ 

ǞǸǔ ǚǶǢǼǰʨ ȀʪǢǹȄȋǸ ȅ͛Ǽ ǼȋȓȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢξǵǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - Ȝ.ș 

 

Ȁǔȅʹ̔ ʙ:̈́ 

ș: ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙȋȓȄǩǵȆȓ ȀǼ˙ȄǺ ǞǸǔ ǚǶǢǼǰͼȅǽ ǢȆ ǢȆ? 

Ț: ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞȋʺȀȅǼǩ ǢȆǹȄȋǸ ȀʪǢǹȄȋǸ ȭȀǬǗǶ ǢǼȋǱ ȁȓ? 

ț: ǞǢʨ ʑǘǔ ȭǲȋǢ ǚǶȄǳȄǵ ȮǱȅǼǼ ǩϢ ȭǢȄǵ ȭǺȐȅǽǢ Ǳϟ ʙȋȓȄǩǵ?  

Ȝ: ȅǩǤ, ȅǷʺǧȄǼ ǞǸǔ ǶȅǩǾǵȄǼ ȭǢǵ ʙȋȓȄǩǵ? 

ȝ: ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȅǩǤ ǞǸǔ ȅǷʺǧȄǼ ͛ȄǶȋǵǼ ȀǺȓ ȭǢȄǵ ȅǵǼȄǶ˭Ȅ ȅǸǿȓͼȅǽ ǺȄǲȄȓ ǼȄǣȄ ǚȅǧǱ? 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙ:̈́ 

ș: ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǩϢ ȭǢȄǵ ԋʨ ʙǴȄǵ ϛȄȀ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

a) ǖȅʺȋǩǵ ǞǸǔ ȭʙȄȋǶǵ 

b) ǖʅȄȅȀʨȅǽǵ ǞǸǔ ǖȅʺȋǩǵ 

c) ȁȄǘȋʑȄȋǩǵ ǞǸǔ ǵȄǘȋʏȄȋǩǵ 

d) ǖʅȄȅȀʨȅǽǵ ǞǸǔ ȭʙȄȋǶǵ 

Ț: ȅǩȋǤǼ ʙǴȄǵ ǚȋ˶ϩ ǢȆ? 

a) ǚǶǢǼǰȋǢ ȀʪǢǹȄȋǸ ǴȋǼ ǼȄǣȄ 

b) ǚǶǢǼǰ ǢȄǬȄȋǵȄ 

c) ϛȄȋȀǼ ǧȄǶ ȅǵȓ̆ǰ ǢǼȄ 

d) Ǡȋȓȅ̷ǔ ỡ̄Ǻ ȮǱȅǼ ǢǼȄ 

ț: ȭǢȄǵ ȀǼ˙ȄǺʨ ϛȄȀ ȅȀȅǽ̃ȄǼ ȭǲȋǢ ϛȄȋȀǼ ʙǸȄȁ ȅǵȓ̆ǰ ǢȋǼ? 

a) Ǡȋȓȅ̷ǔ Ǭǧɝ 

b) ȭǼͼȋǽǬǼ 

c) ȭǺ̛ ȭǤǩ 

d) ȭȁȄȀ 

Ȝ: ʑǘǔ ȭǲȋǢ ǚǶȄǳȄǵ ȮǱȅǼ ǢǼȄǼ ȀǺȓ ȭǢȄǵ ǴȄǶʨ ʙǲȋǺ ǢǼȄ ȁȓ? 

a) ǚǶǢǼȋǰǼ Ǥǭǵ ȭǸȄǪȄ 

b) ǺȄǶ Ǡ ǗǢȄǼ ȅǵǴɝȄǼǰ ǢǼȄ 

c) ǚǶǢǼǰ ȀǔǼʹǰ ǢǼȄ 

d) ȅǩǤ ǞǸǔ ȅǷʺǧȄǼ ͛ȄǶǵ ǢǼȄ 

ȝ: ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǶȅǩǾǵȄǼ ǢȆǹȄȋǸ ȀȄȁȄϦ ǢȋǼ? 

a) ǚǶǢǼǰȋǢ ȀʪǢ ǱȄǶǺȄʔȄȓ ǤǽȄȋǱ ȀȄȁȄϦ ǢȋǼ 

b) Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǖǸ͛Ȅǵ ʪǢ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼ 

c) ǚǶǢǼȋǰ ǷсǢ Ǹ̎ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ 

d) ϛȄȋȀǼ ǧȄǶ ȅǵȓ̆ǰ ǢȋǼ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ȝ.ș  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭Ǽ: 

ș: ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙȋȓȄǩǵȆȓ ȀǼ˙ȄǺ ǞǸǔ ǚǶǢǼǰͼȅǽ ǢȆ ǢȆ? 

ǚ˭Ǽ: ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙȋȓȄǩǵȆȓ ȀǼ̇ȄǺ ǞǸǔ ǚǶǢǼǰͼȅǽǼ Ǻȋϡ Ǡȋȓȅ̷ǔ Ǭǧɝ, ϛȄȀ ȅȀȅǽ̃ȄǼ (ǖȅ̋ȋǩǵ ǞǸǔ 

ǖʅȄȅȀʨȅǽǵ), ȭǼͼȋǽǬǼ, ϛȄȀ ȭȁȄȀ, ͟ȄǢɝ ǽȄǘǬȄǼ, ǞǸǔ ỡ̄Ǻ ȭǤǩ ǖ̇ ɝɦ֖ ǲȄȋǢǑ 

 

Ț: ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞȋʺȀȅǼǩ ǢȆǹȄȋǸ ȀʪǢǹȄȋǸ ȭȀǬǗǶ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞȋʺȀȅǼǩ ȀʪǢǹȄȋǸ ȭȀǬǗǶ ǢǼȋǱ ϛȄȀ ȅȀȅǽ̃ȄȋǼǼ ǖǸ͛Ȅǵ ʪǢ ǢǼȄ, ȭǼͼȋǽǬǼ 

Ȁǔ֜  ɦǢǼȄ, ϛȄȀ ȭȁȄȋȀǼ ȀǔȋǻȄǤ ȅǵȅ́Ǳ ǢǼȄ ǞǸǔ Ǭȋǧɝ ȀʪǢ ǵǩǽ ǸȄ ʨǶ ȀǔȋǻȄǤ ǢǼȄ ʙȋȓȄǩǵǑ 

 

ț: ǞǢʨ ǖˆǵ ȭǲȋǢ ǚǶȄǳȄǵ ȮǱȅǼǼ ǩϢ ȭǢȄǵ ȭǺȐȅǽǢ Ǳϟ ʙȋȓȄǩǵ? 

ǚ˭Ǽ: ǞǢʨ ǖ̂ ǵ ȭǲȋǢ ǚǶȄǳȄǵ ȮǱȅǼǼ ǩϢ ǚǶȄǳȄȋǵǼ ǗǢȄǼ, ǺȄǶ, ȭǢȄǰ, ǞǸǔ ʙȅǱʨ ǖǔȋǾǼ ȅǵȅǳɝ͊ ǖǸ͛ȄǵȀȁ 

ǖϢȄϢ ʙȅʆȓȄ Ȁ̩ ȅǢɝǱ Ǳϟ ʙȋȓȄǩǵǑ 

 

Ȝ: ȅǩǤ, ȅǷʺǧȄǼ ǞǸǔ ǶȅǩǾǵȄǼ ȭǢǵ ʙȋȓȄǩǵ? 

ǚ˭Ǽ: ȅǩǤ, ȅǷʺǧȄǼ ǞǸǔ ǶȅǩǾǵȄǼ ǚǶǢǼǰȋǢ ȀʪǢǹȄȋǸ ȅ͛Ǽ ǼȄǣȋǱ ϤǸϘǱ ȁȓ, ǻȄȋǱ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȀʪǢǹȄȋǸ 

ǞǸǔ ΚǱ Ȁ̩̏ ȁȓǑ 

 

ȝ: ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȅǩǤ ǞǸǔ ȅǷʺǧȄǼ ͛ȄǶȋǵǼ ȀǺȓ ȭǢȄǵ ȅǵǼȄǶ˭Ȅ ȅǸǿȓͼȅǽ ǺȄǲȄȓ ǼȄǣȄ ǚȅǧǱ? 

ǚ˭Ǽ: ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȅǩǤ ǞǸǔ ȅǷʺǧȄǼ ͛ȄǶȋǵǼ ȀǺȓ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȋǱ ǚǶǢǼǰ ȀʪǢǹȄȋǸ ȅ͛Ǽ ǼȄǣȄ, 

Ǘͼǵ ǸȄ ǱȄǶ ȭǲȋǢ ԌȋǼ ǼȄǣȄ, ǞǸǔ ȀʪǢ ֧ǼʹȄ ȭǶȄǾȄǢ ǶȅǼǴȄǵ ǢǼȄ ǚȅǧǱǑ 

 

Ǹϗ ȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭Ǽ: 

ș: ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǩϢ ȭǢȄǵ ԋʨ ʙǴȄǵ ϛȄȀ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: b) ǖʅȄȅȀʨȅǽǵ ǞǸǔ ǖȅʺȋǩǵ 

 

Ț: ȅǩȋǤǼ ʙǴȄǵ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: a) ǚǶǢǼǰȋǢ ȀʪǢǹȄȋǸ ǴȋǼ ǼȄǣȄ 

 

ț: ȭǢȄǵ ȀǼ˙ȄǺʨ ϛȄȀ ȅȀȅǽ̃ȄǼ ȭǲȋǢ ϛȄȋȀǼ ʙǸȄȁ ȅǵȓ̆ǰ ǢȋǼ? 

ǚ˭Ǽ: b) ȭǼͼȋǽǬǼ 

 

Ȝ: ǖˆǵ ȭǲȋǢ ǚǶȄǳȄǵ ȮǱȅǼ ǢǼȄǼ ȀǺȓ ȭǢȄǵ ǴȄǶʨ ʙǲȋǺ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: b) ǺȄǶ Ǡ ǗǢȄǼ ȅǵǴɝȄǼǰ ǢǼȄ 

 

ȝ: ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǶȅǩǾǵȄǼ ǢȆǹȄȋǸ ȀȄȁȄϦ ǢȋǼ? 

ǚ˭Ǽ: b) Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǖǸ͛Ȅǵ ʪǢ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼ 

 

 



156 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǩǸ ȅǾǬ (Job Sheet) - Ȝ.ș 

 

ǩȋǸǼ ǵȄǺ: ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞȋʺȀȅǼǩ ȭȀǬ ǗǶ ǢξǵǑ 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶǕ  

¶ ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

¶ ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

¶ ǖȅʺȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵ ȅȀȅǽ̃ȄǼ ȀʪǢ ͛Ȅȋǵ ǼȄӝǵǑ ȅȀȅǽ̃ȄǼ ԋʨ ǞȋǢ ǖǶȋǼǼ ȭǲȋǢ ǻǲȄǻǲ ԌǼȋΖ ǼȄǣȄ 

ǚȅǧǱǑ 

¶ ȅȀȅǽ̃ȄȋǼǼ ǹȄǽǹ ӝȋǽ, ȭǼͼȋǽǬȋǼǼ ȀǔȋǻȄǤ Ƕȋȓ̀ ȭǧǢ Ǣξǵ ǞǸǔ ȅȀȅǽ̃ȄǼ ȀʪǢǹȄȋǸ ǧȄǶ ֙  ɦǢξǵǑ 

¶ ǖȅʺȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵ ȅȀȅǽ̃ȄȋǼǼ ȀȄȋǲ ȭǼͼȋǽǬǼ Ȁǔ֜ʱ ǢξǵǑ 

¶ ȭǼͼȋǽǬȋǼǼ ȀǔȋǻȄǤ͛ǽ ǾʱǹȄȋǸ Ǹ ̎Ǣξǵ ǞǸǔ ȭǼͼȋǽǬǼ ȀʪǢǹȄȋǸ ǽȄǤȄȋǵȄ ǗȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢξǵǑ 

¶ ȭǼͼȋǽǬǼ ǞǼ Ǻȋϡ ȭǢȄȋǵȄ ǷсǬȄ ǸȄ ԝȋǬȄ ǵȄ ǲȄǢȋǽ ǱȄ ȅǵȅ́Ǳ ǢξǵǑ 

¶ ǖȅʺȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵ ϛȄȀ ȅȀȅǽ̃ȄǼ ȭǲȋǢ ȭȁȄȀͼȋǽȄ ȀʪǢǹȄȋǸ ȭǼͼȋǽǬȋǼ Ȁǔ֜ʱ ǢξǵǑ 

¶ ϛȄȀ ȭȁȄȋȀ ȭǢȄȋǵȄ ԝȋǬȄ ǵȄ ǲȄǢȋǽ ǱȄ ǶǼȆʹȄ Ǣξǵ ǞǸǔ ȭȁȄȀ ȀǔȋǻȄǤ ȅ͛ǼǹȄȋǸ ֜  ɦǢξǵǑ 

¶ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ȀʪǢ ǵǩǽ Ȁǔ֜ʱ ǢξǵǑ 

¶ Ǭȋǧɝ ǖȅʺȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵ ϛȄȋȀǼ ʙǸȄȁ ȀʪǢǹȄȋǸ ȁȋǱ ȁȋǸ, ǱȄǘ ǵǩǽʨ ȀʪǢǹȄȋǸ ȭȀǬ ǢξǵǑ 

¶ ỡ̄Ǻ ȭǤȋǩ ϛȄȋȀǼ ʙǸȄȁ ǶȅǼǺȄǶ Ǣξǵ ǞǸǔ ȀʪǢ ǱȄǶǺȄʔȄ ȅǵȅ́Ǳ ǢξǵǑ 

¶ ϛȄȋȀǼ ǧȄǶ ǞǸǔ ǤǽȄȋǵȄǼ ǱȄǶǺȄʔȄ ȀʪǢǹȄȋǸ ȮǱȅǼ ȁȋˏ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢξǵǑ 

¶ ȀǸ ȀǼ˙ȄǺ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǢǼȄ ȁȋȓȋǨ ǞǸǔ ϛȄȋȀǼ ʙǸȄȁ ȀʪǢǹȄȋǸ ǶȅǼǧȄȅǽǱ ȁȋˏ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢξǵǑ 

¶ ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

ȀǱǢɝǱȄ: 

¶ ȅǵǼȄǶ˭Ȅ ȀǱǢɝǱȄ: ϛȄȀ ȅȀȅǽ̃ȄǼ ǞǸǔ ȭǼͼȋǽǬȋǼǼ ȀȄȋǲ ǢȄǩ ǢǼȄǼ ȀǺȓ ȀǱǢɝ ǲȄʹǵǑ ȅȀȅǽ̃ȄǼ Ǡ ȭǼͼȋǽǬǼ 

ǶȅǼǳǾɝǵ Ǣξǵ ǻȄȋǱ ȭǢȄǵǠ ԝȋǬȄ ǸȄ ȀǺϬȄ ǵȄ ǲȄȋǢǑ 

¶ ǖȅʿȅǵǸɝȄǶǢ ȀǼ˙ȄǺ: Ǡȋȓȅ̷ǔ ȀȄǘȋǬ Ǘͼǵ ǽȄǤȋǽ, ΚǱ ǖȅʿȅǵǸɝȄǶǢ ȀǼ̇ȄǺ ϤǸȁȄǼ ǢξǵǑ 

¶ ϛȄȋȀǼ ԝȋǬȄ ǶǼȆʹȄ: ϛȄȀ ȅȀȅǽ̃ȄǼ ǞǸǔ ȀǔȋǻȄǤ Ƕȋȓȋ̀ ϛȄȀ ԝȋǬȄ ǲȄǢȋǽ ǱȄ ΚǱ ȭǺǼȄǺǱ ǢξǵǑ 

¶ ǹȄǽ ǸȄֱǧǽȄǧǽ: ϛȄȀ Ǡȋȓȅ̷ǔ ǢȄǩ ǢǼȄǼ ȀǺȓ ǹȄǽ ǸȄֱǧǽȄǧǽ ȅǵȅ́Ǳ Ǣξǵ ǻȄȋǱ ϛȄȋȀǼ Ȁ˗Ȅǽǵ Ǡ ȅǸǿȄʱ 

ǶǳȄȋǲɝǼ ӱǓȅǢ ǢȋǺǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- Ȝ.ș 

 

ǩȋǸǼ ǵȄǺ: ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǞǸǔ ǞȋʺȀȅǼǩ ȭȀǬ ǗǶ ǢξǵǑ 

 

 ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ Required PPE: 

¶ ȭȀǷʨ ǤǤǽȀ 

¶ ȭȀǷʨ ȭˁȄǹȀ 

¶ ȭȀǷʨ ς 

¶ ǞȋʙȄǵ 

¶ ǮȄ͗ ǺȄ͔ 
 

 

ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ Required Tools & Equipment:  

șǑ ϛȄȀ ȅȀȅǽ̃ȄǼ (ǖȅʺȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵ) 

ȚǑ ȭǼͼȋǽǬǼ 

țǑ ϛȄȀ ȭȁȄȀ 

ȜǑ Ǡȋȓȅ̷ǔ Ǭǧɝ 

ȝǑ ǵǩǽ 

ȞǑ ỡ̄Ǻ ȭǤǩ 

ȟǑ ͟ȄǢɝ ǽȄǘǬȄǼ 

ȠǑ ǖʅȄǶȄǼȄǬȄȀ ȭǼ˗ 

ȡǑ ϛȄȀ ȅȀȅǽ̃ȄǼ ǧȄǶ ȭǤǩ 

șȘǑ ǖȅʿȅǵǸɝȄǶǢ ȀǼ˙ȄǺ (ǷȄȓȄǼ ǞʺʨїǘǾȄǼ) 

 

ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ Required Materials:  

șǑ ǖȅʺȋǩǵ ϛȄȀ 

ȚǑ ǖʅȄȅȀʨȅǽǵ ϛȄȀ 

țǑ ỡ̄ʺ ǞǸǔ ȭȀȄ̷ȄȅǼǔ ǚǶǢǼǰ (ǻȅǳ ʙȋȓȄǩǵ ȁȓ) 

ȜǑ Ǡȋȓȅ̷ǔ ǼǮ (ǻȅǳ ʙȋȓȄǩǵ ȁȓ) 

ȝǑ ϣȄǼȄȅǷǵ, ȅʴȅǵǔ ǸȄ ȭʙȄȋǬǢʨǹ ȅǷ̿ (ǻȅǳ ǚǶǢǼǰ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȓ) 
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ǮȄȓȄʈȄǺ / ȭǽǗǚǬ / ʑǘǔ (Diagram): 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ȝ.Ț 

 

ȅǾǣǵ Ƿǽ-Ț: ϛȄȀ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü ϛȄȀ Ǡȋȓȅ̷ǔ Ǭǧɝ ȀǺεȓ 

ü ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ 

ü ȅǸȅǹ̏ ǩȋȓ̀ ǞǸǔ ǶȅǩǾȋǵ ϛȄȀ Ǡȋȓȅ̷ǔ 

ü Ǡȋȓ̷ͼȅǽ ǶȅǼ͈ȄǼ, ͼǰǺȄǵ ǶǼȆʹȄ ǞǸǔ Δʨ 

ü Ǡȋȓ̷ͼȅǽǼ Δʨͼȅǽ ȀǔȋǾȄǴǵ 

 

(Ǣ) ϛȄȀ Ǡȋȓȅ̷ǔ Ǭǧɝ ȀǺεȓ 

ϛȄȀ Ǡȋȓȅ̷ǔ ǞǢʨ ͼξΖԛǰɝ ʙȅʆȓȄ ȭǻǣȄȋǵ ǞǢʨ ǚ̩ ǱȄǶǺȄʔȄǼ ȅǾǣȄ ϤǸȁȄǼ ǢȋǼ ȭǺǬȄǽͼȋǽȄȋǢ ǞǢȅʔǱ ǢǼȄ ȁȓǑ Ǟǘ 

ʙȅʆȓȄʨ ȀʪǢǹȄȋǸ ǶȅǼǧȄǽǵȄ ǢǼȋǱ, ϛȄȀ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ȅǾǣȄ ȅǵȓ̆ǰ ǢǼȋǱ ȁȓǑ ϛȄȀ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ȅǾǣȄ ȅǢǹȄȋǸ 

ȅǵȓ̆ǰ ǢǼȄ ǻȄȓ ǱȄ ǩȄǵȄǬȄ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ ȀʪǢǹȄȋǸ ǵȄ ȁȋǽ Ǡȋȓȅ̷ǔ ǷǽȄǷǽ ́ȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ 

ȅǾǣȄǼ ǗǢȄǼ Ǡ Ǥǭǵ: 

ȅǾǣȄǼ ǗǢȄȋǼǼ ȅǵȓ̆ǰ: ǬȋǧɝǼ ȅǾǣȄ ȀʪǢ ǗǢȄȋǼ ǗǵȋǱ, ϛȄȋȀǼ ʙǸȄȁ Ǡ ǧȄǶ ǻǲȄǻǲǹȄȋǸ ǖʅȄǮǩȄ͗ ǢǼȋǱ ȁȋǸǑ ȅǾǣȄǼ 

ǗǢȄǼ ϛȄȋȀǼ ʙǸȄȋȁǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼ ǞǸǔ Ǟʨ ȀʪǢǹȄȋǸ ǶȅǼǸǱɝǵ ǢǼȄʙȋȓȄǩǵ ǻȄȋǱ ʙȋȓȄǩǵȆȓ ǱȄǶǺȄʔȄ ǶȄǠȓȄ ǻȄȓǑ 

ỡ̄Ǻ ȁʅȄȅǶǔ: ǬȋǧɝǼ ȅǾǣȄ ȅǵȋȓ ǢȄǩ ǢǼȄǼ ȀǺȓ ỡ̄Ǻ ȁʅȄȅǶǔ (ȋǻʨ Ǡȋȓȅ̷ǔ ȅǾǣȄǼ ϖˏǱȄ) ǥǬȋǱ ǶȄȋǼǑ Ǟʨ ȅǵȓ̆ ȋǰǼ 

ǩϢ, ǬȋǧɝǼ ȭǹǱȋǼ ϛȄȋȀǼ ǧȄǶ ǞǸǔ ȀʪǢ ȅǺʠǰ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱǑ 

 

ϛȄȀ Ǡȋȓȅ̷ǔ Ǭǧɝ ǖʅȄǮǩȄ͗ȋǺ̀ ʙȅʆȓȄ: 

ϛȄȀ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ȀʪǢ ǖʅȄǮǩȄ͗ȋǺ̀ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ ǷǽȄǷǽȋǢ ʙǹȄȅǸǱ ǢȋǼǑ ȀʪǢ ȅǾǣȄ 

ȮǱȅǼ ǢǼȄǼ ǩϢ ǬȋǧɝǼ ϛȄȋȀǼ ǧȄǶ ǞǸǔ ȅǺʠǰ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȋǱ ȁȓǑ ȅǵȋǧ ϛȄȀ Ǡȋȓȅ̷ǔ Ǭǧɝ ǖʅȄǮǩȄ͗ ǢǼȄǼ 

ǴȄǶͼȋǽȄ ȭǳȓȄ ȁȋǽȄ: 

ș. ϛȄȀ ȅȀȅǽ̃ȄȋǼǼ ʙϊȅǱ: 

¶ ʙǲȋǺ ϛȄȀ ȅȀȅǽ̃ȄǼ ԋʨ (ǖȅʺȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵ) ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǢξǵǑ 

¶ ȅȀȅǽ̃ȄȋǼǼ ǹȄǽǹ ӝ֟ǵ ǞǸǔ ȀʪǢ ϛȄȋȀǼ ʙǸȄȁ ȅǵȅ́Ǳ ǢξǵǑ 

Ț. Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ʙϊȅǱ: 

¶ ǬȋǧɝǼ ϛȄȋȀǼ ȀʪǢ ʙǸȄȁ ǸǩȄȓ ǼȄǣȋǱ, ǬȋǧɝǼ ǹȄǽǹ ʪǢǺǱ ӝ֟ǵǑ 

¶ ǬȋǧɝǼ ȀʪǢ ʨǶ ȅǵǸɝȄǧǵ Ǣξǵ, ǢȄǼǰ ȅǸȅǹ̏ ǴǼȋǵǼ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȅǸȅǹ̏ ǴǼȋǵǼ ʨǶ ʙȋȓȄǩǵǑ 

ț. ȅǾǣȄǼ ʙǢȄǼ ȅǵǸɝȄǧǵ: 

¶ ȅǵǚʏȄǽ ȅǾǣȄ: Ǟʨ ȀǸȋǧȋȓ ǗǳǾɝ ȅǾǣȄ, ǻȄ ǖȅ̋ȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵ ϛȄȋȀǼ ȀʪǢ ȅǺʠǰ ȮǱȅǼ ǢȋǼǑ 

¶ ǗǽǢȄǽȄǘǵ (ǖȅʺǮȄǘȅǩǔ) ȅǾǣȄ: ǖȅʺȋǩȋǵǼ ǶȅǼǺȄǰ ȭǸȅǾ ǲȄȋǢ ǞǸǔ Ǟʨ ǱȆʛ ǱȄǶǺȄʔȄ ȮǱȅǼ ǢȋǼ, ȀȄǴȄǼǰǱ 

Ǣʪǵ ȭǺǬȄǽ ǸȄ ǚˌ ǱȄǶǺȄʔȄ ǳǼǢȄǼ ȁȋǽ Ǟʨ ϤǸϘǱ ȁȓǑ ǞǬȄ ֙ǽǱ ǴȄԅ ǢȄǬȄǼ ǢȄȋǩ ȭǸȅǾ ϤǸȁȄǼ ȁȓǑ 
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¶ ȭʴȄǘǵ (ǢȄ֓ɝǼȄǘȅǩǔ) ȅǾǣȄ: ǖʅȄȅȀʨȅǽȋǵǼ ǶȅǼǺȄǰ ȭǸȅǾ ǲȄȋǢ ǞǸǔ Ǟʨ ǢǺ ǱȄǶǺȄʔȄ ֩ȅ͊ ǢȋǼ, ȀȄǴȄǼǰǱ 

ǶȄǱǽȄ ȭǺǬȄǽ ǸȄ ǢǺ ǱȄǶǺȄʔȄǼ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓǑ 

Ȝ. ϛȄȋȀǼ ʙǸȄȁ ȅǵȓ̆ǰ: 

¶ ǬȋǧɝǼ ȅǾǣȄ ȅǵǹɝǼ ǢȋǼ ϛȄȋȀǼ ʙǸȄȋȁǼ ǚǶǼǑ ǖȅ̋ȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵ ϛȄȋȀǼ ȀʪǢ ǖԑǶȄǱ ǖǩɝǵ ǢξǵǑ 

¶ ǖȅʺȋǩȋǵǼ ǹȄǽǹ ʙǲȋǺ ӝ֟ǵ ǞǸǔ ȅǾǣȄǼ ǩϢ ǚǶ֜ʱ ǧȄǶ ʪǢ ǢξǵǑ 

¶ ǞǼǶǼ ǖʅȄȅȀʨȅǽǵ ǹȄǽǹ ӝ֟ǵ ǞǸǔ ǧȄǶ ȅǵȓ̆ǰ ǢξǵǑ 

ȝ. ȅǾǣȄǼ ǗǢȄǼ ȅǵȓ̆ǰ: 

¶ ȅǾǣȄǼ ǗǢȄǼ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȋǱ, ϛȄȋȀǼ ǧȄǶ ǞǸǔ ǬȋǧɝǼ ԌǼȋΖǼ ǚǶǼ ǺȋǵȄȋǻȄǤ ȅǳǵǑ 

¶ ȅǾǣȄǼ ǗǢȄǼ ӝǸ Ǹȑ ȁȋǽ, Ǡȋȓȅ̷ǔȋȓǼ ǷǽȄǷǽ ǹȄǽ ȁȋǸ ǵȄǑ ȅǾǣȄǼ ǗǢȄǼ ǺȄǪȄȅǼ ȁǠȓȄ ǚȅǧǱǑ 

Ȟ. ỡ̄Ǻ ȅȁȅȀǔ ǶǼȆʹȄ: 

¶ ȅǾǣȄ ǻȅǳ ӝǸ ȭǨȄǬ ǸȄ Ǹȑ ȁȓ, ǱȄȁȋǽ ỡ̄Ǻ ȅȁȅȀǔ ȁȋǱ ǶȄȋǼǑ Ǟʨ ԌǼ ǢǼȋǱ, ǬȋǧɝǼ ϛȄȀ ʙǸȄȁ ǞǸǔ ȅǺʠǰ 

ǗǸȄǼ ȀʪǢǹȄȋǸ ǖʅȄǮǩȄ͗ ǢξǵǑ 

ȟ. ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ Ǣξǵ: 

¶ ǬȋǧɝǼ ȅǾǣȄ ȮǱȅǼ ǢǼȄǼ ǗȋǤ ǞǸǔ ǶȋǼ ȀʪǢ ֧Ǽ́Ȅ ȀǼ̇ȄǺ (ȋˁȄǹȀ, ǤǤǽȀ, ʙȋǬǢʨǹ ȀǼ˙ȄǺ) ϤǸȁȄǼ 

ȅǵȅ́Ǳ ǢξǵǑ 

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ ǞǸǔ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ȀǔȋǻȄǤ ȀʪǢǹȄȋǸ Ȁ̩  ̏ȁȋȓȋǨ ȅǢǵȄ ǱȄ ȭǧǢ ǢξǵǑ 

Ƞ. Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǶǼȆʹȄ: 

¶ Ǭȋǧɝ ȅǾǣȄ ȮǱȅǼǼ ǶǼ, Ǡȋȓȅ̷ǔ ǬǧɝʨǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ ǢξǵǑ ȅǾǣȄ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ 

Ǣξǵ ǞǸǔ ϛȄȋȀǼ ʙǸȄȁ ȅǵ֖ɝǽ ǼȋȓȋǨ ȅǢǵȄ ǶǼȆ́Ȅ ǢξǵǑ 

 

ǞǘǹȄȋǸ ϛȄȀ Ǡȋȓȅ̷ǔ Ǭǧɝ ǖʅȄǮǩȄ͗ ǢǼȄǼ ʙȅʆȓȄʨ Ȁ̩  ̏ȁȋǸǑ ȀʪǢ ǖʅȄǮǩȄ͗ȋǺȋ̀Ǽ ǺȄϡȋǺ ȀǷǽ Ǡȋȓȅ̷ǔȋȓǼ 

ǷǽȄǷǽ ǖǩɝǵ ǢǼȄ Ȁ̭ǸǑ 

 

(ǣ) ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ 

ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȀǷǽ ǸȄ͚ǸȄȓǵ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ȀʪǢ ǶȄǼǷǼȋǺ̑ ȅǵȅ́Ǳ ǢǼȄ ǖǱʅ̇ 

ͼξΖԛǰɝǑ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ȀʪǢǹȄȋǸ ǶǼȆ́Ȅ ǵȄ ǢǼȋǽ, ǷǽϖοǶ ȅǾǣȄǼ ͼǰǤǱ ǺȄǵ ǢȋǺ ȭǻȋǱ ǶȄȋǼ ǞǸǔ 

Ǡȋȓȅ̷ǔȋȓǼ ǷǽȄǷǽ ǣȄǼȄǶ ȁȋǱ ǶȄȋǼǑ ȅǵȋǧ ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǶȄǼǷǼȋǺ̑ ȭǧǢ ǢǼȄǼ ǩϢ ʙȅʆȓȄ ǞǸǔ ʙȋǬȄǢǽ 

ǚȋ̀ǣ ǢǼȄ ȁȋǽȄ: 

ș. ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ʙϊȅǱ: 

¶ ʙǲȋǺ ϛȄȀ ȅȀȅǽ̃ȄǼ ԋʨ (ǖȅʺȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽǵ) ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǢǼȋǱ ȁȋǸǑ 

¶ ȅȀȅǽ̃ȄȋǼǼ ǹȄǽǹ ӝȋǽ ϛȄȋȀǼ ʙǸȄȁ ςξ ǢǼȋǱ ȁȋǸǑ Ǟȋʹȋʔ ϛȄȋȀǼ ǧȄǶ ȀʪǢ ǶȅǼǺȄȋǰ ǼȄǣȄǼ ǩϢ ȭǤȋǩǼ 

ȀȄȁȄϦ ȅǵǵǑ 

¶ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ȀǺ͚ ǖǔȋǾǼ ȀʪǢ ǖǸ͛Ȅǵ ȅǵȅ́Ǳ Ǣξǵ ǞǸǔ ʨǶ ʪǢǹȄȋǸ Ȁȅ̏ȋǸȅǾǱ ȁȋȓȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ 

ǢξǵǑ 

Ț. ϛȄȀ ʙǸȄȁ ǶǼȆʹȄ: 

¶ ϛȄȋȀǼ ʙǸȄȁ ȀʪǢǹȄȋǸ ǶǼȆ́Ȅ ǢǼȄ ͼξΖԛǰɝǑ Ǭȋǧɝ ȅǾǣȄ ȮǱȅǼ ǢǼȄǼ ǗȋǤ ϛȄȋȀǼ ʙǸȄȁ ȀʪǢ ǗȋǨ ȅǢǵȄ 

ǶǼȆʹȄ ǢξǵǑ 
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¶ ϛȄȋȀǼ ʙǸȄȁ ǢǺ ǸȄ ȭǸȅǾ ȁȋǽ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǶȄǼǷǼȋǺȋ̑ ʙǹȄǸ ȭǷǽȋǱ ǶȄȋǼǑ ǖȅʺȋǩǵ ǞǸǔ ǖʅȄȅȀʨȅǽȋǵǼ 

ȅǺʠǰ ȀʪǢ ǖԑǶȄȋǱ ǲȄǢȋǱ ȁȋǸǑ 

ț. ȅǾǣȄǼ ǗǢȄǼ ǶǼȆʹȄ: 

¶ ǬȋǧɝǼ ȅǾǣȄǼ ǗǢȄǼ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǶȄǼǷǼȋǺȋ̑Ǽ ȀȄȋǲ Ȁ̩ ȅǢɝǱǑ ȅǾǣȄǼ ǗǢȄǼ ȀʪǢ ȅǢǵȄ ǱȄ ǶǼȆ́Ȅ ǢξǵǑ 

¶ ȅǾǣȄǼ ǗǢȄǼ ӝǸ Ǹȑ ǸȄ ȭǨȄǬ ȁȋǽ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǤǱ ǺȄȋǵ ʙǹȄǸ ȭǷǽȋǱ ǶȄȋǼǑ ȅǵǚʏȄǽ ȅǾǣȄ (ǖȅʺȋǩǵ 

ǞǸǔ ǖʅȄȅȀʨȅǽȋǵǼ ȀʪǢ ȅǺʠǰ) ʙȄȅ̔ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

Ȝ. Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆʹȄ: 

¶ ǬȋǧɝǼ ỡ̄Ǻ ȅȁȅȀǔ (flame hissing) ǸȄ ǗͼȋǵǼ ǖϖȄǹȄȅǸǢ ǗǧǼǰ ȭǳǣȄ ȅǳȋǽ ȭȀʨ ȀʪǢǹȄȋǸ ǶǼȆʹȄ 

ǢξǵǑ 

¶ ǬȋǧɝǼ ȅʈǶ ǞǸǔ ϛȄȀ ʙǸȄȁ ǹȄǽǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ ǻȅǳ ȭǢȄǵ ȀǺϬȄ ǲȄȋǢ, ǱȄȁȋǽ ȭȀʨ 

ΚǱ ȀǺȄǴȄǵ ǢξǵǑ 

ȝ. ȅǵǼȄǶ˭Ȅ ʙȋǬȄǢǽ: 

¶ ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǶȄǼǷǼȋǺ̑ ȭǧǢ ǢǼȄǼ ȀǺȓ ǖǸϩǘ ȅǵǼȄǶ˭Ȅ ϤǸ͛ȄǶǵȄ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ ֧ǼʹȄ 

ȭˁȄǹȀ, ǤǤǽȀ, ʙȋǬǢʨǹ ȀǼ˙ȄǺ ǶȅǼǴȄǵ ǢξǵǑ 

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ ǞǸǔ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǹȄǽǹ ʪǢǹȄȋǸ Ǹ̎ ǼȋȓȋǨ ȅǢǵȄ ǱȄ ǶǼȆ́Ȅ ǢξǵǑ 

Ȟ. ȅǾǣȄ ȅ͛ȅǱǾȆǽǱȄ ǶǼȆʹȄ: 

¶ ȅǾǣȄ ȅ͛ȅǱǾȆǽǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ ǶǼȆ́Ȅ ǢξǵǑ ǬȋǧɝǼ ϛȄȀ ʙǸȄȁ ǞǸǔ ǧȄǶ ȀʪǢ ǖǸ͛Ȅȓ ǗȋǨ ȅǢǵȄ 

ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ ϛȄȋȀǼ ʙǸȄȁ ȀʪǢ ǵȄ ǲȄǢȋǽ ȅǾǣȄ ǖȅ͛Ǽ ȁȋǱ ǶȄȋǼǑ 

ȟ. ϛȄȀ ȅȀȅǽ̃ȄǼ ǧȄǶ ǶǼȆʹȄ: 

¶ ϛȄȀ ȅȀȅǽ̃ȄȋǼǼ ǧȄǶ ȅǵȓȅǺǱ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ ϛȄȋȀǼ ǧȄǶ ǢȋǺ ȭǤȋǽ ǸȄ ȭǸȅǾ ȁȋǽ ȭȀʨ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ 

ȀǺϬȄ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼǑ ǱȄǘ ǧȄǶ ȅǵȓ̆ǰ ǢǼȄǼ ǩϢ ȅǵȓȅǺǱ ǶǼȆʹȄ ǧȄȅǽȋȓ ȭǻȋǱ ȁȋǸǑ 

Ƞ. ȭǺ̛ ȅȁȅȀǔ ǸȄ Ǿ ̞ǶǼȆʹȄ: 

¶ ȅǾǣȄǼ ȭǾȄǵȄ ǸȄ ỡ̄Ǻ ȅȁȅȀǔ (ȋǻʨ ȅǾǣȄ ȭǲȋǢ ǞǢʨ 'ȅȁȅȀǔ' Ǿ̞ ǚִǶ̏ ǢȋǼ) ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ Ǟʨ ȀʪǢ 

ϛȄȀ ȅǺʠǰ ǞǸǔ ʙǸȄȋȁǼ ȀȄȋǲ Ȁ̩ ȅǢɝǱǑ ǻȅǳ ȭǢȄȋǵȄ ǖϖȄǹȄȅǸǢ Ǿ̞ ȭǾȄǵȄ ǻȄȓ, ǱȋǸ ȭȀʨ ȀʪǢǹȄȋǸ ȀǺȄǴȄǵ 

ǢǼȋǱ ȁȋǸǑ 

ȡ. ǖʅȄǮǩȄ͗ȋǺ̀ ǞǸǔ ȭǬȅ͗ǔ: 

¶ ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǶȄǼǷǼȋǺ̑ ȭǧǢ ǢǼȄǼ ǶǼ, ǻȅǳ ȭǢȄȋǵȄ ȀǺϬȄ ǶȄǠȓȄ ǻȄȓ, ǱȋǸ ȭȀʨǼ ǖʅȄǮǩȄ͗ȋǺ̀ 

Ǣξǵ ǞǸǔ ԚǵǼȄȓ ǶǼȆʹȄ ǢξǵǑ 

¶ ȀǢǽ ȀǔȋǻȄǤ ǞǸǔ ȭȀʨǔȀ ȀʪǢǹȄȋǸ ǖʅȄǮǩȄ͗ ǢǼȄǼ ǶǼ, ԚǵǼȄȓ ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ 

ǢξǵǑ 

șȘ. ȅǽȅǣǱ ǵȅǲ ǞǸǔ ȭǼǢȅǮɝǔ: 

¶ ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǶȄǼǷǼȋǺ̑ ǶǼȆʹȄ ǢǼȄǼ ȀǺȓ, ȀǺ͚ ǶǼȆʹȄǼ ǷǽȄǷǽ ȅǽȅǣǱ ǵȅǲȋǱ ȀǔǼʹǰ ǢξǵǑ 

Ǟʨ ǹȅǸϫȋǱ ȭǼǷȄȋǼ̑ ȅȁȀȄȋǸ ǢȄȋǩ ǽȄǤȋǸ ǞǸǔ ȭǻ ȭǢȄȋǵȄ Δʨ ΚǱ ȀǵȄʱ ǢǼȄ ǻȄȋǸǑ 

Ǟǘ ʙȅʆȓȄ ǞǸǔ ʙȋǬȄǢǽͼȅǽ ǖԑȀǼǰ ǢȋǼ ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀȋǬǼ ǶȄǼǷǼȋǺ̑ ȀʪǢǹȄȋǸ ǶǼȆʹȄ ǢǼȄ Ȁ̭Ǹ ȁȋǸ, ǻȄ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄǼ ȀǷǽǱȄ ȅǵȅ́Ǳ ǢǼȋǸǑ 
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(Ǥ) ȅǸȅǹ̏ ǩȋȓ̀ ǞǸǔ ǶȅǩǾȋǵ ϛȄȀ Ǡȋȓȅ̷ǔ 

ϛȄȀ Ǡȋȓȅ̷ǔ ȁȋˏ ǞǢʨ ǴȄԅ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ֜ʱ ǢǼȄǼ ʙȅʆȓȄ, ȭǻǣȄȋǵ ϛȄȋȀǼ ȅǾǣȄ ϤǸȁȄǼ ǢȋǼ ǱȄǶ ֩ȅ͊ ǢǼȄ ȁȓ 

ǞǸǔ ǱȄ ȅǳȋȓ ǴȄԅ Ǥȅǽȋȓ ֜ʱ ǢǼȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǽȄǘǬ ǘȅ˙ȅǵȓȄȅǼǔ ȭȀʮȋǼ ϤǸϘǱ ȁȓ, ȭǻǣȄȋǵ ǴȄԅ Ȁǔ֜ȅʱǼ ǢȄǩ 

ǢǼȄ ȁȓǑ Ǟǘ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȅǸȅǹ̏ ǴǼȋǵǼ ǩȋȓ̀ ǞǸǔ ǶȅǩǾǵ ǲȄȋǢ, ǞǸǔ ʙȅǱʨ ǶȅǩǾǵ ǞǸǔ ǩȋȓȋ̀Ǽ ǩϢ ǗǽȄǳȄ 

ȭǢȐǾǽ ʙȋȓȄǩǵ Ǒ  

ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȅǸȅǹ̏ ǴǼȋǵǼ Ǡȋȓȅ̷ǔ ǩȋȓ̀ ȭǻǺǵ ϨȄǶ, ǸȄǬ, ʨ ǞǸǔ ǢǵɝȄǼ, ǞǸǔ ǶȅǩǾǵ ȭǻǺǵ ̛ʅȄǬ ǞǸǔ 

ȁȅǼǩ̀Ȅǽ ȅǢǹȄȋǸ ǶȄǼǷǺɝ ǢǼȄ ȁȓ ǱȄ ȅǸ͚ȄȅǼǱǹȄȋǸ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋǸǑ 

ǩȋȓ̀Ȁ ƙ ϨȄǶ, ǸȄǬ, ʨ ǞǸǔ ǢǵɝȄǼ:  

ϨȄǶ ǩȋȓ̀ (Lap Joint ): 

¶ ǸǰɝǵȄ: ϨȄǶ ǩȋǻȂȋ̀ ԋʨ ǴȄԅ ǞȋǢ ǖǶȋǼǼ ǚǶǼ ȭǼȋǣ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǶȄǱǽȄ ǴȄԅ Ȁǔ֜ʱ ǢǼȋǱ 

ϤǸϘǱ ȁȓ, ȭǻǣȄȋǵ ǞǢʨ ǴȄԅ ǖϢʨǼ ǚǶȋǼ ǼȄǣȄǼ ǺȄϡȋǺ Ȁǔ֜ʱ ǢǼȄ ȁȓǑ 

¶ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ: ϨȄǶ ǩȋȓ̀ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ, ԋʨ ǴȄԅ ȀʪǢǹȄȋǸ ǞȋǢ ǖǶȋǼǼ ǚǶȋǼ ǼȄǣȋǱ ȁȋǸ 

ǞǸǔ ϛȄȀ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ȅǾǣȄǼ ǗǢȄǼ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȋǱ ȁȋǸ ǻȄȋǱ ǱȄǶǺȄʔȄ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȄ 

ǻȄȓǑ ȅǾǣȄ ǖǸϩǘ ȀʪǢ ǗǢȄȋǼ ǲȄǢȋǱ ȁȋǸ ǻȄȋǱ ԋʨ ǴȄԅ ǞǢȅʔǱ ȁȋǱ ǶȄȋǼǑ 

ǸȄǬ ǩȋȓ̀ (Butt Joint ): 

¶ ǸǰɝǵȄ: ǸȄǬ ǩȋǻȂȋ̀ ԋʨ ǴȄԅ ǞȋǢ ǖǶȋǼǼ Ȁ̮ȇȋǣ ǼȄǣȄ ȁȓ ǞǸǔ Ǡȋȓȅ̷ǔ ΜȄǼȄ Ȁǔ֜ʱ ǢǼȄ ȁȓǑ Ǟʨ ǾȅʱǾȄǽȆ 

Ǡȋȓȅ̷ǔ ǩȋȓ̀ ȅȁȋȀȋǸ ϤǸϘǱ ȁȓ, ȅǸȋǾǿ ǢȋǼ ȭǻǣȄȋǵ ǴȄԅ ԋʨ ǞȋǢ ǖǶǼȋǢ ȭȀȄǩȄ ȭȀȄǩȄ Ȁǔ֜ʱ ǢȋǼǑ 

¶ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ: ǸȄǬ ǩȋȓ̀ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ, ϛȄȀ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ȅǾǣȄ ǗǢȄǼ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ 

ǢǼȋǱ ȁȋǸǑ ԋǘʨ ǴȄԅ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȀʪǢǹȄȋǸ ȅǺȅǽȋȓ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȋǸ ǞǸǔ ϛȄȀ ʙǸȄȁ ȀʪǢǹȄȋǸ 

ȅǵȓ̆ǰ ǢǼȋǱ ȁȋǸ ǻȄȋǱ Ǡȋȓȅ̷ǔʨ ԍȒ ȁȓǑ 

ʨ ǩȋȓ̀ (Tee Joint ): 

¶ ǸǰɝǵȄ: ʨ ǩȋǻȂȋ̀ ԋʨ ǴȄԅ ǞǢʨ "T" ǗӜȅǱǼ Ǻȋϡ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ ȁȓǑ Ǟǘ ǴǼȋǵǼ ǩȋȓ̀ ȀȄǴȄǼǰǱ 

ǺȄǪȄȅǼ ǸȄ Ǹȑ ǗǢȄȋǼǼ ǴȄԅ Ȁǔ֜ʱ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

¶ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ: ʨ ǩȋȓ̀ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ, ǬȋǧɝǼ ȅǾǣȄǼ ǗǢȄǼ ǞǸǔ ϛȄȀ ʙǸȄȁ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ 

ǢǼȋǱ ȁȋǸǑ ȅǾǣȄ ǞǸǔ ϛȄȋȀǼ ʙǸȄȋȁǼ ǺȄϡȋǺ ԋʨ ǴȄԅ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǢǼȋǱ ȁȋǸ ǞǸǔ Ǡȋȓȅ̷ǔȋȓǼ Ǿȅʱ 

ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

ǢǵɝȄǼ ǩȋȓ̀ (Corner Joint ): 

¶ ǸǰɝǵȄ: ǢǵɝȄǼ ǩȋǻȂȋ̀ ԋʨ ǴȄԅ ȡȘ ȅǮȅʈ ȭǢȄȋǰ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ Ȁǔ֜  ɦȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ȭǻȋǢȄȋǵȄ ȭǢȄǰȄӜȅǱ 

Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ϤǸϘǱ ȁȓǑ 

¶ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ: ǢǵɝȄǼ ǩȋǻȂȋ̀ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ, ǬȋǧɝǼ ȅǾǣȄǼ ǗǢȄǼ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȋǱ ȁȋǸǑ 

ȭǢȄǰȄӜȅǱ ǴȄԅǼ Ǻȋϡ ȀʪǢǹȄȋǸ Ǡȋȓȅ̷ǔ ǢǼȋǱ, ȅǾǣȄǼ ǱȄǶǺȄʔȄ ǞǸǔ ϛȄȀ ʙǸȄȋȁǼ ȀʪǢ ȀǺεȓ ǢǼȄ ʙȋȓȄǩǵǑ 

ǶȅǩǾǵ ƙ ̛ʅȄǬ ǞǸǔ ȁȅǼǩ̀Ȅǽ: 

̛ʅȄǬ ǶȅǩǾǵ (Flat Position ): 

¶ ǸǰɝǵȄ: ̛ʅȄǬ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ǢȄȋǩǼ Ԝ͌ʨ ȀǺǱǽ ǲȄȋǢ, ǻȄ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ȀȁǩǱǺ ǖǸ͛ȄǵǑ 

ǞǣȄȋǵ ǢȄǩʨ ȭȀȄǩȄ ǞǸǔ ȀǺǱǽ Ԝȋ͌ Ȁ̩̏ ǢǼȄ ȁȓǑ 
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¶ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ: ̛ʅȄǬ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ, ǬȋǧɝǼ ȅǾǣȄǼ ǗǢȄǼ ǞǸǔ ϛȄȀ ʙǸȄȁ ȀʪǢǹȄȋǸ 

ȅǵȓ̆ǰ ǢǼȋǱ ȁȋǸǑ Ǟʨ ӝǸǘ Ȁȁǩ ǶȅǩǾǵ, ǱȄǘ Ǡȋȓȅ̷ǔ ȭǢǸǽ ȅǾǣȄǼ ǗǢȄǼ ǞǸǔ ϛȄȋȀǼ ʙǸȄȋȁǼ ǺȄϡȋǺ 

ǢȄǻɝǢǼǹȄȋǸ Ȁ̩  ̏ǢǼȄ Ȁ̭Ǹ ȁȓǑ 

ȁȅǼǩ̀Ȅǽ ǶȅǩǾǵ (Horizontal Position):  

¶ ǸǰɝǵȄ: ȁȅǼǩ̀Ȅǽ ǶȅǩǾȋǵ, Ǡȋȓȅ̷ǔ ǢȄȋǩǼ Ԝ͌ʨ ȅǢӫǬȄ ЖӨ ǲȄȋǢ, ȅǢβ Ǟʨ ̛ʅȄǬ ǖǸ͛Ȅǵ ǵȄ ȁȋȓ ǞǢǴǼȋǰǼ 

ȭǢȄȋǰ ǲȄȋǢǑ Ǟʨ ǞǢʨ ǧʅȄȋǽȅ˙ǔ ǶȅǩǾǵ ȁȋǱ ǶȄȋǼ, ǢȄǼǰ ȅǾǣȄǼ ǱȄǶǺȄʔȄ ǞǸǔ ʙǸȄȁ ȀʪǢǹȄȋǸ ȅǵȓ̆ǰ ǢǼȋǱ 

ȁȓǑ 

¶ ϛȄȀ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ: ȁȅǼǩ̀Ȅǽ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ, ǬȋǧɝǼ ȅǾǣȄǼ ǗǢȄǼ ǞǸǔ ϛȄȀ ʙǸȄȁ ȀʪǢǹȄȋǸ 

ȅǵȓ̆ǰ ǢǼȋǱ ȁȋǸǑ Ǟ ǴǼȋǵǼ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ȅǢӫǬȄ ȀǱǢɝǱȄ ǖǸǽνǵ ǢǼȄ ǚȅǧǱ, ǢȄǼǰ ǴȄԅ Ǥȋǽ 

ȅǵȋǧ ǶȑȋǱ ǶȄȋǼǑ ǱȄǘ ȀʪǢ ǱȄǶǺȄʔȄ ǞǸǔ ϛȄȋȀǼ ʙǸȄȁ ǸǩȄȓ ǼȄǣȄ ͼξΖԛǰɝǑ 

 

̛ʅȄǬ ǶȅǩǾȋǵ ϨȄǶ ǩȋǻȂȋ̀ ϛȄȀ Ǡȋȓȅ̷ǔ Ȁ̩ȄǳȋǵǼ ǴȄǶ / ǢȄǻɝǶ˸ȅǱ 

 

ȅǵǼȄǶǳǹȄȋǸ ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ʙϊǱ ǢȋǼ, ȀʪǢ ỡ̄Ǻ ȀǺεȓ ǢȋǼ, ̛ʅȄǬ ǶȅǩǾȋǵ ϨȄǶ ǩȋǻȂȋ̀ ǺȄǵȀ̮Ǳ Ǡȋȓ̷ ǢǼȄ 

ǞǸǔ Ǡȋȓȋ̷Ǽ Δʨ ǾǵȄʱ Ǡ ȀǔȋǾȄǴǵ ǢǼȄǼ ǴȄǶ ȅǵȋ̦ ǚǶ͛ȄǶǵ ǢǼȄ ȁǽǑ 

 

ǴȄǶ ș: PPE ǶȅǼǴȄǵ ǢǼȄ 

¶ Ǡȋȓȅ̷ǔ ǤǤǽȀ/ȋǷȀ ȅǾ̷ ǶǼȋǱ ȁȋǸǑ 

¶ ȭǽǳȄǼ ȭˁȄǹȀ ǶǼȋǱ ȁȋǸǑ 

¶ ǞȋʙȄǵ, ȭȀǷʨ ֧ ǞǸǔ ʙȋȓȄǩǵ ȁȋǽ ȁȄǱȄ/ȋȁǮ ǢǹȄǼ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ț: ǢǺɝ͛ǽ ʙϊǱ ǢǼȄ  

¶ ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ Ǡ ȅǵǼȄǶǳ ǢǼȋǱ ȁȋǸǑ 

¶ ǳȄȁʅ ǶǳȄǲɝ ԌȋǼ ȀȅǼȋǻȂ ǼȄǣȋǱ ȁȋǸǑ 

¶ ǶǻɝȄ̔ ǸȄǻȂȇ ǧǽȄǧȋǽǼ ϤǸ͛Ȅ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

¶ ǷȄǻȂȄǼ ǞʺʨǔͼǘǾȄǼ ǢȄȋǨ ǼȄǣȋǱ ȁȋǸǑ 

ǴȄǶ ț: ǻ̆ǶȄȅǱ ǶǼȆʹȄ ǢǼȄ 

¶ ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ Ǡ ԝȋǻȂǽ ϛȄȀ ȅȀȅǽ̃ȄǼ ʪǢ ǗȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

¶ ȭǼͼȋǽǬǼ, ȭȁȄȀ ǶȄǘǶ, Ǭǧɝ, ǵǩǽ ǞǸǔ ȀǔȋǻȄǤͼȋǽȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

¶ ϛȄȀ ȅǽǢ ǗȋǨ ȅǢǵȄ ȀȄǸȄǵ ǶȄȅǵǼ ȀȄȁȄȋϦ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

¶ ̛ʅȄǾϤȄǢ ǖʅȄȋǼ͗Ǽ ǲȄǢȋǽ ȭȀʨ ʪǢǹȄȋǸ Ȁǔ֜ʱ ǗȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸǑ 

ǴȄǶ Ȝ: ǢȄȋǩǼ ǚǶǢǼǰ ʙϊǱ ǢǼȄ 

¶ ȅǵǴɝȄȅǼǱ ǺȄǶ ǖԑǻȄȓȆ ԋʨ ǺȄǘ̷ ȅ͗ǽ ȭ̘Ǭ ȅǵȋǱ ȁȋǸǑ 

¶ ȭ̘ȋǬǼ ǺǻȂǽȄ, ǺȅǼǧȄ, ȭǱǽ, Ǽǔ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

¶ ȭ̘Ǭ ԋʨ ϨȄǶ ǩȋȓ̀ ǗǢȄȋǼ ǞǢʨǼ ǚǶǼ ǗȋǼǢʨ ǠǹȄǼϨȄǶ ǢȋǼ ǸȀȄȋǱ ȁȋǸǑ 

¶ ʴʅȄȋ̩Ǽ ȀȄȁȄȋϦ ȀʪǢǹȄȋǸ ǗǬǢȄȋǱ ȁȋǸǑ 

ǴȄǶ ȝ: ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǧȄ ֟ǢǼȄ 

¶ ȅȀȅǽ̃ȄȋǼǼ ǹȄǽǹ ǴȆȋǼ ǴȆȋǼ ӝǽȋǱ ȁȋǸǑ 

¶ ȭǼͼȋǽǬȋǼǼ ǺȄϡȋǺ ʙȋȓȄǩǵȆȓ ǧȄǶ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȋǸǑ 
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¶ Ǭȋǧɝ ʙǲȋǺ ԝȋǻȂǽ ϛȄȀ ǞǸǔ ǶȋǼ ǖȅ̋ȋǩǵ ȅǵǻȂ̆ǰ ǢȋǼ Ǘͼǵ ΎȄǽȄȋǱ ȁȋǸǑ 

¶ ǢȄȋǩǼ ǚǶȋǻȄǤȆ ȅǵǚʏȄǽ ỡ̄Ǻ ȀǺεȓ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ȟ: ϜȄǢ Ǡȋȓ̷ ǢǼȄ 

¶ ǩȋȓȋ̀Ǽ ǖǸ͛Ȅǵ ʪǢ ǼȄǣȋǱ ԋǘ ʙȄȋ̇ ȭǨȄǬ ϜȄǢ Ǡȋȓ̷ ȅǳȋǱ ȁȋǸǑ 

¶ ϜȄȋǢǼ ǶǼ ԚǵǼȄȓ ǖʅȄǽȄǘǵȋǺ̀ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ȟ: ϨȄǶ ǩȋǻȂȋ̀ ̛ʅȄǬ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄ 

¶ ǬǧɝȋǢ ǩȋȓȋ̀Ǽ ȅǳȋǢ ȀʪǢ ȭǢȄȋǰ ǴǼȋǱ ȁȋǸǑ 

¶ ȅǷǽȄǼ ǼǮ ʙȋǻȂȄǩȋǵ ǤȅǽǱ Ԛȋǽ ȅǵǻȂȅ̆ǱǹȄȋǸ ȅǳȋǱ ȁȋǸǑ 

¶ ȀǺȄǵ ǤȅǱȋǱ Ǭǧɝ ǧȄȅǽȋǻȂ Ǡȋȓ̷ Ȁ̩̏ ǢǼȋǱ ȁȋǸǑ 

¶ ǩȋȓȋ̀Ǽ ԚȋǼȄ Ȯǳȋǥɝʅ ȀǺȄǵ ȅǸǮ ȮǱȅǼ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ƞ: Ǡȋȓ̷ ȀǺȄ̔ ǢǼȄ 

¶ Ǡȋȓ̷ ȭǾǿ ȁȋǽ ǴȆȋǼ ǴȆȋǼ Ǭǧɝ Ǹ̎ ǢǼȋǱ ȁȋǸǑ 

¶ ȀȄǴȄǼǰǱ ǗȋǤ ǖȅʺȋǩǵ, ǶȋǼ ԝȋǻȂǽ ϛȄȀ ǸȄ ʙȅǱ͌ȄȋǵǼ ȅǵǼȄǶǳ Ƕ˸ȅǱ ǖԑǻȄȓȆ ǾȄǬǮȄǚǵ ǢǼȋǱ ȁȋǸǑ 

¶ ȅȀȅǽ̃ȄǼ ǹȄǽǹ Ǹ̎ ǢǼȋǱ ȁȋǸǑ 

¶ ȅȀȋ͗ȋǺǼ ǧȄǶ ֙ʱ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ȡ: Ǡȋȓ̷ ǶȅǼ͈ȄǼ Ǡ ǶǼȆʹȄ ǢǼȄ 

¶ Ǡȋȓ̷ ǭȄ̃Ȅ ȁȋǽ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

¶ ȅǸȋǮǼ ǗӜȅǱ, ȀǺǱȄ, ȭǶȅǵȋʏǾǵ, ȅǷǚǾǵ ǞǸǔ ͟ʅȄǬȄǼ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

¶ Ǘ̃ ȄǼǢȄǬ, ȭǶȄȋǼȄȅȀʨ, ǖȀǺ ȅǸǮ, ǖȀҪǰɝ ȅǷǚǾǵ ǘǱʅȄȅǳ Δʨ ǾǵȄɦ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ șȘ: Δʨ ȀǔȋǾȄǴǵ ǢǼȄ 

¶ Δʨ֜ʱ ǖǔǾ ԚǵǼȄȓ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

¶ ʙȋǻȂȄǩȋǵ ȭǳȄǿ֜ʱ ǖǔǾ ǤȅǽȋǻȂ ǸȄ ʈȄǘ̃ ǢȋǼ ʪǢ ǢǼȋǱ ȁȋǸǑ 

¶ ԚǵǼȄȓ Ǡȋȓȅ̷ǔ ǢȋǼ ǺȄǵ ǖԑǻȄȓȆ ȀǺȄ̔ ǢǼȋǱ ȁȋǸǑ 
 

ȀȄǸǴȄǵǱȄǕ 

¶ ȀǸ ȀǺȓ ȅǵǴɝȄȅǼǱ PPE ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

¶ ϛȄȀ ȅǽǢ ǲȄǢȋǽ ǢǣǵǠ ǢȄǩ ςξ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ȭǱǽ ǸȄ ȅʈǩ ǖȅ̋ȋǩǵ ȅȀȅǽ̃ȄǼ/ȋǼͼȋǽǬȋǼǼ Ȁǔ͟ ȋǾɝ ǗǵȄ ǻȄȋǸ ǵȄǑ 

¶ Ύǽ̇ Ǭǧɝ ǢȄǚȋǢ ǽ́ʅ ǢȋǼ ǴǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǳȄȁʅ ǶǳȄȋǲɝǼ ǢȄȋǨ Ǡȋȓȅ̷ǔ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ȅȀȅǽ̃ȄǼ ȀǸ ȀǺȓ ȭȀȄǩȄǹȄȋǸ ͛ȄǶǵ Ǡ ֧ǼȅʹǱ ǼȄǣȋǱ ȁȋǸǑ 

¶ ǢȄǩ ȭǾȋǿ ȅȀȅǽ̃ȄȋǼǼ ǹȄǽǹ Ǹ̎ ǢǼȋǱ ȁȋǸǑ 

¶ ǶǻɝȄ̔ ǸȄǻȂȇ ǧǽȄǧǽ ǨȄȑȄ Ǹ̎ ͛Ȅȋǵ ǢȄǩ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǤǼǺ ǴȄԅ ǣȄȅǽ ȁȄȋǱ ǴǼȄ ǻȄȋǸ ǵȄǑ 

 

ȅǸȋǾǿ ȅǵȋǳɝǾǵȄǕ ȅǾʹȄǲͫǤǰ ǖԑοǶǹȄȋǸ ǶȅǩǾǵ ƙ ̛ ʅȄǬ ǞǸǔ ȁȅǼǩ̀Ȅǽ Ǡ ǩȋȓ̀Ȁ ƙ ǸȄǬ, ʨ ǞǸǔ ǢǵɝȄǼ Ǡȋȓȅ̷ǔ 

ʙȅʆȓȄȓ ʙȅǾʹǢȋǳǼ ȀȁȄȓǱȄȓ ϛȄȀ Ǡȋȓȅ̷ǔ ǖԑǾȆǽǵ ǢǼȋǸǵǑ  
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(ǥ) Ǡȋȓ̷ ǶȅǼ͈ȄǼ, ͼǰǺȄǵ ǶǼȆʹȄ ǞǸǔ Δʨ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ Ȁ̩̏ ȁǠȓȄǼ ǶǼ, Ǡȋȓȋ̷Ǽ ǶȅǼ͔ȄǼǢǼǰ ǞǸǔ ǱȄǼ ͼǰǺȄǵ ǶǼȆʹȄ ǢǼȄ ǗǸϩǢǑ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ 

ͼǰǺȄǵ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ, Ǡȋȓȋ̷Ǽ ȭǻ ȭǢȄȋǵȄ Δʨ ǸȄ ȅǮȋǷʮ ǾǵȄɦ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ Ǟǘ ȅǮȋǷʮͼȋǽȄ Ǡȋȓȋ̷Ǽ Ǿȅɦ 

ǞǸǔ ͛ȄȅȓȋΖ ȀǺϬȄ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼ, ǻȄǼ Ƿȋǽ ǢȄǭȄȋǺȄ ǸȄ ǻ̆ǶȄȅǱǼ ȅǵǼȄǶ˭Ȅ ȅǸǶ̏ ȁȋǱ ǶȄȋǼǑ 

Ǡȋȓ̷ ǶȅǼ͔ȄǼǢǼǰ: 

șǑ ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ ȅǵǸɝȄǧǵ: Ǡȋȓ̷ ǶȅǼ͔ȄǼ ǢǼȄǼ ǩϢ ȀʪǢ ǻ̆ǶȄȅǱ ȭǻǺǵ, ʛȄǾ, Ȁǽȋǹ̀, ǸȄρ ȅʴȅǵǔ ȭǺȅǾǵ 

ǘǱʅȄȅǳ ȅǵǸɝȄǧǵ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ǞǼ ǺȄϡȋǺ Ǡȋȓȋ̷Ǽ Ԝȋ͌ ȭǢȄȋǵȄ ǺȓǽȄ, Ǡȋȓ̷ ̛ʅȄǾ ǶȅǼ͈ȄǼ ǢǼȄ ǻȄȓǑ 

ȚǑ ǶȅǼ͔ȄǼǢǼȋǰǼ Ƕ˸ȅǱ: Ǡȋȓȋ̷Ǽ Ԝ͌ ȭǲȋǢ ̛ʅȄ͔ ǸȄ ǖʙȋȓȄǩǵȆȓ ȭǺǬȄǽ ǚǶȄǳȄǵ ԅȋǽ ȭǷǽȄǑ Ǟʨ Ǡȋȓȋ̷Ǽ Ǿȅʱ 

ǞǸǔ ͼǰǺȄȋǵǼ ǠǶǼ ʙǹȄǸ ȭǷǽȋǱ ǶȄȋǼǑ ǞǩϢ ȭǸȅȀǢ Ǡȋȓ̷ ǶȅǼ͔ȄǼ Ƕ˸ȅǱ ǻǲȄǻǲǹȄȋǸ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱǑ Ǟʨ 

Ǡȋȓȋ̷Ǽ ǶȅǼԛǰɝ ǞǸǔ ǾȅʱǾȄǽȆ ȀǔȋǻȄǤ ȅǵȅ́Ǳ ǢȋǼǑ 

țǑ ȀȄǸǴȄǵǱȄ: Ǡȋȓ̷ ǶȅǼ͈ȄȋǼǼ ȀǺȓ ȭǻǵ Ǡȋȓȋ̷Ǽ ǗǔȅǾǢ ǸȄ ȀҪǰɝ ́ȅǱ ǵȄ ȁȓ, ǞǺǵǹȄȋǸ ǢȄǩ ǢǼȄ ǚȅǧǱǑ 

ǖȅǱȅǼʱ ǶȅǼ͔ȄǼ ȅǢǔǸȄ ǾȅʱǾȄǽȆ ǼȄȀȄȓȅǵǢ ʖϤ ϤǸȁȄǼ ǢǼȄǼ Ƿȋǽ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǵ͊ ȁȋǱ ǶȄȋǼǑ 

 

Ǡȋȓ̷ ȅǮȋǷȋʮǼ ʙǢȄǼȋǹǳ: 

Ǡȋȓȋ̷Ǽ ȅǮȋǷʮ ȀȄǴȄǼǰǱ ԋʨ ʙǴȄǵ ȭʠǰȆȋǱ ǹȄǤ ǢǼȄ ȁȓ: 

șǑ ȅǹ֧ʅȓȄǽ ǸȄ ȀȄǘǬ ȅǮȋǷʮ (Visual Defects)  

ȚǑ ǖǹʅ̇ǼȆǰ ȅǮȋǷʮ (Internal Defects ) 

 

ȅǹ֧ʅȓȄǽ ǸȄ ȀȄǘǬ ȅǮȋǷʮ: 

Ǟǘ ȅǮȋǷʮͼȋǽȄ Ǡȋȓȋ̷Ǽ ǸȄȅȁʅǢ ǖǔȋǾ ȭǳǣȄ ǻȄȓ ǞǸǔ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǺȋǱȄ ȁȋǱ ǶȄȋǼ: 

șǑ ȅǨʖǺȓǱȄ (Porosity ): 

Á Ǡȋȓȋ̷Ǽ Ԝȋ͌ ȭǨȄǬ ȭǨȄǬ ϛȄȀ ǸȄ ֓ǳ֓ǳ ֩ȅ͊ ȁǠȓȄ, ǻȄ Ǡȋȓȋ̷Ǽ Ǿȅʱ ǢȅǺȋȓ ȭǳȓǑ 

Á Ǟʨ ǱȄǶǺȄʔȄǼ ǖȅ͛ǼǱȄ ǸȄ Ǡȋȓȋ̷Ǽ ʙϊȅǱȋǱ Δʨ ȭǲȋǢ ȁȋǱ ǶȄȋǼǑ 

ȚǑ ǷȄǬǽ (Cracks ): 

Á Ǡȋȓ̷ ǸȄ ǱȄǼ ǗȋǾǶȄȋǾ ȅǧξȅǵ ǴǼȋǵǼ ǷȄǬǽ ֩ȅ͊ ȁǠȓȄǑ 

Á Ǟʨ ǖȋǵǢȀǺȓ Ǡȋȓȋ̷Ǽ ǖȅǱȅǼɦ ǭȄ˦Ȅ ȁǠȓȄ ǸȄ ǱȄǶǺȄʔȄǼ ǖϖȄǹȄȅǸǢ ǶȅǼǸǱɝǵ ȭǲȋǢ ǥȋǬǑ 

țǑ ǢǺ Ǥǽǵ (Incomplete Fusion ): 

Á Ǡȋȓȋ̷Ǽ ǚǶȋǼǼ ǖǔȋǾ ȅǺʠǰ ǸȄ ǞǢȆ֗Ǳ ȁǠȓȄǼ ǖǹȄǸ ȭǳǣȄ ǻȄȓǑ 

Á ǞǼ Ƿȋǽ Ǡȋȓȋ̷Ǽ ȀǔȋǻȄǤ ԋǸɝǽ ȁȋȓ Ƕȋȑ ǞǸǔ Ǟʨ ǢȄǭȄȋǺȄǤǱ ǖǣ˦ǱȄ ǢȅǺȋȓ ȭǳȓǑ 

ȜǑ ͣʅȄǤ ǘǵэǾǵ (Slag Inclusions ): 

Á Ǡȋȓȋ̷Ǽ Ǻȋϡ ǖʙȋȓȄǩǵȆȓ ͣʅȄǤ ǸȄ ǺȓǽȄ ǗǬȋǢ ǶǼȋǽ ǸȄ ӿȋǢ Ƕȋȑ ǞǸǔ Ǡȋȓȋ̷Ǽ ԋǸɝǽ ǖǔǾ ȮǱȅǼ 

ȁȓǑ 

Á Ǟʨ ȀʪǢǹȄȋǸ Ǡȋȓȅ̷ǔ ǚǶǢǼǰ ϤǸȁȄǼ ǵȄ ǢǼȋǽ ǥȋǬǑ 

ȝǑ ǠǹȄǼϨȄǶ (Overlap ): Ǡȋȓȋ̷Ǽ Ԝȋ͌ ȭǺǬȄǽ ǖϢ ǩȄȓǤȄȓ Ǩȅȑȋȓ ǶȑȄ, ǻȄǼ Ƿȋǽ Ǡȋȓȋ̷Ǽ Ԝ͌ ȭǥȄǽȄȋǬ ǞǸǔ 

ԋǸɝǽ ȁȋȓ ǻȄȓǑ 

ȞǑ ǖʅȄȋʺȅȀǹ ȀȄǘǩ (Excessive Size ): Ǡȋȓȋ̷Ǽ ȀȄǘǩ ȭǸȅǾ ȁǠȓȄ ǸȄ ǺȄȋǶǼ Ǻȋϡ ǖϖȄǹȄȅǸǢǱȄ, ǻȄ Ǿȅʱ 

ǢȅǺȋȓ ȭǳȓ ǞǸǔ ȅǵǺɝȄȋǰǼ ͼǰǺȄǵ ́ȅǱʈ͚ ǢȋǼǑ 
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ǖǹʅ̇ǼȆǰ ȅǮȋǷʮ: 

Ǟǘ ȅǮȋǷʮͼȋǽȄ Ǡȋȓȋ̷Ǽ ȅǹǱȋǼǼ ǖǔȋǾ ǲȄȋǢ ǞǸǔ ȀȄǴȄǼǰǱ ȅǹ֧ʅȓȄǽ ȭǧȋǢǼ ǺȄϡȋǺ ǴǼȄ Ƕȋȑ ǵȄǑ Ǟͼȅǽ ȅǧȅͥǱ ǢǼȄǼ 

ǩϢ ȅǸȋǾǿ ǶǼȆʹȄǼ ʙȋȓȄǩǵ ȁȓ, ȭǻǺǵ Ǟʺ-ȋǼ ǸȄ Ǘ̴ȄȀȅǵǢ ȭǬ͗Ǒ 

șǑ ǹȋȓǮ (Void ): Ǡȋȓȋ̷Ǽ ǖǹʅ̇ȋǼ ϛȄȀ ǸȄ ǖϢ ǚǶȄǳȄǵ ǩȋǺ ȅǤȋȓ ֢Ϣ͛Ȅǵ ȮǱȅǼ ȁǠȓȄǑ Ǟʨ Ǡȋȓȋ̷Ǽ Ǿȅʱ ǢǺȄȓ 

ǞǸǔ ǞǼ ͛ȄȅȓΖ ǢȅǺȋȓ ȭǳȓǑ 

ȚǑ ȅǷǽȄǼ ȭǺǬȄǽ ǖǹȄǸ (Filler Metal Lack ): Ǡȋȓȋ̷ ʙȋȓȄǩǵȆȓ ǶȅǼǺȄǰ ȅǷǽȄǼ ȭǺǬȄǽ ǵȄ ǲȄǢȄǼ ǢȄǼȋǰ 

Ǡȋȓȋ̷Ǽ Ǿȅɦ ԋǸɝǽ ȁȋȓ ǶȋȑǑ 

țǑ ǩȋȓ̀ ȭǷǘȅǽǠǼ (Joint Failure ): Ǡȋȓȋ̷Ǽ ȀǔȋǻȄǤ͛ȋǽ ȭǢȄǵ ǴǼȋǵǼ ǷȄǬǽ ǸȄ ȅǸȅˏ̏ǱȄ ǥǬȋǽ, Ǟʨ Ǡȋȓȋ̷Ǽ 

ǢȄǻɝǢȄȅǼǱȄ ǢȅǺȋȓ ȭǳȓ ǞǸǔ ͼǰǺȄǵ ʣȄȀ ǶȄȓǑ 
 

Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǶǼȆʹȄ: 

șǑ ȭǧǢȅǽ͗ ʙϊȅǱ: Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǶǼȆʹȄ ǢǼȄǼ ǩϢ ǞǢʨ ȀʪǢ ȭǧǢȅǽ͗ ȮǱȅǼ ǢǼȄ ǚȅǧǱ, ǻȄȋǱ Ǡȋȓȋ̷ Δʨ ǸȄ 

ǖԑǶ֜ʱǱȄ ȅǧȅͥǱ ǢǼȄ ǻȄȓǑ ǞǼ Ǻȋϡ Ǡȋȓȋ̷Ǽ ȀȄǘǩ, ǤǹȆǼǱȄ, ǱȄǶǺȄʔȄ, ǼǦ ǘǱʅȄȅǳ ֚ϨȄȓǵ ǢǼȄ ȁȓǑ 
 

ȚǑ ԍȅ͊ǤǱ ǶȅǼǳǾɝǵ: Ǡȋȓȋ̷Ǽ Ԝȋ͌ ȭǢȄǵ ǴǼȋǵǼ ǷȄǬǽ, ǤǱɝ, ǸȄ ǖǸȄȅ̆Ǳ Ԝ͌ǱȋǽǼ Δʨ (ȋǻǺǵ: ͣ ȄǤ ǘǵэǾǵ, ȭ̡Ȅ 

ȭȁȄǽ,͟ʅȄǬȄǼ) ӝǓȋǩ ȭǸǼ ǢǼȄ ȁȓǑ ȅǸȋǾǿ ǗȋǽȄ ϤǸȁȄȋǼǼ ǺȄϡȋǺ Ǡȋȓȋ̷Ǽ ȭǨȄǬǣȄȋǬȄ ΔʨͼȋǽȄ ӝǓȋǩ ǶȄǠȓȄ Ȁȁǩ ȁȓǑ 
 

țǑ ǵǵ-ȭǮ͖ȄǢʨǹ ȭǬ͗ (NDT ): Ǡȋȓȋ̷Ǽ ǖǹʅ̇ǼȆǰ Δʨ ǶǼȆʹȄ ǢǼȋǱ, ȭǻǺǵ ȀȄǚ̃ ȭǧǢ, Ǟʺ-ȋǼ, ǸȄ Ǘ̴ȄȀȅǵǢ ȭǬ͗ 

ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ Ǟʨ Δʨͼȅǽ ǾǵȄɦ ǢǼȋǱ ȀȁȄȓǢ, ǻȄ ȀȄǴȄǼǰ ԍȅ͊ǤǱ ǶȅǼǳǾɝǵ ΜȄǼȄ ǴǼȄ Ƕȋȑ ǵȄǑ 

 

ȜǑ ȭǬȅ͗ǔ Ƕ˸ȅǱ: Ǡȋȓȋ̷Ǽ Ǿȅʱ ǞǸǔ ͛ȄȅȓΖ ȅǵȅ́Ǳ ǢǼȋǱ ȅǸȅǹ̏ ǶǼȆʹǰ Ƕ˸ȅǱ ȭǻǺǵ, ȭǬǵȀȄǘǽ ȭǬ͗, ȭǸ̃ ȭǬ͗, 

ȁȄǮɝȋǵȀ ȭǬ͗ ǘǱʅȄȅǳ ǢǼȄ ȁȓǑ ǞǼ ǺȄϡȋǺ Ǡȋȓȋ̷Ǽ ȅǵǹɝǼȋǻȄϛǱȄ ǻȄǧȄǘ ǢǼȄ ǻȄȓǑ 

 

(Ǧ) Ǡȋȓ̷ͼȅǽǼ Δʨͼȅǽ ȀǔȋǾȄǴǵ 

Ǡȋȓȅ̷ǔ ǸȄ ǖϢȄϢ ȅǵǺɝȄǰ ʙȅʆȓȄȓ ȅǸȅǹ̏ ǴǼȋǵǼ Δʨ (ȅǮȋǷʮ) ȁȋǱ ǶȄȋǼ, ǻȄ ǢȄȋǩǼ ͼǰǺȄǵ ǞǸǔ ͛ȄȅȓȋΖǼ ǠǶǼ ʙǹȄǸ 

ȭǷȋǽǑ Ǟǘ ȅǮȋǷʮͼȅǽ ǻȅǳ ȀʪǢǹȄȋǸ ȅǧȅͥǱ ǞǸǔ ȀǔȋǾȄǴǵ ǵȄ ǢǼȄ ȁȓ, ǱȋǸ ǱȄ ǹȅǸϫȋǱ Ǹȑ ǴǼȋǵǼ ȀǺϬȄ ֩ȅ͊ ǢǼȋǱ 

ǶȄȋǼǑ  

 

ȅǮȋǷʮ ȀǔȋǾȄǴǵ Ƕ˸ȅǱ: 

ȅǮȋǷʮ ǾǵȄʱǢǼǰ: ȅǮȋǷʮ ȀǔȋǾȄǴǵ ǢǼȄǼ ǗȋǤ, ʙǲȋǺ Ǟʨ ȀʪǢǹȄȋǸ ǾǵȄʱ ǢǼȄ ǖǱʅ̇ ǩξȅǼǑ ʙȅǾʹǰȄǲͫȋǳǼ ȭǾǣȄȋǵȄ 

ȁȋǸ ȅǢǹȄȋǸ ԍȅ͊ǤǱ ǶȅǼǳǾɝǵ ǞǸǔ ǵǵ-ȋǮ͖ȄǢʨǹ ȭǬȅ͗ǔ (NDT) ϤǸȁȄǼ ǢȋǼ ȅǮȋǷʮͼȋǽȄ ȅǧȅͥǱ ǢǼȄ ǻȄȓǑ 

 

ȅǮȋǷʮ ǾǵȄʱǢǼȋǰǼ Ƕ˸ȅǱ: 

Á ȅǹ֧ʅȓȄǽ ǶȅǼǳǾɝǵ (Visual Inspection) : Ǡȋȓ̷ ǸȄ ǢȄȋǩǼ ǖǔȋǾ ȭǢȄǵ ԍϩǺȄǵ Δʨ (ȋǻǺǵ ǷȄǬǽ, ȅǨʖǺȓǱȄ, 

ͣʅȄǤ ǘǵэǾǵ, ǘǵǢǺȅ̘Ǭ ȅǷǚǾǵ ǘǱʅȄȅǳ) ǗȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢǼȄǑ 

Á ǵǵ-ȭǮ͖ȄǢʨǹ ȭǬ͗ (NDT ): Ǟ-̋ȋǼ, Ǘ̴ ȄȀȅǵǢ ǸȄ ϥȄǤȋǵʨǢ ǶȄʨɝȋǢǽ ȭǬȅ͗ǔ ϤǸȁȄǼ ǢȋǼ ǖǹʅ̇ǼȆǰ Δʨ 

ȅǧȅͥǱ ǢǼȄǑ 

 

ȅǮȋǷʮ ȀǔȋǾȄǴȋǵǼ Ƕ˸ȅǱ: 

 

ȭǶȄǬɝȋȁȄǽ (Porosity ) ȀǔȋǾȄǴǵ: Ǡȋȓ̷ Ԝȋ͌Ǽ ϛȄȀ ǸȄ ֓ǳ֓ǳ ֩ȅ͊Ǽ ǢȄǼȋǰ ȅǨʖǺȓǱȄ ȮǱȅǼ ȁȋǱ ǶȄȋǼǑ Ǟʨ ȀǔȋǾȄǴǵ 

ǢǼȋǱ Ǡȋȓȋ̷Ǽ Ԝ͌ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ ǞǸǔ ǱȄǼǶǼ ԚǵǼȄȓ Ǡȋȓ̷ ǢǼȋǱ ȁȋǸǑ 
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ǷȄǬǽ (Crack ) ȀǔȋǾȄǴǵ: ǷȄǬǽ ȭǳǣȄ ȭǤȋǽ, Ǡȋȓȋ̷Ǽ ǷȄǬǽ ȭǹȋǦ ȭǷǽȋǱ ȁȋǸ ǞǸǔ ǶȋǼ ǗǸȄǼ ȀʪǢǹȄȋǸ Ǡȋȓ̷ 

ǢǼȋǱ ȁȋǸǑ ǷȄǬǽ ֩ȅ͊ ȁǠȓȄǼ ǢȄǼǰ ǖԑȀ̎Ȅǵ ǢǼȋǱ ȁȋǸ, ȭǻǺǵ ǖȅǱȅǼɦ ǭȄ˦Ȅ ȁǠȓȄ ǸȄ ǱȄǶǺȄʔȄǼ ǖϖȄǹȄȅǸǢ ǶȅǼǸǱɝǵǑ 

 

ǘǵǢǺȅ̘Ǭ ȅǷǚǾǵ (Incomplete Fusion ): ǻȅǳ Ǡȋȓȋ̷Ǽ ǚǶȋǼ ǸȄ ȅǵȋǧ ǘǵǢǺȅ̘Ǭ ȅǷǚǾǵ ǲȄȋǢ, ǱȋǸ Δʨԛǰɝ 

ǖǔǾͼȋǽȄ ǢȄʨȋȓ ǗǸȄǼ Ǡȋȓȅ̷ǔ ǢǼȋǱ ȁȋǸǑ 

 

ͣʅȄǤ ǘǵэǾǵ (Slag Inclusions ): ͣʅȄǤ ǘǵэǾǵ ȅǧȅͥǱ ȁȋǽ, ǱȄ ԌǼ ǢǼȋǱ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱǼ ȀʪǢǱȄ ȅǵȅ́Ǳ ǢǼȋǱ 

ȁȋǸ ǞǸǔ ͣʅȄǤʨ ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - Ȝ.Ț 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ  

ș. ϛȄȀ Ǡȋȓȅ̷ǔ Ǭǧɝ ȭǢǵ ȀǺεȓ (adjust ) ǢǼȄ ȁȓ? 

Ț. ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǧȄ֟Ǽ ǗȋǤ ǢȆ ǢȆ ǶǼȆʹȄ ǢǼȋǱ ȁȓ? 

ț. ϛȄȀ Ǡȋȓȅ̷ǔ ȭǢȄǵ ȭǢȄǵ ǖǸ͛Ȅȋǵ ǢǼȄ ǻȄȓ? 

Ȝ. Ǡȋȓȅ̷ǔ ȭǾȋǿ ȭǩȄǮȂ ȭǢǵ ǶȅǼ͈ȄǼ ǢǼȄ ȁȓ? 

ȝ. ǠȋǻȂȋ̷ Δʨ ȭǳǣȄ ȭǤȋǽ ǢȆ ǢǼȋǱ ȁȋǸ? 
 

 

ǸϗȅǵǸɝȄǧǵȆ ʙ̈́Ǖ 

ș. ϛȄȀ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ȅǾǣȄ ȀǺεȋǻȂǼ ʙǴȄǵ ǚȋ˶ϩ ǢȆ? 

Ǣ) Ǿ̞ ǢǺȄȋǵȄ 

ǣ) ȅǸȅǹ̏ ǢȄȋǩǼ ǩϢ ǚǶ֜ʱ ȅǾǣȄ ȮǱȅǼ ǢǼȄ 

Ǥ) ǴȄԅ ǭȄ̃Ȅ ǢǼȄ 

ǥ) ǬȋǧɝǼ ǗǢȄǼ ȭǨȄǬ ǢǼȄ 

 

Ț. ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǶǼȆʹȄǼ ȀǺȓ ȭǢȄǵʨ ȭǳǣȄ ǩξȅǼ? 

Ǣ) ϛȄȋȀǼ ǧȄǶ Ǡ ȭȁȄȀ ǶȄǘȋǶǼ ǖǸ͛Ȅ 

ǣ) ǬȋǧɝǼ Ǽǔ 

Ǥ) ȭˁȄǹȋȀǼ ǗǢȄǼ 

ǥ) ǳǼǩȄǼ ǚˌǱȄ 

 

ț. ϛȄȀ Ǡȋȓȅ̷ǔ ȭǢȄǲȄǻȂ ǢǼȄ ǻȄȓ? 

Ǣ) ςԎ ̛ʅȄǬ ǖǸ͛Ȅȋǵ 

ǣ) ςԎ ǹȄʨɝǢʅȄǽ ǖǸ͛Ȅȋǵ 

Ǥ) ȅǸȅǹ̏ ǩȋȓ̀ Ǡ ǖǸ͛Ȅȋǵ 

ǥ) ςԎ ǞǢ ǴǼȋǵǼ ǩȋǻȂȋ̀ 

 

Ȝ. Ǡȋȓ̷ ǶȅǼ͈ȄǼ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

Ǣ) ςԎ ǧǢǧȋǢ ǢǼȄ 

ǣ) ͼǰǺȄǵ Ǡ Δʨ ǾǵȄʱ ǢǼȄ 

Ǥ) ϛȄȀ ǢǺ ǣǼǧ ǢǼȄ 

ǥ) ǴȄԅǼ Ǽǔ ǶȅǼǸǱɝǵ ǢǼȄ 

 

ȝ. ǠȋǻȂȋ̷ Δʨ ǴǼȄ ǶǮȂȋǽ ȀʪǢ ǢǼǰȆǻȂ ǢȆ? 

Ǣ) ǚȋǶʹȄ ǢǼȄ 

ǣ) Ǽǔ ǢȋǼ ȭǯȋǢ ȭǳǠǻȂȄ 

Ǥ) ǺȄǵǳ˦ ǖԑǻȄȓȆ Δʨ ȀǔȋǾȄǴǵ ǢǼȄ 

ǥ) ǢȄǩ Ǹ̎ ǢȋǼ ȭǳǠǻȂȄ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ȝ.Ț  

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

 

ș. ϛȄȀ Ǡȋȓȅ̷ǔ Ǭǧɝ ȭǢǵ ȀǺεȓ (adjust ) ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ǚǶ֜ʱ ȅǾǣȄ (flame) ȮǱȅǼ ǢǼȄǼ ǩϢ ϛȄȀ Ǡȋȓȅ̷ǔ  Ǭǧɝ ȀǺεȓ ǢǼȄ ȁȓǑ 

 

Ț. ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǧȄ֟Ǽ ǗȋǤ ǢȆ ǢȆ ǶǼȆʹȄ ǢǼȋǱ  ȁȓ  ? 

ǚ˭Ǽ: ϛȄȋȀǼ ǧȄǶ, ȭǼͼȋǽǬǼ, ȭȁȄȀ ǶȄǘǶ, ǬȋǧɝǼ ǢȄǻɝǢȄȅǼǱȄ ǞǸǔ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ ǶǼȆ́Ȅ ǢǼȋǱ  ȁȓ  Ǒ 

 

ț. ϛȄȀ Ǡȋȓȅ̷ǔ ȭǢȄǵ ȭǢȄǵ ǖǸ͛Ȅȋǵ ǢǼȄ ǻȄȓ? 

ǚ˭Ǽ: ϛȄȀ Ǡȋȓȅ̷ǔ ʅ̛ȄǬ, ȁǼȄǘǩ̀Ȅǽ, ǹȄʨɝǢʅȄǽ ǞǸǔ ǠǹȄǼȋȁǮ ǖǸ͛Ȅȋǵ ǢǼȄ ǻȄȓ Ǒ 

 

Ȝ. Ǡȋȓȅ̷ǔ ȭǾȋǿ ȭǩȄǮȂ ȭǢǵ ǶȅǼ͈ȄǼ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ȭǩȄȋǮȂǼ ǺȄǵ ǻȄǧȄǘ ǞǸǔ Δʨ ǾǵȄʱ ǢǼȄǼ ǩϢ Ǡȋȓȅ̷ǔ ȭǾȋǿ ȭǩȄǮȂ ǶȅǼ͈ȄǼ ǢǼȄ ȁȓǑ 

 

ȝ. ǠȋǻȂȋ̷ Δʨ ȭǳǣȄ ȭǤȋǽ ǢȆ ǢǼȋǱ ȁȋǸ? 

ǚ˭Ǽ: ǢȄȋǩǼ ǺȄǵǳ˦ ǖԑǻȄȓȆ Δʨ ȀǔȋǾȄǴǵ ǢǼȋǱ ȁȋǸǑ 

 

ǸϗȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭ǼǕ 

ș. ϛȄȀ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ȅǾǣȄ ȀǺεȋǻȂǼ ʙǴȄǵ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: ǣ) ȅǸȅǹ̏ ǢȄȋǩǼ ǩϢ ǚǶ֜ʱ ȅǾǣȄ ȮǱȅǼ ǢǼȄ 

 

Ț. ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǶǼȆʹȄǼ ȀǺȓ ȭǢȄǵʨ ȭǳǣȄ ǩξȅǼ? 

ǚ˭Ǽ: Ǣ) ϛȄȋȀǼ ǧȄǶ Ǡ ȭȁȄȀ ǶȄǘȋǶǼ ǖǸ͛Ȅ 

 

ț. ϛȄȀ Ǡȋȓȅ̷ǔ ȭǢȄǲȄǻȂ ǢǼȄ ǻȄȓ? 

ǚ˭Ǽ: Ǥ) ȅǸȅǹ̏ ǩȋȓ̀ Ǡ ǖǸ͛Ȅȋǵ 

 

Ȝ. Ǡȋȓ̷ ǶȅǼ͈ȄǼ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: ǣ) ͼǰǺȄǵ Ǡ Δʨ ǾǵȄʱ ǢǼȄ 

 

ȝ. ǠȋǻȂȋ̷ Δʨ ǴǼȄ ǶǮȂȋǽ ȀʪǢ ǢǼǰȆǻȂ ǢȆ? 

ǚ˭Ǽ: Ǥ) ǺȄǵǳ˦ ǖԑǻȄȓȆ Δʨ ȀǔȋǾȄǴǵ ǢǼȄ 
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ǩǸ ȅǾǬ (Job Sheet) - Ȝ.Ț 

 

ǩȋǸǼ ǵȄǺǕ ̛ʅȄǬ ǶȅǩǾȋǵ ϨȄǶ ǩȋǻȂȋ̀ ϛȄȀ Ǡȋȓȅ̷ǔ Ȁ̩ȄǳǵǑ 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶǕ  

Á ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

Á ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

Á ǢǺɝ͛ǽ ʙϊǱ ǢξǵǑ 

Á ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ Ǡ ԝȋǻȂǽ ϛȄȀ ȅȀȅǽ̃ȄǼ ʪǢ ǗȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢξǵǑ 

Á ȭǼͼȋǽǬǼ, ȭȁȄȀ ǶȄǘǶ, Ǭǧɝ, ǵǩǽ ǞǸǔ ȀǔȋǻȄǤͼȋǽȄ ǶǼȆʹȄ ǢξǵǑ 

Á ǢȄȋǩǼ ǚǶǢǼǰ ʙϊǱ ǢξǵǑ 

Á ϛȄȀ Ǡȋȓȅ̷ǔ ȭȀǬ ǧȄ֟ ǢξǵǑ 

Á ǩȋȓȋ̀Ǽ ǖǸ͛Ȅǵ ʪǢ ǼȄǣȋǱ ԋǘ ʙȄȋ̇ ȭǨȄǬ ϜȄǢ Ǡȋȓ̷ ǢξǵǑ 

Á ϨȄǶ ǩȋǻȂȋ̀ ̛ʅȄǬ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢξǵǑ 

Á Ǡȋȓ̷ ȀǺȄ̔ ǢξǵǑ 

Á Ǡȋȓ̷ ǶȅǼ͈ȄǼ Ǡ ǶǼȆʹȄ ǢξǵǑ 

Á ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

ȀǱǢɝǱȄ 

¶ ϛȄȀ ȅǽǢ ǲȄǢȋǽ ǢǣǵǠ ǢȄǩ ςξ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ȭǱǽ ǸȄ ȅʈǩ ǖȅ̋ȋǩǵ ȅȀȅǽ̃ȄǼ/ȋǼͼȋǽǬȋǼǼ Ȁǔ͟ ȋǾɝ ǗǵȄ ǻȄȋǸ ǵȄǑ 

¶ Ύǽ̇ Ǭǧɝ ǢȄǚȋǢ ǽ́ʅ ǢȋǼ ǴǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǳȄȁʅ ǶǳȄȋǲɝǼ ǢȄȋǨ Ǡȋȓȅ̷ǔ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ȅȀȅǽ̃ȄǼ ȀǸ ȀǺȓ ȭȀȄǩȄǹȄȋǸ ͛ȄǶǵ Ǡ ֧ǼȅʹǱ ǼȄǣȋǱ ȁȋǸǑ 

¶ ǢȄǩ ȭǾȋǿ ȅȀȅǽ̃ȄȋǼǼ ǹȄǽǹ Ǹ̎ ǢǼȋǱ ȁȋǸǑ 

 

 

 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- Ȝ.Ț 

 

ǩȋǸǼ ǵȄǺǕ ̛ʅȄǬ ǶȅǩǾȋǵ ϨȄǶ ǩȋǻȂȋ̀ ϛȄȀ Ǡȋȓȅ̷ǔ Ȁ̩ȄǳǵǑ 

 

ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ 

Required PPE: 

ʙȋȓȄǩǵȆȓ     ǻ̆ǶȄȅǱ Required 

Tools & Equipment:  

ʙȋȓȄǩǵȆȓ     ǚǶǢǼǰ Required 

Materials:  

¶ Ǡȋȓȅ̷ǔ ǤǤǽȀ / ȭǷȀ ȅǾ̷ 

¶ ȭǽǳȄǼ ȭˁȄǹȀ 

¶ ȭǽǳȄǼ ǞȋʙȄǵ 

¶ ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ 

¶ ǖʅȄȅȀʨȅǽǵ / LPG ϛȄȀ 

ȅȀȅǽ̃ȄǼ 

¶ ǺȄǘ̷ ȅ͗ǽ ȭ̘Ǭ ƙ Țʨ 

¶ ȅǷǽȄǼ ǼǮ 

¶ ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȄǶǮȂ 



171 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ 

Required PPE: 

ʙȋȓȄǩǵȆȓ     ǻ̆ǶȄȅǱ Required 

Tools & Equipment:  

ʙȋȓȄǩǵȆȓ     ǚǶǢǼǰ Required 

Materials:  

¶ ȭȀǷʨ ֧ 

¶ ǢǬǵ/ǷȄǻȂȄǼ-ȋǼȅǩ͗ ʅȄ̀ ǠǻȂȄǢɝ 

ȭʑȀ 

¶ ȭȁǮ ǢǹȄǼ / ȁȄǱȄ ֧ǼʹȄ 

(ʙȋȓȄǩǵ ǖԑȀȄȋǼ) 

 

¶ ϛȄȀ Ǡȋȓȅ̷ǔ Ǭǧɝ 

¶ ȭǼͼȋǽǬǼ 

¶ ȭȁȄȀ ǶȄǘǶ 

¶ ̛ʅȄǾϤȄǢ ǖʅȄȋǼ͗Ǽ 

¶ ͟ȄǢɝ ǽȄǘǬȄǼ 

¶ ǠǻȂȄǢɝȋǸ̠  

¶ ʴʅȄ̩ 

¶ ǠȓʅȄǼ   ʛȄǾ 

¶ Ȅ̘ǻȂȄȀɝ / Ǭǔ 

¶ ȅ͗ǽ ξǽ / ȭǺǩȄȅǼǔ ȭǬǶ 

¶ ʏȄǘ ȭ͔ȄǻȂȄǼ 

¶ ǧǢ / ǺȄȅǢɝǔ Ӷǽ 

¶ ǷȄǻȂȄǼ ǞʺʨǔͼǘǾȄǼ 

 

¶ ȀȄǸȄǵ ǶȄȅǵ (ȅǽǢ ȭǬȋ͗Ǽ 

ǩϢ) 

 

ǢȄȋǩǼ ȀȄǴȄǼǰ ǺȄǶ (ǚǳȄȁǼǰ): 

¶ ȭ̘ȋǬǼ ǺȄǶ: 100 ȅǺȅǺ × 

50 ȅǺȅǺ × 3 ȅǺȅǺ 

¶ ϨȄȋǶǼ ǠǹȄǼϨȄǶ: 10ƙ15 

ȅǺȅǺ 

¶ ǩȋȓ̀ : Lap Joint  

¶ ǶȅǩǾǵ: Flat Position  

 

 

 

ǮȄȓȄʈȄǺ / ȭǽǗǚǬ / ʑǘǔ (Diagram): 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ȝ.ț 

 

ȅǾǣǵ Ƿǽ-ț: ϛȄȀ ǢȄʨǔ Ȁ̩̏ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü ȭȀǬ ϛȄȀ ǢȄʨǔ Ǭǧɝ  

ü ϛȄȀ ǢȄʨǔ ȭȀȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ 

ü ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ϛȄȀ ǢȄʨǔ 

ü ǢȄǬȄ ӶǢȋǼȄǼ ǖǺ֩ǰ ʙȄ̇ͼȅǽ ǖǶȀȄǼǰ 

ü ȅǧȅͥǱ Δʨ ǞǸǔ ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ ʈȁǵ 

 

(Ǣ) ȭȀǬ ϛȄȀ ǢȄʨǔ Ǭǧɝ  

ϛȄȀ ǢȄʨǔ ȁȋǽȄ ǞǺǵ ǞǢʨ ʙȅʆȓȄ ǻȄǼ ǺȄϡȋǺ ǴȄԅ, ȅǸȋǾǿ ǢȋǼ ǢȄǸɝǵ ȅ͗ǽ ǸȄ ǺȄǘ̷ ȅ͗ǽ, ǱȄǶ Ǡ ǖȅ̋ȋǩȋǵǼ ȀȄȁȄȋϦ 

ǢȄǬȄ ȁȓǑ Ǟǘ ʙȅʆȓȄȓ ʙǲȋǺ ǴȄԅȋǢ ȅʙȅȁǬ ỡ̄Ǻ ΜȄǼȄ ǢȄǬȄǼ ǚǶȋǻȄǤȆ ǱȄǶǺȄʔȄǻȂ ǗǵȄ  ȁȓ, ǱȄǼǶǼ ǚˌǧȄȋǶǼ ǢȄʨǔ 

ǖȅ̋ȋǩǵ ʙǸȄȅȁǱ ǢȋǼ ǴȄԅǼ ȅǵȅǳɝ͊ ǖǔǾȋǢ ǩȄȅǼǱ (oxidize) ǢȋǼ ȭǢȋǬ ȭǷǽȄ ȁȓǑ 

Ǟǘ ǢȄǩʨ ȀʪǢǹȄȋǸ Ȁ̩  ̏ǢǼȄǼ ǩϢ ϛȄȀ ǢȄʨǔ ǬǧɝȋǢ ǢȄȋǩǼ ǴȄԅǼ ԚξΖ, ǴȄԅǼ ǴǼǵ, ǢȄʨǔ ǽȄǘȋǵǼ Ȯǳǥɝʅ ǞǸǔ 

ǢȄȋǩǼ ǖǸ͛Ȅǵ ǖԑǻȄȓȆ ʪǢǹȄȋǸ ȭȀǬ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ 

ǻȅǳ Ǭǧɝ ȀʪǢǹȄȋǸ ȭȀǬ ǵȄ ǢǼȄ ȁȓ, ǱȄȁȋǽ ǢȄǬȄ ȭȀȄǩȄ ȁȓ ǵȄ, ǢȄȋǬǼ ȅǢǵȄǼȄ ǣȀǣȋȀ ȁȓ, ǖȅǱȅǼɦ ͣʅȄǤ ǩȋǺ, ǴȄԅ ȀҪǰɝ 

ǢȄǬȄ ǻȄȓ ǵȄ, ǖǲǸȄ ǖȅǱȅǼʱ ǤǼȋǺ ǢȄǩ ǵ͊ ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ ǱȄǘ ϛȄȀ ǢȄʨǔ ǬȋǧɝǼ Ǥǭǵ, ǢȄȋǩǼ ǵȆȅǱ, ȭȀʨǔ Ƕ˸ȅǱ, 

ȅǵǼȄǶ˭Ȅ ǞǸǔ Δʨ Ȁ̩ ȋǢɝ ǶȅǼ͈ȄǼ ǴȄǼǰȄ ǲȄǢȄ ǩξȅǼǑ 

ϛȄȀ ǢȄʨǔ 

ϛȄȀ ǢȄʨǔ ȁȋǽȄ ǞǢʨ oxy -fuel cutting process  ȭǻǣȄȋǵ ȀȄǴȄǼǰǱ ǖȅʺȋǩǵ ǞǸǔ ǞǢʨ ԝȋǻȂǽ ϛȄȀ (ȋǻǺǵ 

ǖʅȄȅȀʨȅǽǵ, LPG, ȭʙȄȋǶǵ) ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ǞǣȄȋǵ ԋǘʨ ʙǴȄǵ ǴȄǶ ǲȄȋǢð 

Ǣ) Preheating: ǴȄԅǼ ǢȄʨǔ ǖǔǾȋǢ ʙǲȋǺ ỡ̄ȋǺǼ ȀȄȁȄȋϦ ǚ˭ ̔ǢǼȄ ȁȓǑ 

ǣ) Cutting Oxygen Jet: ǴȄԅ ǻǣǵ ʙȋȓȄǩǵȆȓ  ǱȄǶǺȄʔȄǻȂ ȭǶȐǓȋǨ, Ǳǣǵ ǢȄʨǔ ǖȅʺȋǩǵ ȭǩǬ ȭǣȄǽȄ ȁȓǑ ǖȅʺȋǩǵ 

ǚ˭ ̔ǴȄԅǼ ȀȄȋǲ ȅǸȅʆǻȂȄ ǢȋǼ ǴȄԅȋǢ ԚȅǮȂȋǻȂ ȭǷȋǽ ǞǸǔ ǤȅǽǱ ǖʺȄǘǮ ȅǵȋǧǼ ȅǳȋǢ ȭǸȅǼȋǻȂ ǻȄȓ Ǒ ǞǼ Ƿȋǽ ǴȄԅ ȭǢȋǬ 

ǻȄȓ Ǒ 
 

ϛȄȀ ǢȄʨǔȋǻȂǼ ֚ǽ ǵȆȅǱ 

ϛȄȀ ǢȄʨǔ ֚ǽǱ ǖȅʺȋǮǾǵ ǵȆȅǱǼ ǚǶǼ ǢȄǩ ǢȋǼǑ ςԎ ǴȄԅ ǤȅǽȋǻȂ ǢȄǬȄǘ ǞǼ ǚȋ˶ϩ ǵȓ; ǸǼǔ ǚ˭̔ ȭǽȄȁȄǼ ǚǶǼ ȅǸς˸ 

ǖȅʺȋǩǵ ʙǸȄȅȁǱ ǢȋǼ ǱȄȋǢ ΚǱ ǩȄȅǼǱ ǢȋǼ ȭǢȋǬ ȭǷǽȄ ȁȓǑ 

 

Ǟǘ ǢȄǼȋǰ ȀǸ ǴȄԅ ϛȄȀ ǢȄʨǔȋǻȂ ǞǢǘǹȄȋǸ ǢȄǬȄ ǻȄȓ ǵȄǑ 

ǺȄǘ̷ ȅ͗ǽ Ǡ ȭǽȄ-ǢȄǸɝǵ ȅ͗ǽ ϛȄȀ ǢȄʨǔȋǻȂǼ ǩϢ ȀǸȋǧȋǻȂ ǚǶȋǻȄǤȆǑ 
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ȅǢβ ȭ͗ǘǵȋǽȀ ȅ͗ǽ, ǢȄ͗ ǗǻȂǼǵ, ǖʅȄ֟ȅǺȅǵǻȂȄǺ, ǢǶȄǼ ǘǱʅȄȅǳ ǴȄԅ ȀȄǴȄǼǰ oxy-fuel cutting ΜȄǼȄ Ȁȁȋǩ 

ǢȄǬȄ ǻȄȓ ǵȄ, ǢȄǼǰ ǱȄȋǳǼ ǖʺȄǘǮ ͚Ǽ ǢȄʨǔȋǢ ǸȄǴȄʈ͚ ǢȋǼǑ 

 

ϛȄȀ ǢȄʨǔ ǬȋǧɝǼ ʙǴȄǵ ǖǔǾȀ֚ȁ 

ϛȄȀ ǢȄʨǔ ǬȋǧɝǼ ȀʪǢ ȭȀʨǔ ֓ǪȋǱ ȁȋǽ ǞǼ ǖǔǾͼȋǽȄ ǩȄǵȄ ǩξȅǼǑ 

ș. Ǭǧɝ ǸȅǮ: Ǟʨ ǬȋǧɝǼ ֚ǽ ȭǳȁ, ǻȄǼ ǺȄϡȋǺ ϛȄȀ ǧǽȄǧǽ ǢȋǼǑ 

Ț. ǖȅʺȋǩǵ Ǣȋ˿Ȅǽ ǹȄǽǹ: ȅʙȅȁǬ ǖȅʺȋǩǵ ȅǵǻȂ̆ǰ ǢȋǼǑ 

ț. ԝȋǻȂǽ ϛȄȀ Ǣȋ˿Ȅǽ ǹȄǽǹ: ԝȋǻȂǽ ϛȄȀ ʙǸȄȁ ȅǵǻȂ̆ǰ ǢȋǼǑ 

Ȝ. ǢȄʨǔ ǖȅʺȋǩǵ ȅǽǹȄǼ: Ǟʨ ǧȄǶȋǽ ǗǽȄǳȄ ǢȄʨǔ ǖȅʺȋǩǵ ȭǩǬ ȭǸǼ ȁȓǑ 

ȝ. ǢȄʨǔ ʨǶ / ǵǩǽ: Ǟʨ ǬȋǧɝǼ ͼξΖԛǰɝ ǖǔǾǑ ǞǼ ȭǢ ̊ȅǳȋȓ ǢȄʨǔ ǖȅʺȋǩǵ ȭǸǼ ȁȓ ǞǸǔ ǧȄǼǶȄȋǾǼ ȭǨȄǬ ȅǨʖ ȅǳȋȓ 

ȅʙȅȁǬ ỡ̄Ǻ ȭǸǼ ȁȓǑ 

Ȟ. ȅǺȅʺǔ ȭǧνȄǼ: ǞǣȄȋǵ ǖȅʺȋǩǵ Ǡ ԝȋǻȂǽ ϛȄȀ ȅǺȋǾ ǻȄȓ Ǒ 

ȟ. ȭȁȄȀ ǶȄǘǶ: ȅȀȅǽ̃ȄǼ ȭǲȋǢ ϛȄȀ Ǭȋǧɝ ȅǵȋȓ ǗȋȀǑ 

Ƞ. ȭǼͼȋǽǬǼ: ȅȀȅǽ̃ȄȋǼǼ ǚ ̩ǧȄǶȋǢ ǢȄȋǩǼ ǚǶȋǻȄǤȆ ǧȄȋǶ ǵȄȅǺȋȓ ǗȋǵǑ 

ȡ. ̛ʅȄǾϤȄǢ ǖʅȄȋǼ͗Ǽ: ỡ̄Ǻ ǚȋ̵Ȅ Ƕȋǲ ȅȀȅǽ̃ȄȋǼǼ ȅǳȋǢ ȅǷȋǼ ǻȄǠȓȄ ϖȓǔȅʆȓ ǹȄȋǸ ʙȅǱȋǼȄǴ ǢȋǼǑ 
 

ϛȄȀ ǢȄʨǔȋǻȂ ϤǸϘǱ ϛȄȀ 

Ȟ.ș ǖȅʺȋǩǵ: Ǟʨ ǢȄʨǔ ʙȅʆǻȂȄǼ ֚ǽ ϛȄȀǑ Ǟʨ ǴȄԅǼ ǳȁǵ ΖǼȄȅεǱ ǢȋǼǑ 

Ȟ.Ț ԝȋǻȂǽ ϛȄȀ: ȅʙȅȁǬ ỡ̄Ǻ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ ȭǻǺǵð 

¶ ǖʅȄȅȀʨȅǽǵ 

¶ LPG 

¶ ȭʙȄȋǶǵ 

ǖʅȄȅȀʨȅǽȋǵǼ ỡ̄Ǻ ǱȄǶǺȄʔȄ ȭǸȅǾ ȁǠȓȄȓ ΚǱ ȅʙȅȁǬ ȭǳȓǑ 

LPG/ȭʙȄȋǶǵ ԅǽǵȄ֚ǽǢ Ȁ͚Ȅ ǞǸǔ ǖȋǵǢ ȭʹȋʔ ǢȄʨǔ ǢȄȋǩ ǚǶȋǻȄǤȆǑ 
 

ǢȄȋǩǼ ԚξΖ ǖԑǻȄȓȆ Ǭǧɝ ȭȀǬ ǢǼȄǼ ͼξΖ 

ǴȄԅǼ ԚξΖ ǖԑǻȄȓȆ Ǭǧɝ ȭȀǬ ǵȄ ǢǼȋǽ ǢȄǬ ȀʪǢ ȁȓ ǵȄǑ ԚξȋΖǼ ȀȄȋǲ Ȁ̩ ȅǢɝǱ ȅǸǿǻȂͼȋǽȄ ȁȋǽȄð 

¶ ʨǶ/ ǵǩȋǽǼ ȀȄǘǩ 

¶ ǖȅʺȋǩǵ ǧȄǶ 

¶ ԝȋǻȂǽ ϛȄȀ ǧȄǶ 

¶ ȅʙȅȁǬ ȀǺȓ      

¶ ǢȄʨǔ ȅ͟Ǯ 

¶ ǬȋǧɝǼ ԌǼΖ Ǡ ǖʅȄȋ̍ǽ 

ǚǳȄȁǼǰ: 

ǶȄǱǽȄ ȭ̘ȋǬǼ ǩϢ ȭǨȄǬ ʨǶ, ǢǺ ǧȄǶ ǞǸǔ ΚǱ ǢȄʨǔ ȅ͟Ǯ ǳǼǢȄǼǑ 

Ԛξ ȭ̘ȋǬǼ ǩϢ ǸǮȂ ʨǶ, ȭǸȅǾ ǖȅʺȋǩǵ ʙǸȄȁ, ȭǸȅǾ ȅʙȅȁǬ ȀǺȓ ǞǸǔ ԅǽǵȄ֚ǽǢ ǴȆǼ ǢȄʨǔ ǳǼǢȄǼǑ 

 

ʨǶ ǸȄ ǵǩǽ ȅǵǸɝȄǧǵ 

ǢȄʨǔȋǻȂǼ ǺȄǵ ǖȋǵǢȄǔȋǾ ȅǵǹɝǼ ǢȋǼ ȀʪǢ ʨǶ ȅǵǸɝȄǧȋǵǼ ǚǶǼǑ ʨǶ ȅǵǸɝȄǧǵ ǢǼȄ  ȁȓ ʙǴȄǵǱð 

¶ ǴȄԅǼ ԚξΖ 
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¶ ϛȄȋȀǼ ǴǼǵ 

¶ ǢȄʨǔȋǻȂǼ ǴǼǵ 

¶ ʙϊǱǢȄǼȋǢǼ ǧȄǬɝ ǖԑǻȄȓȆ  

ȀȄǴȄǼǰ ǴȄǼǰȄ: 

¶ ǶȄǱǽȄ ǴȄԅ Ÿ ȭǨȄǬ ʨǶ 

¶ ǺȄǪȄȅǼ Ԛξ ǴȄԅ Ÿ ǺȄǪȄȅǼ ʨǶ 

¶ Ԛξ ǴȄԅ Ÿ ǸǮȂ ʨǶ 

ȭǨȄǬ ʨǶ ȅǳȋȓ Ԛξ ȭ̘Ǭ ǢȄǬȋǱ ȭǤȋǽ ǢȄǬ ȀҪǰɝ ȁȓǵȄǑ 

ǸǮȂ ʨǶ ȅǳȋȓ ǶȄǱǽȄ ȭ̘Ǭ ǢȄǬȋǱ ȭǤȋǽ ǖȅǱȅǼʱ ǱȄȋǶǼ ǢȄǼȋǰ ǢȄǬ ǧǠǮȂȄ ȁȋȓ      ǻȄȓ, ʙȄ̇ Ǥȋǽ ǻȄȓ, ǞǸǔ ȅǸӜȅǱ ȁȓǑ 
 

ϛȄȀ ǧȄǶ ȅǵǴɝȄǼǰ 

ȀʪǢ ǧȄǶ ȅǵǴɝȄǼǰ ӝǸǘ ͼξΖԛǰɝǑ ǧȄǶ ȅǵǴɝȄǼȋǰǼ ȀǺȓ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ȅǸǿǻȂͼȋǽȄ ȅǸȋǸǧǵȄ ǢǼȄ ȁȓ ð 

¶ ǴȄԅǼ ԚξΖ 

¶ ʨǶ ǵνǼ 

¶ ϤǸϘǱ ԝȋǻȂǽ ϛȄȀ 

¶ ʙϊǱǢȄǼȋǢǼ ȅǵȋǳɝǾǵȄ 

ǧȄǶ ȭǸȅǾ ȁȋǽ 

¶ ỡ̄Ǻ ǖȅ͛Ǽ ȁȓ   

¶ ǢȄǬ ǧǠǮȂȄ ȁȓ   

¶ ʙȄ̇ ǣȀǣȋȀ ȁȓ   

¶ ǖȅǱȅǼʱ ǖȅʺȋǮǾǵ ȁȋǱ ǶȄȋǼ 

ǧȄǶ ǢǺ ȁȋǽ 

¶ ȅʙȅȁǬ ǶǻɝȄ̔ ȁȓ ǵȄ 

¶ ǢȄǬ ȀҪǰɝ ȁȓ ǵȄ 

¶ ͣʅȄǤ ȭǸȅǾ ǩȋǺ 

¶ ǢȄʨǔ ȅ͟Ǯ ǢȋǺ ǻȄȓ  

ʙȅǾʹǰȄǲͫǼ Ǻȋǵ ǼȄǣȋǱ ȁȋǸ, ȅǵȅǳɝ͊ pressure chart ǖԑǻȄȓȆ ǢȄǩ ǢǼȄǘ ȀʪǢ Ƕ˸ȅǱǑ 
 

ỡ̄Ǻ ȀǺεȓ  

ϛȄȀ ǢȄʨǔ Ǭǧɝ ȭȀǬ ǢǼȄǼ ȀǺȓ ỡ̄ȋǺǼ ȀʪǢ ȀǺεȓ ǖǱʅ̇ ͼξΖԛǰɝǑ ȀȄǴȄǼǰǱ ȅǵǚʏȄǽ ǖǲǸȄ ȀȄǺȄϢ ǖȅʺǮȄǘȅǩǔ ỡ̄Ǻ 

ǢȄʨǔ ǢȄȋǩ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ș. Neutral Flame: ǞȋǱ ǖȅʺȋǩǵ Ǡ ԝȋǻȂǽ ϛȄȋȀǼ ǖԑǶȄǱ ʙȄǻȂ ֧ǿǺ ǲȄȋǢǑ ỡ̄Ǻ ȅ͛Ǽ ȁȓ ǞǸǔ ǢȄȋǩǼ ǩϢ ǚǶȋǻȄǤȆǑ 

Ț. Oxidizing Flame: ǞȋǱ ǖȅȋ̋ǩǵ ȅǢӫǬȄ ȭǸȅǾ ǲȄȋǢǑ ȅǢӫ ǢȄʨǔ ǢȄȋǩ Ǟʨ ϤǸȁȄǼ ǢǼȄ ȭǻȋǱ ǶȄȋǼ, ǱȋǸ ǖȅǱȅǼʱ 

ǖȅʺǮȄǘȅǩǔ ỡ̄Ǻ ʙȄ ̇ǵ ͊ǢǼȋǱ ǶȄȋǼǑ 

ț. Carburizing Flame: ǞȋǱ ԝȋǻȂǽ ϛȄȀ ȭǸȅǾ ǲȄȋǢǑ ȀȄǴȄǼǰ ǢȄʨǔȋǻȂǼ ǩϢ Ǟʨ ǚǶ֜ ɦǵȓǑ 

ȀʪǢ ỡ̄ȋǺǼ ȮǸȅǾ͊ʅ 

¶ ỡ̄Ǻ ȅ͛Ǽ ȁȋǸ 

¶ ϤȄǢǷȄǻȂȄǼ ȁȋǸ ǵȄ 

¶ ǖȅǱȅǼʱ ȭǴсǻȂȄ ǲȄǢȋǸ ǵȄ 
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¶ ʨȋǶǼ ֙ȋǣ ỡ̄Ǻ ǶȅǼ͈ȄǼ ȭǳǣȄ ǻȄȋǸ 
 

ǢȄȋǩǼ ԚξΖ ǖԑǻȄȓȆ ȭȀʨǔȋǻȂǼ ȀȄǴȄǼǰ ǴȄǼǰȄ 

ȅǵȋǧǼ ǱϟͼȋǽȄ ǴȄǼǰȄǤǱ, ǸȄ͚ȋǸ ʙϊǱǢȄǼȋǢǼ ǧȄǬɝ ǖԑȀǼǰ ǢǼȋǱ ȁȋǸǑ 

ǶȄǱǽȄ ǴȄԅ 

¶ ȭǨȄǬ ʨǶ 

¶ ǢǺ ϛȄȀ ǧȄǶ 

¶ ǢǺ ȅʙȅȁǬ ȀǺȓ      

¶ ΚǱ ǢȄʨǔ ǤȅǱ 

¶ ǖȅǱȅǼʱ ǱȄǶ ǞǮȂȄȋǱ ȁȋǸ 

ǺȄǪȄȅǼ Ԛξ ǴȄԅ 

¶ ǺȄǪȄȅǼ ʨǶ 

¶ ǺȄǪȄȅǼ ǧȄǶ 

¶ ȅ͛Ǽ ȅʙȅȁǬ 

¶ ȅǵǻȂȅ̆Ǳ ǢȄʨǔ ǤȅǱ 

Ԛξ ǴȄԅ 

¶ ǸǮȂ ʨǶ 

¶ ȭǸȅǾ ǖȅʺȋǩǵ ʙǸȄȁ 

¶ ԅǽǵȄ֚ǽǢ ȭǸȅǾ ȅʙȅȁǬ ȀǺȓ      

¶ ǴȆǼ Ǡ ǴȄǼȄǸȄȅȁǢ ǢȄʨǔ 

¶ ǢȄʨǔ ǖȅʺȋǩǵ ȭǩǬ ǾȅʱǾȄǽȆ ȁȋǱ ȁȋǸ 
 

Ǭǧɝ ȭȀǬ ǢǼȄǼ ȀȄǴȄǼǰ ǴȄǶ 

ǴȄǶ ș: ȀʪǢ ʨǶ ȅǵǸɝȄǧǵ: ǴȄԅǼ ԚξΖ ǖԑǻȄȓȆ ʨǶ ǵνǼ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ț: ʨǶ ȀʪǢǹȄȋǸ ǽȄǤȄȋǵȄ: ʨǶ ȅǯǽȄ ǲȄǢȋǽ ϛȄȀ ȅǽǢ ǸȄ ϤȄǢǷȄǻȂȄǼ ȁȋǱ ǶȄȋǼǑ 

ǴȄǶ ț: ȭǼͼȋǽǬȋǼǼ ǧȄǶ ȅǵǴɝȄǼǰ: ǖȅʺȋǩǵ Ǡ ԝȋǻȂǽ ϛȄȀȋǢ ȅǵǴɝȄȅǼǱ ǧȄȋǶ ȭȀǬ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ȝ: ϛȄȀ ʙǸȄȁ ςξ ǢǼȄ: ȀʪǢ ʆȋǺ ϛȄȀ ȭǨȋǮȂ ỡ̄Ǻ ΎȄǽȄȋǱ ȁȋǸǑ 

ǴȄǶ ȝ: ỡ̄Ǻ ȀǺεȓ ǢǼȄ: ǢȄʨǔ ǚǶȋǻȄǤȆ ỡ̄Ǻ ȮǱȅǼ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ȟ: ǢȄʨǔ ǖȅʺȋǩǵ ǶǼȆʹȄ: ȅǽǹȄǼ ǧȄǶȋǽ ȭǢȋ̊Ǽ ȭǩǬ ǶȅǼ͈ȄǼ Ǡ ǾȅʱǾȄǽȆǹȄȋǸ ȭǸǼ ȁȋ ˏȅǢ ǵȄ ȭǳǣȋǱ ȁȋǸǑ 

ǴȄǶ ȟ: ǶǼȆʹȄ֚ǽǢ ǢȄǬ: ֚ǽ ǢȄȋǩǼ ǗȋǤ ͓ʅȄǶ ȭǺǬȄȋǽ ʏȄǻȂȄǽ ǢȄǬ ǢǼȋǽ ȭȀʨǔ ǻȄǧȄǘ ǢǼȄ Ȁȁǩ ȁȓǑ 
 

ǢȄʨǔȋǻȂǼ ȀȄǴȄǼǰ Δʨ ǞǸǔ ǢȄǼǰ 

ș. ǣȀǣȋȀ ǢȄǬ ȀȄǼȋǷȀ 

ǢȄǼǰ: 

¶ ǽ֖ ʨǶ ȅǵǸɝȄǧǵ 

¶ ǢȄʨǔ ȅ͟Ǯ ǖȅǵǻȂȅǺǱ 

¶ ǖȅʺȋǩǵ ǧȄǶ ֖ǽ 

Ț. ǖȅǱȅǼʱ ͣʅȄǤ 

ǢȄǼǰ: 

¶ ǖȅ̋ȋǩǵ ȭǩǬ ԋǸɝǽ 



176 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

¶ ǢȄʨǔ ȅ͟Ǯ ǢǺ 

¶ ȅʙȅȁǬ ʪǢǺȋǱȄ ȁȓȅǵ 

ț. ǢȄǬ ȀҪǰɝ ǵȄ ȁǠȓȄ    

ǢȄǼǰ: 

¶ ǴȄԅ ǶǻɝȄ̔ ǤǼǺ ȁȓȅǵ 

¶ ʨǶ ȭǨȄǬ 

¶ ǖȅʺȋǩǵ ǧȄǶ ǢǺ 

Ȝ. ǚǶȋǼǼ ʙȄ ̇Ǥȋǽ ǻȄǠȓȄ       

ǢȄǼǰ: 

¶ ʨǶ ǸǮȂ 

¶ ǢȄʨǔ ȅ͟Ǯ ǴȆǼ 

¶ ǖȅǱȅǼʱ ȅʙȅȁǬ 

ȝ. ϤȄǢǷȄǻȂȄǼ ǸȄ ̛ʅȄǾϤȄǢ 

ǢȄǼǰ: 

¶ ʨǶ ȭǵȄǔǼȄ 

¶ ϛȄȀ ǧȄǶ ֖ǽ 

¶ Ǭǧɝ ǖȅǱȅǼɦ ǤǼǺ 

¶ ̛ʅȄǾϤȄǢ ǖʅȄȋǼ͗Ǽ ǵȄ ǲȄǢȄ 
 

 

(ǣ) ϛȄȀ ǢȄʨǔ ȭȀȋǬǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ 

ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ϛȄȀ ǢȄʨǔ ȭȀȋǬǼ ǢȄǻɝ́ǺǱȄ ǶǼȆ́Ȅ ǢǼȄ ǞǢʨ ǖǱʅ̇ ͼξΖԛǰɝ ̞Ȅǵ Ǡ ǳ́ǱȄǑ Ǟʨ ςԎ ǢȄʨǔȋǻȂǼ 

ͼǰǤǱ ǺȄǵ ȅǵȅ́Ǳ ǢȋǼ ǵȄ, ǸǼǔ ǢǺɝȋ́ȋʔǼ ȅǵǼȄǶ˭Ȅ, ǻ̆ǶȄȅǱǼ ֧Ǽ́Ȅ, ǚִǶȄǳȋǵǼ ǴȄǼȄǸȄȅȁǢǱȄ ǞǸǔ ȅǾ̼ ǢǺ̘ȄȋǻȂ̑ 

ǸǩȄǻȂ ǼȄǣȋǱǠ ȀȁȄǻȂǱȄ ǢȋǼǑ 

ϛȄȀ ǢȄʨǔ ȭȀȋǬǼ ǢȄǻɝ́ǺǱȄ ǸǽȋǱ ȭǸȄǪȄǻȂðǻ̆ǶȄȅǱǼ ȀǸ ǖǔǾ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ, ϛȄȋȀǼ ǧȄǶ ʪǢ ǗȋǨ 

ȅǢǵȄ, Ǭǧɝ Ǡ ʨȋǶǼ ǖǸ͛Ȅ ǹȄȋǽȄ ȅǢǵȄ, ϛȄȀ ȅǽǢ ǗȋǨ ȅǢǵȄ, ỡ̄Ǻ ʪǢǹȄȋǸ ȮǱȅǼ ȁȋˏ ȅǢǵȄ, ǢȄʨǔ ǖȅʺȋǩǵ ȭǩǬ 

ȀʪǢǹȄȋǸ ȭǸǼ ȁȋˏ ȅǢǵȄ ǞǸǔ ԚȋǼȄ ȭȀǬʨ ǢȄȋǩǼ ǴǼǰ, ǴȄԅǼ ԚξΖ Ǡ ǢȄʨǔȋǻȂǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ʙϊǱ ȅǢǵȄǑ 

ϛȄȀ ǢȄʨǔ ȭȀǬ ǶǼȆʹȄ ǵȄ ǢȋǼ ǢȄǩ ςξ ǢǼȋǽ ςԎ ǢȄʨǔȋǻȂǼ ǺȄǵ ǣȄǼȄǶ ȁȓ   ǵȄ, ǸǼǔ ǖȅʿǢȄ˦, ȅǸȋ͡ȄǼǰ, ̛ ʅȄǾϤȄǢ, 

ϛȄȀ ȅǽǢ, ǻ̆ǶȄȅǱǼ ʹȅǱ, ǚִǶȄǳǵ ϤȄȁǱ ȁǠȓȄ ǞǸǔ ǢǺͫǼ ԋǥɝǬǵȄǼ ӱǓȅǢ ȭǸȋǮȂ ǻȄȓ Ǒ 
 

ϛȄȀ ǢȄʨǔ ȭȀǬ  

ϛȄȀ ǢȄʨǔ ȭȀǬ ȁȋǽȄ ǞǺǵ ǞǢʨ ǻ̆ǶȄȅǱǼ ȀǺȅ͊ ǻȄǼ ǺȄϡȋǺ ǖȅʺȋǩǵ ǞǸǔ ǞǢʨ ԝȋǻȂǽ ϛȄȀ ϤǸȁȄǼ ǢȋǼ ǴȄԅ ǢȄǬȄ 

ȁȓǑ ǞǼ ʙǴȄǵ ǚȋ˶ϩ ȁȋǽȄ ǴȄǱǸ ǖǔǾȋǢ ȅǵǴɝȄȅǼǱ ǽȄǘǵ, ǺȄǶ ǸȄ ǗӜȅǱ ǖԑǻȄȓȆ ǢȄǬȄǼ ǩϢ ǱȄǶ Ǡ ǖȅʺȋǩȋǵǼ ȅǵǻȂȅ̆Ǳ 

ϤǸȁȄǼ ȅǵȅ́Ǳ ǢǼȄǑ 

ȀȄǴȄǼǰǱ ϛȄȀ ǢȄʨǔ ȭȀȋǬ ǲȄȋǢð 

¶ ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ 

¶ ԝȋǻȂǽ ϛȄȀ ȅȀȅǽ̃ȄǼ (ǖʅȄȅȀʨȅǽǵ/LPG/ȭʙȄȋǶǵ) 

¶ ȭǼͼȋǽǬǼ 

¶ ȭȁȄȀ ǶȄǘǶ 

¶ ̛ʅȄǾϤȄǢ ǖʅȄȋǼ͗Ǽ 
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¶ ϛȄȀ ǢȄʨǔ Ǭǧɝ 

¶ ǢȄʨǔ ʨǶ ǸȄ ǵǩǽ 

¶ ǢȄʨǔ ǖȅʺȋǩǵ ȅǽǹȄǼ 

¶ ͟ȄǢɝ ǽȄǘǬȄǼ 

¶ ʙȋȓȄǩǵȆȓ ȅǵǼȄǶ˭Ȅ ǚǶǢǼǰ 

Ǟǘ ȭȀȋǬǼ ʙȅǱʨ ǖǔȋǾǼ ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ ȅǵȅ́Ǳ ǵȄ ȁȋǽ ǹȄȋǽȄ ǢȄʨǔ Ȁ̭Ǹ ǵȓ   Ǒ 
 

ϛȄȀ ǢȄʨǔ ȭȀȋǬǼ ʙǴȄǵ ǖǔǾ ǞǸǔ ǱȄȋǳǼ ǢȄǻɝ́ǺǱȄ ǶǼȆʹȄ 

ș. ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ 

ǖȅʺȋǩǵ ǢȄʨǔ ʙȅʆǻȂȄǼ ֚ǽ ϛȄȀǑ ǞǼ ȀʪǢ ȀǼǸǼȄȁ ǵȄ ǲȄǢȋǽ ǢȄʨǔ ȁȋǸ ǵȄǑ 

ǻȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ: 

¶ ȅȀȅǽ̃ȄǼ ȭȀȄǩȄǹȄȋǸ ͛ȄǶǵ ǢǼȄ ȁȋȓȋǨ ȅǢǵȄ 

¶ ֧ǼȅʹǱǹȄȋǸ ȭǧǘǵ/ʴʅȄ̩ ȅǳȋȓ ǸсǴȄ ǗȋǨ ȅǢǵȄ 

¶ ȅȀȅǽ̃ȄȋǼǼ ǤȄȋǻȂ ʹȅǱ, ȭǮ̀ ǸȄ ǺȅǼǧȄ ǗȋǨ ȅǢǵȄ 

¶ ǹȄǽǹ ʪǢ ǗȋǨ ȅǢǵȄ 

¶ ǶǻɝȄ̔ ϛȄȀ ǗȋǨ ȅǢǵȄ 

ȀǺϬȄ ȁȋǽ: 

¶ ǢȄʨǔ ǖȅ̋ȋǩǵ ȭǩǬ ԋǸɝǽ ȁȋǸ 

¶ ǢȄǬ ȀҪǰɝ ȁȋǸ ǵȄ 

¶ ȅǵǼȄǶ˭Ȅ ӱǓȅǢ ȮǱȅǼ ȁȋǸ 

Ț. ԝȋǻȂǽ ϛȄȀ ȅȀȅǽ̃ȄǼ 

ȅʙȅȁǬ ỡ̄Ǻ ȮǱȅǼǼ ǩϢ Ǟʨ ϤǸϘǱ ȁȓǑ 

ǻȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ: 

¶ ȅȀȅǽ̃ȄǼ ȀʪǢ ϛȄȋȀǼ ȅǢǵȄ 

¶ ǶǻɝȄ̔ ϛȄȀ ǗȋǨ ȅǢǵȄ 

¶ ȅǽǢ ǗȋǨ ȅǢǵȄ 

¶ ǹȄǽǹ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ 

¶ ȅȀȅǽ̃ȄǼ ȅǵǼȄǶǳ ͛Ȅȋǵ ǗȋǨ ȅǢǵȄ 

ȀǺϬȄ ȁȋǽ: 

¶ ỡ̄Ǻ ǖȅ͛Ǽ ȁȋǸ 

¶ ǴȄԅ ǶǻɝȄ̔ ǤǼǺ ȁȋǸ ǵȄ 

¶ ǢȄʨǔ ςξ ȁȋǱ ȭǳȅǼ ȁȋǸ 

ț. ȭǼͼȋǽǬǼ 

ȭǼͼȋǽǬǼ ȅȀȅǽ̃ȄȋǼǼ ǚˌ ǧȄǶȋǢ ǢȄȋǩǼ ǚǶȋǻȄǤȆ ǧȄȋǶ οǶȄ̇Ǽ ǢȋǼǑ 

ǻȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ: 

¶ ȭǼͼȋǽǬǼ ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ȁȋȓȋǨ ȅǢǵȄ 

¶ ȭʙȀȄǼ ȭǤǩ ǢȄǩ ǢǼȋǨ ȅǢǵȄ 

¶ ȭǼͼȋǽǬǼ ȭǲȋǢ ϛȄȀ ȅǽǢ ȁȋˏ ȅǢǵȄ 
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¶ ǧȄǶ ȭȀǬ ǢǼȄ ǻȄȋˏ ȅǢǵȄ 

¶ ȅǵǴɝȄȅǼǱ ǧȄǶ ȅ͛Ǽ ǗȋǨ ȅǢǵȄ 

Ȝ. ȭȁȄȀ ǶȄǘǶ 

ȅȀȅǽ̃ȄǼ ȭǲȋǢ Ǭȋǧɝ ϛȄȀ ʙǸȄȅȁǱ ǢȋǼǑ 

ǻȄ ǶǼȆ́Ȅ ǢǼȋǱ ȁȋǸ: 

¶ ǶȄǘǶ ǷȄǬȄ, ǢȄǬȄ ǸȄ ʹǻȂʙȄ̔ ȅǢǵȄ 

¶ ȅǯǽȄ ȀǔȋǻȄǤ ǗȋǨ ȅǢǵȄ 

¶ ǼǦ ǖԑǻȄȓȆ ȀʪǢ ϛȄȀ ǽȄǘȋǵ ǽȄǤȄȋǵȄ ȁȋȓȋǨ ȅǢǵȄ 

¶ ǶȄǘǶ ȭǺȄǧǮȂȄȋǵȄ ǸȄ ǧȄǶȄ ǶȋǮȂȋǨ ȅǢǵȄ 

¶ ȭǢȄǲȄǠ ǱȄȋǶǼ ǢȄǨȄǢȄȅǨ ǗȋǨ ȅǢǵȄ 

ȀǺϬȄ ȁȋǽ: 

¶ ϛȄȀ ȅǽǢ 

¶ ǧȄǶ ǢȋǺ ǻȄǠȓȄ       

¶ Ǘͼǵ ǴȋǼ ǻȄǠȓȄ       

¶ ʅ̛ȄǾϤȄȋǢǼ ӱǓȅǢ 

ȝ. ̛ʅȄǾϤȄǢ ǖʅȄȋǼ͗Ǽ 

ỡ̄Ǻ ǚȋ̵Ȅ ȅǳȋǢ ȅǤȋǻȂ ȭȁȄȀ ǸȄ ȅȀȅǽ̃ȄȋǼ ȭǶȐǓǨȄȋǵȄ Ȁȓǔȅʆȓ ǹȄȋǸ ʙȅǱȋǼȄǴ ǢȋǼǑ 

ǻȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ: 

¶ Ǟʨ ǽȄǤȄȋǵȄ ǗȋǨ ȅǢǵȄ 

¶ ȀʪǢ ȅǳǢ ȅǵȋǳɝǾǵȄ ǖԑǻȄȓȆ ǽȄǤȄȋǵȄ ȁȋȓȋǨ ȅǢǵȄ 

¶ ʹȅǱʈ͚ ȅǢǵȄ 

¶ Ǹ̎ ǸȄ ȭǧȄǢ ȁȋȓ ȭǤȋǨ ȅǢǵȄ 

Ȟ. ǢȄʨǔ Ǭǧɝ 

Ǟʨ ֚ǽ ǖǶȄȋǼʨǔ ǖǔǾ, ǻȄǼ ǺȄϡȋǺ ϛȄȀ ȅǺȋǾ ȅʙȅȁǬ ỡ̄Ǻ ȮǱȅǼ ȁȓ ǞǸǔ ǢȄʨǔ ǖȅʺȋǩǵ ȭǩǬ ȭǸǼ ȁȓǑ 

ǻȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ: 

¶ ǹȄǽǹͼȋǽȄ ʪǢǺȋǱȄ ǢȄǩ ǢǼȋǨ ȅǢǵȄ 

¶ Ǭǧɝ ǸȅǮȋǱ ǷȄǬǽ ǸȄ ȅǽǢ ǗȋǨ ȅǢǵȄ 

¶ ǢȄʨǔ ȅǽǹȄǼ ʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ 

¶ Ǭǧɝ ǖȅǱȅǼɦ ǤǼǺ ȁȋˏ ȅǢǵȄ 

¶ ϛȄȀ ǧǽȄǧǽ ϖȄǹȄȅǸǢ ȅǢǵȄ 

ȀǺϬȄ ȁȋǽ: 

¶ ỡ̄Ǻ ȅ͛Ǽ ǲȄȋǢ ǵȄ 

¶ ǢȄʨǔ ȭǩǬ ʪǢǺȋǱȄ ȭǸǼ ȁȓ ǵȄ 

¶ ϤȄǢǷȄǻȂȄǼ ȁȋǱ ǶȄȋǼ 

ȟ. ʨǶ ǸȄ ǵǩǽ 

ʨǶ ȁȋǽȄ ǢȄʨǔȋǻȂǼ ͼǰǤǱ ǺȄȋǵǼ ֚ǽ ǖǔǾͼȋǽȄǼ ǞǢʨǑ 

ǻȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ: 
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¶ ʨǶ ǢȄȋǩǼ ԚξȋΖǼ ȀȄȋǲ ǺȄǵȄǵȀǘ ȅǢǵȄ 

¶ ʨǶ ǶȅǼ͈ȄǼ ȅǢǵȄ 

¶ ȭǢȋ̊Ǽ ǢȄʨǔ ȭǩǬ ȅǨʖ Ǹ̎ ǸȄ ȅǸӜǱ ȅǢǵȄ 

¶ ǧȄǼǶȄȋǾǼ ȅʙȅȁǬ ȅǨʖͼȋǽȄ ǶȅǼ͈ȄǼ ȅǢǵȄ 

¶ ʨǶ ȀʪǢǹȄȋǸ ǬȄǘǬ ǢǼȄ ǗȋǨ ȅǢǵȄ 
 

ǢȄȋǩǼ ǴǼǰ ǖԑǻȄȓȆ ǶȄǼǷǼϥȄ̑ ǶǼȆʹȄ 

ϛȄȀ ǢȄʨǔ ȭȀǬ ǶǼȆʹȄǼ ȀǺȓ ȅǵȅǳɝ͊ ǢȄȋǩǼ ȀȄȋǲ ȭȀȋǬǼ ȀȄǺ̇Ϭ ǗȋǨ ȅǢǵȄ ǱȄ ȭǳǣȋǱ ȁȋǸǑ 

ș. ǴȄԅǼ ԚξΖ ǖԑǻȄȓȆ  

¶ ǶȄǱǽȄ ǴȄԅǼ ǩϢ ȭǨȄǬ ʨǶ Ǡ ǢǺ ǧȄǶ 

¶ ȭǺȄǬȄ ǴȄԅǼ ǩϢ ǸǮȂ ʨǶ Ǡ ȭǸȅǾ ǖȅʺȋǩǵ ʙǸȄȁ 

Ț. ǢȄȋǬǼ ǴǼǰ ǖԑǻȄȓȆ  

¶ ȭȀȄǩȄ ǢȄǬ 

¶ ȭǤȄǽ ǸȄ ǗǢȄǼ ǖԑǻȄȓȆ ǢȄǬ 

¶ ͓ʅȄǶ ǖǶȀȄǼǰ 

¶ ǩȋȓ̀ ȭǣȄǽȄ ǸȄ ȅǼȋǶǻȂȄǼ ǢȄǬ 

ț. ǢȄȋǩǼ ͛Ȅǵ ǖԑǻȄȓȆ  

¶ ǚִǶȄǳǵ ỡ̄ȄȋǼ 

¶ ȭǺǘǵȋǬϢȄ̑ ǠǻȂȄǢɝǾȋǶ 

¶ ȀǔǢȆǰɝ ͛Ȅȋǵ 

¶ ǚˌ͛Ȅȋǵ 

Ȝ. ȅǵǼȄǶ˭Ȅ ǖԑǻȄȓȆ  

¶ Hot work permit ǗȋǨ ȅǢǵȄ 

¶ ǢȄǨȄǢȄȅǨ ǳȄȁʅ ǶǳȄǲɝ ǗȋǨ ȅǢǵȄ 

¶ ǷȄǻȂȄǼ ǠǻȂȄǧ/ǷȄǻȂȄǼ ǞʺʨǔͼǘǾȄǼ ʙϊǱ ǗȋǨ ȅǢǵȄ 

¶ ǶǻɝȄ̔ ȭǹȅ̀ȋǽǾǵ ǗȋǨ ȅǢǵȄ 

ǢȄʨǔ ǖȅʺȋǩǵ ȭǩǬ ǶǼȆʹȄ 

ǢȄʨǔ ȅǽǹȄǼ ǧȄǶȋǽ ȭǢ̊ȆǻȂ ǖȅʺȋǩǵ ȭǩǬ ǾȅʱǾȄǽȆ Ǡ ȭȀȄǩȄ ȭǸǼ ȁȋǱ ȁȋǸǑ 

ǻȄ ȭǳǣȋǱ ȁȋǸ: 

¶ ȭǩǬ ȀǺȄǵ Ǡ ǶȅǼ͈ȄǼ ȅǢǵȄ 

¶ ȭǩǬ ǨȅǮȂȋǻȂ ǻȄȋˏ ȅǢǵȄ 

¶ ǧȄǶ ǶǮȂȄǼ ǶǼǠ ỡ̄Ǻ ʪǢ ǗȋǨ ȅǢǵȄ 

¶ ȭǩǬ ԋǸɝǽ ǸȄ ȅǸӨʅǱ ȅǢǵȄ 

ȀǺϬȄ ȁȋǽ: 

¶ ǢȄǬ ǖȀǺ ȁȋǸ 

¶ ǴȄԅǼ ȭǹǱǼ Ƕǻɝ̇ ǢȄǬ ȁȋǸ ǵȄ 

¶ ȅǵȋǧ ǖȅǱȅǼʱ ͣʅȄǤ ӱȋǽ ǲȄǢȋǸ 
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(Ǥ) ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ϛȄȀ ǢȄʨǔ 

ǢȄȋǩǼ  ʙȋȓȄǩǵ  ǖԑǻȄȓȆ  ϛȄȀ ǢȄʨǔ ǢǼȄ ǸǽȋǱ ȭǸȄǪȄǻȂ ȭǻ ǴȄԅ ǢȄǬȋǱ ȁȋǸ, ǱȄǼ ǴǼǵ, ԚξΖ, ǗӜȅǱ, ǢȄʨǔ ǽȄǘǵ, 

ȅǵ֖ɝǽǱȄ, ǖǸ͛Ȅǵ, ȅǵǼȄǶ˭Ȅ ǞǸǔ ǢȄȋǩǼ ǚȋ˶ϩ ȅǸȋǸǧǵȄ ǢȋǼ ȀʪǢ Ƕ˸ȅǱȋǱ ǢȄʨǔ Ȁ̩̏ ǢǼȄǑ ǖǲɝȄִ ςԎ ǴȄԅ ǢȄǬȋǽǘ 

ȁȋǸ ǵȄ; ǢȄǬʨ ȁȋǱ ȁȋǸ ȅǵǼȄǶǳ, ȀʪǢ, ǺȄǵȀ̮Ǳ ǞǸǔ ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ Ǒ ȀʪǢ ˕Ȅǵ ǨȄȑȄ ϛȄȀ ǢȄʨǔ 

ǢǼȋǽ ǢȄǬȄ ǸсǢȄ ȁȋǱ ǶȄȋǼ, ǴȄԅ ȀҪǰɝ ǢȄǬȄ ǵȄǠ ȭǻȋǱ ǶȄȋǼ, ǖȅǱȅǼɦ ͣʅȄǤ ǩǺȋǱ ǶȄȋǼ, ǚǶǢǼȋǰǼ ǖǶǧȓ  ȁȋǱ ǶȄȋǼ 

ǞǸǔ ԋǥɝǬǵȄǼ ӱǓȅǢ ȮǱȅǼ ȁȋǱ ǶȄȋǼǑ ȀʪǢ Ƕ˸ȅǱȋǱ ϛȄȀ ǢȄʨǔ ǢǼȋǽ ǢȄǩ  ȁȓ   ΚǱ, ȅǵǼȄǶǳ, ȀȄʠǻȂȆ ǞǸǔ ǺȄǵȀ̮ǱǑ 

 

ϛȄȀ ǢȄʨǔȋǻȂ ϤǸϘǱ ʙǴȄǵ ǚǶǢǼǰ Ǡ ǻ̆ȄǔǾ 

ϛȄȀ ǢȄʨǔ ǢȄȋǩǼ ǩϢ ȀȄǴȄǼǰǱ ȅǵȋ̦Ȅʱ ǻ̆ǶȄȅǱ ϤǸϘǱ ȁȓð 

¶ ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ 

¶ ԝȋǻȂǽ ϛȄȀ ȅȀȅǽ̃ȄǼ (ǖʅȄȅȀʨȅǽǵ/LPG/ȭʙȄȋǶǵ) 

¶ ȭǼͼȋǽǬǼ 

¶ ȭȁȄȀ ǶȄǘǶ 

¶ ̛ʅȄǾϤȄǢ ǖʅȄȋǼ͗Ǽ 

¶ ϛȄȀ ǢȄʨǔ Ǭǧɝ 

¶ ǢȄʨǔ ʨǶ ǸȄ ǵǩǽ 

¶ ͟ȄǢɝ ǽȄǘǬȄǼ 

¶ ȅ͗ǽ ξǽ/ȋǺǩȄȅǼǔ ȭǬǶ 

¶ ǧǢ/ǺȄȅǢɝǔ Ӷǽ 

¶ ʴʅȄ̩ 

¶ ǠǻȂȄǢɝȋǸ̠ ǸȄ ȀȄȋǶȄǬɝ 

¶ ǠȓʅȄǼ   ʛȄǾ 

¶ PPE 

Ǟǘ ǚǶǢǼǰͼȋǽȄǼ ȀʪǢ ǖǸ͛Ȅ Ǡ ǚǶȋǻȄȅǤǱȄ ȅǵȅ́Ǳ ǵȄ ȁȋǽ ϛȄȀ ǢȄʨǔȋǻȂǼ ǢȄǩ ȀʪǢǹȄȋǸ Ȁ̩̏ ǢǼȄ ǻȄȓ ǵȄǑ 

 

ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ʨǶ ȅǵǸɝȄǧǵ 

ǢȄʨǔ ʨǶ ǸȄ ǵǩǽ ϛȄȀ ǢȄʨǔȋǻȂǼ ǞǢʨ ʙǴȄǵ ǖǔǾǑ ʨǶ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓð 

¶ ǴȄԅǼ ԚξΖ 

¶ ϤǸϘǱ ϛȄȀ 

¶ ǢȄȋǩǼ ǴǼǵ 

¶ ʙϊǱǢȄǼȋǢǼ ǧȄǬɝ ǖԑǻȄȓȆ  

ȀȄǴȄǼǰ ǴȄǼǰȄ: 

¶ ǶȄǱǽȄ ǴȄԅǼ ǩϢ ȭǨȄǬ ʨǶ 

¶ ǺȄǪȄȅǼ Ԛξ ǴȄԅǼ ǩϢ ǺȄǪȄȅǼ ʨǶ 

¶ ȭǸȅǾ Ԛξ ǴȄԅǼ ǩϢ ǸǮȂ ʨǶ 

֖ǽ ʨǶ ϤǸȁȄȋǼǼ Ƿǽ: 

¶ ǢȄǬ ȀҪǰɝ ǵȄ ȁǠȓȄ    

¶ ǢȄǬ ǧǠǮȂȄ ȁǠȓȄ    
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¶ ǖȅǱȅǼʱ ͣʅȄǤ ǩǺȄ 

¶ ʙȄ̇ Ǥȋǽ ǻȄǠȓȄ       

¶ ǢȄǬ ǸсǢȄ ȁǠȓȄ    

 

ϛȄȀ ǢȄʨǔȋǻȂǼ ǗȋǤ ǻ̆ǶȄȅǱ ǶǼȆʹȄ 

ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ǢȄʨǔ ǢǼȄǼ ǗȋǤ ϛȄȀ ǢȄʨǔ ȭȀȋǬǼ ǢȄǻɝ́ǺǱȄ ǶǼȆ́Ȅ ǗǸϩǢǑ 

ș. ȅȀȅǽ̃ȄǼ ǶǼȆʹȄ 

¶ ȭȀȄǩȄǹȄȋǸ ǼȄǣȄ ǗȋǨ ȅǢǵȄ 

¶ ֧ǼȅʹǱǹȄȋǸ ǸсǴȄ ǗȋǨ ȅǢǵȄ 

¶ ǶǻɝȄ̔ ϛȄȀ ǗȋǨ ȅǢǵȄ 

¶ ǹȄǽǹ ʪǢ ǗȋǨ ȅǢǵȄ 

Ț. ȭǼͼȋǽǬǼ ǶǼȆʹȄ 

¶ ȀʪǢǹȄȋǸ ǽȄǤȄȋǵȄ ȁȋȓȋǨ ȅǢǵȄ 

¶ ȭʙȀȄǼ ȭǤǩ ǢȄǩ ǢǼȋǨ ȅǢǵȄ 

¶ ȅǽǢ ǗȋǨ ȅǢǵȄ 

ț. ȭȁȄȀ ǶȄǘǶ ǶǼȆʹȄ 

¶ ǷȄǬȄ ǸȄ ǢȄǬȄ ȅǢǵȄ 

¶ ȅǯǽȄ ȀǔȋǻȄǤ ǗȋǨ ȅǢǵȄ 

¶ ǖȅǱȅǼʱ ǤǼǺ ǩȄǻȂǤȄǼ ǢȄȋǨ ǗȋǨ ȅǢǵȄ 

Ȝ. Ǭǧɝ ǶǼȆʹȄ 

¶ ǹȄǽǹ ʪǢ ǗȋǨ ȅǢǵȄ 

¶ ǢȄʨǔ ȅǽǹȄǼ ʪǢǹȄȋǸ ǧǽȋǨ ȅǢǵȄ 

¶ ȅǽǢ ǸȄ ǷȄǬǽ ǗȋǨ ȅǢǵȄ 

ȝ. ʨǶ ǶǼȆʹȄ 

¶ ǶȅǼ͈ȄǼ ȅǢǵȄ 

¶ ȀʪǢ ȀȄǘȋǩǼ ȅǢǵȄ 

¶ ȅǨʖ ̡Ǣ ǸȄ ȅǸӜǱ ȅǢǵȄ 

Ȟ. ȅǽǢ ǶǼȆʹȄ: ȀȄǸȄǵ ǶȄȅǵ ϤǸȁȄǼ ǢȋǼ ȀǸ ȀǔȋǻȄȋǤ ȅǽǢ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ Ǘͼǵ ȅǳȋȓ ǢǣǵǠ ȅǽǢ ǶǼȆʹȄ ǢǼȄ ǻȄȋǸ 

ǵȄǑ 

 

ǢȄȋǩǼ ǚǶǢǼǰ ʙϊǱ ǢǼȄ 

ϛȄȀ ǢȄʨǔȋǻȂǼ ǗȋǤ ǢȄȋǩǼ ǴȄԅȋǢ ȀʪǢǹȄȋǸ ʙϊǱ ǢǼȋǱ ȁȋǸǑ 

ʙϊȅǱǼ ǴȄǶ: 

¶ ȅǵǴɝȄȅǼǱ ǺȄǶ ǖԑǻȄȓȆ ǺȄȅǢɝǔ ǢǼȄ 

¶ ǴȄԅǼ Ԝ͌ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ǺȅǼǧȄ, ȭǱǽ, Ǽǔ, ǖǶȀȄǼǰ ǢǼȄ 

¶ ǢȄʨǔ ǖǔǾ ȀʪǢǹȄȋǸ ȀȄȋǶȄǬɝ ǢǼȄ 

¶ ǢȄǬȄ ǖǔǾ ǶȋǮȂ ǻȄǠȓȄǼ Ȁ̭ȄǸǵȄ ȅǸȋǸǧǵȄ ǢǼȄ 

ǻȅǳ ǴȄԅ ʪǢǺȋǱȄ ȀȄȋǶȄǬɝ ǵȄ ǢǼȄ ȁȓ, ǢȄʨǔȋǻȂǼ ȀǺȓ ǴȄԅ ȭǧȋǶ ȭǻȋǱ ǶȄȋǼ ǞǸǔ ǢȄǬ ǖȀǺ ȁȋǱ ǶȄȋǼǑ 
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ȅǸȅǹ̏ ǴǼȋǵǼ ǢȄʨǔ 

ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ϛȄȀ ǢȄʨǔ ȅǸȅǹ̏ ǴǼȋǵǼ ȁȋǱ ǶȄȋǼǑ 

ș. ȭȀȄǩȄ ǢȄǬ: ȭ̘Ǭ ǸȄ ǴȄǱǸ ǖǔǾ ȅǵǴɝȄȅǼǱ ǽȄǘǵ ǸǼȄǸǼ ȭȀȄǩȄ ǢȄǬȄǑ 

Ț. ֕˭ ȄǢȄǼ ǸȄ ǗӜȅǱ ǖԑǻȄȓȆ ǢȄǬ: ȭǤȄǽ ǸȄ ǵǢǾȄ ǖԑǻȄȓȆ ǖǔǾ ǢȄǬȄǑ 

ț. ͓ʅȄǶ ǢȄʨǔ: ǖʙȋȓȄǩǵȆȓ ǴȄǱǸ ǖǔǾ ȭǨȄǬ ȭǨȄǬ ӶǢǼȄǻȂ ǢȄǬȄǑ 

Ȝ. ȅǼȋǶǻȂȄǼ ǢȄʨǔ: ԚǼȋǵȄ, ́ȅǱʈ͚ ǸȄ Ǡȋȓ̷ӜǱ ǖǔǾ ǖǶȀȄǼȋǰǼ ǩϢ ǢȄʨǔǑ 

ȝ. ;ǹ ǸȄ ǩȋȓ̀ ʙϊȅǱ ǢȄʨǔ: Ǡȋȓȅ̷ǔȋǻȂǼ ǗȋǤ ǩȋȓ̀ ʙϊǱ ǢǼȋǱ ȅǵȅǳɝ͊ ǖǔǾ ǢȄǬȄǑ 

ʙȅǱʨ ǢȄȋǩǼ ȭʹȋʔ ǢȄʨǔ ȭǢȐǾǽ, ǤȅǱ Ǡ ǻȋ˯Ǽ ǺȄʔȄ ȅǹ̏ ȁȋǱ ǶȄȋǼǑ 

 

ϛȄȀ ǢȄʨǔȋǻȂǼ ȀȄǴȄǼǰ ǴȄǶ 

ǴȄǶ ș: ǢȄȋǩǼ ʙϊȅǱ: ȀǸ PPE ǶȅǼǴȄǵ ǢǼȋǱ ȁȋǸ, ǢȄȋǩǼ ͛Ȅǵ ȅǵǼȄǶǳ ǢǼȋǱ ȁȋǸ ǞǸǔ ǻ̆ǶȄȅǱ ʙϊǱ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ț: ȀʪǢ ʨǶ Ǡ ϛȄȀ ǧȄǶ ȅǵǴɝȄǼǰ: ǢȄȋǩǼ ǴȄԅǼ ԚξΖ ǖԑǻȄȓȆ ʨǶ ȅǵǸɝȄǧǵ ǞǸǔ ϛȄȀ ǧȄǶ ȭȀǬ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ț: ỡ̄Ǻ ΎȄǽȄȋǵȄ Ǡ ȀǺεȓ ǢǼȄ: ԝȋǻȂǽ ϛȄȀ ΎȄȅǽȋǻȂ ǖȅʺȋǩǵ ȀǺεȋǻȂǼ ǺȄϡȋǺ ȀʪǢ ỡ̄Ǻ ȮǱȅǼ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ȝ: ǴȄԅ ȅʙȅȁǬ ǢǼȄ: ǢȄʨǔ ςξǼ ͛Ȅȋǵ ǴȄԅȋǢ ǻǲȄǻǲ ǱȄǶǺȄʔȄǻȂ ǗǵȋǱ ȁȋǸǑ 

ǴȄǶ ȝ: ǢȄʨǔ ǖȅʺȋǩǵ ǧȄ ֟ǢǼȄ: ǴȄԅ ǽȄǽ ǤǼǺ ȁȋǽ ǢȄʨǔ ǖȅʺȋǩǵ ȅǽǹȄǼ ǧȄǶȋǱ ȁȋǸǑ 

ǴȄǶ Ȟ: ȅǵȅǳɝ͊ ǽȄǘǵ ǴȋǼ ǢȄǬ ǧȄǽȄȋǵȄ: ȀǺȄǵ ǤȅǱȋǱ, ȀʪǢ ԌǼΖ Ǡ ȭǢȄȋǰ Ǭǧɝ ǧȄȅǽȋǻȂ ǢȄǬ Ȁ̩ ̏ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ȟ: ǢȄǬ Ȁ̩ ̏ǢǼȄ: ȭǾǿ ʙȄ ̇Ƕǻɝ̇ ǢȄǬ Ȁ̩ ̏ǢȋǼ ỡ̄Ǻ Ǡ ϛȄȀ ȅǵǼȄǶǳǹȄȋǸ Ǹ ̎ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ƞ: ǢȄǬ ǶȅǼ͈ȄǼ Ǡ ǶǼȆʹȄ ǢǼȄ: ǢȄǬȄ ʙȄ ̇ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ ǞǸǔ ʙȋǻȂȄǩȋǵ ͣʅȄǤ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

ǢȄʨǔ ȭǾȋǿ ǢȆ ǢǼȋǱ ȁȋǸ 

ϛȄȀ ǢȄʨǔ ȭǾȋǿ ǢȄǩ Ǹ̎ ǢǼȄǘ ȭǾǿ ǵȓ; ȅǢӫ ͼξΖԛǰɝ ǢȄǩ ǢǼȋǱ ȁȓǑ 

ǢǼǰȆǻȂ: 

¶ Ǭǧɝ ȅǵǼȄǶǳǹȄȋǸ Ǹ̎ ǢǼȄ 

¶ ȅȀȅǽ̃ȄǼ ǹȄǽǹ Ǹ̎ ǢǼȄ 

¶ ȭǼͼȋǽǬȋǼǼ ǧȄǶ ȭǨȋǮȂ ȭǳǠǻȂȄ 

¶ ǢȄǬȄ ǖǔǾ ǭȄ̃Ȅ ȁȋǱ ȭǳǠǻȂȄ 

¶ ͣʅȄǤ Ǡ ǺǻȂǽȄ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ǢȄȋǬǼ ͼǰǤǱ ǺȄǵ ǶǼȆʹȄ ǢǼȄ 

¶ ǻ̆ǶȄȅǱ ͼȅǨȋǻȂ ǼȄǣȄ 

¶ ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǼȄǣȄ 

 

ϛȄȀ ǢȄʨǔ ΜȄǼȄ ȭȀȄǩȄ ǢȄǬ (Straight Cutting)  Ȁ̩ȄǳȋǵǼ ǴȄǶ/ǢȄǻɝǶ˸ȅǱ 

 

ȅǵǼȄǶǳǹȄȋǸ ϛȄȀ ǢȄʨǔ ȭȀǬ ʙϊǱ ǢȋǼ, ǢȄȋǩǼ ԚξΖ ǖԑǻȄȓȆ Ǭǧɝ ȭȀǬ ǢȋǼ, ȅǵǴɝȄȅǼǱ ȭȀȄǩȄ ǽȄǘȋǵ ϛȄȀ ǢȄʨǔ ǢǼȄ, 

ǢȄǬȄ ǖǔǾ ǶȅǼ͈ȄǼ ǢȋǼ ǞǸǔ ǢȄȋǬǼ ǺȄǵ ǶǼȆʹȄ ǢǼȄǼ ǴȄǶ ȅǵȋ̦ ǚǶ͛ȄǶǵ ǢǼȄ ȁǽǑ 

ǢȄȋǩǼ ǴȄǶ / ǢȄǻɝǶ˸ȅǱ 

ǴȄǶ ș: PPE ǶȅǼǴȄǵ ǢǼȄ 

¶ ǢȄʨǔ ǤǤǽȀ/ȋǷȀ ȅǾ̷ ǶǼȋǱ ȁȋǸǑ 

¶ ȭǽǳȄǼ ȭˁȄǹȀ ǶǼȋǱ ȁȋǸǑ 
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¶ ǞȋʙȄǵ Ǡ ȭȀǷʨ ֧ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

¶ ʙȋǻȂȄǩȋǵ Ǘͼǵ ʙȅǱȋǼȄǴȆ ȭǶȄǾȄǢ ǶǼȋǱ ȁȋǸǑ 

ǴȄǶ Ț: ǢǺɝ͛ǽ ʙϊǱ ǢǼȄ 

¶ ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ Ǡ ȅǵǼȄǶǳ ǢǼȋǱ ȁȋǸǑ 

¶ ǳȄȁʅ ǶǳȄǲɝ ԌȋǼ ȀǼȄȋǱ ȁȋǸǑ 

¶ ǶǻɝȄ̔ ǸȄǻȂȇ ǧǽȄǧȋǽǼ ϤǸ͛Ȅ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

¶ ǷȄǻȂȄǼ ǞʺʨǔͼǘǾȄǼ ǢȄȋǨ ǼȄǣȋǱ ȁȋǸǑ 

ǴȄǶ ț: ǻ̆ǶȄȅǱ ǶǼȆʹȄ ǢǼȄ 

¶ ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ Ǡ ԝȋǻȂǽ ϛȄȀ ȅȀȅǽ̃ȄǼ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

¶ ȭǼͼȋǽǬǼ, ȭȁȄȀ ǶȄǘǶ, ǢȄʨǔ Ǭǧɝ, ʨǶ/ȋǵȄǩǽ ǶǼȆ́Ȅ ǢǼȋǱ ȁȋǸǑ 

¶ ϛȄȀ ȅǽǢ ǗȋǨ ȅǢǵȄ ȀȄǸȄǵ ǶȄȅǵǼ ȀȄȁȄȋϦ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

¶ ̛ʅȄǾϤȄǢ ǖʅȄȋǼ͗Ǽ ȀʪǢǹȄȋǸ ǽȄǤȄȋǵȄ ǗȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸǑ 

ǴȄǶ Ȝ: ǢȄȋǩǼ ǚǶǢǼǰ ʙϊǱ ǢǼȄ 

¶ ȅǵǴɝȄȅǼǱ ǺȄǶ ǖԑǻȄȓȆ ǺȄǘ̷ ȅ͗ǽ ȭ̘Ǭ/ǸȄǼ ȅǵȋǱ ȁȋǸǑ 

¶ ǢȄʨǔ ǽȄǘȋǵ ǧǢ/ǺȄǢɝȄǼ ȅǳȋȓ ȭȀȄǩȄ ǳȄǤ ǬȄǵȋǱ ȁȋǸǑ 

¶ ǴȄԅǼ Ԝ͌ ȭǲȋǢ ȭǱǽ, ǺȅǼǧȄ, Ǽǔ ǸȄ ǺǻȂǽȄ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

¶ ʙȋǻȂȄǩȋǵ ǠǻȂȄǢɝȅǶȀ ɹʅȄ̩ ǢȋǼ ȅ͛Ǽ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ȝ: Ǭǧɝ ȭȀǬ ǢǼȄ 

¶ ǢȄȋǩǼ ԚξΖ ǖԑǻȄȓȆ ǚǶ֜  ɦǢȄʨǔ ʨǶ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

¶ ǖȅʺȋǩǵ Ǡ ԝȋǻȂǽ ϛȄȋȀǼ ǧȄǶ ʪǢ ǢǼȋǱ ȁȋǸǑ 

¶ Ǭǧɝ ΎȄȅǽȋǻȂ ȀʪǢ ȅʙȅȁǬ ỡ̄Ǻ ȀǺεȓ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ȟ: ʏȄǻȂȄǽ ȭǧǢ ǢǼȄ 

¶ ֚ǽ ǢȄǩ ςξǼ ǗȋǤ ͓ʅȄǶ ǴȄԅȋǱ ǶǼȆʹȄ֚ǽǢ ǢȄǬ ȭǳǠǻȂȄ ȭǻȋǱ ǶȄȋǼǑ 

¶ ỡ̄Ǻ, ǖȅʺȋǩǵ ȭǩǬ ǞǸǔ ǢȄʨǔ ǤȅǱ ʪǢ ǗȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸǑ 

ǴȄǶ ȟ: ȭȀȄǩȄ ǢȄʨǔ ςξ ǢǼȄ 

¶ ǺȄȅǢɝǔ ǽȄǘȋǵǼ ςξȋǱ Ǭǧɝ ǴǼȋǱ ȁȋǸǑ 

¶ ǴȄԅȋǢ ȅʙȅȁǬ ǢǼȋǱ ȁȋǸ ǻǱʹǰ ǵȄ ǢȄǬȄǼ ǚǶȋǻȄǤȆ ǱȄǶǺȄʔȄ ȁȓǑ 

¶ ǢȄʨǔ ǖȅʺȋǩǵ ȅǽǹȄǼ ǧȄǶȋǱ ȁȋǸǑ 

¶ Ǭǧɝ ȀǺȄǵ ǤȅǱ Ǡ ȭȀȄǩȄ ǽȄǘȋǵ ǧȄȅǽȋǻȂ ǢȄǬ Ȁ̩̏ ǢǼȋǱ ȁȋǸǑ 

¶ ǬȋǧɝǼ ԌǼΖ Ǡ ȭǢȄǰ ȅ͛Ǽ ǼȄǣȋǱ ȁȋǸǑ 

ǴȄǶ Ƞ: ǢȄʨǔ ȭǾǿ ǢǼȄ 

¶ ǢȄǬ ȭǾǿ ȁȋǽ ȅǵǼȄǶǳǹȄȋǸ Ǭǧɝ Ǹ̎ ǢǼȋǱ ȁȋǸǑ 

¶ ȅȀȅǽ̃ȄȋǼǼ ǹȄǽǹ Ǹ̎ ǢǼȋǱ ȁȋǸǑ 

¶ ȅȀȋ͗ȋǺǼ ǖǸȅǾ͊ ǧȄǶ ȭǨȋǮȂ ȅǳȋǱ ȁȋǸǑ 

ǴȄǶ ȡ: ǢȄǬȄ ǖǔǾ ǖǶȀȄǼǰ Ǡ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ǢȄǬȄ ǖǔǾ ȅǵǼȄǶǳǹȄȋǸ ȀǼȄȋǱ ȁȋǸǑ 

¶ ǢȄȋǬǼ ʙȄȋ̇ ͣʅȄǤ, ǸȄǼ ǸȄ ǼȄǷ Ǟǩ ǲȄǢȋǽ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 
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¶ ʙȄ̇ Ǻ֩ǰ Ǡ ȅǵǼȄǶǳ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ șȘ: ǢȄȋǬǼ ǺȄǵ ǶǼȆʹȄ ǢǼȄ 

¶ ǢȄǬ ȭȀȄǩȄ ȁȋȓȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

¶ ȅǵǴɝȄȅǼǱ ǺȄǶ ʪǢ ǗȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸǑ 

¶ ʙȄ̇ ǣȀǣȋȀ, ǖȅǱȅǼʱ ǤȅǽǱ ǸȄ Δʨ֜ʱ ȅǢǵȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

¶  ʙȋȓȄǩǵ ȁȋǽ ȀǔȋǾȄǴǵȆ ϤǸ͛Ȅ ȅǵȋǱ ȁȋǸǑ 

 

ȀȄǸǴȄǵǱȄǕ 

¶ ϛȄȀ ȅǽǢ ǲȄǢȋǽ ǢǣǵǠ ǢȄǩ ςξ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǳȄȁʅ ǶǳȄȋǲɝǼ ǢȄȋǨ ϛȄȀ ǢȄʨǔ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǖȅʺȋǩǵ ǻ̆ȄǔȋǾ ȭǱǽ ǸȄ ȅʈǩ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǤǼǺ ǴȄԅ ǣȄȅǽ ȁȄȋǱ ǴǼȄ ǻȄȋǸ ǵȄǑ 

¶ Ǭǧɝ, ȭȁȄȀ Ǡ ȅȀȅǽ̃ȄǼ ȅǵǼȄǶǳǹȄȋǸ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

¶ ǢȄǩ ȭǾȋǿ ȀǸ ǹȄǽǹ Ǹ̎ ǢǼȋǱ ȁȋǸǑ 

 

 

ș. ȭȀȄǩȄ ǢȄʨǔ ǽȄǘȋǵǼ ȀȄǴȄǼǰ ȅǧʔ 

ƆƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƇ 

ƅ                              ƅ 

ƅ  --------------------------  ƅ  Ŷ ȭȀȄǩȄ ǢȄʨǔ ǽȄǘǵ 

ƅ                              ƅ 

ƈƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƉ 

Ț. ǢȄʨǔȋǻȂǼ ȀǺȓ      ǬȋǧɝǼ ǖǸ͛Ȅǵ 

          Ǭǧɝ 

            \  

             \  

              \   Ŷ ỡ̄Ǻ 

ƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄƄ  Ŷ ǴȄǱǸ ȭ̘Ǭ 

------------------------  Ŷ ǢȄʨǔ ǽȄǘǵ 

 

ț. ǚǶǼ ȭǲȋǢ ȭǳǣȄ Straight Cutting Layout 

ςξ -------------------------------------- ȭǾǿ 

        =================================  

               ȭȀȄǩȄ ǢȄʨǔ ǽȄǘǵ 

Ȝ. ǶȄǾ ȭǲȋǢ ȀǼǽ ǴȄǼǰȄ 

        Ǭǧɝ 

         \  

          \   

-----------\----------------  ȭ̘ȋǬǼ ǚǶȅǼǹȄǤ 

            \  

             Ź ǢȄʨǔ ǖȅʺȋǩǵ ȭǩǬ 

 



185 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

 

ȅǸȋǾǿ ȅǵȋǳɝǾǵȄǕ ȅǾʹȄǲͫǤǰ ǖԑοǶǹȄȋǸ Zig zag cutting, L cutting, Round cutting ʙȅʆȓȄ ʙȅǾʹǢȋǳǼ 

ȀȁȄȓǱȄȓ ǖԑǾȆǽǵ ǢǼȋǸǵǑ 

 

(ǥ) ǢȄǬȄ ӶǢȋǼȄǼ ǖǺ֩ǰ ʙȄ̇ͼȅǽ ǖǶȀȄǼǰ 

ǢȄǬȄ ǖǔǾ ǖǶȀȄǼǰ, ǶȅǼ͈ȄǼ ǢǼȄ ǞǸǔ ǼȄǷ Ǟǩ ǸȄ ǱȆʵ ʙȄȋ̇Ǽ ͼǰǤǱ ǺȄǵ ǶǼȆʹȄ ǢǼȄ ǴȄԅ ǢȄǬȄǼ ǢȄȋǩǼ ǞǢʨ ǖǱʅ̇ 

ͼξΖԛǰɝ ǖǔǾǑ Ǟʨ ςԎ ǢȄʨǔ-ǶǼǸǱͫ Ǘԑ͌ȄȅǵǢ ǴȄǶ ǵȓ; ǸǼǔ ȅǵǼȄǶ˭Ȅ, ǺȄǵ ȅǵǻȂ̆ǰ, ȅǷʨǔ, Ǡȋȓȅ̷ǔ ʙϊȅǱ ǞǸǔ өǮȂȄ̇ 

ǶȋϞǼ ͼǰǤǱ ǺȄǵ ȅǵȅ́Ǳ ǢǼȄǼ ǞǢʨ ǖǶȅǼȁȄǻɝ ʙȅʆǻȂȄǑ  

ǢȄǬȄǼ ǶȋǼ ȀȄǴȄǼǰǱ ǴȄǱǸ ӶǢǼȄǼ ȅǢǵȄǼȄǻȂ ǼȄǷ Ǟǩ (rough edge), ǸȄǼ (burr ), ͣ ʅȄǤ, ǴȄǼȄȋǽȄ ǖǔǾ, ǖȀǺ ǢȄǬ, 

ǤȅǽǱ ǴȄԅǼ ǩǺȄ, ȭǨȄǬ ǷȄǬǽ ǸȄ ȅǸӜȅǱ ȭǳǣȄ ȅǳȋǱ ǶȄȋǼǑ Ǟǘ ǖǸ͛ȄǻȂ ǢȄǬȄ ǖǔǾ ȀǼȄȀȅǼ ϤǸȁȄǼ ǢǼȋǽ ǶǼǸǱͫ ǢȄȋǩǼ 

ͼǰǺȄǵ ǵ͊ ȁȋǱ ǶȄȋǼ, ȀǔȋǻȄǩǵ ǸȄ ȅǷʨǔȋǻȂ ȀǺϬȄ ȁȋǱ ǶȄȋǼ, ǞǺǵȅǢ ǢǺͫǼ ǩϢ ǗǥȄȋǱǼ ӱǓȅǢǠ ȮǱȅǼ ȁȋǱ ǶȄȋǼǑ ǱȄǘ 

ǢȄʨǔ ȭǾǿ ȁǠȓȄǼ ǶǼ ǢȄǬȄ ǖǔǾ ȀʪǢǹȄȋǸ ǖǶȀȄǼǰ, ǶȅǼ͈ȄǼ ǞǸǔ ǶǼȆʹȄ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝ ǞǢʨ ǴȄǶǑ 
 

ǢȄʨǔȋǻȂǼ ǶǼ ǢȄǬȄ ǖǔǾ ǖǶȀȄǼȋǰǼ ͼξΖ 

ǴȄԅ ǢȄǬȄǼ ǶǼ ǢȄǬȄ ǖǔǾ ǖȋǵǢ ȀǺȓ ǤǼǺ, ǴȄǼȄȋǽȄ ǞǸǔ ǖȀǺ ǖǸ͛ȄǻȂ ǲȄȋǢǑ Ǟ ǖǸ͛ȄǻȂ ǱȄǮȂȄϗȋǮȂȄ ǢȋǼ ȁȄǱ ȅǳȋȓ 

ǴǼȋǽ ǸȄ ֖ǽǹȄȋǸ ȀǼȄȋǽ ԋǥɝǬǵȄ ǥǬȋǱ ǶȄȋǼǑ 

ȭǢǵ ǖǶȀȄǼǰ ͼξΖԛǰɝ: 

¶ ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ Ǡ ȅǵǼȄǶǳ ǼȄǣȋǱ 

¶ ǤǼǺ ǸȄ ǴȄǼȄȋǽȄ ǖǔǾ ȭǲȋǢ ǗǥȄǱ ǞǮȂȄȋǱ 

¶ ǶǼǸǱͫ ǢȄȋǩǼ ǩϢ ǖǔǾ ǗǽȄǳȄ ǢǼȋǱ 

¶ ǖϢ ǖǔȋǾǼ ȀȄȋǲ ȅǺȋǾ ǻȄǠȓȄ ȭǭǢȄȋǱ 

¶ ǺȄǵ ǶǼȆʹȄǼ ǩϢ ǖǔǾ ʙϊǱ ǢǼȋǱ 

¶ ǢȄȋǩǼ ʙǸȄȁ (workflow ) ǸǩȄǻȂ ǼȄǣȋǱ 

ǖȋǵǢ ȀǺȓ ǢȄǬȄ ǖǔǾ ȀʪǢǹȄȋǸ ȀǼȄȋǵȄ ǵȄ ȁȋǽ ǢǺͫ ǶȄ ȅǶǨȋǽ ǶǮȂȋǱ ǶȄȋǼ, ǱȆʵ ǴȄԅȋǱ ȭǢȋǬ ȭǻȋǱ ǶȄȋǼ ǸȄ ǤǼǺ 

ǖǔȋǾ ԚȋǮȂ ȭǻȋǱ ǶȄȋǼǑ ǱȄǘ Ǟʨ ȅǵǼȄǶ˭Ȅ Ǡ ֣ˇǽȄǼ ǖǔǾǑ 
 

ǢȄǬȄǼ ǶȋǼ ǢȆ ǴǼȋǵǼ Δʨ ȭǳǣȄ ȅǳȋǱ ǶȄȋǼ 

ǢȄʨǔȋǻȂǼ ǶȋǼ ȅǸȅǹ̏ ǴǼȋǵǼ ͼǰǤǱ Δʨ ȭǳǣȄ ȭǻȋǱ ǶȄȋǼǑ ǞͼȋǽȄ ǩȄǵȄ ǲȄǢȋǽ ʙȅǾʹǰȄǲͫ Ȁȁȋǩ Δʨ ǾǵȄʱ ǢǼȋǱ 

ǶȄǼȋǸǑ 

ȀȄǴȄǼǰ Δʨ: 

¶ ǼȄǷ ǸȄ ǣȀǣȋȀ ʙȄ̇ 

¶ ǸȄǼ (burr) 

¶ ǖȅǱȅǼʱ ͣʅȄǤ 

¶ ʙȄ̇ ǖȅǱȅǼʱ Ǥȋǽ ǻȄǠȓȄ       

¶ ǖȀǺ ǢȄǬ 

¶ ȭǯǚ ȭǣǽȄȋǵȄ ǢȄǬ ǽȄǘǵ 

¶ ǗǔȅǾǢ ǢȄǬȄ 

¶ ʙȄȋ̇ ȭǨȄǬ ǷȄǬǽ 

¶ ǺȄȋǶǼ ǖȀȄǺ˙Ϭ 
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¶ ȅǸӜȅǱ ǸȄ ǸсǢȄȋǵȄ 

¶ ǖȅǱȅǼʱ ǱȆʵ ȭǢȄǰȄ 

ǞȀǸ Δʨ ǶǼǸǱͫ ϤǸȁȄȋǼ ȀǺϬȄ ȮǱȅǼ ǢǼȋǱ ǶȄȋǼǑ 
 

ͼǰǤǱ ǶǼȆʹȄ ǢǼȄǼ ȀǺȓ ǢȆ ǢȆ ȅǸǿǻȂ ȭǳǣȋǱ ȁȋǸ 

ǢȄǬȄ ǖǔǾ ǶǼȆʹȄ ǢǼȄǼ ȀǺȓ ςԎ ǞǢ ȅǳǢ ȭǳǣȋǽǘ ȁȋǸ ǵȄǑ ǢȋǻȂǢʨ ȅǵȅǳɝ͊ ȅǸǿǻȂ ǶǻɝȋǸ́ǰ ǢǼȋǱ ȁȋǸǑ 

ș. ʙȄ ̇Ǻ֩ǰ ȅǢǵȄ: ʙȄ ̇ǖȅǱȅǼʱ ǣȀǣȋȀ ȁȋǽ ǱȄ ʈȁǰȋǻȄϛ ǵȄǠ ȁȋǱ ǶȄȋǼǑ 

Ț. ǸȄǼ ǸȄ ͣʅȄǤ ǗȋǨ ȅǢǵȄ: ȅǵȋǧ ǸȄ ǶȄȋǾ ӱȋǽ ǲȄǢȄ ǴȄǱǸ ǖǔǾ ǲȄǢȋǽ ǶȅǼ͈ȄǼ ǸȄ ȅǷȅǵȅǾǔ ǳǼǢȄǼǑ 

ț. ǱȆ ɻʙȄ ̇ǗȋǨ ȅǢǵȄ: ǖȅǱȅǼʱ ǴȄǼȄȋǽȄ ǖǔǾ ǲȄǢȋǽ ǱȄ ǖǶȀȄǼǰ ǢǼȋǱ ȁȋǸǑ 

Ȝ. ǢȄǬ ȭȀȄǩȄ ǸȄ ȅǵǴɝȄȅǼǱ ǽȄǘȋǵ ȁȋȓȋǨ ȅǢǵȄ: ǺȄȅǢɝǔ ǖԑǻȄȓȆ ǢȄǬ ʪǢ ȁȋȓ     ȭǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸǑ 

ȝ. ǺȄǶ ʪǢ ǗȋǨ ȅǢǵȄ: ǢȄǬȄ ǖǔȋǾǼ Ȯǳǥɝʅ, ʙ ͛ǸȄ ȭǢȄǰ ȀʪǢ ȁȋȓȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

Ȟ. ʙȄȋ̇ Ǥǽǵ ǸȄ ́ǻȂ ǗȋǨ ȅǢǵȄ: ǖȅǱȅǼʱ ǱȄȋǶ ʙȄ ̇ԚȋǮȂ ȭǤȋǽ ǖǔǾ ԋǸɝǽ ȁȋǱ ǶȄȋǼǑ 

ȟ. ȅǸӜȅǱ ȁȋȓȋǨ ȅǢǵȄ: ǱȄȋǶ ǖǔǾ ȭдȋǢ ȭǤȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸǑ 

Ƞ. ǷȄǬǽ ǸȄ яʖ ́ȅǱ ǗȋǨ ȅǢǵȄ: ȅǸȋǾǿ ǢȋǼ ȭǢȄǰȄǻȂ ǸȄ ǢȄǬ ςξ/ȋǾȋǿǼ ͛Ȅȋǵ Δʨ ǗȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸǑ 
 

ǼȄǷ ǞȋǩǼ ǢȄǼǰȀ֚ȁ 

ǼȄǷ ǸȄ ǖȀǺ ʙȄ̇ ȭǢǵ ȁȓ ǱȄ ȭǸȄǪȄ ǩξȅǼ, ǢȄǼǰ ֓Ǫȋǽ ʙȅǱȋǼȄǴ ǢǼȄ Ȁȁǩ ȁȓǑ 

Ȁ̭ȄϤ ǢȄǼǰ: 

¶ ǢȄʨǔ ǤȅǱ ӝǸ ȭǸȅǾ ǸȄ ӝǸ ǢǺ 

¶ ȀʪǢ ʨǶ/ȋ̡Ǯ/Ӷǽ ϤǸȁȄǼ ǵȄ ǢǼȄ 

¶ Ӷǽ ȭǹсǱȄ ǸȄ ʹȅǱʈ͚ ȁǠȓȄ    

¶ ϛȄȀ ǧȄǶ ֖ǽ ȁǠȓȄ    

¶ ǖǶȄȋǼǬȋǼǼ ȁȄǱ ǖȅǵǻȂȅǺǱ ǧǽȄ 

¶ ǴȄԅ ʪǢǺȋǱȄ ȀȄȋǶȄǬɝ ǵȄ ǢǼȄ 

¶ ǢȄʨǔ ǽȄǘǵ ֖ǽ ȁǠȓȄ    

¶ ǱȄǶ ȭǸȅǾ ǸȄ ǢǺ ȁǠȓȄ    

¶ ȭǵȄǔǼȄ ǸȄ ǺȅǼǧȄ֜ʱ ǴȄԅ ǢȄǬȄ 

¶ ʨǶ/ ǵǩǽ ̡Ǣ ȁǠȓȄ    

Ǟǘ ǢȄǼǰͼȋǽȄ Ȁ̩ ȋǢɝ ̞Ȅǵ ǲȄǢȋǽ ʙȅǾ́ǰȄǲͫ ǢȄʨǔȋǻȂǼ ȀǺȓǘ ǺȄǵ ȅǵǻȂ̆ȋǰ ȀȋǧǱǵ ȁȋǱ ǶȄǼȋǸǑ 

ǶȅǼ͈ȄǼ ǢǼȄǼ ȀȄǴȄǼǰ Ƕ˸ȅǱ Ȁ̩ ȋǢɝ ǴȄǼǰȄ 

ǢȄǬȄ ǖǔǾ ǶȅǼ͈ȄǼ ǢǼȄ ǺȄȋǵ ςԎ ǢȄǶǮȂ ȅǳȋȓ ֙ȋǨ ȭǳǠǻȂȄ ǵȓ; ǸǼǔ ǢȄǬȄ ʙȄ̇ ȭǲȋǢ ǖʙȋȓȄǩǵȆȓ ǩǺȄǬ ǖǔǾ ǸȄ ǺǻȂǽȄ 

ǖǶȀȄǼǰ ǢǼȄǑ 

ȀȄǴȄǼǰ ǶȅǼ͈ȄǼ ǢǼȄǼ Ƕ˸ȅǱ: 

¶ ǠȓʅȄǼʛȄǾ ȅǳȋȓ ǥȋǿ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ȅǧȅǶǔ Ӷǽ ȅǳȋȓ ͣʅȄǤ ǖǶȀȄǼǰ ǢǼȄ 

¶ ǷȄǘǽ ȅǳȋȓ ǴȄǼ ǢǺȄȋǵȄ 

¶ ʈȄǘ̃ȄǼ ȅǳȋȓ ǼȄǷ ǖǔǾ Ǻ֩ǰ ǢǼȄ 

¶ ǢȄǶǮȂ ȅǳȋȓ ԎǽȄ ǸȄ ǺǻȂǽȄ ֙ȋǨ ȭǷǽȄ 

ǱȋǸ ȭǢȄǵ Ƕ˸ȅǱ ϤǸȁȄǼ ǢǼȄ ȁȋǸ ǱȄ ȅǵǹɝǼ ǢȋǼ ǢȄȋǩǼ ǴǼǵ, ǖǔȋǾǼ ԚξΖ Ǡ ǺȄȋǵǼ ǧȄȅȁǳȄǼ ǚǶǼǑ 
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ȭǢǵ ǼȄǷ Ǟǩ ǖǶȀȄǼǰ ǢǼȄ ʙȋȓȄǩǵ  

ǼȄǷ ʙȄ̇ ȭǼȋǣ ȅǳȋǽ ǖȋǵǢ ǴǼȋǵǼ ȀǺϬȄ ȁȋǱ ǶȄȋǼǑ 

ǢȄǼǰͼȋǽȄ ȁȋǽȄ: 

¶ ǢǺͫ ȁȄȋǱ ȭǢȋǬ ȭǻȋǱ ǶȄȋǼ 

¶ ǖǔȋǾǼ ȅǷʨǔ ʪǢ ȁȋǸ ǵȄ 

¶ Ǡȋȓȅ̷ǔȋǻȂǼ ǗȋǤ ǩȋȓ̀ ʪǢǺȋǱȄ ǸȀȋǸ ǵȄ 

¶ өǮȂȄ̇ ǶȋϞǼ ȭǧȁȄǼȄ ǣȄǼȄǶ ȁȋǸ 

¶ Ǽǔ ǸȄ ȭǢȄʨǔ ʪǢǺȋǱȄ ǸȀȋǸ ǵȄ 

¶ ǖʅȄȋȀνȅǽ ȀǺȓ ȅǺȀǖʅȄǽȄǘǵȋǺ̀ ȁȋǱ ǶȄȋǼ 

¶ ȭǺȅǾǵ ǸȄ ǖϢ ǖǔȋǾǼ ȀȄȋǲ ǥǿɝǰ ȁȋǱ ǶȄȋǼ 

ǱȄǘ ǼȄǷ Ǟǩ ǖǶȀȄǼǰ ςԎ ȭȀȐ̋ȋǻɝǼ ǩϢ ǵȓ; Ǟʨ ǢȄǻɝǢȄȅǼǱȄ, ȅǵǼȄǶ˭Ȅ ǞǸǔ ǺȄȋǵǼ ǩϢ ʙȋǻȂȄǩǵȆǻȂǑ 

 

ǼȄǷ Ǟǩ ǖǶȀȄǼǰ ǢȄǻɝʆǺ  

ș. ǢȄǬȄ ǖǔǾ ȅǵǼȄǶǳǹȄȋǸ Ȁǔʈȁ Ǡ ǗǽȄǳȄ ǢǼȄǑ 

Ț. ǢȄǬȄ ǖǔȋǾǼ ǱȆʵ, ǣȀǣȋȀ Ǡ ǖȀǺ ʙȄ̇ ȅǧȅͥǱ ǢǼȄǑ 

ț. ʙȄȋ̇ ǩȋǺ ǲȄǢȄ ͣʅȄǤ, ǸȄǼ (burr), ǴȄǱǸ ǢǰȄ Ǡ ǺȓǽȄ ǖǶȀȄǼǰ ǢǼȄǑ 

Ȝ. ʙȋȓȄǩǵ ǖԑǻȄȓȆ ǠȓʅȄǼ ʛȄǾ, ǷȄǘǽ, ʈȄǘ̃ȄǼ ǸȄ ǚǶ֜ʱ Ӷǽ ȅǳȋȓ ǼȄǷ Ǟǩ ǶȅǼ͈ȄǼ ǢǼȄǑ 

ȝ. ǢȄǬȄ ǖǔȋǾǼ ʙȄ̇ Ǻ֩ǰ Ǡ ȅǵǼȄǶǳ ǢǼȄǑ 

Ȟ. ǢȄǬȄ ǖǔȋǾǼ Ԝ͌ Ǡ ʙȄ̇ ǶȅǼ͈ȄǼ ǢȋǼ ԍϩǺȄǵ ǢǼȄǑ 

ȟ. ǢȄǬȄ ʙȄȋ̇ ǷȄǬǽ, ǖȅǱȅǼʱ Ǥǽǵ, ȅǸӜȅǱ ǸȄ ǖϢȄϢ Δʨ ǗȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢǼȄǑ 

Ƞ. ǢȄǬ ȭȀȄǩȄ ȁȋȓȋǨ ȅǢǵȄ ǞǸǔ ȅǵǴɝȄȅǼǱ ǺȄǶ ǸǩȄȓ ǗȋǨ ȅǢǵȄ ǻȄǧȄǘ ǢǼȄǑ 

ȡ. ǢȄǬȄ ǖǔǾ ǶǼǸǱͫ ȅǷʨǔ, Ǡȋȓȅ̷ǔ ǸȄ ϤǸȁȄȋǼǼ ǩϢ ǚǶȋǻȄǤȆ ȅǢǵȄ ȅǵȅ́Ǳ ǢǼȄǑ 

șȘ. ǢȄǩ ȭǾȋǿ ǶȅǼ͈ȄǼ ǢǼȄ ǖǔǾ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ǼȄǣȄ ǞǸǔ ǢǺɝ͛ǽ ǶȅǼˏ  ̏ǢǼȄǑ 

 
 

 

(Ǧ) ȅǧȅͥǱ Δʨ ǞǸǔ ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ ʈȁǵ 

ǢȄʨǔȋǻȂǼ Δʨ ǾǵȄʱ ǢǼȄ ǞǸǔ ǺȄǵȀ̮Ǳ ǢȄʨǔ Ƕ˸ȅǱ ǖԑǻȄȓȆ ȀǔȋǾȄǴǵȆ ϤǸ͛Ȅ ȭǵǠǻȂȄǼ ǺȄϡȋǺ ǢȄȋǩǼ ǺȄǵ ǚ̏Ǳ ȁȓ, 

ǚǶǢǼȋǰǼ ǖǶǧȓ ǢȋǺ, ȅǵǼȄǶ˭Ȅ ǸȄȋǮȂ ǞǸǔ ǶǼǸǱͫ ǢȄǩ Ȁȁǩ ȁȓǑ ǱȄǘ ʙȅǱʨ ǢȄʨǔ ǢȄȋǩǼ ǶǼ ǖǔǾ ǶȅǼ͈ȄǼ ǢȋǼ Δʨ 

ǾǵȄʱ ǢǼȄ, ǢȄǼǰ ֓ȋǪ ȀǔȋǾȄǴǵ ǢǼȄ ǞǸǔ ǗǸȄǼ ǶǼȆʹȄ ǢǼȄ ǖǱʅ̇ ǩξȅǼǑ 
 

ǴȄȋǶ ǴȄȋǶ Δʨ ǾǵȄʱ Ǡ ȀǔȋǾȄǴǵ Ƕ˸ȅǱ 

ǴȄǶ ș: ǢȄǬȄ ǖǔǾ ǭȄ̃Ȅ Ǡ ȅǵǼȄǶǳ ǢǼȄ 

¶ ǢȄʨǔ ȭǾǿ ȁǠȓȄǼ ǶǼ ǖǔǾʨ ȅǵǼȄǶȋǳ ǼȄǣȋǱ ȁȋǸ 

¶ ǤǼǺ ǲȄǢȋǽ ȀǼȄȀȅǼ ȁȄȋǱ ǴǼȄ ǻȄȋǸ ǵȄ 

¶ ǶǼȆʹȄ ǢǼȄǼ ǗȋǤ ǖǔǾʨ ȅ͛Ǽ ǖǸ͛ȄǻȂ ǼȄǣȋǱ ȁȋǸ 

ǴȄǶ Ț: ǢȄǬȄ ǖǔǾ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ͣʅȄǤ, ǴȄǱǸ ǢǰȄ, ԎǽȄ ǸȄ ǺǻȂǽȄ ȀǼȄȋǱ ȁȋǸ 

¶ ǠȓʅȄǼ ʛȄǾ, ǷȄǘǽ ǸȄ ǚǶ֜ʱ Ӷǽ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ 

¶ ʙȄ̇ ǶȅǼ͈ȄǼ ȁȋǽ ǗȀǽ Δʨ ǹȄȋǽȄǹȄȋǸ ȭǳǣȄ ǻȄȓ  
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ǴȄǶ ț: ȭǧȄȋǣ ȭǳȋǣ ʙȄǲȅǺǢ Δʨ ǾǵȄʱ ǢǼȄ 

ǢȄǬȄ ǖǔǾ ȭǳȋǣ ȅǵȋǧǼ ȅǸǿǻȂͼȋǽȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸð 

¶ ǢȄǬ ȭȀȄǩȄ ȁȋȓȋǨ ȅǢǵȄ 

¶ ʙȄ̇ Ǻ֩ǰ ǵȄȅǢ ǣȀǣȋȀ 

¶ ȭǢȄǲȄǠ ͣʅȄǤ ӱȋǽ ǗȋǨ ȅǢǵȄ 

¶ ȭǢȄǲȄǠ ȭǸȅǾ Ǥǽǵ ȁȋȓȋǨ ȅǢǵȄ 

¶ ǴȄԅ ԚȋǼȄԚȅǼ ǢȄǬȄ ȁȋȓȋǨ ȅǢǵȄ 

¶ ǺȄǶ ʪǢ ǗȋǨ ȅǢǵȄ 

ǴȄǶ Ȝ: ȀȄǴȄǼǰ Δʨ ȅǧȅͥǱ ǢǼȄ 

ș. ǣȀǣȋȀ ʙȄ̇ 

ǽʹǰ: ǢȄȋǬǼ ǴȄǼ ǖȀǺ Ǡ ǼȄǷ ȭǳǣȄǻȂǑ 

Ȁ̭ȄϤ ǢȄǼǰ: 

¶ ǢȄʨǔ ǤȅǱ ֖ǽ 

¶ ʨǶ ȭǵȄǔǼȄ ǸȄ ʹȅǱʈ͚ 

¶ ǖȅʺȋǩǵ ǧȄǶ ʪǢ ǵȓ      

ȀǔȋǾȄǴǵȆ ϤǸ͛Ȅ: 

¶ ʙȄ̇ ǶȅǼ͈ȄǼ ǸȄ ʈȄǘ̃ ǢǼȋǱ ȁȋǸ 

¶ ʨǶ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ȀʪǢ ǤȅǱ Ǡ ǧȄǶ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ 

Ț. ǖȅǱȅǼʱ ͣʅȄǤ 

ǽʹǰ: ǢȄȋǬǼ ȅǵȋǧ ǸȄ ʙȄȋ̇ ǤȅǽǱ ǴȄԅ ǩȋǺ ǲȄȋǢǑ 

Ȁ̭ȄϤ ǢȄǼǰ: 

¶ ǖȅ̋ȋǩǵ ȭǩǬ ԋǸɝǽ 

¶ ǢȄʨǔ ǤȅǱ ǢǺ 

¶ ǴȄԅ ǻȋǲ͊ ǤǼǺ ȁȓȅǵ 

ȀǔȋǾȄǴǵȆ ϤǸ͛Ȅ: 

¶ ͣʅȄǤ ȀǼȄȋǱ ȁȋǸ 

¶ ǖȅʺȋǩǵ ǧȄǶ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ 

¶ ȅʙȅȁǬ ʪǢǺȋǱȄ ǢǼȋǱ ȁȋǸ 

¶ ȀʪǢ ǤȅǱ ǸǩȄǻȂ ǼȄǣȋǱ ȁȋǸ 

ț. ǖȀҪǰɝ ǢȄǬ 

ǽʹǰ: ǴȄԅ ԚȋǼȄԚȅǼ ǗǽȄǳȄ ȁȓǵȄǑ 

Ȁ̭ȄϤ ǢȄǼǰ: 

¶ ǖȅʺȋǩǵ ǧȄǶ ǢǺ 

¶ ʨǶ ȭǨȄǬ 

¶ ǢȄʨǔ ǤȅǱ ȭǸȅǾ 

¶ ȅʙȅȁǬ ǢǺ 
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ȀǔȋǾȄǴǵȆ ϤǸ͛Ȅ: 

¶ ԚǵǼȄȓ ǢȄǬ ȅǳȋǱ ȁȋǸ 

¶ ȀʪǢ ʨǶ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ 

¶ ǤȅǱ ǢǺȄȋǱ ȁȋǸ 

¶ ǻǲȄǻǲ ȅʙȅȁǬ ǢǼȋǱ ȁȋǸ 

Ȝ. ǢȄǬ ǸсǢȄ ǸȄ ǽȄǘǵ ȭǲȋǢ ȀȋǼ ǻȄǠȓȄ       

ǽʹǰ: ǢȄǬ ȅǵǴɝȄȅǼǱ ǺȄȅǢɝǔ ǖԑǻȄȓȆ ȁȓǵȄǑ 

Ȁ̭ȄϤ ǢȄǼǰ: 

¶ ȁȄȋǱǼ ȅǵǻȂ̆ǰ ǢǺ 

¶ ǽ֖ ǺȄȅǢɝǔ 

¶ ȀʪǢ ǤȄǘǮ ϤǸȁȄǼ ǵȄ ǢǼȄ 

ȀǔȋǾȄǴǵȆ ϤǸ͛Ȅ: 

¶ ǵԅǵ ǢȋǼ ȀʪǢǹȄȋǸ ǺȄȅǢɝǔ ǢǼȋǱ ȁȋǸ 

¶  ʙȋȓȄǩǵ ȁȋǽ ǤȄǘǮ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ 

¶ ǴȆǼ Ǡ ȅǵǻȂȅ̆ǱǹȄȋǸ ǢȄʨǔ ǢǼȋǱ ȁȋǸ 

ȝ. ʙȄ ̇ǖȅǱȅǼʱ Ǥȋǽ ǻȄǠȓȄ       

ǽʹǰ: ǢȄȋǬǼ ǚǶȋǼǼ ǸȄ ǶȄȋǾǼ ǖǔǾ ԚȋǮȂ/Ǥȋǽ ǻȄȓ Ǒ 

Ȁ̭ȄϤ ǢȄǼǰ: 

¶ ӝǸ ǴȆǼ ǤȅǱ 

¶ ǖȅǱȅǼʱ ȅʙȅȁǬ 

¶ ʨǶ ǸǮȂ 

ȀǔȋǾȄǴǵȆ ϤǸ͛Ȅ: 

¶ ǤȅǱ ǸȄǮȂȄȋǱ ȁȋǸ 

¶ ǢǺ ȅʙȅȁǬ ȅǳȋǱ ȁȋǸ 

¶ ǚǶ֜ʱ ʨǶ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ 

¶  ʙȋȓȄǩǵ ȁȋǽ ʙȄ̇ ʈȄǘ̃ ǢȋǼ ʪǢ ǢǼȋǱ ȁȋǸ 

Ȟ. ǺȄǶ ֖ǽ ȁǠȓȄ    

ǽʹǰ: ǢȄǬȄ ǖǔǾ ȅǵǴɝȄȅǼǱ Ȯǳǥɝʅ/ʙȋ͛ ȭǵǘǑ 

Ȁ̭ȄϤ ǢȄǼǰ: 

¶ ֖ǽ ǺȄǶ ȭǵǠǻȂȄ 

¶ ǽ֖ ǺȄȅǢɝǔ 

¶ ǢȄʨǔ ǽȄǘȋǵǼ ǸȄǘȋǼ ǢȄǬȄ 

ȀǔȋǾȄǴǵȆ ϤǸ͛Ȅ: 

¶ ǢȄʨǔȋǻȂǼ ǗȋǤ ǺȄǶ ԚǵǼȄȓ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ 

¶ ȀʪǢ ǺȄȅǢɝǔ ǢǼȋǱ ȁȋǸ 

¶ ȭǨȄǬ ֖ǽ ȁȋǽ ȅǷȅǵȅǾǔ ǢǼȄ ǻȄȓ  

¶ ǸǮȂ ֖ǽ ȁȋǽ ǵԅǵ ǖǔǾ ǢȄǬȋǱ ȁȋǱ ǶȄȋǼ 
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ǴȄǶ ȝ: ΔʨǼ ǢȄǼǰ ӝǓȋǩ ȭǸǼ ǢǼȄ 

Δʨ ȭǳȋǣǘ ςԎ ȭǲȋǺ ȭǤȋǽ ȁȋǸ ǵȄǑ ȭǢǵ ȁȋȓȋǨ ǱȄ ֓ǪȋǱ ȁȋǸǑ 

ǻȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸð 

¶ ʨǶ ʪǢ ȅǨǽ ȅǢǵȄ 

¶ ϛȄȀ ǧȄǶ ʪǢ ȅǨǽ ȅǢǵȄ 

¶ ỡ̄Ǻ ʪǢ ȅǨǽ ȅǢǵȄ 

¶ ǢȄʨǔ ǤȅǱ ʪǢ ȅǨǽ ȅǢǵȄ 

¶ ǴȄԅ ǶȅǼ͈ȄǼ ȅǨǽ ȅǢǵȄ 

¶ ǺȄȅǢɝǔ ȀʪǢ ȅǨǽ ȅǢǵȄ 

ǴȄǶ Ȟ: ǺȄǵȀ̮Ǳ ȀǔȋǾȄǴǵȆ ϤǸ͛Ȅ ȭǵǠǻȂȄ 

Δʨ ǖԑǻȄȓȆ ȅǵȋǧǼ ǢȄǩͼȋǽȄ ǢǼȄ ȭǻȋǱ ǶȄȋǼð 

¶ ͣʅȄǤ ǖǶȀȄǼǰ 

¶ ǷȄǘǽ ǸȄ ʈȄǘ̃ȄǼ ȅǳȋȓ ʙȄ̇ Ǻ֩ǰ ǢǼȄ 

¶ ԚǵǼȄȓ ǺȄȅǢɝǔ ǢǼȄ 

¶ ʨǶ ǶȅǼ͈ȄǼ ǸȄ ǶȅǼǸǱɝǵ ǢǼȄ 

¶ ϛȄȀ ǧȄǶ ʪǢ ǢǼȄ 

¶ ỡ̄Ǻ ԚǵǼȄȓ ȀǺεȓ ǢǼȄ 

¶ ʙȋǻȂȄǩȋǵ ԚǵǼȄȓ ǢȄʨǔ ǢǼȄ 

ǴȄǶ ȟ: ԚǵǼȄȓ ǶǼȆʹȄ ǢǼȄ 

ȀǔȋǾȄǴȋǵǼ ǶȋǼ ǗǸȄǼ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸð 

¶ ʙȄ̇ Ǻ֩ǰ ȁȋȓȋǨ ȅǢǵȄ 

¶ ǺȄǶ ʪǢ ǗȋǨ ȅǢǵȄ 

¶ ǖǔǾʨ ȅǵǼȄǶǳ ȅǢǵȄ 

¶ ǶǼǸǱͫ ǢȄȋǩǼ ǩϢ ǚǶȋǻȄǤȆ ȅǢǵȄ 

ǴȄǶ Ƞ: ǢȄȋǩǼ ǺȄǵ ȅǵȅ́Ǳ ǢǼȄ 

ȭǾȋǿ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸð 

¶ ǢȄǬ ȅǵǴɝȄȅǼǱ ǺȄǵ ǖԑǻȄȓȆ ȁȋȓȋǨ 

¶ ǖǔȋǾ ȅǸǶ˓ǵǢ ǴȄǼ ȭǵǘ 

¶ ǶǼǸǱͫ ȅǷʨǔ ǸȄ Ǡȋȓȅ̷ǔ ǢǼȄ ǻȄȋǸ 

¶ ǢȄǩ ȅǵǼȄǶǳ Ǡ ʈȁǰȋǻȄϛ ȁȋȓȋǨ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - Ȝ.ț 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

ș. ǢȄȋǩǼ ԚξΖ ǖԑǻȄȓȆ ϛȄȀ ǢȄʨǔ Ǭǧɝ ȭǢǵ ȭȀǬ ǢǼȋǱ ȁȓ? 

Ț. ϛȄȀ ǢȄʨǔ ȭȀȋǬǼ ǢȄǻɝ́ǺǱȄ ȭǢǵ ǶǼȆʹȄ ǢǼȋǱ ȁȓ? 

ț. ϛȄȀ ǢȄʨǔ ǢǼȄǼ ȀǺȓ ȭǢȄǵ ȅǸǿǻȂͼȋǽȄ ǺȄǵȋǱ ȁȓ? 

Ȝ. ǢȄǬȄ ǖǔȋǾǼ ǼȄǷ Ǟǩ ȭǢǵ ǶȅǼ͈ȄǼ Ǡ ǶǼȆʹȄ ǢǼȋǱ ȁȓ? 

ȝ. ǢȄʨǔȋǻȂǼ Δʨ ǾǵȄʱ ǢǼȄǼ ǶǼ ǢȆ ǢǼȋǱ ȁȓ? 

 

ǸϗȅǵǸɝȄǧǵȆ ʙ̈́Ǖ 

ș. ϛȄȀ ǢȄʨǔ Ǭǧɝ ȭǢȄǵ ȅǸǿȋȓǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ȭȀǬ ǢǼȋǱ ȁȓ? 

Ǣ) ǢǺɝ͛ȋǽǼ Ǽǔ 

ǣ) ǴȄԅǼ ԚξΖ 

Ǥ) ǖǶȄȋǼǬȋǼǼ ǚˌǱȄ 

ǥ) ȅȀȅǽ̃ȄȋǼǼ Ǡǩǵ 

 

Ț. ϛȄȀ ǢȄʨǔ ȭȀǬ ǶǼȆʹȄ ǢǼȄǼ ȀǺȓ ȭǢȄǵʨ ͼξΖԛǰɝ? 

Ǣ) ϛȄȀ ȅǽǢ ǗȋǨ ȅǢǵȄ 

ǣ) ȭǬȅǸȋǽǼ Ǽǔ ǢȆ 

Ǥ) ȭǳǻȂȄȋǽǼ ǚˌǱȄ ǢǱ 

ǥ) ȭǺȋǪǼ ȅǮǩȄǘǵ ȭǢǺǵ 

 

ț. ϛȄȀ ǢȄʨǔ ǢǼȄǼ ȀǺȓ ȭǢȄǵʨ ǖԑȀǼǰ ǢǼȋǱ ȁȋǸ? 

Ǣ) ςԎ ΚǱ ǢȄǩ ǢǼȄ 

ǣ) ςԎ Ǭǧɝ ΎȄǽȄȋǵȄ 

Ǥ) ǢȄȋǩǼ ȅǵȋǳɝǾǵȄ Ǡ ǺȄǵȀ̮Ǳ Ƕ˸ȅǱ 

ǥ) ǖȋϢǼ ǖԑǺȄǵ 

 

Ȝ. ǢȄǬȄ ǖǔȋǾǼ ǼȄǷ Ǟǩ ǶȅǼ͈ȄǼ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

Ǣ) ςԎ ȭǳǣȋǱ ֧̋Ǽ ǢǼȄ 

ǣ) ǖǔǾȋǢ ǹȄǼȆ ǢǼȄ 

Ǥ) ȅǵǼȄǶǳ, Ǻ֩ǰ Ǡ ǺȄǵȀ̮Ǳ ǢǼȄ 

ǥ) ǴȄԅǼ Ǽǔ ǸǳǽȄȋǵȄ 

 

ȝ. ǢȄʨǔȋǻȂ Δʨ ǶȄǠȓȄ ȭǤȋǽ ȀʪǢ ǢǼǰȆǻȂ ǢȆ? 

Ǣ) ǚȋǶʹȄ ǢǼȄ 

ǣ) ֟ȅǢȋǻȂ ǼȄǣȄ 

Ǥ) ȀǔȋǾȄǴǵȆ ϤǸ͛Ȅ ȭǵǠǻȂȄ 

ǥ) Ȁȋˈ Ȁȋˈ ǸȄȅǱǽ ǢǼȄ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ȝ.ț  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

ș. ǢȄȋǩǼ ԚξΖ ǖԑǻȄȓȆ ϛȄȀ ǢȄʨǔ Ǭǧɝ ȭǢǵ ȭȀǬ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ȀʪǢ ǱȄǶ, ǚǶ֜ʱ ǢȄʨǔ ǞǸǔ ǺȄǵȀ̮Ǳ ǷǽȄǷǽ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ǢȄȋǩǼ ԚξΖ ǖԑǻȄȓȆ ϛȄȀ ǢȄʨǔ Ǭǧɝ ȭȀǬ 

ǢǼȋǱ ȁȓǑ 

 

Ț. ϛȄȀ ǢȄʨǔ ȭȀȋǬǼ ǢȄǻɝ́ǺǱȄ ȭǢǵ ǶǼȆʹȄ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ϛȄȀ ǢȄʨǔ ȭȀǬ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ, ϛȄȀ ǧȄǶ ʪǢ ǗȋǨ ȅǢǵȄ, ȅǽǢ ǸȄ Δʨ ǗȋǨ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȄǼ 

ǩϢ ǢȄǻɝ́ǺǱȄ ǶǼȆ́Ȅ ǢǼȋǱ ȁȓǑ 

 

ț. ϛȄȀ ǢȄʨǔ ǢǼȄǼ ȀǺȓ ȭǢȄǵ ȅǸǿǻȂͼȋǽȄ ǺȄǵȋǱ ȁȓ? 

ǚ˭Ǽ: ǢȄȋǩǼ ȅǵȋǳɝǾǵȄ, ȀʪǢ ǢȄʨǔ ǽȄǘǵ, ǚǶ֜  ɦǤȅǱ, ȀʪǢ ỡ̄Ǻ, ȅǵǼȄǶ˭Ȅ ȅǸȅǴ ǞǸǔ ȅǵǴɝȄȅǼǱ Ƕ˸ȅǱ ǺȄǵȋǱ ȁȓǑ 

 

Ȝ. ǢȄǬȄ ǖǔȋǾǼ ǼȄǷ Ǟǩ ȭǢǵ ǶȅǼ͈ȄǼ Ǡ ǶǼȆ́Ȅ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ǢȄǬȄ ǖǔȋǾǼ ǼȄǷ Ǟǩ ǶȅǼ͈ȄǼ Ǡ ǶǼȆʹȄ ǢǼȄ ȁȓ ǻȄȋǱ ǖǔǾʨ ȅǵǼȄǶǳ, Ǻ֩ǰ, ϤǸȁȄǼȋǻȄϛ ǞǸǔ ǺȄǵȀ̮Ǳ ȁȓǑ 

 

ȝ. ǢȄʨǔȋǻȂǼ Δʨ ǾǵȄʱ ǢǼȄǼ ǶǼ ǢȆ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: Δʨ ǾǵȄʱ ǢǼȄǼ ǶǼ ǺȄǵȀ̮Ǳ ǢȄʨǔ Ƕ˸ȅǱ ǖԑǻȄȓȆ ȀǔȋǾȄǴǵȆ ϤǸ͛Ȅ ȅǵȋǱ ȁȓǑ 

 

 

ǸϗȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭ǼǕ 

 

ș. ϛȄȀ ǢȄʨǔ Ǭǧɝ ȭǢȄǵ ȅǸǿȋȓǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ȭȀǬ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ǣ) ǴȄԅǼ ԚξΖ 

 

Ț. ϛȄȀ ǢȄʨǔ ȭȀǬ ǶǼȆʹȄ ǢǼȄǼ ȀǺȓ ȭǢȄǵʨ ͼξΖԛǰɝ? 

ǚ˭Ǽ: Ǣ) ϛȄȀ ȅǽǢ ǗȋǨ ȅǢǵȄ 

 

ț. ϛȄȀ ǢȄʨǔ ǢǼȄǼ ȀǺȓ ȭǢȄǵʨ ǖԑȀǼǰ ǢǼȋǱ ȁȋǸ? 

ǚ˭Ǽ: Ǥ) ǢȄȋǩǼ ȅǵȋǳɝǾǵȄ Ǡ ǺȄǵȀ̮Ǳ Ƕ˸ȅǱ 

 

Ȝ. ǢȄǬȄ ǖǔȋǾǼ ǼȄǷ Ǟǩ ǶȅǼ͈ȄǼ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: Ǥ) ȅǵǼȄǶǳ, Ǻ֩ǰ Ǡ ǺȄǵȀ̮Ǳ ǢǼȄ 

 

ȝ. ǢȄʨǔȋǻȂ Δʨ ǶȄǠȓȄȋǤȋǽ ȀʪǢ ǢǼǰȆǻȂ ǢȆ? 

ǚ˭Ǽ: Ǥ) ȀǔȋǾȄǴǵȆ ϤǸ͛Ȅ ȭǵǠǻȂȄ 
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ǩǸ ȅǾǬ (Job Sheet) - Ȝ.ț 

 

ǩȋǸǼ ǵȄǺǕ ϛȄȀ ǢȄʨǔ ΜȄǼȄ ȭȀȄǩȄ ǢȄǬ (Straight Cutting) Ȁ̩ȄǳǵǑ 

 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶǕ  

Á ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

Á ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

Á ǢǺɝ͛ǽ ʙϊǱ ǢξǵǑ 

Á ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ Ǡ ԝȋǻȂǽ ϛȄȀ ȅȀȅǽ̃ȄǼ ǶǼȆʹȄ ǢξǵǑ 

Á ȭǼͼȋǽǬǼ, ȭȁȄȀ ǶȄǘǶ, ǢȄʨǔ Ǭǧɝ, ʨǶ/ ǵǩǽ ǶǼȆʹȄ ǢξǵǑ 

Á ǢȄȋǩǼ ǚǶǢǼǰ ʙϊǱ ǢξǵǑ 

Á ǢȄȋǩǼ ԚξΖ ǖԑǻȄȓȆ ǚǶ֜  ɦǢȄʨǔ ʨǶ ȅǵǸɝȄǧǵ ǢξǵǑ 

Á ǖȅʺȋǩǵ Ǡ ԝȋǻȂǽ ϛȄȋȀǼ ǧȄǶ ʪǢ ǢξǵǑ 

Á Ǭǧɝ ΎȄȅǽȋǻȂ ȀʪǢ ȅʙȅȁǬ ỡ̄Ǻ ȀǺεȓ ǢξǵǑ 

Á ȭȀȄǩȄ ǢȄʨǔ ςξ ǢξǵǑ  

Á ǺȄȅǢɝǔ ǽȄǘȋǵǼ ςξȋǱ Ǭǧɝ ǴǼȋǱ ȁȋǸǑ 

Á Ǭǧɝ ȀǺȄǵ ǤȅǱ Ǡ ȭȀȄǩȄ ǽȄǘȋǵ ǧȄȅǽȋǻȂ ǢȄǬ Ȁ̩  ̏ǢξǵǑ 

Á ǢȄʨǔ ȭǾǿ ǢξǵǑ  

Á ǢȄǬȄ ǖǔǾ ǖǶȀȄǼǰ Ǡ ǶȅǼ͈ȄǼ ǢξǵǑ 

Á ǢȄȋǬǼ ǺȄǵ ǶǼȆʹȄ ǢξǵǑ  

Á ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

ȀǱǢɝǱȄǕ 

¶ ϛȄȀ ȅǽǢ ǲȄǢȋǽ ǢǣǵǠ ǢȄǩ ςξ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǳȄȁʅ ǶǳȄȋǲɝǼ ǢȄȋǨ ϛȄȀ ǢȄʨǔ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǖȅʺȋǩǵ ǻ̆ȄǔȋǾ ȭǱǽ ǸȄ ȅʈǩ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǤǼǺ ǴȄԅ ǣȄȅǽ ȁȄȋǱ ǴǼȄ ǻȄȋǸ ǵȄǑ 

¶ Ǭǧɝ, ȭȁȄȀ Ǡ ȅȀȅǽ̃ȄǼ ȅǵǼȄǶǳǹȄȋǸ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

¶ ǢȄǩ ȭǾȋǿ ȀǸ ǹȄǽǹ Ǹ̎ ǢǼȋǱ ȁȋǸǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- Ȝ.ț 

 

ǩȋǸǼ ǵȄǺǕ ϛȄȀ ǢȄʨǔ ΜȄǼȄ ȭȀȄǩȄ ǢȄǬ (Straight Cutting) Ȁ̩ȄǳǵǑ 

 

ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ Required 

PPE: 

ʙȋȓȄǩǵȆȓ     ǻ̆ǶȄȅǱ Required 

Tools & Equipment: 

ʙȋȓȄǩǵȆȓ     ǚǶǢǼǰ Required 

Materials: 

¶ ǢȄʨǔ ǤǤǽȀ / ȭǷȀ ȅǾ̷ 

¶ ȭǽǳȄǼ ȭˁȄǹȀ 

¶ ȭǽǳȄǼ ǞȋʙȄǵ 

¶ ȭȀǷʨ ֧ 

¶ Ǘͼǵ ʙȅǱȋǼȄǴȆ ǢȄȋǩǼ 

ȭǶȄǾȄǢ 

¶ ʙȋǻȂȄǩȋǵ ȭȁǽȋǺǬ / ȭȁǮ 

ǢǹȄǼ 

 

¶ ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ 

¶ ԝȋǻȂǽ ϛȄȀ ȅȀȅǽ̃ȄǼ 

(LPG/Acetylene ) 

¶ ϛȄȀ ǢȄʨǔ Ǭǧɝ 

¶ ǢȄʨǔ ʨǶ / ȭǵȄǩǽ 

¶ ȭǼͼȋǽǬǼ 

¶ ȭȁȄȀ ǶȄǘǶ 

¶ ̛ʅȄǾϤȄǢ ǖʅȄȋǼ͗Ǽ 

¶ ͟ȄǢɝ ǽȄǘǬȄǼ 

¶ ǠǻȂȄǢɝȋǸ̠ / ǢȄʨǔ ȭǬȅǸǽ 

¶ ʴʅȄ̩ 

¶ ȅ͗ǽ ξǽ / ȭǺǩȄȅǼǔ ȭǬǶ 

¶ ʏȄǘ ȭ͔ȄǻȂȄǼ / ȭȀȄǩȄ ȭ͔ǽ 

¶ ǧǢ / ǺȄȅǢɝǔ Ӷǽ 

¶ ǠȓʅȄǼʛȄǾ 

¶ ȅǧȅǶǔ Ӷǽ / ǷȄǘǽ 

¶ ǷȄǻȂȄǼ ǞʺʨǔͼǘǾȄǼ 

¶ ǺȄǘ  ̷ȅ͗ǽ ȭ̘Ǭ / ̛ ʅȄǬ ǸȄǼ 

¶ ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȄǶǮȂ 

¶ ȀȄǸȄǵ ǶȄȅǵ (ȅǽǢ ȭǬȋ͗Ǽ ǩϢ) 

¶ ͓ʅȄǶ ȭǺǬȄǽ (ʏȄǻȂȄǽ ǢȄȋǬǼ 

ǩϢ, ʙȋǻȂȄǩȋǵ) 

 

ǢȄȋǩǼ ȀȄǴȄǼǰ ǺȄǶ (ǚǳȄȁǼǰ) 

¶ ǠǻȂȄǢɝȅǶȀ: ǺȄǘ̷ ȅ͗ǽ ȭ̘Ǭ 

¶ ǺȄǶ: 150 ȅǺȅǺ × 75 ȅǺȅǺ × 

6 ȅǺȅǺ 

¶ ǢȄȋǬǼ ǴǼǵ: Straight 

Cutting  

¶ ǢȄʨǔ ǽȄǘǵ: ǽνȄǽȅν/ȭȀȄǩȄ 

ǳȄǤ ǸǼȄǸǼ 

 

ǮȄȓȄʈȄǺ / ȭǽǗǚǬ / ʑǘǔ: 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ȝ.Ȝ 

 

ȅǾǣǵ Ƿǽ-Ȝ: ǻ̆ǶȄȅǱ ǞǸǔ ȀǼ˙ȄǺ ǶȅǼ͈ȄǼ Ǡ ȀǔǼʹǰ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü ӶǽȀ, ǻ̆ǶȄȅǱ ǞǸǔ ǢȄʨǔ Ǭǧɝ ǶȅǼ͈ȄǼ ǢǼǵ  

ü ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǢǼǵ 

ü Ǹǩɝʅ ǚǶǢǼǰ ǖǶȀȄǼǰ 

ü ӶǽȀ, ǻ̆ǶȄȅǱ ǞǸǔ ȀǺȄ̔ ǢȄǩ ȀǔǼʹǰ 

 

(Ǣ) ӶǽȀ, ǻ̆ǶȄȅǱ ǞǸǔ ǢȄʨǔ Ǭǧɝ ǶȅǼ͈ȄǼ ǢǼǵ  

ϛȄȀ ǢȄʨǔ ǢȄǩ ȭǾȋǿ ӶǽȀ, ǻ̆ǶȄȅǱ ǞǸǔ ǢȄʨǔ Ǭǧɝ ȀʪǢǹȄȋǸ ǶȅǼ͈ȄǼ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ǶȅǼ͈ȄǼ-ǶȅǼˏ̏ǱȄ ςԎ 

ǢȄȋǩǼ ǶȅǼȋǸǾ ֧̋ Ǽ ǼȄȋǣ ǵȄ, ǸǼǔ ǻ̆ǶȄȅǱǼ ǢȄǻɝ́ǺǱȄ ǸǩȄȓ ǼȄȋǣ, ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢȋǼ ǞǸǔ ǹȅǸϫִ ǢȄȋǩǼ ǺȄǵ 

ǚ̏Ǳ ǢȋǼǑ ǢȄʨǔ ǢȄȋǩǼ ȀǺȓ ǴȄǱǸ ǢǰȄ, ԎȋǽȄ, ǖʺȄǘǮ, ͣʅȄǤ, ȭǱǽ-ǺȓǽȄ ǘǱʅȄȅǳ ӶǽȀ Ǡ ǘʹǘǶȋǺȋ̀ ǩȋǺ ȭǻȋǱ ǶȄȋǼǑ 

ǞͼȋǽȄ ȀǺȓǺȋǱȄ ǶȅǼ͈ȄǼ ǵȄ ǢǼȋǽ ǻ̆ǶȄȅǱ ΚǱ ǵ͊ ȁȋǱ ǶȄȋǼ, ǢȄʨǔȋȓǼ ǺȄǵ ǣȄǼȄǶ ȁȋǱ ǶȄȋǼ, ǞǺǵȅǢ ԋǥɝǬǵȄǼ ӱǓȅǢǠ 

ǸȄȑȋǱ ǶȄȋǼǑ 

ǶȅǼ͈ȄǼ-ǶȅǼˏ̏ǱȄǼ ͼξΖ 

ǢȄǩ ȭǾȋǿ ӶǽȀ, ǘʹǘǶȋǺ̀ Ǡ ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǼȄǣȄ ǞǢʨ ȭǺȐȅǽǢ ȭǶǾȄǤǱ ǖǹʅȄȀǑ ǶȅǼ͈ȄǼ-ǶȅǼˏ̏ǱȄ ǸǩȄȓ 

ǼȄǣȋǽð 

¶ ǻ̆ǶȄȅǱ ǳȆǥɝȅǳǵ ǹȄȋǽȄ ǲȄȋǢ 

¶ ǢȄȋǩǼ ͛Ȅȋǵ ԋǥɝǬǵȄǼ ӱǓȅǢ ǢȋǺ 

¶ ǶǼǸǱͫ ǢȄǩ Ȁȁǩ ȁȓ 

¶ ǢȄȋǩǼ ǶȅǼȋǸǾ ȅǵǼȄǶǳ Ǡ ֧֣ˇǽ ǲȄȋǢ 

¶ ǺȓǽȄ, ǴȄǱǸ ǢǰȄ, ͣʅȄǤ, ԎȋǽȄ ǸȄ ȭǱȋǽǼ ǢȄǼȋǰ ǻ̆ǶȄȅǱǼ ʹȅǱ ǢȋǺ 

¶ ǢǺɝǳ́ǱȄ Ǡ ȭǶǾȄǳȄȅǼΖ ʙǢȄǾ ǶȄȓ 

ǖǶȅǼ͈ȄǼ ӶǽȀ Ǡ ǢǺɝ͛ǽ ǹȅǸϫȋǱ ǢȄȋǩǼ ǺȄǵ ǵ͊ ǢǼȋǱ ǶȄȋǼ ǞǸǔ ǖȅʿǢȄ˦ ǸȄ ǗǥȄȋǱǼ ǢȄǼǰǠ ȁȋǱ ǶȄȋǼǑ 

 

ȭǢǵ ǶȅǼ͈ȄǼ ǢǼȄ ǩξȅǼ 

ǢȄǩ ȭǾȋǿ ӶǽȀ Ǡ ǢȄʨǔ Ǭǧɝ ǶȅǼ͈ȄǼ ǵȄ ǢǼȋǽ ȅǸȅǹ̏ ȀǺϬȄ ȁȋǱ ǶȄȋǼǑ ȭǻǺǵ: 

¶ ǬȋǧɝǼ ǵǩǽ Ǹ̎ ȁȋȓ ȭǻȋǱ ǶȄȋǼ 

¶ ǢȄʨǔ ỡ̄Ǻ ʪǢǺȋǱȄ ȮǱȅǼ ǵȄǠ ȁȋǱ ǶȄȋǼ 

¶ ϛȄȀ ʙǸȄȋȁ ǸȄǴȄ ֩ȅ͊ ȁȋǱ ǶȄȋǼ 

¶ ӶǽȀ ǺȅǼǧȄ ǶȑȋǱ ǶȄȋǼ 

¶ ǻ̆ǶȄȅǱǼ ǢȄǻɝ́ǺǱȄ ǢȋǺ ȭǻȋǱ ǶȄȋǼ 

¶ ǶǼǸǱͫ ǢȄȋǩ ǺȄǵȁȆǵ ǢȄʨǔ ȁȋǱ ǶȄȋǼ 
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¶ ԋǥɝǬǵȄǼ Ȁ̭ȄǸǵȄ ǸȄȑȋǱ ǶȄȋǼ 

ǖǱǞǸ, ǶȅǼ͈ȄǼǢǼǰ ςԎ Ǽ́ǰȄȋǸ́ȋǰǼ ǖǔǾ ǵȓ, Ǟʨ ȅǵǼȄǶǳ Ǡ ǺȄǵȀ̮Ǳ ǢȄȋǩǼ ǖǶȅǼȁȄǻɝ ǴȄǶǑ 

 

ϤǸϘǱ ǶȅǼ͈ȄǼǢǼǰ ȀȄǺʈȆ 

ӶǽȀ, ǻ̆ǶȄȅǱ Ǡ ǢȄʨǔ Ǭǧɝ ǶȅǼ͈ȄȋǼǼ ǩϢ ȀȄǴȄǼǰǱ ϤǸȁȄǼ ǢǼȄ ȁȓ: 

¶ ǶȅǼ͈ȄǼ ςǢȋǵȄ ǢȄǶȑ 

¶ ȅ͗ǽ ʛȄǾ ǸȄ ǵǼǺ ʛȄǾ 

¶ ʨǶ ȅʴǵȄǼ / ǵǩǽ ȅǵɹȄǼ 

¶ ȁȄǽǢȄ ȅǮǬȄǼȋǩ̀ ǸȄ ǖԑȋǺȄȅǳǱ ȅʴȅǵǔ ǚǶǢǼǰ 

¶ ǸȄǱȄȀ ԝǓ ȭǳǠȓȄǼ ϤǸ͛Ȅ (ǻȅǳ ǖԑȋǺȄȅǳǱ ȁȓ) 

¶ ςǢȋǵȄ ʛȄǾ  

¶ ǖȋȓǽ/֟ȅʛȋǢ̀ (ʙȋȓȄǩǵ ȁȋǽ ӶǽȋȀǼ ǩϢ, ȅǢβ ǬȋǧɝǼ ϛȄȀ ǖǔȋǾ ǵȓ) 

 

ͼξΖԛǰɝ: ǢȄʨǔ ǬȋǧɝǼ ǵǩǽ ǶȅǼ͈ȄȋǼǼ ȀǺȓ ǞǺǵ ȅǢӫ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄ ǻȄȋǱ ǵǩǽ ȭȁȄǽ Ǹȑ ȁȋȓ ǻȄȓ ǸȄ ʹȅǱʈ͚ 

ȁȓǑ 

ӶǽȀ ǶȅǼ͈ȄǼ ǢǼȄ 

ӶǽȀ ǶȅǼ͈ȄǼ ǢǼȄǼ ȀǺȓ ʙȅǾʹǰȄǲͫȋǢ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ǩȄǵȋǱ ȁȋǸ: 

¶ ӶǽȋȀǼ ǤȄȋȓ ǩȋǺ ǲȄǢȄ ԎȋǽȄ, ͣʅȄǤ, ǴȄǱǸ ǢǰȄ Ǡ ȭǱǽ-ǺȓǽȄ ǖǶȀȄǼǰ ǢǼȋǱ ȁȋǸ 

¶ ӶǽȀ ǶȅǼ͈ȄȋǼǼ ǶǼ ςǢȋǵȄ ǢȄǶȑ ȅǳȋȓ ֙ȋǨ ǼȄǣȋǱ ȁȋǸ 

¶ ʙȋȓȄǩȋǵ ǺȅǼǧȄ ʙȅǱȋǼȄȋǴ ȁȄǽǢȄ ȭǱǽ ȭǳǠȓȄ ȭǻȋǱ ǶȄȋǼ 

¶ ǴȄǼȄȋǽȄ ǸȄ ȀǔȋǸǳǵǾȆǽ ǖǔǾ ȀȄǸǴȄȋǵ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ӶǽȀ ǶȅǼ͈ȄȋǼǼ ǶǼ ȅǵȅǳɝ͊ ͛Ȅȋǵ ȀǔǼ́ǰ ǢǼȋǱ ȁȋǸ 

ǶȅǼ͈ȄǼ ӶǽȀ ϤǸȁȄǼ ǢǼȋǽ ǢȄǩ ΚǱ, Ȁȁǩ Ǡ ȅǵǼȄǶǳ ȁȓǑ 

ǻ̆ǶȄȅǱ ǶȅǼ͈ȄǼ ǢǼȄ 

ǻ̆ǶȄȅǱ ǶȅǼ͈ȄǼ ǢǼȄǼ ȀǺȓ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ǖǸϩǘ ǩȄǵȋǱ ȁȋǸ: 

¶ ȭǼͼȋǽǬȋǼǼ ǤȄȋȓ ԎȋǽȄ-ǺȓǽȄ ǲȄǢȋǽ ǱȄ ςǢȋǵȄ ǢȄǶȑ ȅǳȋȓ ֙ȋǨ ȭǷǽȋǱ ȁȋǸ 

¶ ȭȁȄȀ ǶȄǘȋǶǼ ǚǶȅǼǹȄȋǤ ǢȄǬȄ, ǷȄǬȄ ǸȄ ȭǶȄȑȄ ǳȄǤ ǗȋǨ ȅǢ ǵȄ ǱȄ ȭǳǣȋǱ ȁȋǸ 

¶ ȅȀȅǽ̃ȄȋǼǼ ǤȄȋȓ ȭǱǽ ǸȄ ǧȅǸɝ ǽȄǤȄȋǵȄ ǻȄȋǸ ǵȄ, ȅǸȋǾǿ ǢȋǼ ǖȅ̋ȋǩǵ ȅȀȅǽ̃ȄȋǼǼ ȭ́ȋʔ 

¶ ʏȅǽ, ȭǬȅǸǽ Ǡ ǠȓȄǢɝ ǞȅǼȓȄ ȭǲȋǢ ǴȄǱǸ ǢǰȄ, ͣʅȄǤ Ǡ ǗǸǩɝǵȄ ȀǼȄȋǱ ȁȋǸ 

¶ ǶȅǼ͈ȄȋǼǼ ȀǺȓ ȭǢȄȋǵȄ ǖǔǾ ȅǯǽȄ ǸȄ ́ȅǱʈ͚ ǗȋǨ ȅǢ ǵȄ ǱȄ ǶǻɝȋǸ́ǰ ǢǼȋǱ ȁȋǸ 

ǶȅǼ͈ȄȋǼǼ ȀǺȓǘ ǖȋǵǢ ȀǺȓ ȭǨȄǬǣȄȋǬȄ Δʨ ǾǵȄɦ ǢǼȄ ǻȄȓ, ǻȄ ǗȋǤǘ ʪǢ ǢǼȋǽ Ǹȑ ԋǥɝǬǵȄ ǞȑȄȋǵȄ Ȁ̭ǸǑ 

Ǭǧɝ ǶȅǼ͈ȄǼ ǢǼȄ 

ǢȄʨǔ Ǭǧɝ ϛȄȀ ǢȄʨǔ ǢȄȋǩǼ ȀǸȋǧȋȓ ͼξΖԛǰɝ ǖǔǾǑ ǱȄǘ Ǟʨ ǶȅǼ͈ȄǼ ǢǼȄǼ ȀʪǢ Ƕ˸ȅǱ ǩȄǵȄ ǩξȅǼǑ 
 

ǢȄʨǔ Ǭǧɝ ǶȅǼ͈ȄȋǼǼ ȀǺȓ ǖǸϩǘ ǩȄǵȄ ǳǼǢȄǼ: 

¶ Ǭǧɝ ϤǸȁȄȋǼǼ ǶǼ ǭȄ̃Ȅ ȁȋǽ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ǬȋǧɝǼ ǸȄǘȋǼǼ ǖǔǾ ςǢȋǵȄ ǢȄǶȑ ȅǳȋȓ ֙ǨȋǱ ȁȋǸ 

¶ ǵǩǽ /ʨȋǶ ǩȋǺ ǲȄǢȄ ͣʅȄǤ ǸȄ ǢȄǸɝǵ ȀȄǸǴȄȋǵ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ʨǶ ȅʴǵȄǼ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ, ǱȋǸ ȭǩȄȋǼ ǥǿȄ ǻȄȋǸ ǵȄ  
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¶ ȭǵȄǩȋǽǼ ȅǨȋʖǼ ǗӜȅǱ ǵ͊ ǢǼȄ ǻȄȋǸ ǵȄ 

¶ ǬȋǧɝǼ ǹȄǽǹ ǖǔȋǾ ԎȋǽȄ ǲȄǢȋǽ ȀȄǸǴȄȋǵ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ǬȋǧɝǼ ϛȄȀ ǧǽȄǧȋǽǼ Ƕȋǲ ǺȓǽȄ ǩǺȋǽ ǱȄ ǢȄʨǔ ỡ̄ȋǺǼ ǺȄǵ ǵ͊ ǢǼȋǱ ǶȄȋǼ 

ȅǸȋǾǿ ȀǱǢɝǱȄ: 

¶ ǬȋǧɝǼ ϛȄȀ ǖǔȋǾ ȭǱǽ ǸȄ ʈȆǩ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄ 

¶ Ǭǧɝ ǗǥȄǱʙȄ̔ ȁȋǽ ϤǸȁȄǼ ǢǼȄǼ ǗȋǤ ǶǼȆ́Ȅ ǢǼȋǱ ȁȋǸ 

¶ ǵǩǽ ́ȅǱʈ͚ ȁȋǽ ǱȄ ǶȅǼǸǱɝǵ ǢǼȋǱ ȁȋǸ 

¶ ǶȅǼ͈ȄȋǼǼ ȀǺȓ Ǭǧɝ ӝȋǽ ȭǷǽȋǱ ȁȋǽ ʙȅǾ́ȋǢǼ ȅǵȋǳɝǾ ǖԑȀǼǰ ǢǼȋǱ ȁȋǸ 

 

(ǣ) ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ  ǢǼǵ 

ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǢǼȄ ǞǢʨ ǖǱʅ̇ ͼξΖԛǰɝ ǳȄȅȓΖǑ Ǟʨ ςԎ ǶȅǼˏ Ǳ̏ȄǼ ǢȄǩ ǵȓ; ǸǼǔ Ǟʨ ȅǵǼȄǶ˭Ȅ, ֣̌ ǽȄ, ǢȄȋǩǼ ǺȄǵ 

ǞǸǔ ǹȄȋǽȄ ǢǺɝǖǹʅȄȋȀǼ ǞǢʨ ǖǶȅǼȁȄǻɝ ǖǔǾǑ ϛȄȀ ǢȄʨǔ, Ǡȋȓȅ̷ǔ ǸȄ ǖϢ ȭǻȋǢȄȋǵȄ ǢǺɝǾȄǽȄǼ ǢȄȋǩ ԎȋǽȄ, ǴȄǱǸ 

ǢǰȄ, ͣʅȄǤ, ǢȄǬȄ ӶǢǼȄ, ϤǸϘǱ ǚǶǢǼǰ, ȭǱǽ-ǺȓǽȄ ǞǸǔ ǖʙȋȓȄǩǵȆȓ Ǹǩɝʅ ǢǺɝ͛ȋǽ ǩȋǺ ȭǻȋǱ ǶȄȋǼǑ ǞͼȋǽȄ ȀǺȓǺȋǱȄ 

ǖǶȀȄǼǰ ǵȄ ǢǼȋǽ ԋǥɝǬǵȄ, ǖȅʿǢȄ˦, ǶȄ ȅǶǨȋǽ Ƕȋȑ ǻȄǠȓȄ, ǻ̆ǶȄȅǱǼ ́ȅǱ ǞǸǔ ǶǼǸǱͫ ǢȄȋǩǼ ǖ֧ȅǸǴȄ ֩ȅ͊ ȁȋǱ ǶȄȋǼǑ 

ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǼȄǣȄǼ ʙȋȓȄǩǵȆȓǱȄ 

ǖǶȅǼ͈ȄǼ ǢǺɝ͛ǽ ȅǸȅǹ̏ ȀǺϬȄ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼǑ ȭǻǺǵ: 

¶ ǴȄǱǸ ӶǢǼȄ ǸȄ ͣʅȄȋǤ ǶȄ ȭǢȋǬ ȭǻȋǱ ǶȄȋǼ 

¶ ȭǺȋǪȋǱ ȭǱǽ ǸȄ ԎȋǽȄ ǲȄǢȋǽ ȅǶǨȋǽ Ƕȋȑ ǻȄǠȓȄ Ȁ̭Ǹ 

¶ ǳȄȁʅ Ǹǩɝʅ ǲȄǢȋǽ Ǘͼǵ ǽȄǤȄǼ ӱǓȅǢ ǸȄȋȑ 

¶ ǞȋǽȄȋǺȋǽȄ ӶǽȀ Ǡ ǚǶǢǼǰ ԋǥɝǬǵȄǼ ǢȄǼǰ ȁȋǱ ǶȄȋǼ 

¶ ǢȄȋǩǼ ǤȅǱ ǢȋǺ ǻȄȓ 

¶ ǵԅǵ ǢȄǩ ςξ ǢǼȋǱ ȀǺϬȄ ȁȓ 

¶ ǢǺɝǾȄǽȄǼ ȀȄǺȅʈǢ ֣̌ ǽȄ ǵ͊ ȁȓ 

ǖǱǞǸ, ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǼȄǣȄ ȅǵǼȄǶǳ Ǡ ǢȄǻɝǢǼ ǢȄȋǩǼ ǩϢ ǖǱʅ̇ ʙȋȓȄǩǵȆȓǑ 

ǢȆ ǢȆ ǴǼȋǵǼ ǺȓǽȄ ǸȄ Ǹǩɝʅ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȓ 

ǢǺɝ͛ȋǽ ȀȄǴȄǼǰǱ ȅǵȋ̦Ȅɦ ȅǩȅǵȀͼȋǽȄ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȓ: 

¶ ԎȋǽȄ Ǡ ǺȓǽȄ 

¶ ͣʅȄǤ 

¶ ǢȄǬȄ ǴȄǱǸ ӶǢǼȄ 

¶ ͓ʅȄǶ ȭǺǬȄǽ 

¶ ϤǸϘǱ ǢȄǶȑ ǸȄ ȭǺȄǨȄǼ ӶǢǼȄ 

¶ ȭǱǽ ǸȄ ʈȆǩ ǩȄǱȆȓ ǺȓǽȄ 

¶ ϣȄȋǢǬ, ǢȄǤǩ ǸȄ ǖϢȄϢ Ǹǩɝʅ 

¶ ǖϤǸϘǱ ǚǶǢǼǰ 

¶ Ǩȅȑȋȓ ǲȄǢȄ ӶǽȀ Ǡ ȀǼ˙ȄǺ 

ǞȀǸ ȀʪǢǹȄȋǸ ȀȅǼȋȓ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ǼȄǣȋǱ ȁȋǸǑ 
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ǢǺɝ͛ǽ ǶȅǼ͈ȄȋǼǼ ǩϢ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ 

ǢǺɝ͛ǽ ǶȅǼ͈ȄȋǼǼ ǢȄȋǩ ȀȄǴȄǼǰǱ ϤǸȁȄǼ ǢǼȄ ȁȓ: 

¶ ǪȄ֫ 

¶ ʛȄǾ 

¶ ǮȄ͗ϣȄǵ 

¶ Ǹǩɝʅ ȀǔʈȋȁǼ ǶȄʔ 

¶ ͓ʅȄǶ Ǹʺ 

¶ ǶȅǼ͈ȄǼ ǢȄǶȑ 

¶ ǺǶ ǸȄ ֙Ǩȅǵ 

¶ ǚǶ֜  ɦǸǩɝʅ ȭǷǽȄǼ ȅǸǵ 

¶ ȭˁȄǹȀ 

¶ ʙȋȓȄǩǵ ȁȋǽ ǬǔȀ ǸȄ ̘ȄȓȄȀɝ 

ʙȅǾ́ǰȄǲͫȋǢ ǩȄǵȋǱ ȁȋǸ ȭǢȄǵ Ǹǩɝʅ ȁȄȋǱ ȭǱȄǽȄ ȅǵǼȄǶǳ ǵȓ ǞǸǔ ȭǢȄǵ ȭʹȋʔ ȀȁȄȓǢ Ӷǽ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǢǼȄ 

ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǢǼȄ ǺȄȋǵ ςԎ ǪȄ֫ ȭǳǠȓȄ ǵȓ; ǸǼǔ Ǟʨ ǞǢʨ ֧֣ ǽ̌ ʙȅʆȓȄǑ 

ǢǺɝ͛ǽ ǶȅǼ͈ȄȋǼǼ ȀǺȓ ǻȄ ǩȄǵȄ ǳǼǢȄǼ: 

¶ ʙǲȋǺ Ǹȑ Ǡ ԍϩǺȄǵ Ǹǩɝʅ ǗǽȄǳȄ ǢǼȋǱ ȁȋǸ 

¶ ǴȄǱǸ ǢȄǬȄ ӶǢǼȄ, ͣʅȄǤ Ǡ ͓ʅȄǶ ȅǵǼȄǶǳǹȄȋǸ ȀǼȄȋǱ ȁȋǸ 

¶ ϤǸȁȄǼ ǢǼȄ ӶǽȀ ȅǵȅǳɝ͊ ͛Ȅȋǵ ǼȄǣȋǱ ȁȋǸ 

¶ ǢȄȋǩǼ ȭǬȅǸǽ ǸȄ ȭǸ˗ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ȭǺȋǪȋǱ Ǩȅȑȋȓ ǲȄǢȄ ǺȓǽȄ Ǡ ԎȋǽȄ ǪȄ֫ ȅǳȋǱ ȁȋǸ 

¶ ȭǱǽ ǸȄ ȅǶȅˏǽ ǶǳȄǲɝ ǲȄǢȋǽ ǱȄ ֙ȋǨ ȭǷǽȋǱ ȁȋǸ 

¶ ǧǽȄǧȋǽǼ Ƕǲ ǣȄȅǽ ǼȄǣȋǱ ȁȋǸ 

¶ Ǹǩɝʅ ǗǽȄǳȄ ǢȋǼ ȀʪǢ ȅǸǵ ǸȄ ͓ʅȄǶ ͛Ȅȋǵ ȭǷǽȋǱ ȁȋǸ 

ȀʪǢ ǶȅǼ͈ȄǼǢǼȋǰ ǢǺɝ͛ǽ ǗǸȄǼ ϤǸȁȄǼ ǚǶȋǻȄǤȆ ȁȋȓ ǠȋǭǑ 

 

(Ǥ) Ǹǩɝʅ ǚǶǢǼǰ ǖǶȀȄǼǰ 

ȭǻȋǢȄȋǵȄ ǢǺɝ͛ȋǽ ǢȄǩ Ȁ̩  ̏ȁǠȓȄǼ ǶȋǼ ȅǸȅǹ̏ ǴǼȋǵǼ Ǹǩɝʅ ǶǳȄǲɝ ȮǱȅǼ ȁȓǑ ȭǻǺǵ ǴȄԅǼ ӶǢǼȄ, ǢȄǬȄ ǖǔǾ, ǱȄȋǼǼ ǣ˦, 

ȭǶȄȑȄ ǖǔǾ, ǨȄǘ, ǢȄǤǩ, ̘Ȅȅ͗Ǣ, ǣȄȅǽ ǢǵȋǬǘǵȄǼ, ϤǸϘǱ ǢȄǶȑ, ́ȅǱǢǼ ǼȄȀȄȓȅǵȋǢǼ ǶȄʔ ǘǱʅȄȅǳǑ ǞȀǸ Ǹǩɝʅ ǻȅǳ 

ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ȭǷǽȄ ǵȄ ȁȓ, ǱȄȁȋǽ ǢǺɝ͛ǽ ȭǵȄǔǼȄ ȁȓ, ԋǥɝǬǵȄǼ ӱǓȅǢ ǸȄȋȑ, Ǘͼǵ ǽȄǤȄǼ Ȁ̭ȄǸǵȄ ȮǱȅǼ ȁȓ ǞǸǔ ǶȅǼȋǸǾ 

ԌȅǿǱ ȁȓǑ ǱȄǘ Ǹǩɝʅ ǶǳȄǲɝ ȀʪǢǹȄȋǸ ǗǽȄǳȄ ǢǼȄ, Ȁǔʈȁ ǢǼȄ ǞǸǔ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ǖǶȀȄǼǰ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ 

Ǹǩɝʅ ȀʪǢ ͛Ȅȋǵ ǖǶȀȄǼȋǰǼ ͼξΖ 

ȀʪǢ ͛Ȅȋǵ Ǹǩɝʅ ǖǶȀȄǼǰ ǢǼȄ ȁȋǽð 

¶ ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ Ǡ ȅǵǼȄǶǳ ǲȄȋǢ 

¶ ȅǶǨȋǽ ǻȄǠȓȄ, Ƕȋȑ ǻȄǠȓȄ ǸȄ ǗǥȄǱ ǶȄǠȓȄǼ ӱǓȅǢ ǢȋǺ 

¶ Ǘͼǵ Ǡ ȅǸȋ͡ȄǼȋǰǼ Ȁ̭ȄǸǵȄ ǢȋǺ 

¶ ǻ̆ǶȄȅǱ Ǡ ǚǶǢǼǰ ʹȅǱʈ͚ ȁǠȓȄǼ ǗǾˆȄ ǢȋǺ 

¶ ǢȄȋǩǼ ǶȅǼȋǸǾ ϖȄ͛ʅȀ̮Ǳ ǲȄȋǢ 
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¶ ǶȅǼȋǸǾ Ԍǿǰ ǢǺ ȁȓ 

¶ ʙȅǱ͌ȄȋǵǼ ֣ˇǽȄ Ǡ ǺȄǵ ǸǩȄȓ ǲȄȋǢ 

ǸȋǩɝʅǼ ǴǼǵ 

ǢǺɝȋ́ȋʔ ȀȄǴȄǼǰǱ ȅǵȋ̦Ȅɦ ǴǼȋǵǼ Ǹǩɝʅ ȭǳǣȄ ǻȄȓð 

ș. ȀȄǴȄǼǰ Ǹǩɝʅ: ȭǻǺǵ ǢȄǤǩ, Ƕȅǽȅǲǵ, ϣȄȋǢǬ, ǣȄǸȄȋǼǼ ǚȅˏ͊, ǢȄǶȋȑǼ ӶǢǼȄ ǘǱʅȄȅǳǑ 

Ț. ǴȄǱǸ Ǹǩɝʅ: ȭǻǺǵ- ȭǽȄȁȄǼ ӶǢǼȄ, ǢȄʨǔȋȓǼ ȭǨȄǬ ǖǔǾ, ǱȄȋǼǼ ǣ,˦ ǴȄԅǼ ͼǓȑȄ ǘǱʅȄȅǳǑ 

ț. ǳȄȁʅ Ǹǩɝʅ: ȭǻǺǵ- ȭǱǽ ǺȄǣȄ ǢȄǶȑ, ǢȄǤǩ, ̘Ȅȅ͗Ǣ, ǢȄȋǭǼ ӶǢǼȄ, ϣȄȋǢȅǩǔ ȀȄǺʈȆ ǘǱʅȄȅǳǑ  

Ȝ. ́ȅǱǢǼ ǸȄ ӱǓȅǢԛǰɝ Ǹǩɝʅ: ȭǻǺǵ- ǼȄȀȄȓȅǵǢ ǶǳȄȋǲɝǼ ǣȄȅǽ ǶȄʔ, ȭǱǽ, ϛȄȀ ȅȀȅǽ̃ȄȋǼǼ ǖǸȅǾ͊ȄǔǾ, Ǽǔ, Ȁǽȋǹ̀, ȭǶȄȑȄ 

ȅǷ̵ȄǼ, ȅǸǿȄʱ ǶǳȄǲɝ֜ɦ Ǹϊ ǘǱʅȄȅǳǑ 

ȝ. ǴȄǼȄȋǽȄ Ǹǩɝʅ: ȭǻǺǵ- ǹȄǦȄ ȭ̡Ǯ, ǢȄǬȄ ǴȄԅ, ǹȄǦȄ ǢȄǧ, ǱȆ ɻǱȄǼ ǘǱʅȄȅǳǑ 

 

ȀʪǢ ͛Ȅȋǵ Ǹǩɝʅ ǖǶȀȄǼȋǰǼ ȭǺȐȅǽǢ ȅǵȓǺ 

ʙȅǾʹǰȄǲͫȋǳǼ ǖǸϩǘ ȅǵȋǧǼ ȅǵȓǺͼȋǽȄ ǩȄǵȋǱ ȁȋǸð 

ș. Ǹǩɝʅ ǗǽȄǳȄ ǢǼȋǱ ȁȋǸ: ȀǸ Ǹǩɝʅ ǞǢȀȄȋǲ ȭǷǽȄ ǻȄȋǸ ǵȄǑ ǸȋǩɝʅǼ ǴǼǵ ǖԑǻȄȓȆ ǗǽȄǳȄ ǢǼȋǱ ȁȋǸǑ 

Ț. ȅǵǴɝȄȅǼǱ ǶȄʔ ǸȄ ȅǸǵ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ: ʙȅǱʨ Ǹǩɝʅ ȅǵȅǳɝ͊ ǮȄ͗ȅǸǵ, ʑȄǺ, Ǣȋ̀ǘǵȄǼ ǸȄ ͓ʅȄǶ Ǹȋ ̋ȭǷǽȋǱ ȁȋǸǑ 

ț. ӱǓȅǢԛǰɝ Ǹǩɝʅ ǗǽȄǳȄ ǼȄǣȋǱ ȁȋǸ: ǳȄȁʅ, ȅǸǿȄʱ ǸȄ ǴȄǼȄȋǽȄ Ǹǩɝʅ ȀȄǴȄǼǰ ǸȋǩɝʅǼ Ȁȋ ̍ȭǷǽȄ ǻȄȋǸ ǵȄǑ 

Ȝ. ȭǺȋǪȋǱ ȭǷȋǽ ǼȄǣȄ ǻȄȋǸ ǵȄ: ȭǢȄȋǵȄ Ǹǩɝʅ ǢǺɝ͛ȋǽǼ ȭǺȋǪ, ǻȋ̆Ǽ ǶȄȋǾ ǸȄ ǧǽȄǧȋǽǼ Ƕȋǲ ȭǷȋǽ ǼȄǣȄ ǻȄȋǸ ǵȄǑ 

ȝ. ȭǽȋǸǽ֜ʱ ǶȄʔ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ: ǻȅǳ ǗǽȄǳȄ ǗǽȄǳȄ ǸȋǩɝʅǼ ǩϢ ǗǽȄǳȄ ǶȄʔ ǲȄȋǢ, ǱȄȁȋǽ ȭǽȋǸǽ ȭǳȋǣ ȀʪǢ 

ǶȄȋʔ ȭǷǽȋǱ ȁȋǸǑ 

Ȟ. ȅǵǼȄǶ˭Ȅ ȀǼ˙ȄǺ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ: Ǹǩɝʅ Ȁǔʈȁ ǸȄ ǖǶȀȄǼȋǰǼ ȀǺȓ ˁȄǹȀ, ȭȀǷʨ ӮǱȄ, ǞȋʙȄǵ ǸȄ ʙȋȓȄǩǵ ǖԑǻȄȓȆ 

PPE ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

 

Ǹǩɝʅ ǖǶȀȄǼȋǰǼ ǴȄǶȀ֚ȁ 

ȀʪǢǹȄȋǸ Ǹǩɝʅ ǖǶȀȄǼȋǰǼ ǩϢ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǴȄǶͼȋǽȄ ǖԑȀǼǰ ǢǼȄ ȁȓð 

ǴȄǶ ș: Ǹǩɝʅ ǾǵȄʱ ǢǼȄ: ǢȄǩ ȭǾȋǿ ǢȆ ǢȆ Ǹǩɝʅ ȮǱȅǼ ȁȋȓȋǨ ǱȄ ȭǳǣȋǱ ȁȋǸǑ 

ǴȄǶ Ț: Ǹǩɝʅ ǗǽȄǳȄ ǢǼȄ: ǴȄԅ, ̘Ȅȅ͗Ǣ, ǢȄǤǩ, ǴȄǼȄȋǽȄ Ǹϊ, ́ȅǱǢǼ ǶǳȄǲɝðǞͼȋǽȄ ǗǽȄǳȄ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ț: ȅǵǼȄǶǳǹȄȋǸ Ȁǔʈȁ ǢǼȄ: ȁȄȋǱ ȀǼȄȀȅǼ ǵȄ ԅȋǽ ʙȋȓȄǩǵ ȁȋǽ ǪȄ,֫ ǬǔȀ, ǾȄǸǽ, ǮȄ͗ϣȄǵ ǸȄ ǖϢ ǚǶ֜ ɦȀǼ˙ȄǺ 

ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ȝ: ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ȭǵǠȓȄ: Ȁǔʈȁ ǢǼȄ Ǹǩɝʅ ȅǵǴɝȄȅǼǱ ȅǸǵ, ͓ʅȄǶ ǘȓȄǮɝ, Ǹǩɝʅ ǼȄǣȄǼ ͛Ȅǵ ǸȄ ȅǮȀȋǶȄǩȄǽ Ƕȋȓȋ̀ ȅǵȋǱ 

ȁȋǸǑ 

ǴȄǶ ȝ: ͛Ȅǵ ǶȅǼ͈ȄǼ ǢǼȄ: Ǹǩɝʅ ȀǼȄȋǵȄǼ ǶǼ ǗȋǾǶȄȋǾǼ ͛Ȅǵ ǶȅǼ͈ȄǼ ǗȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ȟ: ԚǵǼȄȓ ǶǼȆʹȄ ǢǼȄ: ȭǢȄȋǵȄ ǴȄǼȄȋǽȄ Ǹϊ, ȭǱǽ, ǼȄȀȄȓȅǵǢ ǸȄ ӱǓȅǢԛǰɝ ǚǶȄǳȄǵ Ƕȋȑ ǗȋǨ ȅǢ ǵȄ ǱȄ ǶǼȆʹȄ ǢǼȋǱ 

ȁȋǸǑ 

ȀǱǢɝǱȄ 

¶ ǣȄȅǽ ȁȄȋǱ ǴȄǼȄȋǽȄ ǸȄ ́ȅǱǢǼ Ǹǩɝʅ ǴǼȋǸ ǵȄ 

¶ ǤǼǺ ǸȄ ȀϠ ϤǸϘǱ Ǹǩɝʅ Ȁȋ̍ Ȁȋ̍ ǴǼȋǸ ǵȄ 

¶ ȭǱǽ ǸȄ ǼȄȀȄȓȅǵǢ֜  ɦǸǩɝʅ ȀȄǴȄǼǰ ǮȄ͗ȅǸȋǵ ȭǷǽȋǸ ǵȄ 

¶ ǧǽȄǧȋǽǼ Ƕȋǲ Ǹǩɝʅ ǼȄǣȋǸ ǵȄ 
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¶ ǮȄ͗ȅǸǵ ǚǶȋǧ Ƕȑȋǽ ǱȄ ΚǱ ǣȄȅǽ ǢǼȄǼ ϤǸ͛Ȅ ȅǵȋǱ ȁȋǸ 

¶ Ǹǩɝʅ ȭǶȄȑȄȋǵȄ, Ǩȅȑȋȓ ǼȄǣȄ ǸȄ ǞȋǽȄȋǺȋǽȄǹȄȋǸ ȭǷǽȄ ǻȄȋǸ ǵȄ 
 

(ǥ) ӶǽȀ, ǻ̆ǶȄȅǱ ǞǸǔ ȀǺȄ̔ ǢȄǩ ȀǔǼʹǰ 

ӶǽȀ, ǘʹǘǶȋǺ̀ ǞǸǔ finished job ȅǵǼȄǶȋǳ Ǡ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ȀǔǼ́ǰ ǢǼȄ ǢǺɝȋ́ȋʔǼ ֣̌ ǽȄ, ȅǵǼȄǶ˭Ȅ Ǡ ͼǰǤǱ 

ǺȄǵ ǸǩȄȓ ǼȄǣȄǼ ǞǢʨ ǖǶȅǼȁȄǻɝ ǖǔǾǑ ȀʪǢ ȀǔǼ́ǰ ςԎ ǻ̆ǶȄȅǱ Ǡ finished job  ȭǢ ֧ǼȅʹǱ ǼȄȋǣ ǵȄ, ǸǼǔ 

ǢǺɝ͛ǽȋǢ ԋǥɝǬǵȄ֙ɦ , ǶȅǼˏ  ̏Ǡ ǢȄȋǩǼ ǚǶȋǻȄǤȆ ǼȄȋǣǑ ǢȄǩ ȭǾȋǿ ǞȀǸ ȅǩȅǵȀ ǞȋǽȄȋǺȋǽȄǹȄȋǸ ȭǷȋǽ ǼȄǣȋǽ ԋǥɝǬǵȄ 

ǥǬȋǱ ǶȄȋǼ, ǻ̆ǶȄȅǱ ǵ͊ ȁȋǱ ǶȄȋǼ, finished job  ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼ ǞǸǔ ǶǼǸǱͫ ǢȄȋǩ ȀǺϬȄ ֩ȅ͊ ȁȓǑ ǱȄǘ 

standard place ǞǸǔ standard procedures  ǖԑȀǼǰ ǢȋǼ ȀǔǼ́ǰ ǢǼȄ ǞǢǩǵ ǳ́ ǢǺͫǼ ͼξΖԛǰɝ ǳȄȅȓΖǑ 

 

ȀǔǼʹȋǰǼ ǩϢ ȭǻ ȅǸǿȓͼȋǽȄ ǩȄǵȄ ǩξȅǼ 

ʙȅǾʹǰȄǲͫȋǳǼ ȅǵȋ̦Ȅʱ ȅǸǿȓͼȋǽȄ ǖǸϩǘ ǩȄǵȋǱ ȁȋǸð 

ș. Standard place: ʙȅǱʨ ӶǽȀ, ǘʹǘǶȋǺ̀ ǞǸǔ finished job ǼȄǣȄǼ ȅǵǴɝȄȅǼǱ ͛Ȅǵ ǲȄȋǢǑ ȭǻǺǵð 

¶ Ӷǽ ǱȄǢ 

¶ Ӷǽ Ǹʺ 

¶ ǻ̆ǶȄȅǱǼ ͗ʅȄ̃ 

¶ ȭ͗ȄǼ ξǺ 

¶ finished product rack  

¶ ȅǵǼȄǶǳ ςǢȋǵȄ ȭǾǽǷ 

¶ ȭǽȋǸǽ֜ʱ ȀǔǼʹǰ ǞǽȄǢȄ 

Ț. Standard procedures: ʙȅǱ͌Ȅǵ ǸȄ ǢǺɝ͛ȋǽǼ ȅǵǴɝȄȅǼǱ ȅǵȓǺ ǖԑǻȄȓȆ ȀǔǼʹǰ ǢǼȋǱ ȁȓǑ ȭǻǺǵð 

¶ ϤǸȁȄȋǼǼ ǶǼ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ʹȅǱ ǗȋǨ ȅǢ ǵȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ 

¶ ȅǵǴɝȄȅǼǱ Ƕ˸ȅǱȋǱ Ǹȁǵ ǢǼȋǱ ȁȋǸ 

¶ ȀʪǢ ͛Ȅȋǵ ǼȄǣȋǱ ȁȋǸ 

¶ ʙȋȓȄǩǵ ȁȋǽ ȭǽȋǸǽ ǸȄ ϜȄǤ ȅǳȋǱ ȁȋǸ 

¶ ȅǵǼȄǶǳ ǖǸ͛Ȅȓ ǼȄǣȋǱ ȁȋǸ 

ӶǽȀ ȀǔǼʹȋǰǼ ȅǵȓǺ 

ӶǽȀ ȀǔǼʹȋǰǼ ȀǺȓð 

¶ ϤǸȁȄȋǼǼ ǶǼ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ǺȅǼǧȄ, ȭǱǽ, ԎǽȄ ǸȄ ǺȓǽȄ ԌǼ ǢǼȋǱ ȁȋǸ 

¶ ǴȄǼȄȋǽȄ ǖǔǾ ȅǵǼȄǶǳ ǢǼȋǱ ȁȋǸ 

¶ ȭǨȄǬ ӶǽȀ Ӷǽ Ǹȋʺ ǼȄǣȋǱ ȁȋǸ 

¶ Ǹȑ ӶǽȀ ȅǵǴɝȄȅǼǱ ǱȄǢ ǸȄ ϗǢ-Ǟ ǼȄǣȋǱ ȁȋǸ 

¶ ǞǢ ӶȋǽǼ ȀȄȋǲ ǖϢ Ӷǽ ǞȋǽȄȋǺȋǽȄǹȄȋǸ ȭǷǽȄ ǻȄȋǸ ǵȄ 

¶ ǹȄǦȄ ǸȄ ́ȅǱʈ͚ ӶǽȀ ǗǽȄǳȄ ǢȋǼ ȅǼȋǶȄǬɝ ǢǼȋǱ ȁȋǸ 

ǘǘʹǶȋǺ̀ ȀǔǼʹȋǰǼ ȅǵȓǺ 

ǘʹǘǶȋǺ̀ ȀǔǼ́ȋǰ ȅǸȋǾǿ ȀǱǢɝǱȄ ʙȋȓȄǩǵǑ ǢȄǼǰ ǞͼȋǽȄ ǹȄǼȆ, ȀǔȋǸǳǵǾȆǽ ǸȄ ӱǓȅǢԛǰɝ ȁȋǱ ǶȄȋǼǑ 

¶ ȭǺȅǾǵ Ǹ̎ ǢȋǼ ȅǸԋʅִ ǸȄ ϛȄȀ ȀǔȋǻȄǤ ȅǸȅˏ̏ ǢǼȋǱ ȁȋǸ 
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¶ Hose pipe, cable, regulator ǘǱʅȄȅǳ ȀʪǢǹȄȋǸ ͼʨȋȓ ǼȄǣȋǱ ȁȋǸ 

¶ Cutting torch ǸȄ welding holder ȅǵǼȄǶǳ ͛Ȅȋǵ ӱȅǽȋȓ ǸȄ ȭǼȋǣ ȅǳȋǱ ȁȋǸ 

¶ ǻ̆ǶȄȅǱ ςǢȋǵȄ, ǶȅǼ͈ȄǼ Ǡ ǸȄֱ ǧǽȄǧǽ֜ʱ ͛Ȅȋǵ ǼȄǣȋǱ ȁȋǸ 

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ ǲȄǢȋǽ ǱȄ ȭȀȄǩȄ ǢȋǼ ȭǧǘǵ ǸȄ ͗ʅȄȋ̃ ȭдȋǴ ǼȄǣȋǱ ȁȋǸ 

¶ ǳȄȁʅ ǶǳȄȋǲɝǼ ǢȄǨȄǢȄȅǨ ǻ̆ǶȄȅǱ ǼȄǣȄ ǻȄȋǸ ǵȄ 

¶ ǹȄǼȆ equipment  ǞǺǵǹȄȋǸ ǼȄǣȋǱ ȁȋǸ ǻȄȋǱ Ƕȋȑ ǵȄ ǻȄȓ 

 

Finished job ȀǔǼʹȋǰǼ ȅǵȓǺ 

Finished job ȀʪǢǹȄȋǸ ȀǔǼʹǰ ǵȄ ǢǼȋǽ ǱȄǼ ͼǰǤǱ ǺȄǵ ǵ͊ ȁȋǱ ǶȄȋǼǑ ǱȄǘð 

¶ finished job ǶȅǼ͈ȄǼ ǢȋǼ ǼȄǣȋǱ ȁȋǸ 

¶ ǗǢȄǼ, Ǡǩǵ Ǡ ǚǶȄǳȄǵ ǖԑǻȄȓȆ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ǼȄǣȋǱ ȁȋǸ 

¶ ȭǹȋǦ ȭǻȋǱ ǶȄȋǼ ǸȄ ǸсǢȄ ȁȋǱ ǶȄȋǼ ǞǺǵ ǩǸ ȀǺǱǽ Ǡ ȅǵǼȄǶǳ ͛Ȅȋǵ ǼȄǣȋǱ ȁȋǸ 

¶ Finished job ǞǼ ǚǶǼ ǖʙȋȓȄǩǵȆȓ ǧȄǶ ȭǳǠȓȄ ǻȄȋǸ ǵȄ 

¶ ʙȋȓȄǩǵ ȁȋǽ tag, mark ǸȄ identification label ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ 

¶ ǖϢ ȅǩȅǵȋȀǼ ȀȄȋǲ ȅǺȅǾȋȓ ǼȄǣȄ ǻȄȋǸ ǵȄ 

¶ ʈȄȁǢ ǸȄ ǶǼǸǱͫ ʙȅʆȓȄǼ ǩϢ ʙϊǱ ǖǸ͛Ȅȓ ǼȄǣȋǱ ȁȋǸ 

 

ȅǵǼȄǶǳ ȀǔǼʹȋǰǼ ǴȄǶȀ֚ȁ 

ǴȄǶ ș: ǢȄǩ ȭǾȋǿ ȅǩȅǵȀǶʔ Ȁǔʈȁ ǢǼȄ: ϤǸϘǱ ȀǸ tools, equipment ǞǸǔ finished job ǞǢʔ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ț: ǶȅǼ͈ȄǼ ǢǼȄ: ԎǽȄ, ǺȓǽȄ, ȭǱǽ, ǴȄǱǸ ǢǰȄ ǸȄ ǖϢȄϢ ǺȓǽȄ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ț: ǶǼȆʹȄ ǢǼȄ: ȭǢȄȋǵȄ ӶǽȀ ǹȄǦȄ, ́ȅǱʈ͚ ǸȄ Δʨ֜ ɦȅǢ ǵȄ ǱȄ ȭǳǣȋǱ ȁȋǸǑ 

ǴȄǶ Ȝ: ȭʠȅǰȅǸϢȄȀ ǢǼȄ: Tools, equipment ǞǸǔ finished job ǗǽȄǳȄ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ȝ: ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ȭǵǠȓȄ: ʙȅǱʨ ȅǩȅǵȀ standard place ǖԑǻȄȓȆ ǱȄǼ ȅǵǩ ȅǵǩ ͛Ȅȋǵ ȅǵȋǱ ȁȋǸǑ 

ǴȄǶ Ȟ: ȅǵǼȄǶǳǹȄȋǸ ǼȄǣȄ: Ƕȋȑ ǻȄǠȓȄǼ, ́ȅǱʈ͚ ȁǠȓȄǼ ǸȄ ȁȄȅǼȋȓ ǻȄǠȓȄǼ ӱǓȅǢ ǞȑȄȋǱ ȀʪǢǹȄȋǸ ǼȄǣȋǱ ȁȋǸǑ 

ǴȄǶ ȟ: ԚǵǼȄȓ ȭǧǢ ǢǼȄ: ȀǸȅǢӫ ȀʪǢǹȄȋǸ ȀǔǼʹǰ ȁȋȓȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

 

ȅǵǼȄǶ˭Ȅ ȀǱǢɝǱȄ 

¶ ǤǼǺ ӶǽȀ ǸȄ finished job ǭȄ̃Ȅ ǵȄ ȁǠȓȄ Ƕǻɝ̇ ȀǼȄȋǸ ǵȄ 

¶ ǴȄǼȄȋǽȄ ӶǽȀ ȭǣȄǽȄ ǖǸ͛Ȅȓ ǼȄǣȋǸ ǵȄ 

¶ ȭǹǩȄ ͛Ȅȋǵ ȮǸԋʅȅǱǢ ǻ̆ǶȄȅǱ ȀǔǼʹǰ ǢǼȋǸ ǵȄ 

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ ǸȄ ӱǓȅǢԛǰɝ equipment  ǖȅǵǼȄǶǳǹȄȋǸ ǼȄǣȋǸ ǵȄ 

¶ Finished job ǞǺǵ ͛Ȅȋǵ ǼȄǣȋǸ ǵȄ ȭǻǣȄȋǵ ǺȄԑǿ ȭȁсǧǬ ȭǣȋǱ ǶȄȋǼ 

¶ ǹȄǼȆ ȅǩȅǵȀ ЖӨ Ǡ ǖȅǵǼȄǶǳ ͛Ȅȋǵ ǼȄǣȋǸ ǵȄ  
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ȭȀǽǷ-ȋǧǢ (Self-Check) - Ȝ.Ȝ 

 

Ȁǔȅʹ̔ ʙ:̈́ 

ș. ǢȄǩ ȭǾȋǿ ӶǽȀ, ǘʹǘǶȋǺ̀ Ǡ ǢȄʨǔ Ǭǧɝ ǶȅǼ͈ȄǼ ǢǼȄ ȭǢǵ ǩξȅǼ? 

Ț. ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǵȄ ǼȄǣȋǽ ǢȆ ǴǼȋǵǼ ȀǺϬȄ ȁȋǱ ǶȄȋǼ? 

ț. Ǹǩɝʅ ǚǶǢǼǰ ȀʪǢ ͛Ȅȋǵ ȭǷǽȋǱ ȁȋǸ ȭǢǵ? 

Ȝ. Finished job ȅǵǼȄǶǳǹȄȋǸ ȀǔǼʹǰ ǸǽȋǱ ǢȆ ȭǸȄǪȄȓ? 

ȝ. ӶǽȀ Ǡ ǘʹǘǶȋǺ̀ ͗ʅȄ̃ȄǮɝ Ƕ˸ȅǱȋǱ ȀǔǼʹǰ ǢǼȄǼ ǞǢʨ ǚǶǢȄȅǼǱȄ ȅǽǣǑ 

 

ǸϗȅǵǸɝȄǧǵȆ ʙ:̈́ 

ș. ǢȄǩ ȭǾȋǿ cutting torch ǶȅǼ͈ȄǼ ǢǼȄǼ ʙǴȄǵ ǚȋ˶ϩ ǢȆ? 

Ǣ) Ǡǩǵ ǸȄȑȄȋǵȄ 

ǣ) ȅǵǼȄǶǳ Ǡ ǢȄǻɝ́Ǻ ǼȄǣȄ 

Ǥ) Ǽǔ ǶȅǼǸǱɝǵ ǢǼȄ 

ǥ) ǤǼǺ ǼȄǣȄ 

 

Ț. ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǼȄǣȄǼ Ƿȋǽ ȭǢȄǵʨ ȅǵȅ́Ǳ ȁȓ? 

Ǣ) ǢȄȋǩǼ ӱǓȅǢ ֕ȅ˸ ǶȄȓ 

ǣ) ǻ̆ǶȄȅǱ ΚǱ ǵ͊ ȁȓ 

Ǥ) ȅǵǼȄǶǳ Ǡ ֧֣ˇǽ ǶȅǼȋǸǾ ǸǩȄȓ ǲȄȋǢ 

ǥ) Ǹǩɝʅ Ǩȅȑȋȓ ǲȄȋǢ 

 

ț. Waste materials ȭǢȄǲȄȓ ȭǷǽȋǱ ȁȋǸ? 

Ǣ) ȭǻȋǢȄȋǵȄ ǣȄȅǽ ͛Ȅȋǵ 

ǣ) ǳǼǩȄǼ ǶȄȋǾ 

Ǥ) ȅǵǴɝȄȅǼǱ Ǹǩɝʅ ȭǷǽȄǼ ͛Ȅȋǵ 

ǥ) ȭǬȅǸȋǽǼ ȅǵȋǧ 

 

Ȝ. Tools, equipment ǞǸǔ finished job ȭǢȄǲȄȓ ǼȄǣȋǱ ȁȋǸ? 

Ǣ) ȭǺȋǪǼ ǚǶǼ 

ǣ) ȅǵǴɝȄȅǼǱ ȅǵǼȄǶǳ ͛Ȅȋǵ 

Ǥ) ǧǽȄǧȋǽǼ Ƕȋǲ 

ǥ) ȭǻȋǢȄȋǵȄ ǷсǢȄ ǩȄȓǤȄȓ 

 

ȝ. ȅǵȋǧǼ ȭǢȄǵʨ ȀʪǢ ȀǔǼʹǰ Ƕ˸ȅǱǼ ǖǔǾ? 

Ǣ) ӶǽȀ ϤǸȁȄǼ ȭǾȋǿ ȭǻǣȄȋǵ-ȋȀǣȄȋǵ ȭǷȋǽ ǼȄǣȄ 

ǣ) finished job ǖϢ ǢȄȋǩǼ ȅǵȋǧ ǧȄǶȄ ȅǳȋȓ ǼȄǣȄ 

Ǥ) ǻ̆ǶȄȅǱ ǶȅǼ͈ȄǼ ǢȋǼ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ǼȄǣȄ 

ǥ) Ǹǩɝʅ Ǡ ӶǽȀ ǞǢȀȄȋǲ ǼȄǣȄ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ȝ.Ȝ  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

ș. ǢȄǩ ȭǾȋǿ ӶǽȀ, ǘʹǘǶȋǺ̀ Ǡ ǢȄʨǔ Ǭǧɝ ǶȅǼ͈ȄǼ ǢǼȄ ȭǢǵ ǩξȅǼ? 

ǚ˭Ǽ: ǻ̆ǶȄȅǱ ǹȄȋǽȄ ǖǸ͛Ȅȓ ǼȄǣȄ, ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄ, ǺȅǼǧȄ ǸȄ ʹȅǱ ȭǼȄǴ ǢǼȄ ǞǸǔ ǶǼǸǱͫ ǢȄȋǩǼ ǩϢ ʙϊǱ 

ǼȄǣȄǼ ǩϢ ǶȅǼ͈ȄǼ ǢǼȄ ǩξȅǼǑ 

 

Ț. ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǵȄ ǼȄǣȋǽ ǢȆ ǴǼȋǵǼ ȀǺϬȄ ȁȋǱ ǶȄȋǼ? 

ǚ˭Ǽ: ԋǥɝǬǵȄ ǥǬȋǱ ǶȄȋǼ, ǢȄȋǩǼ ǤȅǱ ǢȋǺ ǻȄȓ, ǖȅʿӱǓȅǢ ǸȄȋȑ ǞǸǔ ǢǺɝǶȅǼȋǸǾ ǖϖȄ͛ʅǢǼ ȁȋȓ ǶȋȑǑ 

 

ț. Ǹǩɝʅ ǚǶǢǼǰ ȀʪǢ ͛Ȅȋǵ ȭǷǽȋǱ ȁȋǸ ȭǢǵ? 

ǚ˭Ǽ: ǶȅǼȋǸǾ ǶȅǼˏ  ̏ǼȄǣȄ, ԋǥɝǬǵȄ ǢǺȄȋǵȄ, ԚǵϤɝǸȁȄǼ Ȁȁǩ ǢǼȄ ǞǸǔ ǢǺɝ͛ȋǽǼ ֣̌ ǽȄ ǸǩȄȓ ǼȄǣȄǼ ǩϢǑ 

 

Ȝ. Finished job ȅǵǼȄǶǳǹȄȋǸ ȀǔǼʹǰ ǸǽȋǱ ǢȆ ȭǸȄǪȄȓ? 

ǚ˭Ǽ: Ȁ̩  ̏ǢȄǩȋǢ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ǞǺǵǹȄȋǸ ǼȄǣȄ ǻȄȋǱ ǱȄ ʹȅǱʈ͚ ǵȄ ȁȓ, ȁȄȅǼȋȓ ǵȄ ǻȄȓ ǞǸǔ Ȁȁȋǩ ǾǵȄʱ ǢǼȄ 

ǻȄȓǑ 

 

ȝ. ӶǽȀ Ǡ ǘʹǘǶȋǺ̀ ͗ʅȄ̃ȄǮɝ Ƕ˸ȅǱȋǱ ȀǔǼʹǰ ǢǼȄǼ ǞǢʨ ǚǶǢȄȅǼǱȄ ȅǽǣǑ 

ǚ˭Ǽ: ǞȋǱ ʙȋȓȄǩȋǵǼ ȀǺȓ ΚǱ ǻ̆ǶȄȅǱ ǶȄǠȓȄ ǻȄȓ ǞǸǔ ֖ǽ ϤǸȁȄǼ ǸȄ ʹȅǱǼ Ȁ̭ȄǸǵȄ ǢȋǺǑ 

 

ǸϗȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭ǼǕ 

ș. ǢȄǩ ȭǾȋǿ cutting torch ǶȅǼ͈ȄǼ ǢǼȄǼ ʙǴȄǵ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: ǣ) ȅǵǼȄǶǳ Ǡ ǢȄǻɝ́Ǻ ǼȄǣȄ 

 

Ț. ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ ǼȄǣȄǼ Ƿȋǽ ȭǢȄǵʨ ȅǵȅ́Ǳ ȁȓ? 

ǚ˭Ǽ: Ǥ) ȅǵǼȄǶǳ Ǡ ֧֣ˇǽ ǶȅǼȋǸǾ ǸǩȄȓ ǲȄȋǢ 

 

ț. Waste materials ȭǢȄǲȄȓ ȭǷǽȋǱ ȁȋǸ? 

ǚ˭Ǽ: Ǥ) ȅǵǴɝȄȅǼǱ Ǹǩɝʅ ȭǷǽȄǼ ͛Ȅȋǵ 

 

Ȝ. Tools, equipment ǞǸǔ finished job ȭǢȄǲȄȓ ǼȄǣȋǱ ȁȋǸ? 

ǚ˭Ǽ: ǣ) ȅǵǴɝȄȅǼǱ ȅǵǼȄǶǳ ͛Ȅȋǵ 

 

ȝ. ȅǵȋǧǼ ȭǢȄǵʨ ȀʪǢ ȀǔǼʹǰ Ƕ˸ȅǱǼ ǖǔǾ? 

ǚ˭Ǽ: Ǥ) ǻ̆ǶȄȅǱ ǶȅǼ͈ȄǼ ǢȋǼ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ǼȄǣȄ 
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ǩǸ ȅǾǬ (Job Sheet) - Ȝ.Ȝ 

 

ǩȋǸǼ ǵȄǺǕ ǢǺɝȋ́ȋʔǼ ǺȄǵǳ˦ ǖԑǻȄȓȆ ϛȄȀ Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǶȅǼ͈ȄǼ ǢǼǵǑ 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶǕ (Working Procedure / Steps) : 

¶ ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

¶ ǢȄǩʨ Ȁ̩ ̏ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

¶ ǼʹǰȄȋǸʹȋǰǼ ȀǺȓ ȅǵǼȄǶ˭Ȅ ȅǸȅǴ ȭǺȋǵ ǧ֟ǵǑ 

¶ ǢȄȋǩǼ ͛Ȅǵ ǶǻɝȄ̔ ǗȋǽȄ Ǡ ǸȄֱ ǧǽȄǧǽ֜  ɦȅǢǵȄ ȅǵȅ́Ǳ ǢξǵǑ 

¶ ϤǸϘǱ ϛȄȀ Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ ǾǵȄʱ ǢξǵǑ 

¶ ϛȄȀ ȀǼǸǼȄȁ Ǹ ̎ǢξǵǑ 

¶ ǻ̆ǶȄȅǱ ȅǸȅˏ̏ Ǡ ǶǼȆʹȄ ǢξǵǑ 

¶ ǢȄʨǔ/Ǡȋȓȅ̷ǔ Ǭǧɝ ǶȅǼ͈ȄǼ ǢξǵǑ 

¶ ȭȁȄȀ ǶȄǘǶ ǶȅǼ͈ȄǼ Ǡ ǶǼȆʹȄ ǢξǵǑ 

¶ ȭǼͼȋǽǬǼ ǶȅǼ͈ȄǼ ǢξǵǑ 

¶ ͟ʅȄǵȄǼ, ̘ ȄȓȄȀɝ, ǽȄǘǬȄǼ, ȅǷǽȄǼ ǼǮ ǼȄǣȄǼ ȭʏ, ǤǤǽȀ ǘǱʅȄȅǳ ǶȅǼ͈ȄǼ ǢξǵǑ 

¶ ǢȄȋǩǼ ȭǬȅǸǽ, ȭǺȋǪ Ǡ ǗȋǾǶȄȋǾǼ ͛Ȅǵ ǶȅǼ͈ȄǼ ǢξǵǑ 

¶ ǴȄǱǸ ӶǢǼȄ, Ǹǩɝʅ, ϤǸϘǱ ǢȄǶȑ Ǡ ǖϢȄϢ Ǹǩɝʅ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ȭǷ֟ǵ Ǒ 

¶ ǻ̆ǶȄȅǱ ǶȅǼ͈ȄǼ ȁȋȓȋǨ ȅǢǵȄ ǻȄǧȄǘ ǢξǵǑ 

¶ ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

ȀǱǢɝǱȄ (Caution): 

¶ ǢȄǩ ςξǼ ǗȋǤ ǖǸϩǘ ϛȄȀ ȅȀȅǽ̃ȄȋǼǼ ǹȄρ Ǹ̎ ǢǼȋǱ ȁȋǸǑ 

¶ Ǭǧɝ, ȭǼͼȋǽǬǼ ǸȄ ȭȁȄȀ ǶȅǼ͈ȄȋǼǼ ȀǺȓ ǗͼȋǵǼ ǚִȀ ȭǲȋǢ ԌȋǼ ǲȄǢȋǱ ȁȋǸǑ 

¶ ǖȅʺȋǩǵ ȅȀȋ͗ȋǺ ȭǱǽ, ȅʈǩ ǸȄ ȮǱǽȄʱ ǢȄǶȑ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ʨǶ/ ǵǩǽ ǶȅǼ͈ȄȋǼǼ ȀǺȓ ȭǩȄȋǼ ȭǣсǧȄ ȭǳǠȓȄ ǻȄȋǸ ǵȄ, ǞȋǱ ȅǨʖ Ǹȑ ǸȄ ǵ͊ ȁȋǱ ǶȄȋǼǑ 

¶ ȅǽȋǢǩ, ǷȄǬȄ ȭȁȄȀ ǸȄ ʹȅǱʈ͚ ȭǼͼȋǽǬǼ ǲȄǢȋǽ ǱȄ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- Ȝ.Ȝ 

 

ǩȋǸǼ ǵȄǺǕ ǢǺɝȋ́ȋʔǼ ǺȄǵǳ˦ ǖԑǻȄȓȆ ϛȄȀ Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǶȅǼ͈ȄǼ ǢǼǵǑ 

 

ϤȅʱǤǱ ֧ ǼʹȄ ȀǼ˙ȄǺ Required 

PPE: 

ʙȋȓȄǩǵȆȓ     ǻ̆ǶȄȅǱ Required 

Tools & Equipment:  

ʙȋȓȄǩǵȆȓ     ǚǶǢǼǰ Required 

Materials:  

¶ ȭȀǷʨ ǤǤǽȀ / ϛȄȀ 

Ǡȋȓȅ̷ǔ ǤǤǽȀ 

¶ ȁʅȄ̃ ȭˁȄǹȀ 

¶ ǖʅȄȋʙȄǵ 

¶ ȭȀǷʨ ӮǱȄ 

¶ ǞʅȄʙȋǼȄǵ 

¶ ǮȄ͗ ǺȄ͔  

 

¶ ϛȄȀ Ǡȋȓȅ̷ǔ Ǭǧɝ 

¶ ǖȅʺȋǩǵ ȅȀȅǽ̃ȄǼ 

¶ ԝȋȓǽ ϛȄȀ ȅȀȅǽ̃ȄǼ 

¶ ȭǼͼȋǽǬǼ 

¶ ȭȁȄȀ ǶȄǘǶ 

¶ ͟ʅȄǵȄǼ 

¶ Ȅ̘ȓȄȀɝ  

¶ ʨǶ ȅʴǵȄǼ ȭȀǬ 

¶ ȅǽȋǢǩ ȭǬȋ͗Ǽ ǩϢ ȀȄǸȄǵ 

ǶȄȅǵ 

¶ ǶȅǼ͈ȄǼ ǢǼȄǼ ʛȄǾ 

¶ ǶȅǼ͈ȄǼ ςǢȋǵȄ ǢȄǶȑ 

¶ ǵǼǺ ʛȄǾ 

¶ ȀȄǸȄǵ ǶȄȅǵ 

¶ Ǹǩɝʅ ȀǔʈȋȁǼ ǶȄʔ / ȅǸǵ 

¶ ϜȄǤ ǸȄ ȭǽȋǸǽ (Δʨԛǰɝ 

ǖǔǾ ǗǽȄǳȄ ǢǼȋǱ) 

 

 

 

 

ǮȄȓȄʈȄǺ / ȭǽǗǚǬ / ʑǘǔ: 

 

 

 
 

Ȁǔȅʹ̔ ȅǵȋǳɝǾǵȄǕ 

ʙǲȋǺ ϛȄȀ Ǹ ̎ǢȋǼȄ, ǱȄǼǶǼ Ǭǧɝ, ȭȁȄȀ, ȭǼͼȋǽǬǼ Ǡ ȀǼ˙ȄǺ ǶȅǼ͈ȄǼ ǢȋǼȄ, Δʨ ǶǼȆʹȄ ǢȋǼȄ, Ǹǩɝʅ ȅǵǴɝȄȅǼǱ ͛ Ȅȋǵ ȭǷȋǽȄ, ǞǸǔ 

ȀǸȅǢӫ ȅǵǴɝȄȅǼǱ ͛Ȅȋǵ ȅǵǼȄǶȋǳ ȀǔǼʹǰ ǢȋǼȄǑ 
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ǺȅǮǚǽ-ȝ   

 

 

 

 

 

 

 

 

 

ǺȅǮǚǽǕ ϛȄȀ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȄ 

SICIP-LE-WEL-05-O 

 

 

 

 

 

 

 

 

ȅ͔ǽЋ ǷǼ ǘ̃Ȅȅ͖ Ǣȅ̩ʨʨǹȋǵȀ Ǟ ̃ǘȋǵȄȋǹǾǵ ȭʙȄʈȄǺ 

ǖǲɝ ȅǸǹȄǤ, ǖǲɝ Ǻ̆ǰȄǽȓ 
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ǺȅǮǚǽ (Module) - ȝ 

 

ǺȅǮǚǽ ȅǾȋǼȄǵȄǺǕ ϛȄȀ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȄ 

 

ǘǚȅǵǬ ȭǢȄǮǕ SICIP-LE-WEL-05-O                                                                ǵȅǺǵȄǽ ǗǠȓȄǼǕ ȞȘ ǥ̀ȄǑ 
 

 

ǺȅǮǚǽ ȅǸǸǼǰǕ Ǟǘ ǺȅǮǚǽʨ ϛȄȀ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ (GMAW) Ȁ̩ȄǳȋǵǼ ǩϢ ʙȋȓȄǩǵȆȓ ˕Ȅǵ, ǳʹǱȄ ǞǸǔ ǺȋǵȄǹȄǸ 

ǢǹȄǼ ǢȋǼǑ ǞȋǱ ȅǸȋǾǿǹȄȋǸ ǖ̇ ɝɦ֖ ǼȋȓȋǨ ǢȄȋǩǼ ʙȋȓȄǩǵȆȓǱȄ ȅǧȅͥǱ ǢǼȄ ǞǸǔ ʙϊǱ ǢǼȄ, Ǡȋȓȅ̷ǔ ǢȄǩ, ǻ̆ǶȄȅǱ ǞǸǔ 

ǢȄǩ ǴǼȄǼ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȄ, GMAW ǖǲǸȄ MIG Ǡȋȓȅ̷ǔ ǢȄǩ ǢǼȄ, ǞǸǔ ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ/Ǽ́ǰȄȋǸ́ǰ ǢǼȄǑ 

 

ȅǾǣǵǷǽ (Learning Outcomes): Ǟǘ ǺȅǮǚǽʨ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄǕ 

șǑ ǢȄȋǩǼ ʙȋȓȄǩǵȆȓǱȄ ȅǧȅͥǱ ǢǼȋǱ ǞǸǔ ʙϊǱ ǢǼȋǱ ǶȄǼȋǸǑ 

ȚǑ Ǡȋȓȅ̷ǔ ǢȄǩ, ǻ̆ǶȄȅǱ ǞǸǔ ǢȄǩ ǴǼȄǼ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ǶȄǼȋǸǑ 

țǑ GMAW ǸȄ MIG Ǡȋȓȅ̷ǔ Ȁ̩̏ ǢǼȋǱ ǶȄǼȋǸǑ 

ȜǑ ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ/Ǽ́ǰȄȋǸ́ǰ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄ (Assessment Criteria):   

șǑ  GMAW ǖǲǸȄ MIG Ǡȋȓȅ̷ǔ ʑǘǔͼȅǽ  ϤȄϚȄ ǢȋǼȋǨǑ 

ȚǑ  MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢȋǼȋǨǑ 

țǑ  PPE ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ ǢȋǼȋǨǑ 

ȜǑ  ȅǵǼȄǶǳ ǢȄȋǩǼ ʙʅȄǢʨȀ ǖԑȀǼǰ ǢǼȄ ȁȋȓȋǨ ǞǸǔ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ϤȅʱǤǱ ֧ǼʹȄ ǚǶǢǼǰ (PPE) ǶǼȄ ȁȋȓȋǨǑ 

ȝǑ  ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ, ǱȄǼ ǘȋǽǢȋʏȄǮ ȀȄǘǩ ǞǸǔ ȅǾȅ̷ǔ ϛȄȀ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢǼȄ ǢȋǼȋǨǑ 

ȞǑ  ȭǸȀ ȭǺǬȄǽ ǞǸǔ GMAW Ǡȋȓ̷ ǞǽȄǢȄ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ʙϊǱ ǢȋǼȋǨǑ 

ȟǑ  MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾǵ ʙǳǾɝǵ ǢȋǼȋǨǑ 

ȠǑ  Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǞǸǔ ǖǸ͛Ȅǵ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ʙǳǾɝǵ ǢȋǼȋǨǑ 

ȡǑ  Ǡȋȓȅ̷ǔ ǢȄǩ, ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȅǧȅͥǱ ǢȋǼȋǨǑ 

șȘǑ  Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ʙϊǱ ǢȋǼȋǨǑ 

șșǑ  Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȭȀǬ ǗǶ ǞǸǔ ȀǺεȓ ǢȋǼȋǨǑ 

șȚǑ  MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǢȄǻɝǢȄȅǼǱȄ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ǶǼȆ́Ȅ ǢȋǼȋǨǑ 

șțǑ  ǖʅȄȅ̩ȓȄȋǼǩ ǞǸǔ ϛȄȀ ʙǸȄȁ ǢȄȋǩǼ ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ȭȀǬ ǢȋǼȋǨǑ 

șȜǑ  Ǡȋȓȅ̷ǔ Butt ǞǸǔ Tee ǩȋȓȋ̀ ̛ʅȄǬ ǞǸǔ ǖԑ֗ȅǺǢ ǶȅǩǾȋǵ ǢȋǼȋǨǑ 

șȝǑ  Ǡȋȓ̷ͼȅǽ ǶȅǼ͈ȄǼ ǢȋǼȋǨ, ͼǰǺȄǵ ǶǼȆʹȄ ǢȋǼȋǨ ǞǸǔ Δʨ ȅǧȅͥǱ ǢȋǼȋǨǑ 

șȞǑ  Δʨͼȅǽ ȀǔȋǾȄǴǵ ǢǼȄ ȁȋȓȋǨ ǻȄȋǱ ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǺȄǵ ԛǰɝ ȁȋȓȋǨǑ 

șȟǑ  ǢǺɝ͛ǽ ǶȅǼǳǾɝȋǵ Ȁ̭ȄϤ ӱǓȅǢ ȅǧȅͥǱ ǢȋǼȋǨǑ 

șȠǑ  ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȄǩ ǶȅǼ͈ȄǼǱȄǼ ȭʙȄȋǬȄǢǽ ǖԑǻȄȓȆ ǢȋǼȋǨǑ 

șȡǑ  ǢȄȋǩǼ ǞǽȄǢȄ ֧֣ˇǽǹȄȋǸ ȀȄȅǩȋȓȋǨ ǞǸǔ ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ȀǔǼʹǰ ǢȋǼȋǨǑ 

ȚȘǑ  ǻ̆ǶȄȅǱ ǞǸǔ ȭǺȅǾǵ ǶȅǼ͈ȄǼ Ǡ ǼʹǰȄȋǸʹǰ ǢȋǼȋǨǑ 

ȚșǑ  ǢǺɝ͛ǽ ȭǢȄȋǵȄ ǗǸǩɝǵȄ ǞǸǔ ʙȅǱǸ̎ǢǱȄ ֙ɦ  ǼȄǣȄ ȁȓ ǻȄȋǱ ǞǢʨ ȅǵǼȄǶǳ ǞǸǔ ǢȄǻɝǢǼȆ ǢȄȋǩǼ ǶȅǼȋǸǾ ȅǵȅ́Ǳ 

ǢȋǼȋǨǑ 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ȝ.ș 

 

ȅǾǣǵ Ƿǽ-ș: ǢȄȋǩǼ ʙȋȓȄǩǵȆȓǱȄ ȅǧȅͥǱ ǢǼȋǱ ǞǸǔ ʙϊǱ ǢǼȋǱ ǶȄǼȋǸǑ 

 
 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü GMAW  ǖǲǸȄ MIG  Ǡȋȓȅ̷ǔ ʑǘǔ ֓ǪȄ 

ü MIG  Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ 

ü PPE ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ 

ü ȅǵǼȄǶǳ ǢȄȋǩǼ ʙʅȄǢʨȀ ǖԑȀǼǰ 

ü ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ, ǱȄǼ ǘȋǽǢȋʏȄǮ ȀȄǘǩ ǞǸǔ ȅǾȅ̷ǔ ϛȄȀ ȅǵǸɝȄǧǵ 

ü ȭǸȀ ȭǺǬȄǽ ǞǸǔ GMAW  Ǡȋȓ̷ ǞǽȄǢȄ ʙϊǱ ǢǼǵ  

ü MIG  Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾǵ 

ü Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǞǸǔ ǶȅǩǾǵ 

   

(Ǣ) GMAW ǖǲǸȄ MIG Ǡȋȓȅ̷ǔ ʑǘǔ ֓ǪȄ 

GMAW (Gas Metal Arc Welding) ǸȄ MIG (Metal Inert Gas) welding ȁȋǽȄ ǞǺǵ ǞǢʨ welding 

process ȭǻǣȄȋǵ consumable wire electrode, shielding gas ǞǸǔ electric arc-ǞǼ ǺȄϡȋǺ ǴȄԅ ȭǩȄȑȄ 

ǽȄǤȄȋǵȄ ȁȓǑ ǸȄ͚Ǹ ǢȄȋǩ ȀʪǢ welding ǢǼȄǼ ǗȋǤ drawing ǸȄ welding drawing ǹȄȋǽȄǹȄȋǸ ֓ǪȋǱ ǶȄǼȄ 

ǖǱʅ̇ ͼξΖԛǰɝǑ ǢȄǼǰ drawing-Ǟǘ ǢȄȋǩǼ ǴǼǵ, joint-ǞǼ ǴǼǰ, weld-ǞǼ ǖǸ͛Ȅǵ, ǺȄǶ, welding symbol, 

welding direction, material specification ǞǸǔ quality requirement ǚȋ̀ǣ ǲȄȋǢǑ Drawing 

ȀʪǢǹȄȋǸ interpret ǢǼȋǱ ǵȄ ǶȄǼȋǽ ֖ǽ joint preparation, ֖ǽ welding position, ǖȅǱȅǼʱ ǸȄ ǢǺ weld 

size, defect ǞǸǔ rework ȁǠȓȄǼ Ȁ̭ȄǸǵȄ ǲȄȋǢǑ 

 

GMAW/MIG Welding Drawing 

GMAW ǸȄ MIG welding drawing ȁȋǽȄ ǞǺǵ ǞǢʨ ǢȄȅǼǤȅǼ ǖ̂ ǵ ǸȄ ȅǵȋǳɝǾǵȄ֚ǽǢ ȅǧʔ, ȭǻǣȄȋǵ welding 

job Ȁ̩ȄǳȋǵǼ ǩϢ ʙȋȓȄǩǵȆȓ Ǳϟ ȭǳǠȓȄ ǲȄȋǢǑ ǞȋǱ ȀȄǴȄǼǰǱ ǚȋ̀ǣ ǲȄȋǢð 

¶ ȭǢȄǵ ԋǘ ǸȄ ǱȋǱȄȅǴǢ ǖǔǾ ȭǩȄȑȄ ȅǳȋǱ ȁȋǸ 

¶ ǢȆ ǴǼȋǵǼ joint ȁȋǸ 

¶ ȭǢȄǲȄȓ weld ǢǼȋǱ ȁȋǸ 

¶ weld-ǞǼ ǗǢȄǼ Ǡ ǶȅǼǺȄǰ ǢǱ ȁȋǸ 

¶ ȭǢȄǵ ǶȄȋǾ weld ǢǼȋǱ ȁȋǸ 

¶ ǢȆ ǴǼȋǵǼ finishing ǸȄ additional instruction ǗȋǨ 

Drawing ȁȋǽȄ welder-ǞǼ ǩϢ ǢȄȋǩǼ ǹȄǿȄǑ ǱȄǘ drawing ǶȑȋǱ ǩȄǵȄ ǺȄȋǵ ǢȄȋǩǼ ȅǵȋǳɝǾ ȀʪǢǹȄȋǸ ֓ǪȋǱ 

ǶȄǼȄǑ 
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Welding Drawing-ǞǼ ʙǴȄǵ ǖǔǾȀ֚ȁ 

ș. Title Block: Title block-Ǟ ȀȄǴȄǼǰǱ job-ǞǼ ȭǺȐȅǽǢ Ǳϟ ǲȄȋǢ, ȭǻǺǵð 

¶ drawing name 

¶ drawing number 

¶ scale 

¶ material type 

¶ revision number 

¶ date 

¶ prepared by / approved by 

ʙȅǾʹǰȄǲͫȋǳǼ title block ȭǳȋǣ ʙǲȋǺ job-ǞǼ ǶȅǼǧȓ ǞǸǔ material Ȁ̩ ȋǢɝ ǴȄǼǰȄ ȅǵȋǱ ȁȋǸǑ 

 

Ț. Views of Drawing: ǞǢʨ welding drawing-Ǟ ȅǸȅǹ̏ view ǲȄǢȋǱ ǶȄȋǼ, ȭǻǺǵð 

¶ Front view 

¶ Top view 

¶ Side view 

¶ Section view 

Ǟǘ view-ͼȋǽȄ ȭǳȋǣ ȭǸȄǪȄ ǻȄȓ component ȭǢǺǵ, ȭǢȄǲȄȓ joint ǗȋǨ, ǞǸǔ weld ȭǢȄǵ ǖǔȋǾ ȁȋǸǑ 

 

ț. Dimension: Dimension ΜȄǼȄ plate, pipe, frame ǸȄ component-ǞǼ Ȯǳǥɝʅ, ʙ͛, ԚξΖ, gap, bevel 

angle, root opening ǘǱʅȄȅǳ ȭǸȄǪȄȋǵȄ ȁȓǑ Welding job-ǞǼ ȭʹȋʔ dimension ֖ ǽ ȭǸȄǪȄ ȁȋǽ fitting ʪǢ 

ȁȋǸ ǵȄ ǞǸǔ welding quality ʹȅǱʈ͚ ȁȋǸǑ 

 

Welding Symbol-ǞǼ ǴȄǼǰȄ 

Welding drawing ȭǸȄǪȄǼ ȀǸȋǧȋȓ ͼξΖԛǰɝ ǖǔǾ ȁȋǽȄ welding symbolǑ ǞǢʨ welding symbol ȀȄǴȄǼǰǱ 

ǢȋȓǢʨ ǖǔǾ ȅǵȋȓ ǤʪǱð 

 

ș. Reference Line: Ǟʨ ǞǢʨ ȭȀȄǩȄ ǖԑ֗ȅǺǢ ȭǼǣȄǑ Welding-ǞǼ ʙǴȄǵ Ǳϟ Ǟǘ line-ǞǼ ǚǶǼ ǸȄ ȅǵȋǧ ȭǽǣȄ 

ǲȄȋǢǑ 

Ț. Arrow: Arrow joint-ǞǼ ȅǵȅǳɝ͊ ͛Ȅǵ ȅǵȋǳɝǾ ǢȋǼ ȭǻǣȄȋǵ weld ǢǼȋǱ ȁȋǸǑ 

 

ț. Tail: ǢǣǵǠ reference line-ǞǼ ȭǾȋǿ tail ǲȄȋǢǑ ǞǣȄȋǵ ǖȅǱȅǼɦ ȅǵȋǳɝǾǵȄ ȭǽǣȄ ȁȓ, ȭǻǺǵð 

¶ process name 

¶ specification 

¶ electrode/wire type 

¶ special instruction 

Ȝ. Basic Weld Symbol: Ǟǘ symbol ΜȄǼȄ weld-ǞǼ ǴǼǵ ȭǸȄǪȄȓǑ ȭǻǺǵð 

¶ Fillet weld 

¶ Groove weld 

¶ Square groove 

¶ V-groove 

¶ Bevel groove 

¶ Plug or slot weld 
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¶ Spot weld 

¶ Seam weld 

GMAW / MIG ǢȄȋǩ fillet weld ǞǸǔ groove weld ȀǸȋǧȋȓ ȭǸȅǾ ϤǸϘǱ ȁȓǑ 

 

Symbol-ǞǼ ǖǸ͛Ȅǵ ΜȄǼȄ ǖǲɝ ȭǸȄǪȄ 

Reference line-ǞǼ ȅǵȋǧ symbol ǲȄǢȋǽ ȀȄǴȄǼǰǱ arrow side weld ȭǸȄǪȄȓǑ 

Reference line-ǞǼ ǚǶȋǼ symbol ǲȄǢȋǽ ȀȄǴȄǼǰǱ other side weld ȭǸȄǪȄȓǑ 

ǚǹȓ ǶȄȋǾ symbol ǲȄǢȋǽ ԋǘ ǶȄȋǾǘ weld ǢǼȋǱ ȁȋǸǑ 

Ǟʨ ǹȄȋǽȄǹȄȋǸ ֓ǪȋǱ ǵȄ ǶȄǼȋǽ welder ֖ǽ ǶȄȋǾ weld ǢȋǼ ȭǷǽȋǱ ǶȄȋǼǑ 

 

ȀȄǴȄǼǰ Weld Type-ǞǼ ϤȄϚȄ 

ș. Fillet Weld 

ԋʨ metal ǻȅǳ T-joint, lap joint ǸȄ corner joint ǗǢȄȋǼ ֜ʱ ȁȓ, ǱȄȁȋǽ ȀȄǴȄǼǰǱ fillet weld ϤǸȁȄǼ ȁȓǑ 

Drawing-Ǟ ȅʔ֖ȋǩǼ ǺȋǱȄ symbol ȅǳȋȓ Ǟʨ ȭǳǣȄȋǵȄ ȁȓǑ 

Ț. Groove Weld 

Butt joint ǸȄ edge preparation ֜ʱ joint-Ǟ groove weld ϤǸϘǱ ȁȓǑ Groove-ǞǼ ǴǼǵ drawing-Ǟ 

ȅǵȅǳɝ͊ ǢȋǼ ȭǳǠȓȄ ǲȄȋǢ, ȭǻǺǵð 

¶ Square groove 

¶ V-groove 

¶ Single bevel groove 

Groove weld-Ǟ edge preparation ӝǸ ͼξΖԛǰɝǑ 

 

Joint Type ȅǧȅͥǱǢǼǰ 

Drawing interpret ǢǼȄǼ ȀǺȓ joint type ǗȋǤ ֓ǪȋǱ ȁȋǸǑ ȀȄǴȄǼǰ joint type ȁȋǽȄð 

ș. Butt Joint: ԋʨ plate ǞǢǘ ȀǺǱȋǽ ʙȄȋ̇ ֜ʱ ȁȓǑ 

Ț. Lap Joint: ǞǢʨ plate ǖϢʨǼ ǚǶǼ overlap ǢȋǼ ֜ʱ ȁȓǑ 

ț. T-Joint: ǞǢʨ plate ǖϢʨǼ ȀȄȋǲ ȡȘ¯ ȭǢȄȋǰ T ǗǢȄȋǼ ֜ʱ ȁȓǑ 

Ȝ. Corner Joint: ԋʨ plate ȭǢȄȋǰ ֜ʱ ȁȓǑ 

ȝ. Edge Joint: ԋʨ plate-ǞǼ edge ǶȄǾȄǶȄȅǾ ȭǼȋǣ weld ǢǼȄ ȁȓǑ 

Joint type ǖԑǻȄȓȆ welding symbol, electrode angle, travel angle ǞǸǔ weld size ȅǹ̏ ȁȋǱ ǶȄȋǼǑ 

 

Weld Size, Length Ǡ Pitch ֓ ȋǪ ȭǵǠȓȄ 

ș. Weld Size: Fillet weld-ǞǼ ȭʹȋʔ ȀȄǴȄǼǰǱ symbol-ǞǼ ǸȄǺ ǶȄȋǾ weld size ȭǽǣȄ ǲȄȋǢǑ Ǟʨ weld leg 

size ȅǵȋǳɝǾ ǢȋǼǑ 

ǚǳȄȁǼǰ: Ȟ mm fillet weld ǺȄȋǵ weld-ǞǼ ȅǵǴɝȄȅǼǱ ǺȄǶ Ȟ mmǑ 

 

Ț. Weld Length: Symbol-ǞǼ ǮȄǵ ǶȄȋǾ weld-ǞǼ length ȭǳǠȓȄ ǲȄǢȋǱ ǶȄȋǼǑ 

ǚǳȄȁǼǰ: ȝȘ mm ǺȄȋǵ ȝȘ mm Ȯǳǥɝʅ Ƕǻɝ̇ weld ǢǼȋǱ ȁȋǸǑ 

 

ț. Pitch: Intermittent weld-ǞǼ ȭʹȋʔ pitch ȭǳǠȓȄ ȁȓǑ Ǟʨ ǞǢ weld segment ȭǲȋǢ ǶǼǸǱͫ 

segment-ǞǼ center-to-center distance ȅǵȋǳɝǾ ǢȋǼǑ 
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Ȝ. Continuous Ǡ Intermittent Weld: 

¶ Continuous weld = ԚȋǼȄ joint Ӯȋȑ weld 

¶ Intermittent weld = ȅǢӫ ǖǔǾ weld, ȅǢӫ ǖǔǾ ǷсǢȄ 

Drawing ǖԑǻȄȓȆ ȀʪǢ type ǖԑȀǼǰ ǢǼȋǱ ȁȋǸǑ 
 

Welding Position ȅǧȅͥǱ ǢǼȄ 

GMAW/MIG drawing-Ǟ ǸȄ job requirement-Ǟ welding position ǚȋ̀ǣ ǲȄǢȋǱ ǶȄȋǼǑ ȭǻǺǵð 

¶ Flat position 

¶ Horizontal position 

¶ Vertical position 

¶ Overhead position 

Position ǖԑǻȄȓȆ machine setting, gun angle, travel speed ǞǸǔ bead control ǶȅǼǸǱɝǵ ȁȓǑ ǱȄǘ 

drawing ǸȄ specification-Ǟ position ȭǳȋǣ ǢȄȋǩǼ ʙϊȅǱ ȅǵȋǱ ȁȋǸǑ 

Material Specification ֓ǪȋǱ ȁȋǸ 

Drawing-Ǟ base metal-ǞǼ ǴǼǵ Ǡ thickness ǚȋ̀ǣ ǲȄȋǢǑ ȭǻǺǵð 

¶ Mild steel 

¶ Stainless steel 

¶ Aluminium 

¶ Plate thickness: 3 mm, 6 mm, 10 mm ǘǱʅȄȅǳ 

Material ǖԑǻȄȓȆ wire type, shielding gas, current, voltage, polarity Ǡ technique ȅǵǸɝȄǧǵ ǢǼȋǱ 

ȁȓǑ ǱȄǘ drawing interpretation ςԎ symbol ǶȑȄ ǵȓ; material requirement-Ǡ ֓ǪȋǱ ȁȋǸǑ 

 

Drawing Interpretation-ǞǼ ǴȄȋǶ ǴȄȋǶ Ƕ˸ȅǱ 

ʙȅǾʹǰȄǲͫǼȄ ȅǵȋǧǼ ǴȄǶ ǖԑȀǼǰ ǢȋǼ drawing interpret ǢǼȋǸð 

ǴȄǶ ș: Title block ǶȑȋǸǕ Job name, drawing number, material, revision ֓ǪȋǸǑ 

 

ǴȄǶ Ț: Drawing view ȭǳǣȋǸǕ Component-ǞǼ shape, joint location, orientation ȅǧǵȋǸǑ 

 

ǴȄǶ ț: Joint type ȅǵǴɝȄǼǰ ǢǼȋǸǕ Butt, lap, T, corner ǸȄ edge joint ȭǢȄǵʨ ǱȄ ֓ǪȋǸǑ 

 

ǴȄǶ Ȝ: Welding symbol ǶȑȋǸǕ Reference line, arrow, symbol, tail, size, length, pitch ֓ǪȋǸǑ 

 

ǴȄǶ ȝ: Weld side ȅǵǴɝȄǼǰ ǢǼȋǸǕ Arrow side, other side ǸȄ both side weld ȅǢǵȄ ȭǳǣȋǸǑ 

 

ǴȄǶ Ȟ: Position Ǡ dimension ȅǺǽȄȋǸǕ Welding position, thickness, angle, root gap, edge prep 

ǻȄǧȄǘ ǢǼȋǸǑ 

 

ǴȄǶ ȟ: Process requirement ǻȄǧȄǘ ǢǼȋǸǕ Wire, gas, current, voltage ǸȄ special note ǲȄǢȋǽ ǱȄ 

ȭǳǣȋǸǑ 

 

ǴȄǶ Ƞ: ǢȄǩ ςξǼ ǗȋǤ full job requirement confirm ǢǼȋǸǕ ȭǢȄȋǵȄ Ȁȋ̋ȁ ǲȄǢȋǽ instructor ǸȄ 

supervisor-ǞǼ ȀȄȋǲ ȅǺȅǽȋȓ ȭǵȋǸǑ 
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(ǣ) MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ 

Welding Ƕ˸ȅǱȋǱ ǹȄȋǽȄ ǺȄȋǵǼ ǢȄǩ ȭǶȋǱ ȁȋǽ ȀʪǢ welding machine, ǚǶ֜ʱ tools ǞǸǔ ʙȋȓȄǩǵȆȓ 

equipment ȅǵǸɝȄǧǵ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ǢȄȋǩǼ ǴǼǵ, metal-ǞǼ ǴǼǰ, plate-ǞǼ ԚξΖ, joint type, 

welding position ǞǸǔ ǢȄȋǩǼ ǶȅǼȋǸǾ ǖԑǻȄȓȆ machine Ǡ equipment ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ ֖ǽ 

machine ǸȄ tools ȅǵǸɝȄǧǵ ǢǼȋǽ welding quality ǣȄǼȄǶ ȁȓ, defect ȮǱȅǼ ȁȓ, ǢȄȋǩǼ ǤȅǱ ǢȋǺ ǻȄȓ 

ǞǸǔ safety ӱǓȅǢ ǸȄȋȑǑ 

 

Selection-ǞǼ ǗȋǤ ȭǻ ȅǸǿȓͼȋǽȄ ֓ǪȋǱ ȁȋǸ 

MIG welding machine, tools ǞǸǔ equipment ȅǵǸɝȄǧȋǵǼ ǗȋǤ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ǩȄǵȋǱ ȁȋǸð 

ș. ǢȄȋǩǼ ǴǼǵ: ǢȄǩʨ fabrication, repair, production, maintenance ǵȄ installationð

Ǟʨ ǩȄǵȄ ʙȋȓȄǩǵǑ Small repair job-ǞǼ ǩϢ ǞǢ ǴǼȋǵǼ machine ǚǶ֜ʱ ȁȋǱ ǶȄȋǼ, ȅǢβ heavy 

fabrication-ǞǼ ǩϢ ǖϢ ǴǼȋǵǼ machine ǳǼǢȄǼ ȁȋǱ ǶȄȋǼǑ 

Ț. Base Metal-ǞǼ ǴǼǵ: ȭǢȄǵ metal weld ǢǼȄ ȁȋǸ ǱȄ ǩȄǵȄ ӝǸǘ ͼξΖԛǰɝǑ ȭǻǺǵð 

¶ Mild steel 

¶ Stainless steel 

¶ Aluminium 

ʙȅǱʨ metal-ǞǼ ǩϢ wire, shielding gas ǞǸǔ machine setting ȅǹ̏ ȁȋǱ ǶȄȋǼǑ 

ț. Metal Thickness: Metal ǶȄǱǽȄ ǵȄ ȭǺȄǬȄðǞǼ ǚǶǼ machine capacity ȅǵǹɝǼ ǢȋǼǑ 

¶ Thin sheet metal-ǞǼ ǩϢ low current range ǳǼǢȄǼ 

¶ Thick plate-ǞǼ ǩϢ higher amperage machine ǳǼǢȄǼ 

Ȝ. Joint Type: Butt joint, lap joint, T-joint, corner jointּǕðjoint-ǞǼ ǴǼǰ ǖԑǻȄȓȆ welding 

gun access, current requirement ǞǸǔ welding method ǶȅǼǸȅǱɝǱ ȁȓǑ 

 

ȝ. Welding Position: Flat, horizontal, vertical ǸȄ overhead position ǖԑǻȄȓȆ machine 

control, torch handling ǞǸǔ accessories ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ 

Ȟ. Power Supply Availability: Workshop-Ǟ single phase ǵȄ three phase power ǗȋǨ, ǱȄ ǩȄǵȄ 

ǩξȅǼǑ Machine ȅǵǸɝȄǧǵ power source-ǞǼ ȀȄȋǲ ȀȄǺ̇Ϭԛǰɝ ȁȋǱ ȁȋǸǑ 

 

ȟ. ǢȄȋǩǼ ǶȅǼǺȄǰ: Continuous production-ǞǼ ǩϢ heavy duty machine ǳǼǢȄǼ, ȅǢβ occasional 

training ǸȄ light work-ǞǼ ǩϢ smaller capacity machine ǻȋǲ͊ ȁȋǱ ǶȄȋǼǑ 

 

MIG Welding Machine-ǞǼ ʙǴȄǵ ǖǔǾ Ȁ̩ ȋǢɝ ǴȄǼǰȄ 

ǞǢʨ MIG welding setup-Ǟ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǖǔǾͼȋǽȄ ǲȄȋǢð 

¶ Power source 

¶ Wire feeder 

¶ Welding gun / torch 

¶ Work returns cable / earth clamp 

¶ Shielding gas cylinder 

¶ Gas regulator and flow meter 

¶ Wire Reel 

¶ Control panel 
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Ǟǘ ǖǔǾͼȋǽȄǼ ǢȄǻɝǢȄȅǼǱȄ ֓ǪȋǱ ǶȄǼȋǽ ȀʪǢ machine selection Ȁȁǩ ȁȓǑ 

 

MIG Welding Machine ȅǵǸɝȄǧǵ ǢǼȄǼ ֚ǽ ȅǸǿȓȀ֚ȁ 

ș. Current Range: Machine-ǞǼ amperage range job requirement ǖԑǻȄȓȆ ȁȋǱ ȁȋǸǑ 

¶ ǶȄǱǽȄ sheet welding-ǞǼ ǩϢ lower amp control ǳǼǢȄǼ 

¶ medium thickness plate-ǞǼ ǩϢ medium range 

¶ heavy section-ǞǼ ǩϢ higher amp output ʙȋȓȄǩǵ 

ǻȅǳ machine ʙȋȓȄǩȋǵǼ ԅǽǵȄȓ ǢǺ capacity-ǞǼ ȁȓ, ǱȋǸ ǻȋǲ͊ penetration ǶȄǠȓȄ ǻȄȋǸ ǵȄǑ ǗǸȄǼ ӝǸ ȭǸȅǾ 

capacity machine ȅǳȋȓ ǶȄǱǽȄ metal weld ǢǼȋǽ burn-through ȁȋǱ ǶȄȋǼǑ 

 

Ț. Voltage Control: Voltage welding arc-ǞǼ length Ǡ bead profile-Ǟ ʙǹȄǸ ȭǷȋǽǑ ǹȄȋǽȄ machine-

Ǟ voltage adjustment ֧ȅǸǴȄ ǲȄȋǢǑ ǞȋǱ different material thickness ǖԑǻȄȓȆ proper arc control 

ǢǼȄ ǻȄȓǑ 

 

ț. Wire Feed System: MIG welding-Ǟ wire feed system ӝǸ ͼξΖԛǰɝǑ Wire feed smooth Ǡ 

constant ǵȄ ȁȋǽ arc instability, burn-back, irregular bead ǞǸǔ spatter ǸȄȋȑǑ ǱȄǘ ǞǺǵ machine 

ȭǸȋǨ ȅǵȋǱ ȁȋǸ ǻȄǼ wire feed system ȅǵǹɝǼȋǻȄϛ ǞǸǔ job-ǞǼ ǚǶȋǻȄǤȆǑ 

 

Ȝ. Duty Cycle: Duty cycle ȁȋǽȄ ȅǵȅǳɝ͊ ȀǺȋȓǼ Ǻȋϡ machine ǢǱʹǰ continuous welding ǢǼȋǱ ǶȄǼȋǸǑ 

Heavy ǢȄȋǩǼ ǩϢ high duty cycle machine ǳǼǢȄǼǑ Low duty cycle machine ȅǳȋȓ ǳȆǥɝ ȀǺȓ 

welding ǢǼȋǽ machine overheating ȁȋǱ ǶȄȋǼǑ 

ǚǳȄȁǼǰϖοǶ, training workshop-ǞǼ ǩϢ ǺȄǪȄȅǼ duty cycle machine ʈȁǰȋǻȄϛ ȁȋǱ ǶȄȋǼ, ȅǢβ 

production work-ǞǼ ǩϢ ȭǸȅǾ duty cycle machine ʙȋȓȄǩǵǑ 

ȝ. Input Power Requirement: Machine single phase ǵȄ three phase power-Ǟ ǧȋǽ ǱȄ job place 

ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

¶ ȭǨȄǬ workshop ǸȄ training lab-Ǟ single phase machine ȭǸȅǾ ϤǸϘǱ ȁȓ 

¶ industrial heavy ǢȄȋǩǼ ǩϢ three phase machine ȭǸȅǾ ǚǶȋǻȄǤȆ 

Ȟ. Portability: ǻȅǳ machine ǞǢ ͛Ȅǵ ȭǲȋǢ ǖϢ ͛Ȅȋǵ ȀǼȄȋǱ ȁȓ, ǱȋǸ compact Ǡ portable machine 

֧ȅǸǴȄǩǵǢǑ ȅǢβ fixed production line-ǞǼ ǩϢ Ǹȑ stationary machine ϤǸȁȄǼ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ 

 

ȟ. Material Compatibility: Machine mild steel, stainless steel, aluminium ǘǱʅȄȅǳ material-

ǞǼ ȀȄȋǲ compatible ȅǢ ǵȄ ǱȄ ȭǳǣȋǱ ȁȋǸǑ ȅǢӫ machine multi-process ǸȄ multi-material support 

ȭǳȓǑ 
 

 

ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ MIG Welding Machine ȅǵǸɝȄǧǵ 

ș. ǶȄǱǽȄ ǴȄԅǼ ǢȄȋǩǼ ǩϢǕ ǻȅǳ thin sheet metal weld ǢǼȋǱ ȁȓ, ǱȋǸ ǞǺǵ machine ȅǵȋǱ ȁȋǸ ǻȄȋǱ 

low amp setting, smooth wire feed ǞǸǔ stable arc control ǲȄȋǢǑ ǞȋǱ burn-through ǢǺ 

ȁȋǸ ǞǸǔ neat weld ǶȄǠȓȄ ǻȄȋǸǑ 

 

Ț. ǺȄǪȄȅǼ ԚξȋΖǼ plate-ǞǼ ǩϢǕ Medium thickness material-ǞǼ ǩϢ ǺȄǪȄȅǼ capacity 

machine ǳǼǢȄǼ, ǻȄȋǱ penetration ǞǸǔ deposition rate ȀʪǢ ǲȄȋǢǑ 
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ț. ȭǺȄǬȄ ǴȄԅǼ ǩϢǕ Heavy plate ǸȄ structural job-ǞǼ ǩϢ ǚˌ capacity, ǚˌ duty cycle ǞǸǔ 

ǾȅʱǾȄǽȆ wire feed system-֜ ʱ machine ǳǼǢȄǼǑ 

 

Ȝ. Training workshop-ǞǼ ǩϢǕ Training environment-Ǟ user-friendly control panel, 

adjustable settings, moderate output range ǞǸǔ safe operating features-Ȁȁ machine ȅǵǸɝȄǧǵ 

ǢǼȄ ǚ˭ǺǑ 

 

ʙȋȓȄǩǵȆȓ Tools ȅǵǸɝȄǧǵ 

MIG welding job ȀʪǢǹȄȋǸ ǢǼȋǱ machine-ǞǼ ǶȄǾȄǶȄȅǾ ǚǶ֜ʱ tools ǳǼǢȄǼǑ ȀȄǴȄǼǰǱ ȭǻ tools ʙȋȓȄǩǵ 

ȁȓð 

 

ș. Chipping hammer: ǻȅǳǠ MIG welding-Ǟ slag ǢǺ ǸȄ ǲȄȋǢ ǵȄ, Ǳ֓Ǡ ȅǢӫ cleaning ǸȄ supporting 

ǢȄȋǩ hammer ʙȋȓȄǩǵ ȁȋǱ ǶȄȋǼǑ 

Ț. Wire brush: Weld area ǶȅǼ͈ȄǼ, rust/scale removal ǞǸǔ post-weld cleaning-ǞǼ ǩϢ wire 

brush ǳǼǢȄǼǑ 

ț. Pliers: Hot metal handling, wire tip adjustment ǸȄ ȭǨȄǬ ǖǔǾ ǴǼȄǼ ǩϢ pliers ϤǸȁȄǼ ȁȓǑ 

Ȝ. Spanner / Wrench: Regulator fitting, nozzle tightening ǸȄ machine connection check 

ǢǼȄǼ ǩϢ spanner ʙȋȓȄǩǵǑ 

ȝ. Measuring tools: Steel rule, measuring tape, try square, vernier caliper ǘǱʅȄȅǳ fitting Ǡ 

alignment check ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

Ȟ. Marker / Soap stone: Cutting line, joint location ǸȄ weld point marking ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

ȟ. Clamp: Workpiece ȅ͛ǼǹȄȋǸ ǴȋǼ ǼȄǣȋǱ G-clamp, C-clamp ǸȄ vice grip ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

Ƞ. File / Grinder: Edge preparation, burr removal, surface cleaning ǞǸǔ weld finishing-ǞǼ 

ǩϢ grinder ǸȄ file ʙȋȓȄǩǵǑ 

 

ʙȋȓȄǩǵȆȓ Equipment ȅǵǸɝȄǧǵ 

MIG welding setup ȀҪǰɝ ǢǼȋǱ ȅǢӫ supporting equipment ǖǱʅ̇ ͼξΖԛǰɝð 

ș. Welding gun / torch: Gun-ǞǼ ǴǼǵ, cable length ǞǸǔ cooling capacity ǢȄȋǩǼ ȀȄȋǲ ǺȄǵȄǵȀǘ ȁȋǱ 

ȁȋǸǑ ȭǨȄǬ ǢȄȋǩǼ ǩϢ light-duty gun ǻȋǲ͊ ȁȋǽǠ heavy work-ǞǼ ǩϢ durable gun ǳǼǢȄǼǑ 

Ț. Contact tip: Wire diameter ǖԑǻȄȓȆ ȀʪǢ size-ǞǼ contact tip ȅǵȋǱ ȁȋǸǑ Tip ֖ ǽ ȁȋǽ wire 

feeding ȀǺϬȄ ȁȓǑ 

ț. Nozzle: Nozzle gas flow control ǢȋǼǑ ǢȄȋǩǼ ǴǼȋǵǼ ȀȄȋǲ ȅǺǽ ȭǼȋǣ nozzle size ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

Ȝ. Earth clamp / work clamp: ǹȄȋǽȄ current return path-ǞǼ ǩϢ Ǿʱ Ǡ ǶȅǼ͈ȄǼ earth clamp ǩξȅǼǑ 

ԋǸɝǽ clamp arc instability ֩ȅ͊ ǢǼȋǱ ǶȄȋǼǑ 

ȝ. Gas cylinder: Material ǖԑǻȄȓȆ shielding gas ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ ȭǻǺǵð 

¶ CO 

¶ Argon 

¶ Argon + CO mixture 
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Ȟ. Regulator and flow meter: Gas pressure control ǞǸǔ flow rate ʪǢ ǼȄǣȋǱ regulator Ǡ flow 

meter ǳǼǢȄǼǑ ȀʪǢ gas flow ǵȄ ǲȄǢȋǽ porosity ȁȋǱ ǶȄȋǼǑ 

ȟ. Wire spool: Base metal ǖԑǻȄȓȆ wire type Ǡ diameter ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ ǚǳȄȁǼǰð 

¶ Mild steel-ǞǼ ǩϢ mild steel wire 

¶ Stainless steel-ǞǼ ǩϢ stainless wire 

¶ Aluminium-ǞǼ ǩϢ aluminium wire 

Ƞ. Welding table / work bench: ȅǵǼȄǶǳ Ǡ ȅ͛ǼǹȄȋǸ job setup ǢǼȄǼ ǩϢ ǚǶ֜ʱ bench ʙȋȓȄǩǵǑ 

ȡ. Cylinder trolley: Gas cylinder ȅǵǼȄǶȋǳ Ǹȁǵ Ǡ ͛ȄǶǵ ǢǼȄǼ ǩϢ trolley ϤǸȁȄǼ ǢǼȄ ǹȄȋǽȄǑ 

 

Material ǖԑǻȄȓȆ Selection-ǞǼ ǴȄǼǰȄ 

ș. Mild Steel: Mild steel-ǞǼ ǩϢ ȀȄǴȄǼǰ MIG machine, suitable steel wire ǞǸǔ CO ǸȄ mixed gas 

ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

Ț. Stainless Steel: Stainless steel-ǞǼ ǩϢ compatible wire, cleaner shielding gas ǞǸǔ 

contamination-free tools ϤǸȁȄǼ ǢǼȋǱ ȁȓǑ 

ț. Aluminium: Aluminium welding-ǞǼ ǩϢ ȅǸȋǾǿ wire feeding arrangement, suitable liner, 

correct gas ǞǸǔ clean torch setup ǳǼǢȄǼǑ Aluminium weld ǢǼȋǱ machine compatibility ǗȋǤ 

ǻȄǧȄǘ ǢǼȄ ǩξȅǼǑ 

 

Selection-ǞǼ ǴȄȋǶ ǴȄȋǶ Ƕ˸ȅǱ 

ʙȅǾʹǰȄǲͫǼȄ ȅǵȋǧǼ ǴȄǶ ǖԑȀǼǰ ǢȋǼ selection ǢǼȋǸð 

ǴȄǶ ș: Job requirement ֓ǪȋǸ: ǢȄȋǩǼ ǴǼǵ, material, thickness Ǡ joint type ȅǵǴɝȄǼǰ ǢǼȋǸǑ 

ǴȄǶ Ț: Power source ǻȄǧȄǘ ǢǼȋǸ: Single phase ǵȄ three phase ǱȄ ȭǳǣȋǸǑ 

ǴȄǶ ț: Machine capacity ȅǺǽȄȋǸ: Required amperage, voltage control Ǡ duty cycle 

ǖԑǻȄȓȆ machine ȅǵǸɝȄǧǵ ǢǼȋǸǑ 

ǴȄǶ Ȝ: Wire Ǡ gas ȅǵǸɝȄǧǵ ǢǼȋǸ: Material ǖԑǻȄȓȆ suitable wire type, wire diameter Ǡ shielding 

gas ʪǢ ǢǼȋǸǑ 

ǴȄǶ ȝ: Torch Ǡ accessories ȅǺǽȄȋǸ: Contact tip, nozzle, liner, earth clamp ʪǢ ǗȋǨ ȅǢ ǵȄ 

ȭǳǣȋǸǑ 

ǴȄǶ Ȟ: Tools ʙϊǱ ǢǼȋǸ: Brush, pliers, spanner, clamp, grinder, measuring tools ʙϊǱ ǼȄǣȋǸǑ 

ǴȄǶ ȟ: Safety equipment ȅǵȅ́Ǳ ǢǼȋǸ: Helmet, gloves, apron, shoes ǞǸǔ ventilation check 

ǢǼȋǸǑ 

ǴȄǶ Ƞ: ǢȄǩ ςξǼ ǗȋǤ final inspection ǢǼȋǸ: ȀǸ connection, gas flow, wire feed ǞǸǔ machine 

condition ǶǼȆʹȄ ǢǼȋǸǑ 

 

(Ǥ) PPE ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ 

ǺȅǮǚǽ ț-ǞǼ ǘǵǷǼȋǺǾǵ ǾȆǬ-ț.ș-Ǟ ȅǸǿȓǸϊ ș.Ȝ ǖԑȀǼǰ ǢξǵǑ 
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(ǥ) ȅǵǼȄǶǳ ǢȄȋǩǼ ʙʅȄǢʨȀ ǖԑȀǼǰ 

ǠȓȄǢɝǾȋǶ ǸȄ ǢȄȋǩǼ ǩȄȓǤȄȓ ȅǵǼȄǶǳǹȄȋǸ ǢȄǩ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ Ǡȋȓȅ̷ǔ, ǢȄʨǔ, ʈȄǘȅ̃ǔ, ȭǺȅǾǵ ǧȄǽȄȋǵȄ ǸȄ ǖϢ 

ȭǻȋǢȄȋǵȄ ǢȄǩ ǢǼȄǼ ȀǺȓ ȅǵȋǩǼ ȅǵǼȄǶ˭Ȅ, ǖȋϢǼ ȅǵǼȄǶ˭Ȅ ǞǸǔ ǻ̆ǶȄȅǱǼ ȅǵǼȄǶ˭Ȅ ǸǩȄȓ ǼȄǣȋǱ ȁȓǑ ȅǵǼȄǶ˭ȄǼ ȅǵȓǺ 

ǵȄ ǺȄǵȋǽ ԋǥɝǬǵȄ ǥǬȋǱ ǶȄȋǼǑ ǱȄǘ ǢȄȋǩǼ ǗȋǤ, ǢȄȋǩǼ ȀǺȓ ǞǸǔ ǢȄȋǩǼ ǶȋǼ ȅǵǼȄǶǳ ȅǵȓǺ ȭǺȋǵ ǧǽȄ ӝǸǘ ǩξȅǼǑ 

ǢȄȋǩǼ ǩȄȓǤȄȓ ǢȆ ǢȆ ӱǓȅǢ ǲȄǢȋǱ ǶȄȋǼ 

ǢȄȋǩǼ ǩȄȓǤȄȓ ǖȋǵǢ ǴǼȋǵǼ ӱǓȅǢ ǲȄǢȋǱ ǶȄȋǼǑ ȭǻǺǵð 

ș. ȮǸԋʅȅǱǢ ӱǓȅǢ 

¶ ȭǣȄǽȄ ǱȄǼ 

¶ ǵ͊ ȭǢǸǽ 

¶ ȭǹǩȄ ȁȄȋǱ ֧ǘǧ ǴǼȄ 

¶ ȭǺȅǾȋǵ Ǘǲɝ ǢȄȋǵǢǾǵ ǵȄ ǲȄǢȄ 

Ț. ǗͼȋǵǼ ӱǓȅǢ 

¶ ͟ȄǢɝ ǚȋȑ ǻȄǠȓȄ 

¶ ϛȄȀ ȅǽȋǢǩ 

¶ ǤǼǺ ȭǺǬȄǽ 

¶ ǳȄȁʅ ȅǩȅǵȋȀǼ ǶȄȋǾ ǢȄǩ ǢǼȄ 

ț. ǗǥȄȋǱǼ ӱǓȅǢ 

¶ ǴȄǼȄȋǽȄ ȭǺǬȄǽ 

¶ Ƕȋȑ ǲȄǢȄ ӶǽȀ 

¶ ӣǰɝȄȓǺȄǵ ȭǺȅǾǵ ǶȄǬɝȀ 

¶ ǹȄǼȆ ȅǩȅǵȀ Ƕȋȑ ǻȄǠȓȄ 

Ȝ. ȭǴсȓȄ Ǡ ϛȄȋȀǼ ӱǓȅǢ 

¶ Ǡȋȓȅ̷ǔ-ǞǼ ȭǴсȓȄ 

¶ ʹȅǱǢǼ ϛȄȀ 

¶ ǸȄǱȄȀ ǧǽȄǧǽ ǢǺ ǲȄǢȄ 

ȝ. ȅǶǨȋǽ Ƕȋȑ ǻȄǠȓȄǼ ӱǓȅǢ 

¶ ȭǺȋǪȋǱ ȭǱǽ ǸȄ ǶȄȅǵ 

¶ ǞȋǽȄȋǺȋǽȄ ǱȄǼ 

¶ Ǩȅȑȋȓ ǲȄǢȄ ͓ʅȄǶ 
 

ǢȄǩ ςξǼ ǗȋǤ ǢȆ ǢǼȋǱ ȁȋǸ 

ș. ǢȄǩ ֓ȋǪ ȅǵȋǱ ȁȋǸǕ ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ǩǸ ȅǾǬ, ʑǘǔ ǸȄ ǘ̑ʏȄʮǼ-ǞǼ ǢǲȄ ǹȄȋǽȄǹȄȋǸ ֓ǪȋǱ ȁȋǸǑ 

Ț. ǢǺɝ͛ǽ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǕ ǢȄȋǩǼ ǩȄȓǤȄ ǶȅǼ͈ȄǼ, ςǢȋǵȄ ǞǸǔ ȅǵǼȄǶǳ ȅǢ ǵȄ ȭǳǣȋǱ ȁȋǸǑ 

ț. ǻ̆ǶȄȅǱ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǕ ȭǺȅǾǵ, ȭǢǸǽ, ȭȁȄȀ, ʴʅȄ̩, ֧ǘǧ, ʈȄǘ̃ȄǼ ǘǱʅȄȅǳ ʪǢ ǗȋǨ ȅǢ ǵȄ ȭǳǣȋǱ ȁȋǸǑ ǵ͊ 

ǻ̆ǶȄȅǱ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄǑ 

Ȝ. ȅǶȅǶǘ ǶǼȋǱ ȁȋǸǕ ǢȄȋǩǼ ǗȋǤ ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ ǶǼȋǱ ȁȋǸǑ ȭǻǺǵð 

¶ ȭȁǽȋǺǬ 

¶ ǤǤǽȀ 
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¶ ȭˁȄǹȀ 

¶ ǞȋʙȄǵ 

¶ ȭȀǷʨ ֧ǩ 

ȝ. ǩξȅǼ ȅǩȅǵȀ ȭǢȄǲȄȓ ǗȋǨ ǩȄǵȋǱ ȁȋǸǕ 

¶ ǷȄȓȄǼ ǞʺʨǔͼǘǾȄǼ 

¶ ǷȄ͗ɝ ǞǘǮ Ǹ  ̋

¶ ȭǺǘǵ ֧ǘǧ 

¶ ǘǺȄȋǩɝȅ̑ Ǟȅ̋Ǭ 
 

ǢȄȋǩǼ ȀǺȓ ǢȆ ǢȆ ȅǵȓǺ ǺȄǵȋǱ ȁȋǸ 

ș. ǺȋǵȄȋǻȄǤ ȅǳȋȓ ǢȄǩ ǢǼȋǱ ȁȋǸǕ ǢȄȋǩǼ ȀǺȓ ǺǩȄ, ԋ͊ȇȅǺ ǸȄ ǖȀȄǸǴȄǵǱȄ ǢǼȄ ǻȄȋǸ ǵȄǑ 

Ț. ǖԑǺȅǱ ǨȄȑȄ ȭǺȅǾǵ ǧȄǽȄȋǵȄ ǻȄȋǸ ǵȄǕ ǘ̑ʏȄʮǼ ǸȄ ǳȄȅȓΖʙȄ̔ ϤȅʱǼ ǖԑǺȅǱ ǨȄȑȄ ȭǢȄȋǵȄ ȭǺȅǾǵ ǧȄǽȄȋǵȄ ǻȄȋǸ ǵȄǑ 

ț. ȀʪǢ Ӷǽ ȀʪǢ ǢȄȋǩ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǕ ȭǻ Ӷǽ ȭǻ ǢȄȋǩǼ ǩϢ, ȭȀʨ ȭȀǘ ǢȄȋǩǘ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

Ȝ. ȭȀǷʨ ǤȄǮɝ ӝȋǽ ǢȄǩ ǢǼȄ ǻȄȋǸ ǵȄǕ ʈȄǘȅ̃ǔ ȭǺȅǾǵ ǸȄ ǖϢ ȭǺȅǾǵ-ǞǼ ǤȄǮɝ ӝȋǽ ǢȄǩ ǢǼȄ ȅǸǶ˓ ǵǢǑ 

ȝ. ȮǸԋʅȅǱǢ ȅǵǼȄǶ˭Ȅ ǺȄǵȋǱ ȁȋǸǕ 

¶ ȭǹǩȄ ȁȄȋǱ ֧ǘǧ ǴǼȄ ǻȄȋǸ ǵȄ 

¶ ǵ͊ ȭǢǸǽ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄ 

¶ ǢȄǩ ȭǾȋǿ ǶȄǠȓȄǼ Ǹ̎ ǢǼȋǱ ȁȋǸ 

Ȟ. ǗͼȋǵǼ ȅǸǿȋȓ ȀǱǢɝ ǲȄǢȋǱ ȁȋǸǕ 

¶ ϛȄȀ ȅǽǢ ǗȋǨ ȅǢ ǵȄ ȭǳǣȋǱ ȁȋǸ 

¶ ǳȄȁʅ Ǹϊ ԌȋǼ ǼȄǣȋǱ ȁȋǸ 

¶ ȁǬ ȭǺǬȄǽ ȀȄǸǴȄȋǵ ǼȄǣȋǱ ȁȋǸ 

 

(Ǧ) ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ, ǱȄǼ ǘȋǽǢȋʏȄǮ ȀȄǘǩ ǞǸǔ ȅǾȅ̷ǔ ϛȄȀ ȅǵǸɝȄǧǵ 

ȅǺǤ Ǡȋȓȅ̷ǔ ǸȄ ȅǩǞǺǞǮȅ̡ǚ (GMAW) ǢȄǩ ǹȄȋǽȄǹȄȋǸ ǢǼȄǼ ǩϢ ȀʪǢ ȭǸȀ ȭǺǬȄǽ, ȭ̘Ǭ, ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ ȀȄǘǩ 

ǞǸǔ ȅǾȅ̷ǔ ϛȄȀ ȅǵǸɝȄǧǵ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ ǩȋǸǼ ǴǼǵ, ȭǺǬȄȋǽǼ ԚξΖ, ǩȋȓȋ̀Ǽ ǴǼǵ ǞǸǔ ǢȄȋǩǼ ǺȄǵ ǖԑǻȄȓȆ ǞȀǸ 

ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ ǵȄ ȁȋǽ Ǡȋȓ̷ ǹȄȋǽȄ ȁȓ ǵȄ, Δʨ ȭǳǣȄ ȭǳȓ, ǢȄȋǩǼ ǺȄǵ ǢȋǺ ǻȄȓ ǞǸǔ 

ȭǺȋǬȅǼȓȄǽ ǵ͊ ȁȋǱ ǶȄȋǼǑ  
 

ȭǸȀ ȭǺǬȄǽ / ȭ̘ǬȀ 

ȭǸȀ ȭǺǬȄǽ ǸȄ ȭ̘ǬȀ ȁȋǽȄ ȭȀǘ ֚ǽ ǴȄԅ, ȭǻͼȋǽȄȋǢ Ǡȋȓȅ̷ǔ-ǞǼ ǺȄϡȋǺ ȭǩȄȑȄ ȭǳǠȓȄ ȁȓǑ ǩȋǸǼ ǴǼǵ, ʙȋȓȄǩǵȆȓ Ǿȅʱ, 

ϤǸȁȄǼ ȭʹʔ ǞǸǔ ȭǺǬȄȋǽǼ ͼǰȄͼǰ ǖԑǻȄȓȆ ȀʪǢ ȭǸȀ ȭǺǬȄǽ / ȭ̘Ǭ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ ȀǸ ǴǼȋǵǼ ǩȋǸǼ ǩϢ ǞǢǘ 

ȭǺǬȄǽ ϤǸȁȄǼ ǢǼȄ ǻȄȓ ǵȄǑ ǱȄǘ ǢȄǩ ςξǼ ǗȋǤ ȭǢȄǵ ǴǼȋǵǼ ȭǺǬȄǽ ϤǸȁȄǼ ȁȋǸ, ǱȄ ǹȄȋǽȄǹȄȋǸ ȭǩȋǵ ȅǵȋǱ ȁȋǸǑ 
 

ǞǺ ǞȀ ȭ̘ǬǕ ǞǺ ǞȀ ȭ̘Ǭ ǞǼ ԛǰɝοǶ ȁȋǽȄ ǺȄǘ̷ ȅ͗ǽ ȭ̘ǬǑ Ǟʨ ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ӝǸǘ ȭǸȅǾ ϤǸϘǱ ȁȓǑ 

ǺȄǘ̷ ȅ͗ǽ ԅǽǵȄ֚ǽǢǹȄȋǸ Ȁȁȋǩ ǢȄǬȄ, ȅǷǬ-ǗǶ ǢǼȄ ǞǸǔ Ǡȋȓ̷ ǢǼȄ ǻȄȓǑ 

ǞǺ ǞȀ ȭ̘Ǭ-ǞǼ ȮǸȅǾ͊ʅð 

¶ Ȁȁȋǩ Ǡȋȓ̷ ǢǼȄ ǻȄȓ 

¶ ǳȄǺ ԅǽǵȄ֚ǽǢ ǢǺ 

¶ ȀȄǴȄǼǰ ǷʅȄȅʛȋǢǾǵ ǢȄȋǩǼ ǩϢ ǚǶȋǻȄǤȆ 
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¶ ȭʏȅǵǔ Ǡ ǠȓȄǢɝǾǶ ʙʅȄǢʨȋȀǼ ǩϢ ȭǸȅǾ ϤǸȁȄǼ ȁȓ 

ȭǤǬ, ȅʈǽ, ȭʚǺ, ͗ʅȄ̃, ȀȄǴȄǼǰ ͖ȄǢǧȄǼ ǘǱʅȄȅǳ ǢȄȋǩ ǞǺ ǞȀ ȭ̘Ǭ ȭǸȅǾ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ǢȄǸɝǵ ȅ͗ǽǕ ǢȄǸɝǵ ȅ͗ǽ ȁȋǽȄ ǞǺǵ ȅ͗ǽ, ǻȄȋǱ ǢȄǸɝȋǵǼ ǶȅǼǺȄǰ ǺȄǘ̷ ȅ͗ȋǽǼ ԅǽǵȄȓ ȅǢӫ ȭ́ȋʔ ȭǸȅǾ ǲȄǢȋǱ ǶȄȋǼǑ 

Ǟʨ Ǿʱ ǞǸǔ ȅǢӫ ǢȄȋǩǼ ǩϢ ȭǸȅǾ ǚǶȋǻȄǤȆǑ ǱȋǸ ǢȄǸɝȋǵǼ ǶȅǼǺȄǰ ȭǸȅǾ ȁȋǽ Ǡȋȓȅ̷ǔ-ǞǼ ȀǺȓ ǸȄȑȅǱ ȀǱǢɝǱȄ ǳǼǢȄǼ 

ȁȋǱ ǶȄȋǼǑ 

ǢȄǸɝǵ ȅ͗ǽ-ǞǼ ȮǸȅǾ͊ʅð 

¶ Ǿȅʱ ȭǸȅǾ ȁȋǱ ǶȄȋǼ 

¶ ȅǢӫ ǩȋǸ ǹȄȋǽȄ Ǻǩ֓Ǳ ȁȓ 

¶ ȀʪǢ ǠȓʅȄǼ Ǡ ȅǾȅ̷ǔ ϛȄȀ ȅǵǸɝȄǧǵ ǢǼȄ ǳǼǢȄǼ 

¶ Ǡȋȓȅ̷ǔ-ǞǼ ȀǺȓ ǷȄǬǽ ǸȄ ȁȄǮɝȋǵȋȀǼ ӱǓȅǢ ǲȄǢȋǱ ǶȄȋǼ 

ȭǻȀǸ ǩȋǸ ȭǸȅǾ Ǿȅɦ ǳǼǢȄǼ, ȭȀǣȄȋǵ ǢȄǸɝǵ ȅ͗ǽ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ȭ͗ǘǵȋǽȀ ȅ͗ǽǕ ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǞǺǵ ǞǢʨ ȭǺǬȄǽ, ǻȄ Ȁȁȋǩ ǺȅǼǧȄ ǴȋǼ ǵȄǑ Ǟʨ ȭǳǣȋǱ ֧̋Ǽ, ǶȅǼ͈ȄǼ ǞǸǔ ǢȋǼȄǾǵ 

ʙȅǱȋǼȄǴȆǑ ȭǻȀǸ ǢȄȋǩ ǶȅǼ͈ȄǼ-ǶȅǼˏ Ǳ̏Ȅ, ȭȀȐ̋ǻɝ ǞǸǔ ǺȅǼǧȄ ʙȅǱȋǼȄǴ ǳǼǢȄǼ ȁȓ, ȭȀǣȄȋǵ ȭ͗ǘǵȋǽȀ ȅ͗ǽ ϤǸȁȄǼ ǢǼȄ 

ȁȓǑ 

ȭ͗ǘǵȋǽȀ ȅ͗ǽ-ǞǼ ȮǸȅǾ͊ʅð 

¶ ǺȅǼǧȄ ʙȅǱȋǼȄǴ ǢȋǼ 

¶ ȭǳǣȋǱ ֧̋Ǽ ȁȓ 

¶ ǶȅǼ͈ȄǼ ȅǷȅǵǾ ǶȄǠȓȄ ǻȄȓ 

¶ ǣȄǸȄǼ ȅǾ̼, ȅǢȋǧǵ ȀȄǺʈȆ, ȭǺȅǮȋǢǽ Ǡ ȭǮȋǢȄȋǼʨǹ ǢȄȋǩ ϤǸȁȄǼ ȁȓ 

ǱȋǸ ȭ͗ǘǵȋǽȀ ȅ͗ǽ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ȀʪǢ ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ ǞǸǔ ȅǾȅ̷ǔ ϛȄȀ ȅǵǸɝȄǧǵ ǢǼȄ ӝǸǘ ǩξȅǼǑ 

 

ǖʅȄ֟ȅǺȅǵȓȄǺǕ ǖʅȄ֟ȅǺȅǵȓȄǺ ǞǢʨ ȁȄǽǢȄ ǴǼȋǵǼ ȭǺǬȄǽǑ Ǟʨ ǺȅǼǧȄ ǢǺ ǴȋǼ ǞǸǔ ǖȋǵǢ ǢȄȋǩ ϤǸȁȄǼ ǢǼȄ ȁȓ, ȭǻǣȄȋǵ 

Ǡǩǵ ǢǺ ǼȄǣȄ ǳǼǢȄǼ ȁȓǑ ǖʅȄ֟ȅǺȅǵȓȄǺ Ǡȋȓȅ̷ǔ ǢǼȋǱ ȅǸȋǾǿ ǻ˯ ʙȋȓȄǩǵ, ǢȄǼǰ Ǟʨ ΚǱ ǱȄǶ ȭǵȓ ǞǸǔ ǞǼ Ԝȋ͌ 

ǖʺȄǘǮ ͚Ǽ ȮǱȅǼ ȁȓǑ 

ǖʅȄ֟ȅǺȅǵȓȄǺ-ǞǼ ȮǸȅǾ͊ʅð 

¶ Ǡǩȋǵ ȁȄǽǢȄ 

¶ Ȁȁȋǩ ǺȅǼǧȄ ǴȋǼ ǵȄ 

¶ ǶȅǼǸȁǵ, ǩȄǵȄǽȄ, ǳǼǩȄ, ȭʚǺ ǞǸǔ ȅǸȅǹ̏ ȁȄǽǢȄ ǢȄǭȄȋǺȄȋǱ ϤǸȁȄǼ ȁȓ 

¶ Ǡȋȓȅ̷ǔ-ǞǼ ǗȋǤ ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȓ 

ǖʅȄ֟ȅǺȅǵȓȄǺ Ǡȋȓȅ̷ǔ-ǞǼ ǩϢ ȀȄǴȄǼǰǱ ǚǶ֜  ɦǗǤɝǵ ϛȄȀ ǞǸǔ ȀʪǢ ǠȓʅȄǼ ϤǸȁȄǼ ǢǼȋǱ ȁȓǑ 

 

ȭǸȀ ȭǺǬȄǽ / ȭ̘Ǭ ȅǵǸɝȄǧǵ ȭǢǵ ͼξΖԛǰɝ 

ȀǸ ȭ̘Ǭ ǞǢ ǼǢǺ ǵȓǑ ȭ̘ȋǬǼ ǴǼǵ, ԚξΖ, ǗǢȄǼ, ͼǰǺȄǵ ǞǸǔ Ԝȋ͌Ǽ ǖǸ͛Ȅ ǩȋǸǼ ȀȄȋǲ ȅǺǽ ǲȄǢȋǱ ȁȋǸǑ 

ȀʪǢ ȭǸȀ ȭǺǬȄǽ / ȭ̘Ǭ ȅǵǸɝȄǧǵ ǵȄ ǢǼȋǽð 

¶ ǩȋǸǼ ǺȄǵ ʪǢ ȁȋǸ ǵȄ 

¶ Ǡȋȓȋ̷Ǽ Ǿȅʱ ǢǺ ȁȋǱ ǶȄȋǼ 

¶ ǩȋȓȋ̀ Δʨ ȁȋǱ ǶȄȋǼ 
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¶ ǢȄʨǔ, ȅǷǬ-ǗǶ ǞǸǔ Ǡȋȓȅ̷ǔ-Ǟ ȀǺϬȄ ȁȋǱ ǶȄȋǼ 

¶ ǢȄȋǩǼ ͛ȄȅȓΖ ǢȋǺ ȭǻȋǱ ǶȄȋǼ 

ǱȄǘ ǩȋǸǼ ȅǼȋǢȄȓȄǼȋǺ̀, ʑǘǔ ǞǸǔ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ȭǸȀ ȭǺǬȄǽ / ȭ̘Ǭ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

 

ȭǸȀ ȭǺǬȄǽ / ȭ̘Ǭ ȅǵǸɝȄǧȋǵǼ ȀǺȓ ȭǻ ȅǸǿȓͼȋǽȄ ȭǳǣȋǱ ȁȋǸ 

ș. ȭǺǬȄȋǽǼ ǴǼǵ 

ʙǲȋǺ ȭǳǣȋǱ ȁȋǸ ǩȋǸǼ ǩϢ ȭǢȄǵ ǴǼȋǵǼ ȭǺǬȄǽ ǳǼǢȄǼǑ ȭǻǺǵð 

¶ ǺȄǘ̷ ȅ͗ǽ 

¶ ȭ͗ǘǵȋǽȀ ȅ͗ǽ 

¶ ǖʅȄ֟ȅǺȅǵȓȄǺ 

ʙȅǱʨ ȭǺǬȄȋǽǼ ǩϢ ǗǽȄǳȄ ǠȓʅȄǼ ǞǸǔ ϛȄȀ ǳǼǢȄǼ ȁȋǱ ǶȄȋǼǑ ǱȄǘ ȭǺǬȄȋǽǼ ǴǼǵ ǵȄ ȭǩȋǵ ǢȄǩ ςξ ǢǼȄ ʪǢ ǵȓǑ 

 

Ț. ȭ̘ȋǬǼ ԚξΖǕ ȭ̘Ǭ ǶȄǱǽȄ ǵȄ ȭǺȄǬȄ, ǱȄ ǩȄǵȄ ӝǸ ǩξȅǼǑ 

¶ ǶȄǱǽȄ ȭ̘ȋǬǼ ǩϢ ȭǨȄǬ ȀȄǘȋǩǼ ǠȓʅȄǼ ǳǼǢȄǼ ȁȓ 

¶ ȭǺȄǬȄ ȭ̘ȋǬǼ ǩϢ Ǹȑ ȀȄǘȋǩǼ ǠȓʅȄǼ ǳǼǢȄǼ ȁȋǱ ǶȄȋǼ 

¶ ϛȄȀ ǞǸǔ ȭǺȅǾǵ ȭȀʨǔǠ ԚξΖ ǖԑǻȄȓȆ ǸǳǽȄȓ 

ȭ̘ȋǬǼ ԚξΖ ʪǢǹȄȋǸ ǵȄ ֓Ǫȋǽ Ǡȋȓȋ̷ ǸȄǵɝ ȭΘȄ, ϨȄǢ ǖǸ ȅǷǚǾǵ ǸȄ ǢǺ ȭǶȅǵȋʏǾǵ ȁȋǱ ǶȄȋǼǑ 

 

ț. ȭ̘ȋǬǼ ǗǢȄǼ Ǡ ǺȄǶǕ ǩȋǸǼ ʑǘǔ ǸȄ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ȭ̘ȋǬǼ Ȯǳǥɝʅ, ʙ͛ ǞǸǔ ǗǢȄǼ ʪǢ ǗȋǨ ȅǢ ǵȄ ȭǳǣȋǱ 

ȁȋǸǑ ֖ǽ ǺȄȋǶǼ ȭ̘Ǭ ȅǵȋǽ ԚȋǼȄ ǩǸ ǵ͊ ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ 

 

ȝ.Ȝ Ԝȋ͌Ǽ ǖǸ͛ȄǕ ȭ̘ȋǬǼ ǚǶǼ ǩǔ, ȭǱǽ, ȅʈǩ, Ǽǔ, ǺȓǽȄ ǸȄ ǗʖɝǱȄ ǲȄǢȋǽ Ǡȋȓȋ̷Ǽ ǺȄǵ ǣȄǼȄǶ ȁȓǑ 

ǱȄǘ Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ ȭ̘Ǭ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

 

ȝ.ȝ ǩȋǸǼ ǴǼǵǕ ȀǸ ǩȋǸǼ ǩϢ ǞǢǘ ǴǼȋǵǼ ȭ̘Ǭ ϤǸȁȄǼ ǢǼȄ ȁȓ ǵȄǑ 

ȭǻǺǵð 

¶ ȁȄǽǢȄ ǢȄȋǩǼ ǩϢ ǶȄǱǽȄ ȭ̘Ǭ 

¶ ͖ȄǢǧȄǼȄǽ ǢȄȋǩǼ ǩϢ ȭǺȄǬȄ ȭ̘Ǭ 

¶ ȅǷȅǵȅǾǔ ǢȄȋǩǼ ǩϢ ǶȅǼ͈ȄǼ Ǡ ǹȄȋǽȄ ǺȄȋǵǼ ȭ̘Ǭ 

 

ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ ǢȆ 

ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ ȁȋǽȄ ȅǺǤ Ǡȋȓȅ̷ǔȋȓ ϤǸϘǱ ǴȄǱǸ ǱȄǼ, ǻȄ Ǥȋǽ ȅǤȋȓ ȭǩȄȑȄ ȮǱȅǼ ǢȋǼǑ Ǟǘ ǠȓʅȄǼǘ filler 

metal ȅȁȋȀȋǸ ǢȄǩ ǢȋǼǑ ǠȓʅȄǼ ȀʪǢ ǵȄ ȁȋǽ Ǡȋȓȋ̷Ǽ ǺȄǵ ǣȄǼȄǶ ȁȓǑ 

 

ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ ȀȄǘǩ ȅǵǸɝȄǧǵ ȭǢǵ ͼξΖԛǰɝ 

ǠȓʅȄǼ ǘȋǽǢȋʏȄȋǮǼ ȀȄǘǩ ǩȋǸǼ ȀȄȋǲ ȅǺǽ ǵȄ ȁȋǽð 

¶ ǗǢɝ ʪǢǺȋǱȄ ȁȋǸ ǵȄ 

¶ ȭǸȅǾ ͟ʅȄǬȄǼ ȁȋǱ ǶȄȋǼ 

¶ Ǡȋȓ̷ ȅǸǮ ǹȄȋǽȄ ȁȋǸ ǵȄ 

¶ ȭǶȅǵȋʏǾǵ ǢǺ ǸȄ ȭǸȅǾ ȁȋǱ ǶȄȋǼ 

¶ ǶȄǱǽȄ ȭ̘ȋǬ ȅǨʖ ȁȋȓ ȭǻȋǱ ǶȄȋǼ 
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ǱȄǘ ȭ̘ȋǬǼ ԚξΖ ǞǸǔ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȀʪǢ ȀȄǘȋǩǼ ǠȓʅȄǼ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

 

ǠȓʅȄǼ ȀȄǘǩ 

ȅǺǤ Ǡȋȓȅ̷ǔ-Ǟ ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ ӝǸ ͼξΖԛǰɝǑ Ǟǘ ǠȓʅȄǼ Ǥȋǽ ȅǤȋȓ ȭǩȄȑȄ ȮǱȅǼ ǢȋǼǑ ǱȄǘ ǩȋǸǼ ǴǼǵ, ȭǸȀ ȭǺǬȄȋǽǼ 

ԚξΖ ǞǸǔ ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȀʪǢ ǠȓʅȄǼ ȀȄǘǩ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ 

 

ǠȓʅȄǼ ǮȄȓȄȅǺǬȄǼ ƙ Ș.ȟ ȅǺ.ȅǺ. ȭǲȋǢ Ț.Ȝ ȅǺ.ȅǺ. 

ǠȓʅȄǼ ǮȄȓȄȅǺǬȄǼ ǸǽȋǱ ǠȓʅȄǼ-ǞǼ ȭǺȄǬȄ ǸȄ ǶȄǱǽȄ ȁǠȓȄȋǢ ȭǸȄǪȄȓǑ ȅǺǤ Ǡȋȓȅ̷ǔ-Ǟ ȀȄǴȄǼǰǱ Ș.ȟ ȅǺ.ȅǺ. ȭǲȋǢ Ț.Ȝ 

ȅǺ.ȅǺ. Ƕǻɝ̇ ȅǸȅǹ̏ ȀȄǘȋǩǼ ǠȓʅȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ǠȓʅȄǼ ǮȄȓȄȅǺǬȄǼ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ȭǳǣȋǱ ȁȓð 

¶ ǶȄǱǽȄ ȭ̘Ǭ ǞǼ ǩϢ ȀȄǴȄǼǰǱ ȭǨȄǬ ǮȄȓȄȅǺǬȄȋǼǼ ǠȓʅȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓ 

¶ ǺȄǪȄȅǼ ԚξȋΖǼ ȭ̘Ǭ ǞǼ ǩϢ ǺȄǪȄȅǼ ǮȄȓȄȅǺǬȄȋǼǼ ǠȓʅȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓ 

¶ ȭǺȄǬȄ ȭ̘Ǭ ǞǼ ǩϢ Ǹȑ ǮȄȓȄȅǺǬȄȋǼǼ ǠȓʅȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓ 

ȭǨȄǬ ǮȄȓȄȅǺǬȄȋǼǼ ǠȓʅȄǼ ϤǸȁȄǼ ǢǼȋǽ ȅȁǬ Ȁȁȋǩ ȅǵȓ̆ǰ ǢǼȄ ǻȄȓǑ ǱȄǘ ǶȄǱǽȄ ȭǺǬȄȋǽ ǢȄǩ ǢǼȄǼ ȀǺȓ Ǟʨ ȭǸȅǾ 

ǚǶȋǻȄǤȆǑ 

ǖϢȅǳȋǢ Ǹȑ ǮȄȓȄȅǺǬȄȋǼǼ ǠȓʅȄǼ ȅǳȋȓ ȭǸȅǾ ǶȅǼǺȄǰ ȅǷǽȄǼ ȭǺǬȄǽ ǩǺȄ ȭǳǠȓȄ ǻȄȓǑ ǱȄǘ ȭǺȄǬȄ ȭ̘Ǭ ǸȄ ǹȄǼȆ ǢȄȋǩǼ 

ǩϢ Ǟʨ ȭǸȅǾ ǚǶȋǻȄǤȆǑ 
 

ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ ȀȄǘǩ ȅǵǸɝȄǧȋǵǼ ȀǺȓ ǻȄ ȅǸȋǸǧǵȄ ǢǼȋǱ ȁȋǸ 

ș. ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ 

¶ ǶȄǱǽȄ ȭ̘Ǭ = ȭǨȄǬ ȀȄǘȋǩǼ ǠȓʅȄǼ 

¶ ǺȄǪȄȅǼ ԚξȋΖǼ ȭ̘Ǭ = ǺȄǪȄȅǼ ȀȄǘȋǩǼ ǠȓʅȄǼ 

¶ ȭǺȄǬȄ ȭ̘Ǭ = Ǹȑ ȀȄǘȋǩǼ ǠȓʅȄǼ 

ȭǨȄǬ ȀȄǘȋǩǼ ǠȓʅȄǼ ǶȄǱǽȄ ȭ̘ȋǬ ǹȄȋǽȄ ǢȄǩ ǢȋǼ, ǢȄǼǰ ǞȋǱ ȅȁǬ ǢǺ ȅǵȓ̆ȋǰ ǼȄǣȄ ǻȄȓǑ ǗǼ ȭǺȄǬȄ ȭ̘ȋǬǼ ǩϢ Ǹȑ 

ȀȄǘȋǩǼ ǠȓʅȄǼ ȭǸȅǾ ǚǶȋǻȄǤȆ, ǢȄǼǰ ǞȋǱ ȭǸȅǾ ȭǺǬȄǽ ǩǺȄ ȭǳǠȓȄ ǻȄȓǑ 

 

Ț. ȭǸȀ ȭǺǬȄȋǽǼ ǴǼǵ ǖԑǻȄȓȆǕ ǺȄǘ̷ ȅ͗ǽ, ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǞǸǔ ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ ǩϢ ǗǽȄǳȄ ǴǼȋǵǼ ǠȓʅȄǼ ǽȄȋǤǑ 

ǖǲɝȄִ, ςԎ ȀȄǘǩ ǵȓ, ǠȓʅȄǼ-ǞǼ ǬȄǘǶ-Ǡ ȀʪǢ ȁȋǱ ȁȋǸǑ 

 

ț. ǩȋǸǼ ǺȄǵ ǖԑǻȄȓȆǕ ǻȅǳ ǹȄȋǽȄ ȅǷȅǵȅǾǔ ʙȋȓȄǩǵ ȁȓ, ǱȄȁȋǽ ǚǶ֜ʱ ȀȄǘȋǩǼ ǞǸǔ ǹȄȋǽȄ ǺȄȋǵǼ ǠȓʅȄǼ ϤǸȁȄǼ ǢǼȋǱ 

ȁȋǸǑ ֖ǽ ǠȓʅȄǼ ϤǸȁȄǼ ǢǼȋǽ ȅǸǮ ǖǺ֩ǰ ȁȓ ǞǸǔ ǢȄǩ ȭǳǣȋǱ ǣȄǼȄǶ ǽȄȋǤǑ 

 

Ȝ. Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑǻȄȓȆǕ ̛ʅȄǬ ǶȅǩǾǵ, ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾǵ, ǹȄʨɝǢʅȄǽ ǶȅǩǾǵ ǸȄ ǠǹȄǼȋȁǮ ǶȅǩǾǵ ǖԑǻȄȓȆ ǠȓʅȄǼ 

ȀȄǘǩ ȅǵǸɝȄǧǵ ʙǹȄȅǸǱ ȁȋǱ ǶȄȋǼǑ ȅǢӫ ǖǸ͛Ȅȓ ȭǨȄǬ ȀȄǘȋǩǼ ǠȓʅȄǼ ȭǸȅǾ ȅǵȓ̆ǰȋǻȄϛ ȁȓǑ 

 

ȅǾȅ̷ǔ ϛȄȀ ǢȆ 

ȅǾȅ̷ǔ ϛȄȀ ȁȋǽȄ ȭȀǘ ϛȄȀ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǤȅǽǱ Ǡȋȓ̷ ԚǽȋǢ ǸȄǘȋǼǼ ǸȄǱȄȀ ȭǲȋǢ ǼʹȄ ǢȋǼǑ ǸȄǱȄȋȀǼ 

ǖȅ̋ȋǩǵ, ǵȄǘȋʏȄȋǩǵ ǸȄ ǗʖɝǱȄ ǻȅǳ ǤȅǽǱ ǴȄԅǼ ȀȄȋǲ ȅǺȋǾ ǻȄȓ, ǱȄȁȋǽ Ǡȋȓȋ̷ Δʨ ȁȓǑ ǱȄǘ ȅǾȅ̷ǔ ϛȄȀ ϤǸȁȄǼ ǢǼȄ 

ȁȓ Ǡȋȓ̷ȋǢ ֧ǼʹȄ ȭǳǠȓȄǼ ǩϢǑ 
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ȅǾȅ̷ǔ ϛȄȀ ȅǵǸɝȄǧǵ ȭǢǵ ͼξΖԛǰɝ 

ȀʪǢ ȅǾȅ̷ǔ ϛȄȀ ǵȄ ȁȋǽð 

¶ ȭǶȄȋǼȄȅȀʨ ȁȋǱ ǶȄȋǼ 

¶ ǗǢɝ ǖȅ͛Ǽ ȁȋǱ ǶȄȋǼ 

¶ ͟ʅȄǬȄǼ ǸȄȑȋǱ ǶȄȋǼ 

¶ ȅǸȋǮǼ ǺȄǵ ǣȄǼȄǶ ȁȋǱ ǶȄȋǼ 

¶ ȭǶȅǵȋʏǾǵ ʪǢǺȋǱȄ ȁȋǸ ǵȄ 

ȀʪǢ ϛȄȀ ϤǸȁȄǼ ǢǼȋǽð 

¶ ǗǢɝ ȅ͛Ǽ ǲȄȋǢ 

¶ ȅǸǮ ֧̋Ǽ ȁȓ 

¶ Ǡȋȓ̷ ǶȅǼ͈ȄǼ ȁȓ 

¶ Δʨ ǢǺ ȁȓ 

 

ȀȄǴȄǼǰ ȅǾȅ̷ǔ ϛȄȋȀǼ ǴǼǵ 

ȅǾȅ̷ǔ ϛȄȀ ȀȄǴȄǼǰǱ ԋǘ ǴǼȋǵǼ ȁȓð 

 

ǘǵȄǬɝ ϛȄȀ ƙ ǗǤɝǵ, ȅȁȅǽȓȄǺ 

ǘǵȄǬɝ ϛȄȀ ǞǺǵ ϛȄȀ, ǻȄ Ȁȁȋǩ ǖϢ ǶǳȄȋǲɝǼ ȀȄȋǲ ǼȄȀȄȓȅǵǢ ȅǸȅʆȓȄ ǢȋǼ ǵȄǑ Ǟǘ ǴǼȋǵǼ ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ 

ǤȅǽǱ ǴȄԅȋǢ ȅǵǼȄǶǳǹȄȋǸ ȭǯȋǢ ǼȄȋǣǑ 

ǗǤɝǵǕ ǗǤɝǵ ӝǸǘ ʙǧȅǽǱ ǞǢʨ ȅǾȅ̷ǔ ϛȄȀǑ Ǟʨ ǗǢɝ Ȁȁȋǩ ǧȄ ֟ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ ǞǸǔ ǗǢɝȋǢ ȅ͛Ǽ ǼȄȋǣǑ 

ǗǤɝǵ ϤǸȁȄǼ ǢǼȋǽð 

¶ Ǡȋȓ̷ ȅǸǮ ǶȅǼ͈ȄǼ ȁȓ 

¶ ͟ʅȄǬȄǼ ǢǺ ȁȓ 

¶ ǗǢɝ ȅǵȓ̆ǰ ǢǼȄ Ȁȁǩ ȁȓ 

Ǟʨ ȅǸȋǾǿ ǢȋǼ ǖʅȄ֟ȅǺȅǵȓȄǺ ǞǸǔ ȭ͗ǘǵȋǽȀ ȅ͗ǽ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ȭǸȅǾ ǚǶȋǻȄǤȆǑ 

ȅȁȅǽȓȄǺǕ ȅȁȅǽȓȄǺ-Ǡ ǞǢʨ ǘǵȄǬɝ ϛȄȀǑ Ǟʨ ȭǸȅǾ ǱȄǶ ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ ȭǻȀǸ ǢȄȋǩ ȭǸȅǾ ȭǶȅǵȋʏǾǵ ǳǼǢȄǼ 

ȁȓ, ȭȀǣȄȋǵ ȅȁȅǽȓȄǺ ϤǸȁȄǼ ǢǼȄ ȭǻȋǱ ǶȄȋǼǑ ǱȋǸ Ǟʨ ԅǽǵȄ֚ǽǢǹȄȋǸ ȭǸȅǾ ǣǼȋǧǼ ȁȋǱ ǶȄȋǼǑ 

 

ȅǼǖʅȄȅʮǹ ϛȄȀ ƙ ǖȅʺȋǩǵ ǸȄ ǢȄǸɝǵ ǮȄǘ ǖʺȄǘǮ 

ȅǼǖʅȄȅʮǹ ϛȄȀ ǞǺǵ ϛȄȀ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ȅǢӫǬȄ ǼȄȀȄȓȅǵǢ ȅǸȅʆȓȄȓ ǖǔǾ ȅǵȋǱ ǶȄȋǼǑ Ǟǘ ϛȄȀͼȋǽȄ ȀȄǴȄǼǰǱ 

ǞǢȄ ǸȄ ǖϢ ϛȄȋȀǼ ȀȄȋǲ ȅǺȅǾȋȓ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 
 

ǖȅʺȋǩǵǕ ǖ ̼ǶȅǼǺȄǰ ǖȅʺȋǩǵ ǢǣǵǠ ǢǣǵǠ ϛȄȀ ȅǺʠȋǰ ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟʨ ǗǢɝȋǢ ȅ͛Ǽ ǢǼȋǱ ǞǸǔ Ǡȋȓȋ̷Ǽ 

Ǥǭǵ ǚ̏Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢǼȋǱ ǶȄȋǼǑ ǱȋǸ ȭǸȅǾ ǖȅʺȋǩǵ ϤǸȁȄǼ ǢǼȄ ʪǢ ǵȓ, ǢȄǼǰ ǞȋǱ Ǡȋȓȋ̷Ǽ ǺȄǵ ǣȄǼȄǶ ȁȋǱ 

ǶȄȋǼǑ 
 

ǢȄǸɝǵ ǮȄǘ ǖʺȄǘǮǕ ǢȄǸɝǵ ǮȄǘ ǖʺȄǘǮ ǞǢʨ Ǹϗǽ ϤǸϘǱ ȅǾȅ̷ǔ ϛȄȀǑ Ǟʨ ȅǸȋǾǿ ǢȋǼ ǺȄǘ̷ ȅ͗ǽ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ 

ȭǸȅǾ ϤǸϘǱ ȁȓǑ 

ǞǼ ֧ȅǸǴȄ ȁȋǽȄð 

¶ ǣǼǧ ԅǽǵȄ֚ǽǢ ǢǺ 
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¶ ȭǶȅǵȋʏǾǵ ǹȄȋǽȄ ǶȄǠȓȄ ǻȄȓ 

¶ ȀȄǴȄǼǰ ǢȄȋǩǼ ǩϢ ǚǶȋǻȄǤȆ 

ǱȋǸ ǖȋǵǢ ȀǺȓ ǞȋǱ ͟ʅȄǬȄǼ ǞǢӶ ȭǸȅǾ ȁȋǱ ǶȄȋǼǑ 

 

ȅǺǤ Ǡȋȓȅ̷ǔȋȓ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ϛȄȀͼȋǽȄ ϤǸȁȄǼ ǢǼȄ ȁȓð 

ș. ǢȄǸɝǵ ǮȄǘ ǖʺȄǘǮǕ Ǟʨ ǖȋǵǢ ȀȄǴȄǼǰ ǢȄȋǩ ϤǸȁȄǼ ȁȓ, ȅǸȋǾǿ ǢȋǼ ǺȄǘ̷ ȅ͗ȋǽǼ ǩϢǑ Ǟʨ ԅǽǵȄ֚ǽǢǹȄȋǸ ǢǺ 

ǣǼȋǧǼǑ 

Ț. ǗǤɝǵǕ Ǟʨ ǶȅǼ͈ȄǼ ǞǸǔ ȅ͛Ǽ ǗǢɝ ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ ǖʅȄ֟ȅǺȅǵȓȄǺ ǸȄ ȅǢӫ ȅǸȋǾǿ ȭǺǬȄȋǽǼ ǢȄȋǩ ȭǸȅǾ 

ϤǸϘǱ ȁȓǑ 

ț. ǗǤɝǵ + ǢȄǸɝǵ ǮȄǘ ǖʺȄǘǮ ȅǺʺǧȄǼǕ Ǟǘ ǴǼȋǵǼ ȅǺʺǮ ϛȄȀ ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓ̷, ǢǺ ͟ʅȄǬȄǼ ǞǸǔ ֧̋Ǽ ȅǸǮ 

ǶȄǠȓȄǼ ǩϢ ǖȋǵǢ ȭʹȋʔ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ȅǾȅ̷ǔ ϛȄȀ ȅǵǸɝȄǧȋǵǼ ȀǺȓ ǻȄ ȅǸȋǸǧǵȄ ǢǼȋǱ ȁȋǸ 

 

ș. ȭǸȀ ȭǺǬȄȋǽǼ ǴǼǵǕ  

¶ ǺȄǘ̷ ȅ͗ȋǽǼ ǩϢ ǞǢ ǴǼȋǵǼ ϛȄȀ 

¶ ȭ͗ǘǵȋǽȀ ȅ͗ȋǽǼ ǩϢ ǖϢ ϛȄȀ 

¶ ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ ǩϢ ȀȄǴȄǼǰǱ ǗǤɝǵ ȭǸȅǾ ǚǶȋǻȄǤȆ 

 

Ț. ǩȋǸǼ ǺȄǵǕ ǻȅǳ Ǡȋȓȋ̷Ǽ ȭȀȐ̋ǻɝ Ǡ ǶȅǼ͈ȄǼ ȅǷȅǵǾ ǳǼǢȄǼ ȁȓ, ǱȄȁȋǽ ǹȄȋǽȄ ǺȄȋǵǼ ȅǾȅ̷ǔ ϛȄȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

 

ț. Ǡȋȓȅ̷ǔ ǖǸ͛Ȅǵ Ǡ ǢȄȋǩǼ ǶȅǼȋǸǾǕ ȭǣȄǽȄ ǩȄȓǤȄȓ ǢȄǩ ǢǼȋǽ ϛȄȋȀǼ ֧ǼʹȄ ǢȋǺ ȭǻȋǱ ǶȄȋǼ, ǢȄǼǰ ǸȄǱȄȋȀ ϛȄȀ 

ǚȋȑ ȭǻȋǱ ǶȄȋǼǑ ǱȄǘ ǢȄȋǩǼ ǶȅǼȋǸǾǠ ȅǸȋǸǧǵȄ ǢǼȋǱ ȁȋǸǑ 

 

Ȝ. ǣǼǧǕ ȀǸ ϛȄȋȀǼ ǣǼǧ ǞǢ ǵȓǑ ǱȋǸ ςԎ ǢǺ ǣǼǧ ȭǳǣȋǽ ȁȋǸ ǵȄ, ǩȋǸǼ ǺȄǵǠ ȭǳǣȋǱ ȁȋǸǑ 

 

 

(ǧ) ȭǸȀ ȭǺǬȄǽ ǞǸǔ GMAW Ǡȋȓ̷ ǞǽȄǢȄ ʙϊǱ ǢǼǵ  

ȅǩǞǺǞǮȅ̡ǚ (GMAW - ϛȄȀ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ) ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ȭǸȀ ȭǺǬȄǽ (Base Metal) ǞǸǔ Ǡȋȓ̷ 

ǞȅǼȓȄ (Weld Area) ȀʪǢǹȄȋǸ ʙϊǱ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ ǻȅǳ Ǡȋȓȅ̷ǔȋȓǼ ǩȄȓǤȄ ʪǢǹȄȋǸ ʙϊǱ ǵȄ ǢǼȄ ȁȓ, ǱȄȁȋǽ 

Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǣȄǼȄǶ ȁȋǱ ǶȄȋǼǑ ȭǻǺǵðȭǶȄȋǼȄȅȀʨ (Porosity), ԋǸɝǽ ȭǩȄȑȄ, ǖȀǺȄǵ ȅǸǮ (Bead), ͟ʅȄǬȄǼ 

(Spatter) ȭǸȅǾ ȁǠȓȄ, ǸȄ ȅǷǚǾǵ (Fusion) ʪǢǺȋǱȄ ǵȄ ȁǠȓȄǑ ǱȄǘ ǹȄȋǽȄ Ǡȋȓ̷ ǶȄǠȓȄǼ ǩϢ ǢȄǩ ςξǼ ǗȋǤ 

ȭǺǬȄǽ, ȭǩȄȑȄ ȭǳǠȓȄǼ ǖǔǾ, ǞǸǔ ǗǾǶȄȋǾǼ ǩȄȓǤȄ ȀʪǢ ȅǵȓȋǺ ʙϊǱ ǢǼȋǱ ȁȋǸǑ 

 

ȭǸȀ ȭǺǬȄǽ (Base Metal): ȭǸȀ ȭǺǬȄǽ ȁȋǽȄ ȭȀǘ ֚ǽ ǴȄԅ ǸȄ ȭ̘Ǭ ȭǻʨ Ǡȋȓȅ̷ǔ ǢȋǼ ȭǩȄȑȄ ȭǳǠȓȄ ȁȋǸǑ 

ǚǳȄȁǼǰ: 

¶ ǞǺǞȀ ȭ̘Ǭ (MS Plate) 

¶ ǢȄǸɝǵ ȅ͗ǽ (Carbon Steel) 

¶ ȭ͗ǘǵȋǽȀ ȅ͗ǽ (Stainless Steel) 

¶ ǖʅȄ֟ȅǺȅǵȓȄǺ (Aluminium) 

ʙȅǱʨ ǴȄԅǼ ʙӜȅǱ ǗǽȄǳȄǑ ǱȄǘ ǴȄԅǼ ǴǼǵ ǖԑǻȄȓȆ ǶȅǼ͈ȄǼ ǢǼȄ, ȅǷǬ-ǗǶ (Fit-up) ǢǼȄ, ǞǸǔ Ǡȋȓ̷ ǞȅǼȓȄ ʙϊǱ 

ǢǼȄ ǩξȅǼǑ 
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Ǡȋȓ̷ ǞȅǼȓȄ (Weld Area): Ǡȋȓ̷ ǞȅǼȓȄ ȁȋǽȄ ȭȀǘ ȅǵȅǳɝ͊ ǖǔǾ ȭǻǣȄȋǵ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȋǸ ǞǸǔ ǱȄǼ ǗǾǶȄȋǾǼ 

ǩȄȓǤȄǑ Ǟǘ ǖǔȋǾ ǻȅǳ ǺȅǼǧȄ, ȭǱǽ, Ǽǔ, ԎǽȄ, ǺȓǽȄ, ǗʖɝǱȄ (Moisture) ǸȄ ǖϢ ȭǢȄȋǵȄ ǖς˸ Ǹϊ ǲȄȋǢ, ǱȄȁȋǽ 

Ǡȋȓȋ̷Ǽ ǺȄǵ ǵ͊ ȁȓǑ 

 

ȭǸȀ ȭǺǬȄǽ ʙϊȋǱǼ ǗȋǤ ȭǻ ȀǢǽ ȅǸǿȓ ȅǸȋǸǧǵȄȓ ȅǵȋǱ ȁȋǸ 

Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ: 

ș. ǴȄԅǼ ǴǼǵ (Type of Metal): ȭǢȄǵ ǴȄԅȋǱ ǢȄǩ ȁȋǸ ǱȄ ǩȄǵȋǱ ȁȋǸǑ ǢȄǼǰ ǴȄԅǼ ǴǼǵ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ Ǡ 

ǶȅǼ͈ȄǼ ǢǼȄǼ ȅǵȓǺ ȅǢӫǬȄ ǶȅǼǸȅǱɝǱ ȁȓǑ 

Ț. ǴȄԅǼ ԚξΖ (Thickness): ǶȄǱǽȄ ǵȄ ȭǺȄǬȄðǞǬȄ ǩȄǵȄ ǩξȅǼǑ ǢȄǼǰ ǞǼ ǚǶǼ ȭǩȄȑȄ ʙϊȅǱ, ȭȀʨǔȀ ǞǸǔ ȅǷǬ-ǗǶ 

ȅǵǹɝǼ ǢȋǼǑ 

ț. ǩȋȓȋ̀Ǽ ǴǼǵ (Joint Type): 

ȭǻǺǵ: 

¶ ǸȄǬ ǩȋȓ̀ (Butt Joint) 

¶ ϨȄǶ ǩȋȓ̀ (Lap Joint) 

¶ ʨ ǩȋȓ̀ (T-Joint) 

¶ ǢǵɝȄǼ ǩȋȓ̀ (Corner Joint) 

Ȝ. ʑȅȓǔ ǸȄ ǩǸ ȅǼȋǢȄȓȄǼȋǺ̀ (Job Requirement): ʑȅȓǔ (Drawing), ȀȄǘǩ, ϛȄǶ, Ǟȋˈǽ, ǞǸǔ Ǡȋȓȅ̷ǔȋȓǼ 

ǖǸ͛Ȅǵ ȭǳȋǣ ʙϊȅǱ ȅǵȋǱ ȁȋǸǑ 

 

ȭǸȀ ȭǺǬȄǽ ʙϊȋǱǼ ǴȄǶȀ֚ȁ 

ș. ȀȄǼȋǷȀ ǶȅǼ͈ȄǼ ǢǼȄ: Ǡȋȓȅ̷ǔ ǢǼȄǼ ǗȋǤ ǴȄԅǼ ǚǶǼ ǲȄǢȄ ȀǸ ǖς˸ Ǹϊ ȀǼȄȋǱ ȁȋǸǑ ȭǻǺǵ: 

¶ ǺȅǼǧȄ (Rust) 

¶ ȭǱǽ/ȅʈǩ (Oil/Grease) 

¶ Ǽǔ (Paint) 

¶ ԎǽȄ Ǡ ǺȓǽȄ (Dust and Dirt) 

¶ ȅǺǽ ȭ͔ǽ (Mill Scale) 

¶ ǗʖɝǱȄ (Moisture) 

ǶȅǼ͈ȄȋǼǼ ǩϢ ϤǸȁȄǼ ȁȋǱ ǶȄȋǼ: 

¶ ǠȓʅȄǼ ʛȄǾ (Wire Brush) 

¶ ʈȄǘ̃ȄǼ (Grinder) 

¶ ϬȄ̃ ȭǶǶȄǼ (Sand Paper) 

¶ ȅʴȅǵǔ Ȁǽȋǹ̀ (Cleaning Solvent) 

¶ ǶȅǼ͈ȄǼ ǢȄǶȑ (Clean Cloth) 

Ț. ǢȄʨǔ Ǟǩ ǸȄ ǴȄȋǼǼ ǖǔǾ ʪǢ ǢǼȄ: ǻȅǳ ȭ̘Ǭ ǢȄǬȄǼ ǶǼ ǴȄǼ ǼȄǷ (Rough) ǲȄȋǢ, ǱȋǸ ȭȀʨ ʈȄǘ̃ȄǼ ȅǳȋȓ Ǻ֩ǰ 

ǢǼȋǱ ȁȋǸǑ 

ǢȄǼǰ ǖǺ֩ǰ ǴȄǼ ǲȄǢȋǽ ǹȄȋǽȄ ȅǷǬ-ǗǶ ȁȓ ǵȄǑ 

ț. ǸȄǼ (Burr) Ǡ ǾȄǶɝ Ǟǩ (Sharp Edge) ǖǶȀȄǼǰ: ǴȄԅǼ ǴȄǼȄȋǽȄ ǖǔǾ ǸȄ ǖȅǱȅǼʱ ǢǰȄ ȀȅǼȋȓ ȭǷǽȋǱ ȁȋǸ, 

ǻȄȋǱ ǢȄǩ ȅǵǼȄǶǳ ȁȓ ǞǸǔ ȭǩȄȑȄ ȀʪǢ ǸȋȀǑ 
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Ȝ. ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȭǸȋǹǽ (Bevel) ȮǱȅǼ ǢǼȄ: ȭǺȄǬȄ ȭ̘ȋǬǼ ȭʹȋʔ ǹȄȋǽȄ ȭǶȅǵȋʏǾǵ ǶȄǠȓȄǼ ǩϢ ǴȄȋǼ ȭǸȋǹǽ ǢǼȄ 

ǽȄǤȋǱ ǶȄȋǼǑ 

Ǟʨ ʑȅȓǔ ǸȄ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ǢǼȋǱ ȁȋǸǑ 

ȝ. ϛȄǶ Ǡ ǖʅȄǽȄǘǵȋǺ̀ (Gap and Alignment) ʪǢ ǢǼȄ: ԋǘʨ ǴȄԅ ȭǩȄȑȄ ȭǳǠȓȄǼ ǗȋǤ ǱȄȋǳǼ Ǻȋϡ: 

¶ ξǬ ϛȄǶ (Root Gap) 

¶ ȭȀȄǩȄ֧ȅǩ ǖǸ͛Ȅǵ (Alignment) 

¶ ȀǺǱǽ ǖǸ͛Ȅ (Level) 

ʪǢ ǗȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸǑ 

 

ȅǩǞǺǞǮȅ̡ǚ Ǡȋȓ̷ ǞȅǼȓȄ (GMAW Weld Area) ǞǼ ǖǔǾȀ֚ȁ ǞǸǔ ǱȄȋǳǼ ǢȄǩ 

ȅǩǞǺǞǮȅ̡ǚ (GMAW - ϛȄȀ ȭǺǬȄǽ ǗǢɝ Ǡȋȓȅ̷ǔ) ȁȋǽȄ ǞǺǵ ǞǢʨ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ, ȭǻǣȄȋǵ ǞǢʨ ǢǵȅǩǚȋǺǸǽ 

ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ (Consumable Wire Electrode) ǴȄǼȄǸȄȅȁǢǹȄȋǸ ȅǷǮ ȁȋȓ ǗȋǢɝǼ ǺȄϡȋǺ Ǥȋǽ ȭǸȀ ȭǺǬȄǽ 

(Base Metal)-ǞǼ ȀȄȋǲ ȭǩȄȑȄ ȮǱȅǼ ǢȋǼǑ Ǟǘ ʙȅʆȓȄȓ ȅǾȅ̷ǔ ϛȄȀ (Shielding Gas) ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄ 

Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǤȅǽǱ ǴȄԅȋǢ ǸȄǱȄȋȀǼ ʹȅǱǢǼ ʙǹȄǸ ȭǲȋǢ ǼʹȄ ǢȋǼǑ 

ǞǢʨ ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓ̷ ǢǼȄǼ ǩϢ ςԎ ȭǺȅǾǵ ǧȄǽȄȋǵȄ ǩȄǵȋǽǘ ȁȓ ǵȄ; ǸǼǔ GMAW weld area-ǞǼ ʙȅǱʨ ǖǔǾ 

Ȁ̩ ȋǢɝ ǶȅǼ͈ȄǼ ǴȄǼǰȄ ǲȄǢȄ ǩξȅǼǑ ǢȄǼǰ Ǡȋȓ̷ ǞȅǼȓȄǼ ʙȅǱʨ ǖǔȋǾǼ ȅǵǩϖ ǢȄǩ ǗȋǨǑ Ǟǘ ǖǔǾͼȋǽȄǼ ǖǸ͛Ȅǵ, ǢȄǩ 

ǞǸǔ ǶȄǼ͟ȅǼǢ Ȁ̩ Ǣɝ ǹȄȋǽȄǹȄȋǸ ֓ǪȋǱ ǶȄǼȋǽ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǺȄǵ, ȅǵǼȄǶ˭Ȅ ǞǸǔ ǢȄȋǩǼ ǳ́ǱȄ ǸȄȋȑǑ 

 

ȅǩǞǺǞǮȅ̡ǚ Ǡȋȓ̷ ǞȅǼȓȄ (GMAW Weld Area)  

ȅǩǞǺǞǮȅ̡ǚ Ǡȋȓ̷ ǞȅǼȓȄ ǸǽȋǱ ȭȀǘ ȅǵȅǳɝ͊ ǩȄȓǤȄȋǢ ȭǸȄǪȄȓ ȭǻǣȄȋǵ Ǡȋȓȅ̷ǔ ǧǽȄǢȄǽȆǵ ǠȓȄǢɝ ȅǶȀ, ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ, 

ǘȋǽǢȅʏǢ ǗǢɝ, ǺǽȋǬǵ ȭǺǬȄǽ, ȅǾȅ̷ǔ ϛȄȀ ǞǸǔ ǖϢȄϢ ǖǔǾ ǞǢȀȄȋǲ ǢȄǩ ǢȋǼ ǞǢʨ Ǿɦ Ǡ ǺȄǵȀ̮Ǳ ȭǩȄȑȄ ȮǱȅǼ 

ǢȋǼǑ 

Ǟǘ Ǡȋȓ̷ ǞȅǼȓȄȓ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǖǔǾͼȋǽȄ ǲȄȋǢ: 

¶ ȅǮȋǼǢǾǵ ǖǸ ʏȄȋǹǽ (Direction of Travel) 

¶ ȅǾȅ̷ǔ ϛȄȀ (Shielding Gas) 

¶ Ǣ̀ʅȄʮ ʨǚǸ (Contact Tube) 

¶ ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ / ǢǵȅǩǚȋǺǸǽ (Wire Electrode / Consumable) 

¶ ǺǽȋǬǵ ȭǺǬȄǽ (Molten Metal) 

¶ ȀȅǽȅǮǷȄǘǮ Ǡȋȓ̷ ȭǺǬȄǽ (Solidified Weld Metal) 

¶ ǠȓȄǢɝ ȅǶȀ (Work Piece) 

¶ ǘȋǽǢȅʏǢ ǗǢɝ (Electric Arc) 

¶ ǢǶȄǼ ς (Copper Shoe) 

 

ȅǮȋǼǢǾǵ ǖǸ ʏȄȋǹǽ (Direction of Travel) 

ȅǮȋǼǢǾǵ ǖǸ ʏȄȋǹǽ ȁȋǽȄ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ Ǭǧɝ ǸȄ ǤȄǵ (Welding Gun) ȭǻ ȅǳȋǢ ǞȅǤȋȓ ȭǵǠȓȄ ȁȓǑ 

ȭǢǵ ͼξΖԛǰɝ? 

ȀʪǢ ȅǮȋǼǢǾǵ ǖǸ ʏȄȋǹǽ ǸǩȄȓ ǼȄǣȋǽ: 

¶ Ǡȋȓ̷ ȅǸǮ (Weld Bead) ȀǺȄǵ ȁȓ 

¶ ǤȅǽǱ ǴȄԅ ʪǢǹȄȋǸ ǩǺȄ ȁȓ 
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¶ ȭǶȅǵȋʏǾǵ (Penetration) ȀʪǢ ȁȓ 

¶ ȭǩȄȑȄ ǾȅʱǾȄǽȆ ȁȓ 

¶ Ǡȋȓ̷ ȭǳǣȋǱ ֧̋Ǽ ȁȓ 

 

ȅǾȅ̷ǔ ϛȄȀ (Shielding Gas) 

ȅǾȅ̷ǔ ϛȄȀ ȁȋǽȄ ǞǺǵ ǞǢʨ ϛȄȀ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǗǢɝ ǞǸǔ ǤȅǽǱ ǴȄԅȋǢ ǸȄǱȄȋȀǼ ǖȅ̋ȋǩǵ, ǵȄǘȋʏȄȋǩǵ Ǡ 

ǗʖɝǱȄ ȭǲȋǢ Ǽ́Ȅ ǢȋǼǑ 

 

ȀȄǴȄǼǰ ϛȄȀ 

GMAW-ȭǱ ȀȄǴȄǼǰǱ ϤǸȁȄǼ ȁȓ: 

¶ ǢȄǸɝǵ ǮȄǘ-ǖʺȄǘǮ (Carbon Dioxide / CO) 

¶ ǗǤɝǵ (Argon) 

¶ ǗǤɝǵ + CO ȅǺʠ ϛȄȀ 

¶ ȅǢӫ ȭʹȋʔ ǖȅʺȋǩǵ (Oxygen) ǖ̼ ǶȅǼǺȄȋǰ ȅǺȅʠǱ ϛȄȀ 

ǢȄǩ 

ȅǾȅ̷ǔ ϛȄȋȀǼ ǢȄǩ ȁȋǽȄ: 

¶ ǤȅǽǱ ǴȄԅȋǢ Ԍǿǰ ȭǲȋǢ ǼʹȄ ǢǼȄ 

¶ ǗǢɝȋǢ ȅ͛Ǽ ǼȄǣȄ 

¶ Ǡȋȓȋ̷Ǽ ǺȄǵ ǚ̏Ǳ ǢǼȄ 

¶ ȭǶȄȋǼȄȅȀʨ (Porosity) ǢǺȄȋǵȄ 

¶ ͟ʅȄǬȄǼ ǢǺȄȋǱ ȀȄȁȄϦ ǢǼȄ 

 

Ǣ̀ʅȄʮ ʨǚǸ (Contact Tube) 

Ǣ̀ʅȄʮ ʨǚǸ ȁȋǽȄ Ǡȋȓȅ̷ǔ ǤȄȋǵǼ ǞǢʨ ͼξΖԛǰɝ ǖǔǾ, ǻȄǼ ǺȄϡȋǺ ȮǸԋʅȅǱǢ ǢȄȋǼ̀ ǠȓʅȄǼ ǘȋǽǢȋʏȄȋǮ ȭǶȐǓȋǨǑ 

ǢȄǩ 

¶ ǠȓʅȄǼ ǘȋǽǢȋʏȄȋǮ ǢȄȋǼ̀ ȀǼǸǼȄȁ ǢǼȄ 

¶ ǱȄǼȋǢ ȭȀȄǩȄ Ǡ ȀʪǢ Ƕȋǲ ǞȋǤȄȋǱ ȀȄȁȄϦ ǢǼȄ 

¶ ǗǢɝ ȮǱȅǼǼ ǩϢ ȅǸԋʅִ ǶȅǼǸȁǵ ǢǼȄ 

 

ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ (Wire Electrode / Consumable) 

ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ ȁȋǽȄ ǞǢʨ ǴȄǼȄǸȄȅȁǢ ǴȄǱǸ ǱȄǼ, ǻȄ ȭǺȅǾǵ ȭǲȋǢ ȭǸǼ ȁȋȓ ǗȋǢɝǼ ǺȄϡȋǺ Ǥȋǽ ȭǩȄȑȄ ȮǱȅǼ ǢȋǼǑ 

ǞȋǢ ǢǵȅǩǚȋǺǸǽ (Consumable) ǸǽȄ ȁȓ, ǢȄǼǰ Ǟʨ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǴȆȋǼ ǴȆȋǼ ϤǸϘǱ ȁȋȓ ȭǾǿ ȁȓǑ 

ǢȄǩ 

¶ ȅǷǽȄǼ ȭǺǬȄǽ (Filler Metal) ȅȁȋȀȋǸ ǢȄǩ ǢǼȄ 

¶ ǗǢɝ ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢǼȄ 

¶ Ǥȋǽ ȅǤȋȓ ȭǩȄȑȄǼ ǷсǢȄ ǖǔǾ ԛǼǰ ǢǼȄ 

¶ Ǡȋȓ̷ ȅǸǮ ȮǱȅǼ ǢǼȄ 
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ǺǽȋǬǵ ȭǺǬȄǽ (Molten Metal) 

ǗȋǢɝǼ ǱȄȋǶ ȭǸȀ ȭǺǬȄǽ ǞǸǔ ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ Ǥȋǽ ȭǻ ǱǼǽ ǴȄԅ ȮǱȅǼ ȁȓ, ǱȄȋǢ ǺǽȋǬǵ ȭǺǬȄǽ ǸȋǽǑ 

ǢȄǩ 

Ǟǘ ǤȅǽǱ ǴȄԅǘ Ǡȋȓ̷ Ԛǽ (Weld Pool) ȮǱȅǼ ǢȋǼ ǞǸǔ ȭǩȄȑȄǼ ֚ǽ ǖǔǾ Ǥǭǵ ǢȋǼǑ 

 

ȀȅǽȅǮǷȄǘǮ Ǡȋȓ̷ ȭǺǬȄǽ (Solidified Weld Metal) 

ǺǽȋǬǵ ȭǺǬȄǽ ǭȄ̃Ȅ ȁȋȓ Ǿɦ ȁȋǽ ǱȄȋǢ ȀȅǽȅǮǷȄǘǮ Ǡȋȓ̷ ȭǺǬȄǽ ǸȋǽǑ Ǟʨǘ ȭǾǿ Ƕǻɝ̇ ԍϩǺȄǵ Ǡȋȓ̷ ȭǩȄȑȄ ȅȁȋȀȋǸ 

ǲȄȋǢǑ 

 

ǢȄǩ 

¶ ԋǘʨ ǴȄԅȋǢ ͛ȄȓȆǹȄȋǸ ֜ʱ ǢǼȄ 

¶ ȭǩȄȑȄȋǢ ǾȅʱǾȄǽȆ ǢǼȄ 

¶ ȭǽȄǮ ǸȄ ǧȄǶ Ǹȁǵ ǢǼȋǱ ȀȄȁȄϦ ǢǼȄ 

 

ǠȓȄǢɝ ȅǶȀ (Work Piece) 

ȭǻ ǴȄԅ ǸȄ ǸϊȋǱ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȓ, ǱȄȋǢ ǠȓȄǢɝ ȅǶȀ ǸȋǽǑ 

ǚǳȄȁǼǰ 

¶ ǞǺǞȀ ȭ̘Ǭ (MS Plate) 

¶ ǢȄǸɝǵ ȅ͗ǽ (Carbon Steel) 

¶ ȭ͗ǘǵȋǽȀ ȅ͗ǽ (Stainless Steel) 

¶ ǖʅȄ֟ȅǺȅǵȓȄǺ (Aluminium) 

ǢȄǩ 

ǠȓȄǢɝ ȅǶȀ ȁȋǽȄ ֚ǽ ǴȄǱǸ ǖǔǾ, ȭǻʨȋǢ ȭǩȄȑȄ ȭǳǠȓȄ, ȭǺǼȄǺǱ ǢǼȄ ǸȄ ȮǱȅǼ ǢǼȄ ȁȓǑ 

 

ǘȋǽǢȅʏǢ ǗǢɝ (Electric Arc) 

ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ Ǡ ǠȓȄǢɝ ȅǶȋȀǼ ǺȄǪǣȄȋǵ ȭǻ ǱȆʛ ȮǸԋʅȅǱǢ ӕȅǽ̍ ǸȄ ǗǢɝ ȮǱȅǼ ȁȓ, ǱȄȋǢ ǘȋǽǢȅʏǢ ǗǢɝ ǸȋǽǑ 

ǢȄǩ 

¶ ǱȄǶ ǚִǶ̏ ǢǼȄ 

¶ ȭǸȀ ȭǺǬȄǽ Ǡ ǠȓʅȄǼ ǤǽȄȋǵȄ 

¶ Ǡȋȓ̷ Ԛǽ ȮǱȅǼ ǢǼȄ 

¶ ȅǷǚǾǵ ǥǬȄȋǵȄ 

ǢǶȄǼ ς (Copper Shoe) 

ǢǶȄǼ ς ȁȋǽȄ ǱȄǺȄǼ ȮǱȅǼ ǞǢʨ ȀȄȋǶȄʨɝǔ ǖǔǾ, ǻȄ Ǡȋȓȋ̷Ǽ ȅǵȋǧ ǸȄ ȅǶǨȋǵ ǸȀȄȋǵȄ ȁȓǑ 

ǢȄǩ 

¶ ǤȅǽǱ ǴȄԅȋǢ ȀȄȋǶȄǬɝ ȭǳǠȓȄ 

¶ ǖȅǱȅǼʱ ǱȄǶ ȭǾȄǿǰ ǢǼȄ 

¶ Ǡȋȓȋ̷Ǽ ȅǵȋǧǼ ǖǔǾȋǢ ֧̋Ǽ ǼȄǣȄ 

¶ ǸȄǵɝ-Θ ǢǺȄȋǵȄ 

¶ ξǬ ǶȄǾ (Root Side) ʪǢ ǼȄǣȋǱ ȀȄȁȄϦ ǢǼȄ 
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ȅǩǞǺǞǮȅ̡ǚ (GMAW) Ǡȋȓ̷ ǞȅǼȓȄ ʙϊȋǱǼ ǴȄǶȀ֚ȁ 

ș. Ǡȋȓ̷ ȭǩȄǵ ǶȅǼ͈ȄǼ ǢǼȄ: ςԎ ȭǩȄȑȄǼ ǽȄǘǵ ǵȄ, ǱȄǼ ǗǾǶȄȋǾǼ ȅǢӫ ǖǔǾǠ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ, ȭǻǵ ǗȋǢɝ ȭǢȄȋǵȄ 

ȀǺϬȄ ǵȄ ȁȓǑ 

Ț. ǢȄȋǩǼ ǩȄȓǤȄ ςǢǵȄ ǼȄǣȄ: Ǡȋȓ̷ ǞȅǼȓȄȓ ǶȄȅǵ, ǗʖɝǱȄ ǸȄ ȭǹǩȄ ǹȄǸ ǲȄǢȄ ǻȄȋǸ ǵȄǑ ȭǹǩȄ ǩȄȓǤȄȓ ǢȄǩ ǢǼȋǽ ͟ʅȄǬȄǼ 

ǸȄȋȑ, ȭǶȄȋǼȄȅȀʨ ȁȓ ǞǸǔ ȅǵǼȄǶ˭Ȅ ӱǓȅǢ ǲȄȋǢǑ 

ț. ɹʅȄȅ̩ǔ (Clamping) Ǡ ȅǷȅʺǔ (Fixing): ǠȓȄǢɝȅǶȀ (Workpiece) ȭǻǵ ǵȄ ǵȋȑ, ȭȀǩϢ ʴʅȄ̩ ȅǳȋȓ ʪǢǹȄȋǸ 

ǗǬȋǢ ǼȄǣȋǱ ȁȋǸǑ 

Ȝ. Ǘȅǲɝǔ/ʈȄǚȅ̃ǔ (Earthing/Grounding) ʪǢ ǢǼȄ: ǹȄȋǽȄ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ Ǘǲɝ ɹʅȄ̩ (Earth Clamp) 

ǶȅǼ͈ȄǼ ǴȄǱǸ ǖǔȋǾ ʪǢǹȄȋǸ ǸȀȄȋǱ ȁȋǸǑ 

ǻȅǳ Ǘȅǲɝǔ ʪǢ ǵȄ ȁȓ, ǱȄȁȋǽ ǗǢɝ ǖȅǵȓȅǺǱ ȁȋǸǑ 

ȝ. ǗǾǶȄȋǾǼ ǳȄȁʅ ǶǳȄǲɝ ȀǼȄȋǵȄ: ǢȄȋǩǼ ǩȄȓǤȄǼ ǗǾǶȄȋǾ ǢȄǤǩ, ȭǱǽ, ǢȄǶȑ, ̘Ȅȅ͗Ǣ ǸȄ ǖϢ ǳȄȁʅ Ǹϊ ǼȄǣȄ ǻȄȋǸ ǵȄǑ 

 

(Ǩ) MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾǵ 

ȅǺǤ Ǡȋȓȅ̷ǔ (MIG Welding) ǸȄ ȅǩǞǺǞǮȅ̡ǚ (GMAW - Gas Metal Arc Welding) ȁȋǽȄ ǞǢʨ Ǹϗǽ ϤǸϘǱ 

Ǡȋȓȅ̷ǔ ʙȅʆȓȄ, ȭǻǣȄȋǵ ǞǢʨ ǢǵȅǩǚȋǺǸǽ ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ (Consumable Wire Electrode) ǴȄǼȄǸȄȅȁǢǹȄȋǸ 

ȅǷǮ ȁȋȓ ǗȋǢɝǼ ȀȄȁȄȋϦ Ǥȋǽ ȭǸȀ ȭǺǬȄǽ (Base Metal)-ǞǼ ȀȄȋǲ ȭǩȄȑȄ ȮǱȅǼ ǢȋǼǑ Ǟǘ ʙȅʆȓȄȓ ȅǾȅ̷ǔ ϛȄȀ 

(Shielding Gas) ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄ ǤȅǽǱ ǴȄԅȋǢ ǸȄǱȄȋȀǼ ʹȅǱǢǼ ʙǹȄǸ ȭǲȋǢ ǼʹȄ ǢȋǼǑ 

 

ȅǺǤ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ʙǴȄǵ ǖǔǾȀ֚ȁ 

ǞǢǩǵ ʙȅǾʹǰȄǲͫȋǢ ȅǺǤ Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ʙǴȄǵ ǖǔǾͼȋǽȄ ȅǧǵȋǱ ȁȋǸǑ 

ș. ǶȄǠȓȄǼ ȭȀȄȀɝ (Power Source): Ǟʨ ȭǺȅǾȋǵǼ ֚ǽ ǖǔǾ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙȋȓȄǩǵȆȓ ȅǸԋʅִ ȀǼǸǼȄȁ ǢȋǼǑ 

Ț. ǠȓʅȄǼ ȅǷǮȄǼ (Wire Feeder): Ǟʨ Ǡȋȓȅ̷ǔ ǱȄǼȋǢ ȅǵȅǳɝ͊ ǤȅǱȋǱ ǤȄǵ-ǞǼ ȅǳȋǢ ǶȄǭȄȓǑ 

ț. Ǡȋȓȅ̷ǔ ǤȄǵ (Welding Gun): Ǟʨ ȁȄȋǱ ǴȋǼ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȓǑ ǞǼ ǺȄϡȋǺ ǠȓʅȄǼ, ǢȄȋǼ̀ Ǡ ϛȄȀ ǞǢȀȄȋǲ 

Ǡȋȓ̷ ǞȅǼȓȄȓ ǻȄȓǑ 

Ȝ. Ǣ̀ʅȄʮ ʨǶ / Ǣ̀ʅȄʮ ʨǚǸ (Contact Tip / Contact Tube): ǞǼ ǺȄϡȋǺ ǢȄȋǼ̀ ǠȓʅȄǼ ǘȋǽǢȋʏȄȋǮ ȭǶȐǓǨȄȓǑ 

ȝ. ϛȄȀ ǵȋǩǽ (Gas Nozzle): Ǟʨ ȅǾȅ̷ǔ ϛȄȀȋǢ Ǡȋȓ̷ ǞȅǼȓȄȓ Ǩȅȑȋȓ ȭǳȓǑ 

Ȟ. ǠȓʅȄǼ ϋǽ (Wire Spool): ǞǣȄȋǵ Ǡȋȓȅ̷ǔ ǱȄǼ ϣсǧȄȋǵȄ ǖǸ͛Ȅȓ ǲȄȋǢǑ 

ȟ. ϛȄȀ ȅȀȅǽ̃ȄǼ (Gas Cylinder): ǞȋǱ ȅǾȅ̷ǔ ϛȄȀ ǲȄȋǢ, ȭǻǺǵ CO ǸȄ Argon mixǑ 

Ƞ. ȭǼͼȋǽǬǼ Ǡ ỡ̄Ȅ ȅǺǬȄǼ (Regulator and Flow Meter): ǞͼȋǽȄǼ ǺȄϡȋǺ ϛȄȋȀǼ ǧȄǶ Ǡ ʙǸȄȁ ȅǵȓ̆ǰ ǢǼȄ ȁȓǑ 

ȡ. Ǘǲɝ ɹ ʅȄ̩ / ǠȓȄǢɝ ɹ ʅȄ̩ (Earth Clamp / Work Clamp): Ǟʨ ǠȓȄǢɝ ȅǶȋȀ ǽȄǤȄȋǵȄ ȁȓ, ǻȄȋǱ ȀȄȅǢɝǬ ȀҪǰɝ 

ȁȓǑ 

șȘ. ȭǢǸǽ Ǡ ȭȁȄȀ (Cable and Hose): ǞͼȋǽȄǼ ǺȄϡȋǺ ȅǸԋʅִ, ϛȄȀ ǞǸǔ ǠȓʅȄǼ ǶȅǼǸȄȅȁǱ ȁȓǑ 

 

ȅǺǤ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾȋǵǼ ǴȄǶȀ֚ȁ 

ș. ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ȀǔȋǻȄǤ ǶǼȆʹȄ: ʙǲȋǺ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ ȭǻ ȭǺȅǾǵ ȀʪǢ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ-ǞǼ ȀȄȋǲ Ȁǔ֜ʱ ǗȋǨǑ 

ȭǹȄȋ̵ǩ ȭǺȅǾȋǵǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȁȋǱ ȁȋǸǑ 

Ț. Ǘǲɝ ɹʅȄ̩ ȀǔȋǻȄǤ ǢǼȄ: ǠȓȄǢɝ ȅǶȀ ǸȄ Ǡȋȓȅ̷ǔ ȭǬȅǸȋǽ Ǘǲɝ ɹʅȄ̩ ǾɦǹȄȋǸ ǽȄǤȄȋǱ ȁȋǸǑ Ǘȅǲɝǔ ǣȄǼȄǶ ȁȋǽ ǗǢɝ 

ʪǢǺȋǱȄ ȁȋǸ ǵȄǑ 
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ț. ϛȄȀ ȅȀȅǽ̃ȄǼ ȀǔȋǻȄǤ ǢǼȄ: ϛȄȀ ȅȀȅǽ̃ȄȋǼǼ ȀȄȋǲ ȭǼͼȋǽǬǼ ǽȄǤȄȋǱ ȁȋǸ ǞǸǔ ȭȁȄȀ ǶȄǘǶ ȅǳȋȓ ȭǺȅǾȋǵǼ ȀȄȋǲ 

ȀǔȋǻȄǤ ȅǳȋǱ ȁȋǸǑ ȀǸ ȀǔȋǻȄǤ ǬȄǘǬ Ǡ ȅǵǼȄǶǳ ȁȋǱ ȁȋǸǑ 

Ȝ. ϛȄȀ ỡ̄Ȅ ȭȀǬ ǢǼȄ: ǩȋǸǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ϛȄȀ ỡ̄Ȅ ȭȀǬ ǢǼȋǱ ȁȋǸǑ ӝǸ ǢǺ ȁȋǽ Ǡȋȓ̷ ǼʹȄ ǶȄȋǸ ǵȄ, ǗǼ ӝǸ ȭǸȅǾ 

ȁȋǽ ϛȄȀ ǖǶǧȓ ȁȋǸǑ 

ȝ. ǠȓʅȄǼ ϋǽ ǸȀȄȋǵȄ: ȭǺȅǾȋǵ ȀʪǢ ǴǼȋǵǼ Ǡ ȀʪǢ ȀȄǘȋǩǼ ǠȓʅȄǼ ϋǽ ǸȀȄȋǱ ȁȋǸǑ ǠȓʅȄǼ ȭǻǵ ǚȋ̵Ȅ ǵȄ ǸȋȀ ǞǸǔ 

ʪǢǹȄȋǸ ȭǥȄȋǼ, ǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

Ȟ. ǠȓʅȄǼ ȅǷǮ ȭȀǬ ǢǼȄ: ǠȓʅȄǼ ȅǷǮȄǼ ȅǳȋȓ ǱȄǼ ʪǢǹȄȋǸ ǧȄǽȄȋǱ ȁȋǸǑ ǠȓʅȄǼ ǤȄǵ-ǞǼ ȅǹǱǼ ȅǳȋȓ Ǣ̀ʅȄʮ ʨǶ Ƕǻɝ̇ 

ȭǶȐǓǨȄȋǱ ȁȋǸǑ 

ȟ.Ǣ̀ʅȄʮ ʨǶ Ǡ ǵȋǩǽ ǶǼȆʹȄ: Ǣ̀ʅȄʮ ʨȋǶǼ ȅǨʖ ǠȓʅȄǼ-ǞǼ ȀȄǘǩ ǖԑǻȄȓȆ ȁȋǱ ȁȋǸǑ ǵȋǩȋǽǼ ȅǹǱȋǼ ͟ʅȄǬȄǼ ǩȋǺ 

ǲȄǢȋǽ ǱȄ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

Ƞ. ȭǹȄȋ̵ǩ Ǡ ǢȄȋǼ̀ ȭȀǬ ǢǼȄ: ȭǸȀ ȭǺǬȄȋǽǼ ԚξΖ, ǠȓʅȄǼ ȀȄǘǩ ǞǸǔ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȭǹȄȋ̵ǩ Ǡ ǖʅȄȅ̩ȓȄǼ/ȋȀʨǔ 

ʪǢ ǢǼȋǱ ȁȋǸǑ 

ȡ. ȅʏǤȄǼ ǶǼȆʹȄ ǢǼȄ: Ǡȋȓȅ̷ǔ ǤȄǵ-ǞǼ ȅʏǤȄǼ ǧȄǶȋǽ ȭǻǵ ǠȓʅȄǼ ȭǸǼ ȁȓ, ϛȄȀ ǗȋȀ ǞǸǔ ǢȄȋǼ̀ ʙϊǱ ǲȄȋǢ Ǟʨ ǶǼȆʹȄ 

ǢǼȋǱ ȁȋǸǑ 

șȘ. ʏȄȓȄǽ ǼȄǵ ǢǼȄ: ֚ǽ ǢȄȋǩǼ ǗȋǤ ͓ʅȄǶ ȭǺǬȄǽ (Scrap Metal)-ǞǼ ǚǶǼ ʏȄȓȄǽ Ǡȋȓ̷ ǢȋǼ ȭȀʨǔȀ ǶǼȆʹȄ ǢǼȋǱ 

ȁȋǸǑ 

 

Ǡȋȓȅ̷ǔ ǖǶȄȋǼǾȋǵǼ ȀǺȓ ǢǼǰȆȓ 

ȅǺǤ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ȅǢӫ ȅǸǿȓ ȀǸȀǺȓ ȭǣȓȄǽ ǼȄǣȋǱ ȁȋǸǑ 

ș. ȀʪǢ ǤȄǵ ǖʅȄȋˈǽ (Gun Angle): ǤȄǵ ȀȄǴȄǼǰǱ ȅǵȅǳɝ͊ ȭǢȄȋǰ ǴȋǼ ǧȄǽȄȋǱ ȁȓǑ ȭǸȅǾ ǢȄǱ ȁȋǽ ȅǸǮ ǣȄǼȄǶ ȁȓǑ 

Ț. ȀʪǢ ʏȄȋǹǽ ȅ͟Ǯ (Travel Speed): ӝǸ ΚǱ ǧȄǽȄȋǽ ȭǩȄȑȄ ǢǺ ȁȋǸ, ӝǸ ǴȆȋǼ ǧȄǽȄȋǽ ȭǸȅǾ ȭǺǬȄǽ ǩȋǺ ǻȄȋǸǑ 

ț. ȀʪǢ ǗǢɝ ȭǽ ̈(Arc Length): ǗǢɝ ӝǸ Ǹȑ ǸȄ ȭǨȄǬ ȁȋǽ Ǡȋȓȋ̷Ǽ ǺȄǵ ǣȄǼȄǶ ȁȓǑ 

Ȝ. Ǡȋȓ̷ Ԛǽ ǶǻɝȋǸ́ǰ ǢǼȄ: ǤȅǽǱ ǴȄԅǼ ǖǸ͛Ȅ ȭǳȋǣ ֓ǪȋǱ ȁȋǸ Ǡȋȓ̷ ʪǢ ȁȋˏ ȅǢǵȄǑ 

ȝ. ϛȄȀ ǢȄǹȄȋǼǩ ȅǵȅ́Ǳ ǢǼȄ: ǵȋǩǽ ȀǸȀǺȓ ǞǺǵǹȄȋǸ ǼȄǣȋǱ ȁȋǸ ȭǻǵ ϛȄȀ Ǡȋȓ̷ ԚǽȋǢ ʪǢǺȋǱȄ ȭǯȋǢ ǼȄȋǣǑ 

 

ǖǶȄȋǼǾȋǵǼ ȀǺȓ ȀȄǴȄǼǰ ȀǺϬȄ Ǡ ǢȄǼǰ 

ș. ȭǸȅǾ ͟ʅȄǬȄǼ (Excessive Spatter) 

ǢȄǼǰ: 

¶ ֖ǽ ȭǹȄȋ̵ǩ 

¶ ֖ǽ ǠȓʅȄǼ ȅǷǮ 

¶ ֖ǽ ǤȄǵ ǖʅȄȋˈǽ 

¶ Ǣ̀ʅȄʮ ʨǶ ȀǺϬȄ 

Ț. ȭǶȄȋǼȄȅȀʨ (Porosity) 

ǢȄǼǰ: 

¶ ϛȄȀ ǢǺ ǸȄ ȅǽǢ 

¶ ǵȋǩǽ ǺȓǽȄ 

¶ ȭǸȀ ȭǺǬȄǽ ǖǶȅǼ͈ȄǼ 

¶ ǸȄǱȄȋȀǼ ʙǸȄȁ ȭǸȅǾ 
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ț. ǠȓʅȄǼ ǗǬȋǢ ǻȄǠȓȄ 

ǢȄǼǰ: 

¶ Ǣ̀ʅȄʮ ʨǶ ʹȓ 

¶ ֖ǽ ȀȄǘȋǩǼ ʨǶ 

¶ ȅǷǮ ȭǼȄǽ ȀǺϬȄ 

¶ ǠȓʅȄǼ ǸсǢȄ ǸȄ ǺȅǼǧȄ֜ʱ 

Ȝ. ǗǢɝ ǖȅ͛Ǽ ȁǠȓȄ 

ǢȄǼǰ: 

¶ Ǘȅǲɝǔ ǣȄǼȄǶ 

¶ ȭǹȄȋ̵ǩ ȀǺϬȄ 

¶ ȭǢǸǽ ֟ǩ 

¶ ǠȓʅȄǼ ȅǷǮ ǖȅǵȓȅǺǱ 

 

(ǩ) Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǞǸǔ ǶȅǩǾǵ 

Ǡȋȓȅ̷ǔ (Welding) ǢȄȋǩǼ ȭʹȋʔ ǹȄȋǽȄ ǺȄȋǵǼ ȭǩȄȑȄ ȮǱȅǼ ǢǼȄǼ ǩϢ ǩȋȓ̀ (Joint) ǞǸǔ ǶȅǩǾǵ (Position) 

Ȁ̩ ȋǢɝ ȀʪǢ ǴȄǼǰȄ ǲȄǢȄ ǖǱʅ̇ ǩξȅǼǑ ǞǢǘ ȭǺȅǾǵ ϤǸȁȄǼ ǢȋǼǠ ǻȅǳ ȀʪǢ ǩȋȓ̀ ȅǵǸɝȄǧǵ ǢǼȄ ǵȄ ȁȓ ǸȄ ȀʪǢ 

ǶȅǩǾȋǵ ǢȄǩ ǢǼȄ ǵȄ ǻȄȓ, ǱȄȁȋǽ Ǡȋȓ̷ ԋǸɝǽ, ǖȀǺȄǵ ǸȄ Δʨԛǰɝ ȁȋǱ ǶȄȋǼǑ 

Ǟǘ ǶȄȋǭ ֚ǽǱ ԋǘ ǴǼȋǵǼ ǩȋȓ̀ Butt Joint ǞǸǔ Tee Joint ǞǸǔ ȅǢӫ ͼξΖԛǰɝ Ǡȋȓȅ̷ǔ ǶȅǩǾǵð1F, 2F, 1G, 

2G ȅǵȋȓ ǗȋǽȄǧǵȄ ǢǼȄ ȁȋȓȋǨǑ  

 

Butt Joint (ǸȄǬ ǩȋȓ̀ )  

ǻǣǵ ԋʨ ǴȄǱǸ ȭ̘Ǭ ǸȄ ǖǔǾȋǢ ǞǢǘ ȀǼǽȋǼǣȄȓ, ǞǢǘ ȀǺǱȋǽ, ֙ȋǣȄ֙ȅǣ ȭǼȋǣ ȭǩȄȑȄ ȭǳǠȓȄ ȁȓ, Ǳǣǵ ǱȄȋǢ Butt 

Joint ǸǽȄ ȁȓǑ 

ǖǲɝȄִ, ǞǢ ȭ̘ȋǬǼ ʙȄ̇ ǗȋǼǢ ȭ̘ȋǬǼ ʙȄȋ̇Ǽ ȀȄȋǲ ȅǺȅǽȋȓ ȭǻ ȭǩȄȑȄ ȮǱȅǼ ǢǼȄ ȁȓ, ȭȀǬȄǘ Butt JointǑ 

ȮǸȅǾ͊ʅ 

¶ ԋʨ ǖǔǾ ǞǢǘ ǽȄǘȋǵ ǲȄȋǢ 

¶ ȀȄǴȄǼǰǱ ȭ̘ȋǬǼ Ǟǩ (Edge) ǸȄ ʙȄ̇ ȅǺȅǽȋȓ ȭǩȄȑȄ ȭǳǠȓȄ ȁȓ 

¶ ǾȅʱǾȄǽȆ ȭǩȄȑȄ ȮǱȅǼ ǢǼȄ ǻȄȓ 

¶ ȅǸȅǹ̏ ԚξȋΖǼ ǴȄԅȋǱ ϤǸȁȄǼ ǢǼȄ ȁȓ 

ϤǸȁȄǼ 

¶ ȭ̘Ǭ ȀǔȋǻȄȋǤ 

¶ ǶȄǘǶ ȭǩȄȑȄȓ 

¶ ͖ȄǢǧȄǼȄǽ ǷʅȄȅʛȋǢǾǵ ǢȄȋǩ 

¶ ϜȄǔǢ, ȭʚǺ, ȭǺȅǾǵ ǶȄǬɝȀ ȮǱȅǼȋǱ 

 

Butt Joint-ǞǼ ͼξΖ 

Butt Joint ӝǸǘ ͼξΖԛǰɝ ǢȄǼǰ Ǟʨ ǞǺǵ ǞǢʨ ǩȋȓ̀ ȭǻǣȄȋǵ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȄ ȭǤȋǽ ֚ǽ ǴȄԅǼ ǢȄǨȄǢȄȅǨ Ǿȅʱ 

ǶȄǠȓȄ ǻȄȓǑ ȅǸȋǾǿ ǢȋǼ ȭǻǣȄȋǵ ȀǺȄǵ Ǡ ȀǼǽ ȀǔȋǻȄǤ ʙȋȓȄǩǵ, ȭȀǣȄȋǵ Ǟǘ ǩȋȓ̀ ȭǸȅǾ ϤǸϘǱ ȁȓǑ 
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֧ȅǸǴȄ 

¶ ǾȅʱǾȄǽȆ ȀǔȋǻȄǤ ȮǱȅǼ ǢȋǼ 

¶ ǞǢǘ ȀǺǱȋǽ ֧̋Ǽ ȅǷȅǵǾ ǶȄǠȓȄ ǻȄȓ 

¶ ǻǲȄǻǲ ȭǶȅǵȋʏǾǵ ȁȋǽ ǚˌǺȄȋǵǼ ǩȋȓ̀ ȁȓ 

¶ ͖ȄǢǧȄǼȄǽ ǢȄȋǩ ϤȄǶǢǹȄȋǸ ϤǸȁȄǼȋǻȄϛ 

ǖ֧ȅǸǴȄ 

¶ ȅǷǬ-ǗǶ ӝǸ ȅǵӝǓǱ ȁȋǱ ȁȓ 

¶ ξǬ ϛȄǶ, ǖʅȄǽȄǘǵȋǺ̀ Ǡ Ǟǩ ȅʙǶȄȋǼǾǵ ȀʪǢ ǵȄ ȁȋǽ Δʨ ȁȓ 

¶ ȭǺȄǬȄ ȭ̘ȋǬ ;ǹ ʙϊȅǱǼ ʙȋȓȄǩǵ ȁȓ 

 

 

Butt Joint-Ǟ ȭǣȓȄǽ ǼȄǣȄǼ ȅǸǿȓ 

¶ ԋǘ ȭ̘ȋǬǼ ǞǽȄǘǵȋǺ̀ (Alignment) ʪǢ ǲȄǢȋǱ ȁȋǸ 

¶ ξǬ ϛȄǶ (Root gap) ʪǢ ǼȄǣȋǱ ȁȋǸ 

¶ ʙȄ̇ ǶȅǼ͈ȄǼ ǲȄǢȋǱ ȁȋǸ 

¶ ǴȄԅǼ ԚξΖ ǖԑǻȄȓȆ ȭǸȋǹǽ (Bevel) ʙȋȓȄǩǵ ȁȋǱ ǶȄȋǼ 

¶ ϜȄǢ Ǡȋȓ̷ (Tack weld) ȅǳȋȓ ǴȋǼ ǼȄǣȄ ǚȅǧǱ 

 

Butt Joint-Ǟ ȀȄǴȄǼǰ Δʨ 

¶ ǖȀǺ ϛȄǶ 

¶ ǞǽȄǘǵȋǺ̀ ʪǢ ǵȄ ǲȄǢȄ 

¶ ǖȀǺ ȭǶȅǵȋʏǾǵ 

¶ Ǘ̃ȄǼǢȄǬ 

¶ ǖȀǺ ȅǸǮ 

 

Tee Joint (ʨ ǩȋȓ̀) 

ǻǣǵ ǞǢʨ ǴȄǱǸ ǖǔǾ ǗȋǼǢʨ ǴȄǱǸ ǖǔȋǾǼ ǚǶǼ ȡȘ ȅǮȅʈ ȭǢȄȋǰ ǸȀȄȋǵȄ ȁȓ ǞǸǔ ȭǳǣȋǱ ǘǔȋǼȅǩ T ǖʹȋǼǼ ǺȋǱȄ 

ȁȓ, Ǳǣǵ ǱȄȋǢ Tee Joint ǸǽȄ ȁȓǑ 

 

ȮǸȅǾ͊ʅ 

¶ ǞǢʨ ǖǔǾ ȀǺǱȋǽ ǲȄȋǢ 

¶ ǗȋǼǢʨ ǖǔǾ ǱȄǼ ǚǶǼ ǽνǹȄȋǸ ǸȋȀ 

¶ ȀȄǴȄǼǰǱ ȅǷȋǽǬ Ǡȋȓ̷ (Fillet weld) ǢǼȄ ȁȓ 

¶ ͖ȄǢǧȄǼȄǽ ǢȄȋǩ ӝǸ ȭǸȅǾ ϤǸϘǱ ȁȓ 

ϤǸȁȄǼ 

¶ ȭʚǺ ȮǱȅǼȋǱ 

¶ ͮȄȋǢǬ ǽȄǤȄȋǱ 

¶ ȅ͗ȋǷǵȄǼ (Stiffener) ȀǔȋǻȄȋǤ 

¶ ǻ̆ȄǔȋǾǼ ȀȄȋǶȄǬɝ ǖǔȋǾ 
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Tee Joint-ǞǼ ͼξΖ 

ȭǻǣȄȋǵ ǞǢʨ ǖǔǾ ǗȋǼǢʨ ǖǔǾȋǢ ȀȄȋǶȄǬɝ ȭǳȓ ǸȄ ǽνǹȄȋǸ ֜ɦ  ǲȄȋǢ, ȭȀǣȄȋǵ Tee Joint ӝǸ ǢȄǻɝǢǼǑ Ǟʨ ǷʅȄȅʛȋǢǾǵ 

ǢȄȋǩ Ǹϗǽ ϤǸϘǱ ǞǢʨ ǩȋȓ̀Ǒ  

 

֧ȅǸǴȄ 

¶ ǾȅʱǾȄǽȆ ȭʚǺ ȀǔȋǻȄǤ ȮǱȅǼ ǢȋǼ 

¶ ȅǷȋǽǬ Ǡȋȓȋ̷Ǽ ǺȄϡȋǺ Ȁȁȋǩ Ȁǔ֜ʱ ǢǼȄ ǻȄȓ 

¶ ȅǸȅǹ̏ ͖ȄǢǧȄǼȄǽ ǢȄȋǩ ӝǸ ǚǶȋǻȄǤȆ 

ǖ֧ȅǸǴȄ 

¶ ֖ǽ Ǟȋˈȋǽ ǸȀȄȋǽ ȅǺȀǖʅȄǽȄǘǵȋǺ̀ ȁȓ 

¶ ǖȀǺ ǱȄȋǶ ȅǸӜȅǱ ȁȋǱ ǶȄȋǼ 

¶ ξǬ ǖǔȋǾ ȅǷǚǾǵ ǢǺ ȁȋǽ ǩȋȓ̀ ԋǸɝǽ ȁȓ 

 

Tee Joint-Ǟ ȭǣȓȄǽ ǼȄǣȄǼ ȅǸǿȓ 

¶ ȀʪǢ ȡȘ ȅǮȅʈ ȭǢȄǰ ǸǩȄȓ ǼȄǣȋǱ ȁȋǸ 

¶ ԋǘ ǶȄȋǾ ȀǺȄǵ ȅǷȋǽǬ ȮǱȅǼ ǢǼȋǱ ȁȋǸ 

¶ ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ǗȋǤ ȅǷǬ-ǗǶ ʪǢ ǢǼȋǱ ȁȋǸ 

¶ ǩȋȓ̀ ǶȅǼ͈ȄǼ ǼȄǣȋǱ ȁȋǸ 

¶ ǠȓȄǢɝȅǶȀ ȭǻǵ ǵȋȑ ǵȄ ǻȄȓ ǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ 
 

Tee Joint-Ǟ ȀȄǴȄǼǰ Δʨ 

¶ ǖȀǺ ȅǷȋǽǬ ȀȄǘǩ 

¶ ǞǢ ǶȄȋǾ ȭǸȅǾ ǴȄԅ ǩǺȄ 

¶ ȭǶȄȋǼȄȅȀʨ 

¶ ȅǷǚǾǵ ǵȄ ȁǠȓȄ 

¶ ȭǢȄǰ ʪǢ ǵȄ ǲȄǢȄ 

 

Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǴȄǼǰȄ 

Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǸǽȋǱ ȭǸȄǪȄȓ, ǢȄȋǩǼ ӶǢǼȄ ǸȄ ǩȋȓ̀ʨ ǢȆ ǖǸ͛Ȅȋǵ ǗȋǨ ǞǸǔ Ǡȋȓ̷ȄǼ ȭȀǘ ǖǸ͛Ȅȋǵ ǢȆǹȄȋǸ Ǡȋȓ̷ 

ǢǼȋǨǑ ȀǸ ȀǺȓ ǢȄǩ flat ǖǸ͛Ȅȓ ǢǼȄ ǻȄȓ ǵȄǑ ǸȄ͚ȋǸ vertical, horizontal ǸȄ ǖϢȄϢ ǶȅǩǾȋǵǠ ǢȄǩ ǢǼȋǱ ȁȓǑ 

ǶȅǩǾǵ ǸǳǽȄȋǽ Ǡȋȓ̷ ԚȋǽǼ ǗǧǼǰ, ǴȄԅǼ ʙǸȄȁ, ʈʅȄȅǹʨǼ ʙǹȄǸ ǞǸǔ ʏȄȋǹǽ ȭǢȐǾǽ Ǹǳȋǽ ǻȄȓǑ ǱȄǘ ǶȅǩǾǵ Ȁ̩ ȋǢɝ 

ǶȅǼ͈ȄǼ ǴȄǼǰȄ ǲȄǢȄ ǖǱʅ̇ ǩξȅǼǑ 

 

F Position  

F ǺȄȋǵ Fillet Weld PositionǑ 

ǖǲɝȄִ, ȭǻǣȄȋǵ ȅǷȋǽǬ Ǡȋȓ̷ ǢǼȄ ȁȓ, ȭȀǘ ǶȅǩǾǵȋǢ F ȅǳȋȓ ȭǸȄǪȄȋǵȄ ȁȓǑ 

ȮǸȅǾ͊ʅ 

¶ Ǡȋȓȅ̷ǔ ԅǽǵȄ֚ǽǢ Ȁȁǩ 

¶ ʈʅȄȅǹʨǼ ǢȄǼȋǰ Ǡȋȓ̷ Ԛǽ Ȁȁȋǩ ȅǵȓ̆ǰ ǢǼȄ ǻȄȓ 

¶ ȅǸǮ ֧̋Ǽ Ǡ ȀǺȄǵ ǢǼȄ Ȁȁǩ 
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¶ ǵԅǵ ʙȅǾʹǰȄǲͫȋǳǼ ǩϢ ȭǾǣȄǼ ǚǶȋǻȄǤȆ 

 

Fillet weld ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǩȋǻȂȋ̀ ȭǸȅǾ ȁȓ: 

¶ Tee Joint 

¶ Lap Joint 

¶ Corner Joint 

ǱȄǘ Tee Joint ȭǾǣȄǼ ȀȄȋǲ F Position-ǞǼ Ȁ̩ Ǣɝ ӝǸ ȭǸȅǾǑ 

 

 

2F Position 

2F ȁȋǽȄ Horizontal Fillet Weld PositionǑ 

ǞǣȄȋǵ ȅǷȋǽǬ Ǡȋȓ̷ Ǘԑ֗ȅǺǢ ǸȄ ȁǼȄǘǩ̀Ȅǽ ǖǸ͛Ȅȓ ǢǼȄ ȁȓǑ 

 

ȭǢȄǲȄȓ ϤǸȁȄǼ ȁȓ 

¶ Tee Joint-Ǟ 

¶ Lap Joint-Ǟ 

¶ Corner Joint-Ǟ 

 

ȮǸȅǾ͊ʅ 

¶ ǩȋȓ̀ ʨ ǞǺǵ ǖǸ͛Ȅȓ ǲȄȋǢ ȭǻǣȄȋǵ Ǡȋȓ̷ ǴȄԅ ǞǢȅǳȋǢ ȅǵȋǧ ǵȄǺȄǼ ʙǸǰǱȄ ǼȄȋǣ 

¶ ȅǷȋǽǬ ȅǸǮ ȀǺȄǵ ǼȄǣȄ ǞǢӶ Ǣ͊ǢǼ ȁȋǱ ǶȄȋǼ 

¶ ȀʪǢ Ǭǧɝ/ǘȋǽȋʭȄǮ ǖʅȄȋ̍ǽ ʙȋȓȄǩǵ 

ǢȄȋǩǼ ȭǢȐǾǽ 

¶ ǗǢɝ ȭǨȄǬ ǼȄǣȋǱ ȁȋǸ 

¶ ʏȄȋǹǽ ȅ͟Ǯ (Travel speed) ʪǢ ǼȄǣȋǱ ȁȋǸ 

¶ ǞǢǶȄȋǾ ȭǸȅǾ ǴȄԅ ǩǺȋǱ ȭǳǠȓȄ ǻȄȋǸ ǵȄ 

¶ ȅǸǮȋǢ ȀǺȄǵ ȅʔ֖ǩȄӜȅǱ ǼȄǣȋǱ ȁȋǸ 

 

2F Position-ǞǼ ͼξΖ 

ǸȄ͚Ǹ ǢȄȋǩǼ ȭʹȋʔ ȀǸȀǺȓ ̛ʅȄǬ ǖǸ͛Ȅȓ ǢȄǩ ǢǼȄ Ȁ̭Ǹ ȁȓ ǵȄǑ ǱȄǘ Horizontal Fillet welding ȭǾǣȄ ӝǸǘ 

ͼξΖԛǰɝǑ 

 

1G Position  

1G ȁȋǽȄ Flat Groove Weld PositionǑ ǞǣȄȋǵ Groove weld ̛ʅȄǬ ǖǸ͛Ȅȓ ǢǼȄ ȁȓǑ 

 

Groove Weld ǢȆ 

ǻǣǵ ԋʨ ǴȄǱǸ ǖǔȋǾǼ ǺȄȋǪ ǣсǩ ǸȄ ;ǹ (Groove) ȮǱȅǼ ǢȋǼ Ǡȋȓ̷ ǢǼȄ ȁȓ, Ǳǣǵ ǱȄȋǢ Groove Weld ǸǽȄ ȁȓǑ 

Ǟʨ ȀȄǴȄǼǰǱ Butt Joint-Ǟ ȭǸȅǾ ϤǸϘǱ ȁȓǑ 

 

1G-ǞǼ ȮǸȅǾ͊ʅ 

¶ Ǟʨ ȀǸȋǧȋȓ Ȁȁǩ Groove welding position 

¶ ǤȅǽǱ ǴȄԅ ȅǵȓ̆ǰ ǢǼȄ Ȁȁǩ 
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¶ ǵԅǵ ʙȅǾʹǰȄǲͫȋǳǼ ȭǾǣȄȋǵȄǼ ǩϢ ǚǶȋǻȄǤȆ 

¶ ǹȄȋǽȄ ȭǶȅǵȋʏǾǵ ǶȄǠȓȄ ǻȄȓ 

 

ȭǢȄǲȄȓ ϤǸϘǱ ȁȓ 

¶ Butt Joint-Ǟ 

¶ ȭ̘Ǭ Ǡȋȓȅ̷ǔ-Ǟ 

¶ ǶȄǘǶ ȭʏȅǵǔ-ǞǼ ʙȄǲȅǺǢ ǶǻɝȄȋȓ 

 

1G Position-Ǟ ȭǣȓȄǽ ǼȄǣȄǼ ȅǸǿȓ 

¶ ԋǘ ȭ̘ȋǬǼ ϛȄǶ ȀǺȄǵ ȁȋǱ ȁȋǸ 

¶ ǗǢɝ Ȯǳǥɝʅ ʪǢ ǼȄǣȋǱ ȁȋǸ 

¶ ȅǸǮ ȭȀȄǩȄ ǼȄǣȋǱ ȁȋǸ 

¶ ǖȅǱȅǼɦ ǢȄȋǼ̀ ȅǳȋǽ ǸȄǵɝ- ȭΘȄ (Burn through) ȁȋǱ ǶȄȋǼ 

¶ ǢǺ ǢȄȋǼȋ̀ ȭǶȅǵȋʏǾǵ ǢǺ ȁȋǸ 

 

2G Position  

2G ȁȋǽȄ Horizontal Groove Weld PositionǑ ǞǣȄȋǵ Groove weld ǖԑ֗ȅǺǢ ǖǸ͛Ȅȓ ǢǼȄ ȁȓǑ 

 

ȮǸȅǾ͊ʅ 

¶ Ǟʨ 1G-ǞǼ ԅǽǵȄȓ Ǣʪǵ 

¶ ǤȅǽǱ ǴȄԅ ȅǵȋǧ ȭǵȋǺ ȭǻȋǱ ǧȄȓ 

¶ Ǡȋȓ̷ Ԛǽ ȅǵȓ̆ȋǰ ǳʹǱȄ ǳǼǢȄǼ 

¶ ȅǸȋǾǿ ǢȋǼ Butt Joint-Ǟ Ǟǘ ǶȅǩǾȋǵ ǹȄȋǽȄ ʙʅȄǢʨȀ ǳǼǢȄǼ 

 

ȭǢȄǲȄȓ ϤǸϘǱ ȁȓ 

¶ Butt Joint-Ǟ 

¶ ȭ̘Ǭ ȀǔȋǻȄȋǤ 

¶ ǢȄǭȄȋǺȄǤǱ Ǡ ȅǾ̼ ǢȄǼǣȄǵȄǼ ǢȄȋǩ 

ǢȄȋǩǼ ȭǢȐǾǽ 

¶ ǘȋǽȋʭȄǮ/ǬȋǧɝǼ ȭǢȄǰ ȀʪǢ ǼȄǣȋǱ ȁȋǸ 

¶ ȅǸȋǮǼ ǚǶȋǼǼ Ǡ ȅǵȋǧǼ ʙȄ̇ ȀǺȄǵǹȄȋǸ ԛǼǰ ǢǼȋǱ ȁȋǸ 

¶ ǖȅǱȅǼʱ Ǥǽǵ ǞȑȄȋǱ ȁȋǸ 

¶ ʏȄȋǹǽ ȅ͟Ǯ Ǡ ȅȁǬ ǘǵԚǬ ȅǵȓ̆ǰ ǢǼȋǱ ȁȋǸ 

 

2G Position-ǞǼ ͼξΖ 

ǸȄ͚Ǹ ȅǾ̼ ǢȄǼǣȄǵȄȓ Horizontal Groove Welding ǞǢʨ ӝǸǘ ͼξΖԛǰɝ ǳ́ǱȄǑ ǢȄǼǰ ǖȋǵǢ ȅ͛Ǽ ǢȄǭȄȋǺȄȋǢ 

ӢȅǼȋȓ ̛ʅȄǬ ǖǸ͛Ȅȓ ǗǵȄ ǻȄȓ ǵȄǑ 

 

Demonstration-ǞǼ ȀǺȓ ʙȅǾʹǰȄǲͫǼ ǩȄǵȄ ǩξȅǼ ȅǸǿȓ 

ʙȅǾ́ǰȄǲͫȋǢ ʙǳǾɝȋǵǼ ȀǺȓ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ֓ǪȋǱ ȁȋǸð 
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ș. Joint ȅǧǵȋǱ ǶȄǼȄ 

¶ Ǟʨ Butt Joint ǵȄȅǢ Tee Joint? 

¶ ȭǢǵ Ǟǘ ǩȋȓ̀ ϤǸȁȄǼ ȁȋˏ? 

Ț. Position ȅǧǵȋǱ ǶȄǼȄ 

¶ Ǟʨ 1G, 2G ǵȄȅǢ 2F? 

¶ Fillet weld ȁȋˏ, ǵȄ Groove weld ȁȋˏ? 

ț. ȀʪǢ ǖʅȄȋˈǽ 

¶ ǘȋǽȋʭȄǮ/ǬȋǧɝǼ ȭǢȄǰ ʪǢ ǼȄǣȋǱ ȁȋǸ 

¶ ǩȋȓ̀ ǖԑǻȄȓȆ ȭǢȄǰ ǶȅǼǸǱɝǵ ǢǼȋǱ ȁȋǸ 

Ȝ. ʏȄȋǹǽ ȅ͟Ǯ 

¶ ӝǸ ΚǱ ȁȋǽ fusion ǢǺ ȁȋǸ 

¶ ӝǸ ǴȆȋǼ ȁȋǽ ǴȄԅ ǩȋǺ ǻȄȋǸ 

ȝ. Heat Control 

¶ ȭǸȅǾ ǱȄȋǶ burn through ȁȋǱ ǶȄȋǼ 

¶ ǢǺ ǱȄȋǶ penetration ǢǺ ȁȋǸ 
 

 

ǩȋȓ̀ ǞǸǔ ǶȅǩǾǵ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ Ȁ̩Ȅǳǵ ʙȅʆȓȄ  

 

Butt Joint Demonstration Steps: 

 

ǴȄǶ ș: ȭ̘Ǭ ʙϊǱ ǢǼȄ: ԋǘʨ ȭ̘Ǭ ȀǺȄǵ ǺȄǶ ǖԑǻȄȓȆ ǢȄǬȋǱ ȁȋǸǑ 

ǴȄǶ Ț: ǶȅǼ͈ȄǼ ǢǼȄ: ȭ̘ȋǬǼ ǴȄǼ grinder ǸȄ wire brush ȅǳȋȓ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ț: ǩȋȓ̀ ȭȀǬ ǢǼȄ: ԋǘ ȭ̘Ǭ ֙ȋǣȄ֙ȅǣ ȀǺȄǵǹȄȋǸ ǸȀȄȋǱ ȁȋǸǑ 

ǴȄǶ Ȝ: ϛȄǶ ǼȄǣȄ: ʙȋȓȄǩǵ ǖԑǻȄȓȆ ǖ̼ root gap ǼȄǣȋǱ ȁȋǸǑ 

ǴȄǶ ȝ: Tack weld ǢǼȄ: ԋǘ ǶȄȋǾ ȭǨȄǬ tack weld ȅǳȋȓ ȭ̘Ǭ ȅ͛Ǽ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ȟ: Position ʪǢ ǢǼȄ: Butt joint-ǞǼ ǩϢ 1G ǸȄ 2G position ǖԑǻȄȓȆ ȭ̘Ǭ ǸȀȄȋǱ ȁȋǸǑ 

ǴȄǶ ȟ: Welding ǢǼȄ: ȭȀȄǩȄ ǽȄǘȋǵ arc ǧȄȅǽȋȓ weld bead ȅǳȋǱ ȁȋǸǑ 

ǴȄǶ Ƞ: Slag ǶȅǼ͈ȄǼ ǢǼȄ: ȅǧȅǶǔ hammer Ǡ wire brush ȅǳȋȓ slag ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ȡ: ǶǼȆʹȄ ǢǼȄ: ȅǸǮ ȭȀȄǩȄ, ȀǺȄǵ ǞǸǔ fusion ʪǢ ȁȋȓȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸǑ 

 

Tee Joint Demonstration Steps: 

 

ǴȄǶ ș: ȭ̘Ǭ ʙϊǱ ǢǼȄ: ǞǢʨ plate ȀǺǱȋǽ ǞǸǔ ǗȋǼǢʨ plate ȡȘ¯ ȭǢȄȋǰ ǸȀȄȋǱ ȁȋǸǑ 

ǴȄǶ Ț: ǶȅǼ͈ȄǼ ǢǼȄ: ǩȋȓȋ̀Ǽ   ǩȄȓǤȄ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ț: Try Square ȅǳȋȓ check ǢǼȄ: Plate ȡȘ¯ ȭǢȄȋǰ ʪǢ ǗȋǨ ȅǢǵȄ Try Square ȅǳȋȓ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ  

ǴȄǶ Ȝ: Tack weld ǢǼȄ: ԋǘ ǶȄȋǾ tack weld ȅǳȋȓ plate ȅ͛Ǽ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ȝ: Position ʪǢ ǢǼȄ: Tee joint-ǞǼ ǩϢ F ǸȄ 2F position ǖԑǻȄȓȆ ǸȀȄȋǱ ȁȋǸǑ 

ǴȄǶ Ȟ: Fillet weld ǢǼȄ: ǩȋȓȋ̀Ǽ   ȭǢȄǰ ǸǼȄǸǼ ȀǺȄǵǹȄȋǸ fillet weld ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ ȟ: Slag ǶȅǼ͈ȄǼ ǢǼȄ: Weld ȭǾǿ ȁȋǽ slag ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

ǴȄǶ Ƞ: ǶǼȆʹȄ ǢǼȄ: Fillet size ȀǺȄǵ ȁȋȓȋǨ ȅǢǵȄ ǞǸǔ weld ʪǢǺȋǱȄ ǸȋȀȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸǑ 
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Position ǖԑǻȄȓȆ Demonstration 

 

1G Position Demonstration 

ǖǲɝ: Flat groove weld position 

ϤǸȁȄǼ: ȀȄǴȄǼǰǱ Butt Joint-Ǟ 

ǴȄǶȀ֚ȁ: 

ș. ԋǘʨ plate flat ǖǸ͛Ȅȓ ǸȀȄȋǱ ȁȋǸǑ 

Ț. plate-ǞǼ ǴȄȋǼ gap Ǡ alignment ʪǢ ǢǼȋǱ ȁȋǸǑ 

ț. tack weld ȅǳȋǱ ȁȋǸǑ 

Ȝ. electrode/torch ȀʪǢ angle-Ǟ ǴǼȋǱ ȁȋǸǑ 

ȝ. joint ǸǼȄǸǼ ǴȆȋǼ ǴȆȋǼ weld ǢǼȋǱ ȁȋǸǑ 

Ȟ. slag ǶȅǼ͈ȄǼ ǢȋǼ weld check ǢǼȋǱ ȁȋǸǑ 

Ǻȋǵ ǼȄǣȋǸ: 

¶ Ǟʨ ȀǸȋǧȋȓ Ȁȁǩ groove welding position 

¶ bead ȭȀȄǩȄ ǼȄǣȋǱ ȁȋǸ 

 

2G Position Demonstration 

ǖǲɝ: Horizontal groove weld position 

ϤǸȁȄǼ: ȀȄǴȄǼǰǱ Butt Joint-Ǟ 

 

ǴȄǶȀ֚ȁ: 

ș. ԋǘʨ plate vertical ǹȄȋǸ ȭȀǬ ǢǼȋǱ ȁȋǸǑ 

Ț. joint horizontal ǽȄǘȋǵ ǼȄǣȋǱ ȁȋǸǑ 

ț. tack weld ȅǳȋȓ plate ǗǬǢȄȋǱ ȁȋǸǑ 

Ȝ. electrode/torch ǞǢӶ control ǢȋǼ ǴǼȋǱ ȁȋǸǑ 

ȝ. ȅǵȋǧ Ǥȋǽ ǶȑȄ ȭǼȄǴ ǢȋǼ weld ǢǼȋǱ ȁȋǸǑ 

Ȟ. slag ǶȅǼ͈ȄǼ ǢȋǼ weld ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

Ǻȋǵ ǼȄǣȋǸ: 

¶ molten metal ȅǵȋǧ ǵȄǺȋǱ ǶȄȋǼ 

¶ speed Ǡ angle ʪǢ ǼȄǣȋǱ ȁȋǸ 

 

F Position Demonstration 

ǖǲɝ: Fillet weld position 

ϤǸȁȄǼ: ȀȄǴȄǼǰǱ Tee Joint-Ǟ 
 

ǴȄǶȀ֚ȁ: 

ș. ԋǘ plate Tee joint ǗǢȄȋǼ ǸȀȄȋǱ ȁȋǸǑ 

Ț. ȡȘ¯ angle ʪǢ ǢǼȋǱ ȁȋǸǑ 

ț. tack weld ȅǳȋǱ ȁȋǸǑ 

Ȝ. joint corner ǸǼȄǸǼ fillet weld ȅǳȋǱ ȁȋǸǑ 
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ȝ. bead ȀǺȄǵ ǼȄǣȋǱ ȁȋǸǑ 

Ȟ. slag ǶȅǼ͈ȄǼ ǢȋǼ check ǢǼȋǱ ȁȋǸǑ 

Ǻȋǵ ǼȄǣȋǸ: 

¶ weld triangle shape-ǞǼ ǺȋǱȄ ȁǠȓȄ ǹȄȋǽȄ 

¶ ԋǘ ǶȄȋǾ fusion ʪǢ ǲȄǢȋǱ ȁȋǸ 

 

2F Position Demonstration 

ǖǲɝ: Horizontal fillet weld position 

ϤǸȁȄǼ: ȀȄǴȄǼǰǱ Tee Joint-Ǟ 
 

ǴȄǶȀ֚ȁ: 

ș. Tee joint horizontal fillet welding-ǞǼ ǩϢ ȭȀǬ ǢǼȋǱ ȁȋǸǑ 

Ț. joint area ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

ț. tack weld ȅǳȋȓ plate ǗǬǢȄȋǱ ȁȋǸǑ 

Ȝ. electrode/torch 45¯ ȭǢȄȋǰ ǴǼȋǱ ȁȋǸǑ 

ȝ. joint ǸǼȄǸǼ ȀǺȄǵǹȄȋǸ fillet weld ǢǼȋǱ ȁȋǸǑ 

Ȟ. slag ǶȅǼ͈ȄǼ ǢȋǼ weld ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

Ǻȋǵ ǼȄǣȋǸ: 

¶ metal ǞǢȅǳȋǢ ӱȋǽ ȭǻȋǱ ǶȄȋǼ 

¶ bead ȀǺȄǵ ǼȄǣȋǱ ȁȋǸ 

 

Safety / ȀǱǢɝǱȄ: 

¶ Welding helmet ǶǼȋǱ ȁȋǸ 

¶ Hand gloves ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ 

¶ Apron Ǡ safety shoe ǶǼȋǱ ȁȋǸ 

¶ ǣȄȅǽ ȁȄȋǱ ǤǼǺ plate ǴǼȄ ǻȄȋǸ ǵȄ 

¶ ǢȄȋǩǼ ͛Ȅǵ ǶȅǼ͈ȄǼ ǼȄǣȋǱ ȁȋǸ 

¶ Earth connection ʪǢ ǗȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸ 

¶ ǗȋǾǶȄȋǾ ǳȄȁʅ Ǹϊ ǼȄǣȄ ǻȄȋǸ ǵȄ 

ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ 

¶ Welding machine 

¶ Electrode / filler wire 

¶ Welding holder / torch 

¶ Earth clamp 

¶ MS plate 

¶ Steel ruller 

¶ Chipping hammer 

¶ Wire brush 

¶ Grinder 

¶ Measuring scale 

¶ PPE (helmet, gloves, apron, safety shoe) 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - ȝ.ș 

 

Ȁǔȅʹ̔ ʙ̈́: 

ș. MIG ǸȄ GMAW welding drawing ϤȄϚȄ ǢǼȄ ȭǢǵ ͼξΖԛǰɝ? 

Ț. ǢȄȋǩǼ requirement ǖԑǻȄȓȆ  MIG welding machine Ǡ tools ȅǵǸɝȄǧǵ ǢǼȋǱ  ȁȓ ȭǢǵ? 

ț. MIG welding ǢǼȄǼ ȀǺȓ PPE ȭǢǵ ϤǸȁȄǼ ǢǼȋǱ ȁȓ? 

Ȝ. Shielding gas-ǞǼ ǢȄǩ ǢȆ? 

ȝ. Welding-ǞǼ ǗȋǤ base metal Ǡ weld area ʙϊǱ ǢǼȄ ȭǢǵ ǩξȅǼ? 

 

ǸϗȅǵǸɝȄǧǵȆ ʙ̈́Ǖ 

ș. MIG welding drawing ϤȄϚȄ ǢǼȄǼ ȀǺȓ ȭǢȄǵ ȅǸǿǻȂʨ ʙǴȄǵǹȄȋǸ ȭǳǣȄ ȁȓ? 

Ǣ) Ǽǔ 

ǣ) ǩȋȓ̀, ǺȄǶ Ǡ position 

Ǥ) ȭǺȅǾȋǵǼ Ǡǩǵ 

ǥ) ǱȄȋǼǼ ǳȄǺ 

 

Ț. ȅǵȋǧǼ ȭǢȄǵʨ MIG welding-ǞǼ ǩϢ Personal Protective Equipment (PPE)? 

Ǣ) Welding helmet 

ǣ) Safety gloves 

Ǥ) Safety shoes 

ǥ) ǚǶȋǼǼ ȀǸͼȋǽȄ 

 

ț. Base metal-ǞǼ thickness ǖԑǻȄȓȆ ȭǢȄǵʨ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ? 

Ǣ) Wire electrode size 

ǣ) Table cover 

Ǥ) Wall fan 

ǥ) Marker pen 

 

Ȝ. Welding-ǞǼ ǗȋǤ base metal surface ȭǲȋǢ ǢȆ ǖǶȀȄǼǰ ǢǼȄ ʙȋȓȄǩǵ? 

Ǣ) ȭǱǽ, ǺȅǼǧȄ Ǡ ԎȋǽȄ 

ǣ) Ǽǔ 

Ǥ) ǺǻȂǽȄ 

ǥ) ǚǶȋǼǼ ȀǸͼȋǽȄ 

 

ȝ. MIG welding machine operation demonstration-ǞǼ ȀǺȓ ȭǢȄǵʨ ȭǳǣȄȋǵȄ ȁȓ? 

Ǣ) Machine setup Ǡ adjustment 

ǣ) Wire feed Ǡ gas flow 

Ǥ) Arc start ǞǸǔ welding technique 

ǥ) ǚǶȋǼǼ ȀǸͼȋǽȄ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - ȝ.ș  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

ș. MIG ǸȄ GMAW welding drawing ϤȄϚȄ ǢǼȄ ȭǢǵ ͼξΖԛǰɝ? 

ǚ˭Ǽ: ǢȄǼǰ drawing ȭǳȋǣ ǩȋȓȋ̀Ǽ ǴǼǵ, ǺȄǶ, welding position, weld size ǞǸǔ ǢȄȋǩǼ 

requirement ȀʪǢǹȄȋǸ ȭǸȄǪȄ ǻȄȓ Ǒ ǞȋǱ ֖ǽ ǢǺ ȁȓ ǞǸǔ ǢȄȋǩǼ ǺȄǵ ǹȄȋǽȄ ȁȓǑ 

 

Ț. ǢȄȋǩǼ requirement ǖԑǻȄȓȆ  MIG welding machine Ǡ tools ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓ ȭǢǵ? 

ǚ˭Ǽ: ǻȄȋǱ base metal-ǞǼ ǴǼǵ, thickness ǞǸǔ job requirement ǖԑǻȄȓȆ  ȀʪǢ machine, torch, 

cable, plier, wire brush Ǡ ǖϢȄϢ tools ϤǸȁȄǼ ǢǼȄ ǻȄȓ  ǞǸǔ ǹȄȋǽȄ welding quality ǶȄǠȓȄ ǻȄȓǑ 

 

ț. MIG welding ǢǼȄǼ ȀǺȓ PPE ȭǢǵ ϤǸȁȄǼ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: PPE ϤǸȁȄǼ ǢǼȋǽ ȭǧȄǣ, ֙ǣ, ȁȄǱ, ǾǼȆǼ ǞǸǔ ǶȄ ͟ȄǢɝ, ǱȄǶ, ȭǴсǻȂȄ, UV Ǽȅͅ Ǡ ǤȅǽǱ ǴȄԅ ȭǲȋǢ ֧ǼȅʹǱ 

ǲȄȋǢǑ 

 

Ȝ. Shielding gas-ǞǼ ǢȄǩ ǢȆ? 

ǚ˭Ǽ: Shielding gas weld pool-ȭǢ ǸȄǘȋǼǼ ǸȄǱȄȀ, ǖȅʺȋǩǵ Ǡ Ԍǿǰ ȭǲȋǢ ǼʹȄ ǢȋǼǑ ǞȋǱ weld 

bead ǹȄȋǽȄ ȁȓ ǞǸǔ defect ǢȋǺǑ 

 

ȝ. Welding-ǞǼ ǗȋǤ base metal Ǡ weld area ʙϊǱ ǢǼȄ ȭǢǵ ǩξȅǼ? 

ǚ˭Ǽ: ǢȄǼǰ surface ǶȅǼ͈ȄǼ ǵȄ ǲȄǢȋǽ ǺȅǼǧȄ, ȭǱǽ, ԎȋǽȄ ǸȄ ǺǻȂǽȄǼ ǢȄǼȋǰ weld defect ȁȋǱ ǶȄȋǼǑ 

ǶȅǼ͈ȄǼ surface-Ǟ ǹȄȋǽȄ fusion Ǡ strong joint ǶȄǠȓȄ ǻȄȓǑ 

 

ǸϗȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭ǼǕ 

ș. MIG welding drawing ϤȄϚȄ ǢǼȄǼ ȀǺȓ      ȭǢȄǵ ȅǸǿǻȂʨ ʙǴȄǵǹȄȋǸ ȭǳǣȄ ȁȓ? 

ǚ˭Ǽ: ǣ) ǩȋȓ̀, ǺȄǶ Ǡ position 

 

Ț. ȅǵȋǧǼ ȭǢȄǵʨ MIG welding-ǞǼ ǩϢ Personal Protective Equipment (PPE)? 

ǚ˭Ǽ: ǥ) ǚǶȋǼǼ ȀǸͼȋǽȄ 

 

ț. Base metal-ǞǼ thickness ǖԑǻȄȓȆ ȭǢȄǵʨ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: Ǣ) Wire electrode size 

 

Ȝ. Welding-ǞǼ ǗȋǤ base metal surface ȭǲȋǢ ǢȆ ǖǶȀȄǼǰ ǢǼȄ ʙȋȓȄǩǵ? 

ǚ˭Ǽ: ǥ) ǚǶȋǼǼ ȀǸͼȋǽȄ 

 

ȝ. MIG welding machine operation demonstration-ǞǼ ȀǺȓ ȭǢȄǵʨ ȭǳǣȄȋǵȄ ȁȓ? 

ǚ˭Ǽ: ǥ) ǚǶȋǼǼ ȀǸͼȋǽȄ 
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ǩǸ ȅǾǬ (Job Sheet) - ȝ.ș 

 

ǩȋǸǼ ǵȄǺǕ MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾȋǵǼ ǩϢ ʙϊǱ Ǡ ȭȀǬ-ǗǶ ǢǼǵǑ 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶǕ (Working Procedure / Steps):  

¶ ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

¶ ǢȄǩʨ Ȁ̩ ̏ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

¶ ǢȄȋǩǼ ǴǼǵ, ǩȋȓȋ̀Ǽ ǴǼǵ, ǴȄԅǼ ʙǢȄǼ ǞǸǔ ԚξΖ ֓ȋǪ ȅǵǵǑ 

¶ ǢȄǩ ǖԑǻȄȓȆ ȀʪǢ ǠȓʅȄǼ, ϛȄȀ ǞǸǔ ȭǺȅǾǵ ȭȀʨǔ ȅǵǸɝȄǧǵ ǢξǵǑ 

¶ ǢǺɝ͛ǽ ʙϊǱ ǢξǵǑ 

¶ MIG Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǸȄȅȁʅǢ ǖǸ͛Ȅ ǶǼȆʹȄ ǢξǵǑ 

¶ ǶȄǠȓȄǼ ȭǢǸǽ, Ǘǲɝ ȭǢǸǽ, ǤȄǵ, ȭȁȄȀ ǶȄǘǶ ǞǸǔ ȭǼͼȋǽǬǼ ʪǢ ǗȋǨ ȅǢ ǵȄ ȭǳȋǣ ȅǵǵǑ 

¶ ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ ͛ȄǶǵ ǢξǵǑ 

¶ ǠȓʅȄǼ ȅǷǮ ȅȀȋ͗Ǻ ȭȀǬ ǢξǵǑ 

¶ ϛȄȀ ȀǔȋǻȄǤ ʙǳȄǵ ǢξǵǑ 

¶ Ǘǲɝ ɹʅȄ̩ ǠȓȄǢɝȅǶȀ ǸȄ Ǡȋȓȅ̷ǔ ȭǬȅǸȋǽǼ ǶȅǼ͈ȄǼ ǴȄǱǸ ǖǔȋǾ ǾɦǹȄȋǸ ǽȄǤȄǵǑ 

¶ ǢȄȋǩǼ ǴǼǵ Ǡ ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ȭǹȄȋ̵ǩ ǞǸǔ ǠȓʅȄǼ ȅǷǮ ȅ͟Ǯ ȭȀǬ ǢξǵǑ 

¶ ͓ʅȄǶ ȭ̘ȋǬǼ ǚǶǼ ȭǬ͗ ǼȄǵ ǶȅǼǧȄǽǵȄ ǢξǵǑ 

¶ ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

ȀǱǢɝǱȄ (Caution): 

¶ ȭǹǩȄ ȁȄȋǱ ȭǺȅǾǵ ǸȄ ǱȄǼ ͟Ǿɝ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ ȀǸȀǺȓ ǣȄȑȄ ǖǸ͛Ȅȓ ǼȄǣȋǱ ȁȋǸǑ 

¶ ϛȄȀ ȅǽǢ ǲȄǢȋǽ ȭǺȅǾǵ ǧȄ֟ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ȀǸ ȀǔȋǻȄǤ ǶǼȆʹȄ ǵȄ ǢȋǼ ǶȄǠȓȄǼ ǖǵ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ Ǘǲɝ ɹʅȄ̩ ȀʪǢǹȄȋǸ ǽȄǤȄȋǵȄ ǵȄ ǲȄǢȋǽ ǢȄǩ ςξ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ ǤǼǺ ǢǵϜȄʮ ʨǶ ǸȄ ǵǩǽ ǣȄȅǽ ȁȄȋǱ ǴǼȄ ǻȄȋǸ ǵȄǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- ȝ.ș 

 

ǩȋǸǼ ǵȄǺǕ MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǖǶȄȋǼǾȋǵǼ ǩϢ ʙϊǱ Ǡ ȭȀǬ-ǗǶ ǢǼǵǑ 

 

ϤȅʱǤǱ ֧ ǼʹȄ ȀǼ˙ȄǺ Required 

PPE: 

ʙȋȓȄǩǵȆȓ     ǻ̆ǶȄȅǱ Required 

Tools & Equipment:  

ʙȋȓȄǩǵȆȓ     ǚǶǢǼǰ Required 

Materials:  

¶ Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ 

¶ ȭȀǷʨ ǤǤǽȀ / ֧ǼʹȄ ǧǾǺȄ 

¶ ǧȄǺȑȄǼ ȁȄǱȋǺȄǩȄ 

¶ ǞȋʙȄǵ 

¶ ȭȀǷʨ ӮǱȄ 

¶ ǢȄȋǩǼ ȭǶȄǾȄǢ / ǠǹȄǼǖǽ 

 

¶ MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ 

¶ Ǡȋȓȅ̷ǔ ǤȄǵ / Ǭǧɝ 

¶ ǠȓʅȄǼ ȅǷǮȄǼ 

¶ Ǘǲɝ ɹʅȄ̩  

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ 

¶ ϛȄȀ ȭǼͼȋǽǬǼ 

¶ ỡ̄Ȅ ȅǺǬȄǼ 

¶ ϛȄȀ ȭȁȄȀ ǶȄǘǶ 

¶ ͟ʅȄǵȄǼ / ȭǼ˗ 

¶ Ȅ̘ȓȄȀɝ 

¶ ǠȓʅȄǼ ʛȄǾ 

¶ ʴʅȄ̩ 

¶ Ǡȋȓȅ̷ǔ ȭǬȅǸǽ 

¶ MIG ǠȓʅȄǼ ǘȋǽǢȋʏȄǮ 

¶ ȭǸȀ ȭǺǬȄǽ / ͓ʅȄǶ ȭ̘Ǭ 

¶ ȅǾȅ̷ǔ ϛȄȀ (CO / Argon / 

Mixed Gas) 

¶ ǢǵϜȄʮ ʨǶ 

¶ ǵǩǽ 

¶ ǶȅǼ͈ȄǼ ǢȄǶȑ 

 

ȀȄǴȄǼǰ ȭǬǢȅǵǢʅȄǽ ȅǵȋǳɝǾǵȄ 

¶ ǠȓʅȄǼ ȀȄǘǩ: Ș.Ƞ ȅǺȅǺ / ș.Ș 

ȅǺȅǺ / ș.Ț ȅǺȅǺ 

¶ ϛȄȀ ʙǸȄȁ ȁȄǼ: șȘƙșȠ 

ȅǽǬȄǼ/ȅǺȅǵǬ 

¶ ȅ͗Ǣ-ǗǚǬ: ʙȄȓ șȘƙșȝ ȅǺȅǺ 

¶ ǢȄǩ ǖԑǻȄȓȆ ȭǹȄȋ̵ǩ Ǡ ǠȓʅȄǼ 

ȅǷǮ ȅ͟Ǯ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȋǸ 

¶ ǴȄԅǼ ǴǼǵ ǖԑǻȄȓȆ ϛȄȀ ȅǵǸɝȄǧǵ 

ǢǼȋǱ ȁȋǸ 
 

 

ǮȄȓȄʈȄǺ / ȭǽǗǚǬ / ʑǘǔ: 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ȝ.Ț 

 

ȅǾǣǵ Ƿǽ-Ț: Ǡȋȓȅ̷ǔ ǢȄǩ, ǻ̆ǶȄȅǱ ǞǸǔ ǢȄǩ ǴǼȄǼ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents):  

ü Ǡȋȓȅ̷ǔ ǢȄǩ, ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȅǧȅͥǱ ǢǼǵ 

ü Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢǼǵ 

ü Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȭȀǬ ǗǶ ǞǸǔ ȀǺεȓ 

 

(Ǣ) Ǡȋȓȅ̷ǔ ǢȄǩ, ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȅǧȅͥǱ ǢǼǵ 

Ǡȋȓȅ̷ǔ (Welding) ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ȀǸȋǧȋȓ ͼξΖԛǰɝ ȅǸǿȓ ȁȋǽȄ ǢȄȋǩǼ ǴǼǵ, ʙȋȓȄǩǵȆȓ ǻ̆ǶȄȅǱ 

(Equipment) ǞǸǔ ǢȄǩ ǴȋǼ ǼȄǣȄǼ ȀǼ˙ȄǺ (Holding Devices) ȀʪǢǹȄȋǸ ǾǵȄɦ ǢǼȄǑ ȀʪǢǹȄȋǸ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ 

ǵȄ ǢǼȋǽ Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǺȄǵ ǣȄǼȄǶ ȁȋǱ ǶȄȋǼ ǞǸǔ ԋǥɝǬǵȄǼ ӱǓȅǢ ǸȄȑȋǱ ǶȄȋǼǑ 

 

Welding Job ǾǵȄʱǢǼǰ 

Welding job ǾǵȄʱǢǼǰ ǸǽȋǱ ȭǸȄǪȄȓ ǢȄȋǩǼ ǴǼǵ, ǚǶȄǳȄǵ, ǩȋȓȋ̀Ǽ ǴǼǰ ǞǸǔ ǢȄȋǩǼ ǖǸ͛Ȅǵ ȅǵǴɝȄǼǰ ǢǼȄǑ 

Welding job ǾǵȄʱ ǢǼȄǼ ȀǺȓ ȭǻ ȅǸǿȓͼȋǽȄ ȭǳǣȋǱ ȁȓ: 

 

Ǣ) ǢȄȋǩǼ ǴǼǵǕ ǢȄǩʨ ǵԅǵ ȮǱȅǼ (Fabrication), ȭǺǼȄǺǱ (Repair) ǖǲǸȄ ȀǔȋǻȄǩǵ (Assembly) ȁȋǱ ǶȄȋǼǑ 

ǚǳȄȁǼǰ: 

¶ ԋǘʨ ȭ̘Ǭ ȭǩȄȑȄ ǽȄǤȄȋǵȄ 

¶ ǶȄǘǶ ȀǔȋǻȄǤ ǢǼȄ 

¶ ǹȄǦȄ ǖǔǾ ȭǺǼȄǺǱ ǢǼȄ 

 

ǣ) Base Metal ǸȄ Workpiece: ȭǢȄǵ ǴȄԅǼ ǚǶǼ ǢȄǩ ȁȋǸ ǱȄ ǩȄǵȄ ǩξȅǼǑ 

ȭǻǺǵ: 

¶ Mild Steel (MS) 

¶ Carbon Steel 

¶ Stainless Steel 

¶ Aluminum 

ǴȄԅǼ ǴǼǵ ǖԑǻȄȓȆ welding process, wire electrode ǞǸǔ gas ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ 

 

Ǥ) Thickness ǸȄ ԚξΖǕ ǴȄԅǼ ԚξΖ ǖԑǻȄȓȆ welding current, voltage ǞǸǔ wire size ȅǵǴɝȄǼǰ 

ǢǼȄ ȁȓǑ 
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ǥ) Joint ǞǼ ǴǼǵǕ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ȅǸȅǹ̏ ǴǼȋǵǼ ǩȋȓ̀ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ȭǻǺǵ: 

¶ Butt Joint 

¶ Lap Joint 

¶ Tee Joint 

¶ Corner Joint 

¶ Edge Joint 

 

Ǧ) Welding Position: ǢȄǩ ȭǢȄǵ ǖǸ͛Ȅȋǵ ǢǼȄ ȁȋǸ ǱȄ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȓǑ 

ȭǻǺǵ: 

¶ Flat Position 

¶ Horizontal Position 

¶ Vertical Position 

¶ Overhead Position 

 

ǧ) Drawing ǸȄ Sketch: Welding job ȀȄǴȄǼǰǱ drawing ǸȄ sketch ǖԑǻȄȓȆ ǢǼȄ ȁȓǑ Drawing ȭǲȋǢ 

joint, dimension, weld length ǞǸǔ weld size ȭǸȄǪȄ ǻȄȓǑ 

 

Equipment ǾǵȄʱǢǼǰ  

Equipment ǸǽȋǱ welding ǢȄǩ Ȁ̩̏ ǢǼȄǼ ǩϢ ϤǸϘǱ ǻ̆ǶȄȅǱ ȭǸȄǪȄȓǑ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȀʪǢ 

equipment ȅǵǸɝȄǧǵ ǢǼȄ ǩξȅǼǑ 

 

ʙǴȄǵ welding equipment 

 

Ǣ) Welding Machine: Ǟʨ welding ǢȄȋǩǼ ʙǴȄǵ ǻ̆Ǒ 

ȭǻǺǵ: 

¶ MIG Welding Machine 

¶ ARC Welding Machine 

¶ TIG Welding Machine 

¶ Gas Welding Set 

 

ǣ) Welding Torch / Gun: MIG welding-Ǟ torch ǸȄ gun-ǞǼ ǺȄϡȋǺ wire electrode feed ȁȓ ǞǸǔ 

arc ȮǱȅǼ ȁȓǑ 

 

Ǥ) Earth Clamp: Earth clamp workpiece-ǞǼ ȀȄȋǲ ȀǔȋǻȄǤ ͛ȄǶǵ ǢȋǼ ǻȄȋǱ electric circuit ȀҪǰɝ 

ȁȓǑ 

 

ǥ) Welding Cable: Machine ȭǲȋǢ welding current torch ǞǸǔ workpiece-Ǟ ȭǶȐǓǨȄȋǵȄǼ ǩϢ 

cable ϤǸϘǱ ȁȓǑ 

 

Ǧ) Wire Feed System: MIG welding-Ǟ wire electrode ϖȓǔȅʆȓǹȄȋǸ torch-ǞǼ ȅǳȋǢ feed ǢǼȄǼ 

ǩϢ wire feed system ϤǸȁȄǼ ǢǼȄ ȁȓǑ 
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ǧ) Gas Cylinder Ǡ Regulator: Shielding gas ϤǸȁȄǼ ǢǼȄǼ ǩϢ gas cylinder ǞǸǔ regulator 

ʙȋȓȄǩǵ ȁȓǑ 

ȀȄǴȄǼǰǱ ϤǸϘǱ gas: 

¶ Argon 

¶ Carbon dioxide (CO) 

 

Holding Devices 

Holding devices ȁȋǽȄ ǞǺǵ ȀǼ˙ȄǺ ǻȄ welding ǢǼȄǼ ȀǺȓ workpiece-ȭǢ ȅ͛ǼǹȄȋǸ ǴȋǼ ǼȄȋǣǑ ǻȅǳ 

workpiece ǵȑȄǧȑȄ ǢȋǼ ǱȄȁȋǽ weld joint ʪǢǺȋǱȄ ȁȋǸ ǵȄ ǞǸǔ weld defect ȮǱȅǼ ȁȋǱ ǶȄȋǼǑ 

 

ȀȄǴȄǼǰ Holding Devices 

 

Ǣ) Bench Vice: ȭǨȄǬ ǴȄǱǸ ӶǢǼȄ ǾʱǹȄȋǸ ǴȋǼ ǼȄǣȄǼ ǩϢ bench vice ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ǣ) C-Clamp: ԋǘʨ ȭ̘ǬȋǢ ǖ͛ȄȓȆǹȄȋǸ Ǿʱ ǢȋǼ ǴȋǼ ǼȄǣȄǼ ǩϢ C-clamp ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

Ǥ) G-Clamp: ȭ̘Ǭ ǸȄ workpiece welding table-ǞǼ ȀȄȋǲ ǗǬǢȄȋǵȄǼ ǩϢ G-clamp ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ǥ) Magnetic Holder: Magnetic holder metal plate-ȭǢ ȅǵȅǳɝ͊ angle-Ǟ ǴȋǼ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼǑ 

ȀȄǴȄǼǰǱ Ȝȝ¯, ȡȘ¯ ǞǸǔ șțȝ¯ angle Ǟ ϤǸϘǱ ȁȓǑ 

 

Ǧ) Pliers: ǤǼǺ metal ǸȄ ȭǨȄǬ ǖǔǾ ǴǼȄǼ ǩϢ pliers ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ǧ) Welding Table: ȀǺǱǽ Ǡ Ǻǩ֓Ǳ ȭǬȅǸǽ ȭǻǣȄȋǵ workpiece ͛ȄǶǵ ǢȋǼ welding ǢȄǩ ǢǼȄ ȁȓǑ 

 

ǢȄǩ ǖԑǻȄȓȆ Equipment ǞǸǔ Holding Device ȅǵǸɝȄǧǵ 

ȀǸ welding ǢȄȋǩǼ ǩϢ ǞǢǘ ǻ̆ǶȄȅǱ ϤǸȁȄǼ ǢǼȄ ǻȄȓ ǵȄǑ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ 

 

ǚǳȄȁǼǰ ș: 

MS plate ǞǼ Butt Joint welding 

ʙȋȓȄǩǵ ȁȋǱ ǶȄȋǼð 

¶ MIG welding machine 

¶ Welding torch 

¶ Earth clamp 

¶ Shielding gas 

¶ Magnetic holder ǸȄ C-clamp 

ǚǳȄȁǼǰ Ț: 

Tee Joint setup 

ʙȋȓȄǩǵ ȁȋǱ ǶȄȋǼð 

¶ Welding table 

¶ Magnetic holder 

¶ G-clamp 
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ǾǵȄʱǢǼȋǰǼ ǴȄǶ 

Welding job, equipment ǞǸǔ holding device ǾǵȄʱ ǢǼȄǼ ǩϢ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǴȄǶͼȋǽȄ ǖԑȀǼǰ ǢǼȄ 

ȁȓǑ 

ș. Job instruction ǸȄ drawing ǶȑȄ 

Ț. Base metal ǸȄ material ǾǵȄʱ ǢǼȄ 

ț. Joint type ȅǵǴɝȄǼǰ ǢǼȄ 

Ȝ. Welding process ȅǵǸɝȄǧǵ ǢǼȄ 

ȝ. ʙȋȓȄǩǵȆȓ equipment ȅǵǸɝȄǧǵ ǢǼȄ 

Ȟ. ǚǶ֜ʱ holding device ȅǵǸɝȄǧǵ ǢǼȄ 

ȟ. ȀǸ ǻ̆ǶȄȅǱǼ ǖǸ͛Ȅ ǶǼȆʹȄ ǢǼȄ 

 

(ǣ) Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢǼǵ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǺȄǵ ǖȋǵǢȄǔȋǾ ȅǵǹɝǼ ǢȋǼ ǢȄǩ ςξǼ ǗȋǤ ȭǺȅǾǵ ȀʪǢǹȄȋǸ ʙϊǱ ǢǼȄ ȁȋȓȋǨ ȅǢ ǵȄ ǱȄǼ ǚǶǼǑ ǞǢʨ 

ǹȄȋǽȄ Ǡȋȓ̷ ȮǱȅǼ ǢǼȋǱ ςԎ ǳʹ ǖǶȄȋǼǬǼ ȁȋǽǘ ȁȋǸ ǵȄ, ǸǼǔ ǢȄȋǩǼ ǴǼǵ, ǴȄԅǼ ʙӜȅǱ, ǩȋȓȋ̀Ǽ ǴǼǵ, ȭ̘ȋǬǼ ԚξΖ, 

ǘȋǽȋʭȄǮ/ǠȓʅȄǼ, ϛȄȀ, ǢȄȋǼ̀ Ǡ ȭǹȄȋ̵ǩ ȀǸȅǢӫ ȅǸȋǸǧǵȄ ǢȋǼ ȭǺȅǾǵ ʙϊǱ ǢǼȋǱ ȁȓǑ ǻȅǳ ȭǺȅǾǵ ȀʪǢǹȄȋǸ ȭȀǬ-

ǗǶ ǵȄ ǢǼȄ ȁȓ, ǱȄȁȋǽ ǗǢɝ ʪǢǺȋǱȄ ֩ȅ͊ ȁȋǸ ǵȄ, Ǡȋȓ̷ ԋǸɝǽ ȁȋǸ, ͟ʅȄǬȄǼ ȭǸȅǾ ȁȋǸ, ȭǶȄȑȄ ǳȄǤ, Ǘ̃ ȄǼǢȄǬ, ȭǶȄȋǼȄȅȀʨ 

ǸȄ ȅǷǚǾȋǵǼ ǥȄǬȅǱǼ ǺȋǱȄ Δʨ ȭǳǣȄ ȅǳȋǱ ǶȄȋǼǑ ǱȄǘ ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ 

 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊȋǱǼ ǗȋǤ ǻȄ ǩȄǵȄ ʙȋȓȄǩǵ 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢǼȄǼ ǗȋǤ ʙȅǾ́ǰȄǲͫȋǢ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ Ȁ̩ ȋǢɝ ǶȅǼ͈ȄǼ ǴȄǼǰȄ ǲȄǢȋǱ ȁȋǸð 

ș. ǢȄȋǩǼ ǴǼǵ: ǢȄǩʨ ȅǢ ȁȄǽǢȄ ǵȄ ǹȄǼȆ? ǶȄǱǽȄ ȅǾǬ ǵȄ ȭǺȄǬȄ ȭ̘Ǭ? ȭǺǼȄǺǱ ǢȄǩ ǵȄ ǵԅǵ ǷʅȄȅʛȋǢǾǵ ǢȄǩ? 

Ǟǘ ǱȋϟǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼ ȭǺȅǾȋǵǼ ́ǺǱȄ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ 

 

Ț. ǴȄԅǼ ǴǼǵ: ȀǸ ǴȄԅǼ ǩϢ ǞǢǘ ȭȀʨǔ ϤǸȁȄǼ ǢǼȄ ǻȄȓ ǵȄǑ ȭǻǺǵð 

¶ Mild Steel 

¶ Carbon Steel 

¶ Stainless Steel 

¶ Aluminum 

ʙȅǱʨ ǴȄԅǼ ǩϢ ǗǽȄǳȄ ǢȄȋǼ̀, ȭǶȄǽȄȅǼʨ, ϛȄȀ ǖǲǸȄ ǘȋǽȋʭȄǮ ʙȋȓȄǩǵ ȁȋǱ ǶȄȋǼǑ 

 

ț. ȭ̘ȋǬǼ ԚξΖ: ǶȄǱǽȄ ǴȄԅȋǱ ȭǸȅǾ ǢȄȋǼ̀ ȅǳȋǽ ǴȄԅ ԝȋǬȄ ȁȋȓ ȭǻȋǱ ǶȄȋǼ, ǗǸȄǼ ȭǺȄǬȄ ǴȄԅȋǱ ǢǺ ǢȄȋǼ̀ ȅǳȋǽ 

ǶǻɝȄ̔ Penetration ȁȓ ǵȄǑ 

ǱȄǘ ԚξΖ ǖԑǻȄȓȆ ȭȀʨǔ ʪǢ ǢǼȋǱ ȁȋǸǑ 

 

Ȝ. Welding Process ȅǵǸɝȄǧǵ: Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊȋǱǼ ǴǼǵ ȅǵǹɝǼ ǢȋǼ ȭǢȄǵ ʙȋȀȀ ϤǸϘǱ ȁȋǸ ǱȄǼ ǚǶǼǑ 

¶ SMAW (Shielded Metal Arc Welding) ƙ ǘȋǽȋʭȄǮ ȅǹȅ˭Ǣ 

¶ GMAW / MIG (Metal Inert Gas Welding) ƙ ǠȓʅȄǼ ȅǷǮ Ǡ ϛȄȀ ȅǹȅ˭Ǣ 

¶ GTAW / TIG (Tungsten Inert Gas Welding) ƙ ǬȄǔȋ͗ǵ Ǡ ϛȄȀ ȅǹȅ˭Ǣ 
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ȝ. Joint Ǡ Position: ǩȋȓȋ̀Ǽ ǴǼǵ Ǡ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑǻȄȓȆ ȭǺȅǾȋǵǼ ȭȀʨǔ ȅǢӫǬȄ ǶȅǼǸǱɝǵ ǢǼȋǱ ȁȋǱ ǶȄȋǼǑ 

ȭǻǺǵ Flat position-Ǟ ǢȄǩ Ȁȁǩ ȁȋǽǠ Vertical ǸȄ Overhead position-Ǟ ǗǢɝ Ǡ ȭǺǬȄǽ Ǣȋ˿ȄȋǽǼ ǩϢ 

ǢȄȋǼ̀/ȅ͟Ǯ ȅǹ̏ ȁȋǱ ǶȄȋǼǑ 

 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊȋǱǼ ʙǴȄǵ ǴȄǶȀ֚ȁ  

ș. ǢȄȋǩǼ ȅǵȋǳɝǾǵȄ Ǡ ʑȅȓǔ ǶǼȆʹȄ ǢǼȄ 

ʙǲȋǺ ǢȄȋǩǼ ʑȅȓǔ, ǩǸ ǢȄǮɝ, ǘǵ͖ȄǢǾǵ ȅǾǬ ǖǲǸȄ ʙȅǾ́ȋǢǼ ȅǵȋǳɝǾǵȄ ֓ǪȋǱ ȁȋǸǑ 

Ǟǘ ǶǻɝȄȋȓ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȋǸð 

¶ ǢȆ Ǡȋȓ̷ ǢǼȋǱ ȁȋǸ 

¶ ȭǢȄǲȄȓ Ǡȋȓ̷ ǢǼȋǱ ȁȋǸ 

¶ ȭǢȄǵ ǩȋȓ̀ ȁȋǸ 

¶ ǢȆ ǶȅǼǺȄǰ Ǿȅʱ ʙȋȓȄǩǵ 

¶ ȭǢȄǵ ȭǺȅǾǵ Ǡ ǗԑǿȅˈǢ ǚǶǢǼǰ ǽȄǤȋǸ 

Ǟʨ ǵȄ ֓ȋǪ ȭǺȅǾǵ ǧȄ֟ ǢǼȄ ǚȅǧǱ ǵȓǑ 

 

Ț. ȀʪǢ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȅǵǸɝȄǧǵ 

ȀǸ ǴǼȋǵǼ ǢȄȋǩǼ ǩϢ ǞǢǘ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ϤǸȁȄǼ ǢǼȄ ǻȄȓ ǵȄǑ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ǚǶ֜ʱ ȭǺȅǾǵ ȭǸȋǨ ȅǵȋǱ 

ȁȋǸǑ 

ǚǳȄȁǼǰ: 

¶ ǘȋǽȋʭȄǮ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ Arc Ǡȋȓȅ̷ǔ ȭǺȅǾǵ  

¶ MIG Ǡȋȓȅ̷ǔȋȓǼ ǩϢ MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ  

¶ TIG ǢȄȋǩǼ ǩϢ TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ  

ȭǺȅǾȋǵǼ ʹǺǱȄ (Capacity) ǢȄȋǩǼ ʙȋȓȄǩȋǵǼ ȀȄȋǲ ȅǺǽȋǱ ȁȋǸǑ ǢǺ ʹǺǱȄǼ ȭǺȅǾǵ ȅǳȋȓ ǹȄǼȆ ǢȄǩ ǢǼȋǱ ȭǤȋǽ 

ȭǺȅǾǵ ǖȅǱȅǼʱ ǤǼǺ ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ 

 

ț. ǶȄǠȓȄǼ ȭȀȄȀɝ Ǡ ȮǸԋʅȅǱǢ ȀǔȋǻȄǤ ǶǼȆʹȄ 

ȭǺȅǾǵ ǧȄ֟ ǢǼȄǼ ǗȋǤ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ʪǢ ǗȋǨ ȅǢ ǵȄ ǱȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ ȭǻǺǵð 

¶ ǘǵԚǬ ȭǹȄȋ̵ǩ ȀʪǢ ȅǢ ǵȄ 

¶ ̘ȄǤ, ȀȋǢǬ Ǡ ȭǢǸǽ ǖʹǱ ȅǢ ǵȄ 

¶ Ǘȅǲɝǔ (Earthing) ʪǢ ǗȋǨ ȅǢ ǵȄ 

¶ ֧ǘǧ, ȭʛǢȄǼ, ȅǷǚǩ ʪǢ ǗȋǨ ȅǢ ǵȄ 

ǽ֖ ȮǸԋʅȅǱǢ ȀǔȋǻȄǤ ȭǺȅǾǵ ǵ͊ ǢǼȋǱ ǶȄȋǼ ǞǸǔ ǖǶȄȋǼǬǼȋǢ ͼξǱǼ ӱǓȅǢȋǱ ȭǷǽȋǱ ǶȄȋǼǑ 

 

Ȝ. ȭǢǸǽ, ȭȁȄ̷ȄǼ, ʈȄǚ̃ ɹʅȄ̩ ǶǼȆ́Ȅ 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȀȄȋǲ ֜ɦ  ǖǔǾͼȋǽȄ ӝǸǘ ͼξΖԛǰɝǑ ǱȄǘ ǶǼȆ́Ȅ ǢǼȋǱ ȁȋǸð 

¶ Ǡȋȓȅ̷ǔ ȭǢǸǽ ȭФȑȄ ȅǢ ǵȄ 

¶ ǘȋǽȋʭȄǮ ȭȁȄ̷ȄǼ/Ǭǧɝ ʪǢ ǗȋǨ ȅǢ ǵȄ 

¶ ʈȄǚ̃ ʴʅȄ̩ ǾʱǹȄȋǸ ǴǼȋǨ ȅǢ ǵȄ 

¶ ȀǔȋǻȄǤ ȅǯǽȄ ȅǢ ǵȄ 

ǣȄǼȄǶ ȀǔȋǻȄǤ ȁȋǽ ǗǢɝ ǖȅ͛Ǽ ȁȓ, ǖȅǱȅǼɦ ǤǼǺ ȁȓ ǞǸǔ Ǡȋȓȋ̷Ǽ ǺȄǵ ǣȄǼȄǶ ȁȓǑ 
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ȝ. ȭǺȅǾǵ ǶȅǼ͈ȄǼ Ǡ ϤǸȁȄǼȋǻȄϛ ǖǸ͛Ȅȓ ǗȋǨ ȅǢ ǵȄ ȭǳǣȄ 

ȭǺȅǾȋǵǼ ȭǹǱȋǼ ǸȄ ǸȄǘȋǼ ԎȋǽȄ, ȭǱǽ, ǺȅǼǧȄ, ǴȄǱǸ ǢǰȄ ǸȄ ǗʖɝǱȄ ǲȄǢȋǽ ǱȄ ́ȅǱǢǼ ȁȋǱ ǶȄȋǼǑ 

ȭǺȅǾǵ ʙϊǱ ǢǼȄǼ ȀǺȓ ȭǳǣȋǱ ȁȋǸð 

¶ ȭǹȅ̀ȋǽǾǵ Ƕǲ Ǹ̎ ǗȋǨ ȅǢ ǵȄ 

¶ ǷʅȄǵ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ 

¶ ǾǼȆȋǼ ȭǢȄȋǵȄ ǷȄǬǽ ǸȄ ʹȅǱ ǗȋǨ ȅǢ ǵȄ 

¶ Ǣȋ˿Ȅǽ ǵǸ Ǡ ȅǮȀȋ̘ ʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ 

ǶȅǼ͈ȄǼ Ǡ ֧͛  ȭǺȅǾǵ ȅǵǼȄǶǳ Ǡ ǢȄǻɝǢǼ ǢȄǩ ȅǵȅ́Ǳ ǢȋǼǑ 

 

Ȟ. Consumables ȅǵǸɝȄǧǵ 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊȋǱǼ ȀǺȓ Consumables ǸȄ ϤǸȁȄǼȋǻȄϛ ǚǶǢǼǰ ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ 

ǚǳȄȁǼǰ: 

¶ SMAW-ǞǼ ǩϢ ǘȋǽȋʭȄǮ 

¶ MIG-ǞǼ ǩϢ ǠȓʅȄǼ ǘȋǽȋʭȄǮ 

¶ TIG-ǞǼ ǩϢ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ Ǡ ȅǷǽȄǼ ǼǮ 

ǞͼȋǽȄ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸð 

¶ ǴȄԅǼ ǴǼǵ ǖԑǻȄȓȆ 

¶ ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ 

¶ ǢȄȋǩǼ ǾȅʱǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ 

¶ ǶȅǩǾǵ ǖԑǻȄȓȆ 

֖ǽ ǘȋǽȋʭȄǮ ǸȄ ֖ǽ ǠȓʅȄǼ ϤǸȁȄǼ ǢǼȋǽ Ǡȋȓȋ̷ ǷȄǬǽ, ԋǸɝǽǱȄ ǸȄ ȭǶȄȋǼȄȅȀʨ ȭǳǣȄ ȅǳȋǱ ǶȄȋǼǑ 
 

ȟ. Electrode / Wire Size ȅǵǸɝȄǧǵ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ǘȋǽȋʭȄǮ ǸȄ ǠȓʅȄȋǼǼ ȀȄǘǩ ǖǱʅ̇ ͼξΖԛǰɝǑ ǶȄǱǽȄ ȭ̘ȋǬǼ ǩϢ ȭǨȄǬ ϤȄȋȀǼ ǘȋǽȋʭȄǮ/ǠȓʅȄǼ 

ǞǸǔ ȭǺȄǬȄ ȭ̘ȋǬǼ ǩϢ Ǹȑ ϤȄȋȀǼ ǘȋǽȋʭȄǮ/ǠȓʅȄǼ ʙȋȓȄǩǵ ȁȓǑ 

ǻȅǳ ǘȋǽȋʭȄǮ ȀȄǘǩ ǢȄȋǩǼ ȀȄȋǲ ǵȄ ȭǺȋǽ, ǱȄȁȋǽð 

¶ ǖȅǱȅǼʱ ͟ʅȄǬȄǼ ȁȋǱ ǶȄȋǼ 

¶ ȭǶȅǵȋʏǾǵ ǢǺ ǸȄ ȭǸȅǾ ȁȋǱ ǶȄȋǼ 

¶ Ǡȋȓ̷ ȅǸǮ ǖȅǵȓȅǺǱ ȁȋǱ ǶȄȋǼ 

¶ ǢȄǩ ǴȆǼ ǸȄ Δʨԛǰɝ ȁȋǱ ǶȄȋǼ 
 

Ƞ. ȭǶȄǽȄȅǼʨ (Polarity) ȭȀǬ ǢǼȄ 

ǖȋǵǢ Ǡȋȓȅ̷ǔ ʙȋȀȋȀ ȀʪǢ ȭǶȄǽȄȅǼʨ ȅǵǸɝȄǧǵ ǢǼȄ ӝǸ ͼξΖԛǰɝǑ 

ǚǳȄȁǼǰ: 

¶ DCEN (Direct Current Electrode Negative) 

¶ DCEP (Direct Current Electrode Positive) 

¶ AC (Alternating Current) 

ʙȋȀȀ, ǘȋǽȋʭȄǮ, ǴȄԅ ǞǸǔ ǩǸ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ȭǶȄǽȄȅǼʨ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȓǑ ֖ǽ ȭǶȄǽȄȅǼʨ ȁȋǽ ǗǢɝ ǖȅ͛Ǽ 

ȁȓ, ȭǶȅǵȋʏǾǵ ǣȄǼȄǶ ȁȓ ǞǸǔ Ǡȋȓȋ̷Ǽ ǺȄǵ ǢȋǺ ǻȄȓǑ 
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ȡ. Current, Voltage Ǡ ǖϢȄϢ ȭȀʨǔ ȅǵǴɝȄǼǰ 

ȭǺȅǾȋǵǼ ȀǸȋǧȋȓ ͼξΖԛǰɝ ʙϊȅǱǼ ǖǔǾ ȁȋǽȄ ȀʪǢ ȭȀʨǔ ȅǵǸɝȄǧǵ ǢǼȄǑ ȭǻǺǵð 

¶ ǢȄȋǼ̀ (Ampere) 

¶ ȭǹȄȋ̵ǩ (Voltage) 

¶ Wire feed speed 

¶ Gas flow rate 

¶ Arc length control 

¶ Pulse/Mode selection (ǻȅǳ ǲȄȋǢ) 

Ǟǘ ȭȀʨǔ ȅǵǹɝǼ ǢȋǼð 

¶ ǴȄԅǼ ǴǼǵ 

¶ ԚξΖ 

¶ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ 

¶ ǘȋǽȋʭȄǮ/ǠȓʅȄǼ ȀȄǘǩ 

¶ ǩȋȓ̀ ȅǮǩȄǘǵ 

ǢǺ ǸȄ ȭǸȅǾ ȭȀʨǔ ԋǘ ǖǸ͛ȄȋǱǘ Δʨ ȁȋǱ ǶȄȋǼǑ ǱȄǘ ȭǺȅǾȋǵǼ ǧȄǬɝ, ʙϊǱǢȄǼȋǢǼ ȅǵȋǳɝȅǾǢȄ ǸȄ WPS ǖԑȀǼǰ ǢǼȄ 

ǚȅǧǱǑ 
 

șȘ. Shielding Gas ʙϊǱ ǢǼȄ (ǻȅǳ ʙȋǻȄǩʅ ȁȓ) 

MIG ǸȄ TIG Ǡȋȓȅ̷ǔȋȓǼ ȭ́ȋʔ ȅǾȅ̷ǔ ϛȄȀ ǖǱʅ̇ ͼξΖԛǰɝǑ 

Ǟȋʹȋʔ ȭǳǣȋǱ ȁȋǸð 

¶ ȀʪǢ ϛȄȀ ȅȀȅǽ̃ȄǼ ȅǵǸɝȄǧǵ ǢǼȄ ȁȋȓȋǨ ȅǢ ǵȄ 

¶ ȭǼͼȋǽǬǼ ʪǢ ǗȋǨ ȅǢ ǵȄ 

¶ ϛȄȀ ȅǽǢ ȁȋˏ ȅǢ ǵȄ 

¶ ȭȁȄȀ ǶȄǘǶ ʪǢǹȄȋǸ ǽȄǤȄȋǵȄ ȁȋȓȋǨ ȅǢ ǵȄ 

¶ ϛȄȀ ʙǸȄȋȁǼ ǶȅǼǺȄǰ ʪǢ ǗȋǨ ȅǢ ǵȄ 

Argon, CO, Helium ǸȄ ϛȄȀ ȅǺʠǰ ǢȄȋǩǼ ǴǼǰ ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ 

֖ǽ ϛȄȀ ǸȄ ϛȄȀ ỡ̄Ȅ ǢǺ ȁȋǽ ȭǶȄȋǼȄȅȀʨ Ǡ ǖȅʺȋǮǾǵ ȁȋǱ ǶȄȋǼǑ 

 

șș. Wire Feed System ǶǼȆʹȄ (MIG-ǞǼ ǩϢ) 

MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊȋǱǼ ȀǺȓ Wire feed system ǶǼȆʹȄ ǢǼȄ ǩξȅǼǑ ȭǳǣȋǱ ȁȋǸð 

¶ ǠȓʅȄǼ ϋǽ ȀʪǢǹȄȋǸ ǸȀȄȋǵȄ ȁȋȓȋǨ ȅǢ ǵȄ 

¶ Drive roller ʪǢ ǗȋǨ ȅǢ ǵȄ 

¶ Wire liner ǶȅǼ͈ȄǼ ǗȋǨ ȅǢ ǵȄ 

¶ Contact tip ȀʪǢ ȀȄǘȋǩǼ ȅǢ ǵȄ 

¶ ǠȓʅȄǼ ǗǬȋǢ ǻȄȋˏ ȅǢ ǵȄ 

ǠȓʅȄǼ ȅǷǮ ʪǢ ǵȄ ȁȋǽ ǗǢɝ ȅ͛Ǽ ǲȄȋǢ ǵȄ ǞǸǔ Ǡȋȓȅ̷ǔ ͼǰǺȄǵ ǣȄǼȄǶ ȁȓǑ 
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șȚ. Torch / Gun / Holder ʙϊǱ ǢǼȄ 

Ǭǧɝ ǸȄ ȭȁȄ̷ȄǼ ǹȄȋǽȄ ǖǸ͛Ȅȓ ǵȄ ǲȄǢȋǽ ǢȄȋǩǼ ǺȄǵ ǢȋǺ ǻȄȓǑ 

ʙϊȅǱǼ ȀǺȓ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸð 

¶ Ǭǧɝ ǵȋǩǽ ǶȅǼ͈ȄǼ 

¶ Contact tip ǶȅǼǴȄǵ֙ʱ 

¶ ȭǢǸǽ ǸсǢȄ ǸȄ ʹȅǱʈ͚ ǵȓ 

¶ ȁʅȄȋ̃ǽ ȅǵǼȄǶǳ 

¶ ϛȄȀ ϣȄȋȀǩ ̡Ǣ ǵȓ 

 

șț. Work Return / Earth Connection ȀʪǢǹȄȋǸ ǽȄǤȄȋǵȄ 

ʈȄǚ̃ ǸȄ Ǘǲɝ ɹʅȄ̩ ǹȄȋǽȄǹȄȋǸ ǸȀȄȋǵȄ ǵȄ ǲȄǢȋǽ ȀȄȅǢɝǬ ȀҪǰɝ ȁȓ ǵȄǑ 

Ƿȋǽð 

¶ ǗǢɝ Ύȋǽ ǵȄ 

¶ ǖȅǱȅǼɦ ͟ȄǢɝ ȁȓ 

¶ Ǡȋȓ̷ ԋǸɝǽ ȁȓ 

¶ ȭǢǸǽ ǖȅǱȅǼʱ ǤǼǺ ȁȓ 

ǱȄǘ ǶȅǼ͈ȄǼ ǴȄǱǸ ͛Ȅȋǵ ʴʅȄ̩ ǾʱǹȄȋǸ ǽȄǤȄȋǱ ȁȋǸǑ 

 

șȜ. Trial Run / Test Weld ǢǼȄ 

֚ǽ ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ȭǨȄǬ ǞǢʨ ȭǬ͗ Ǡȋȓ̷ ǸȄ ǶǼȆʹȄ֚ǽǢ ǧȄǽǵȄ ǢǼȄ ǚ˭ǺǑ 

ǞȋǱ ȭǸȄǪȄ ǻȄȓð 

¶ ȭǺȅǾȋǵǼ ȭȀʨǔ ʪǢ ǗȋǨ ȅǢ ǵȄ 

¶ ǗǢɝ ȅ͛Ǽ ȅǢ ǵȄ 

¶ ȭǶȅǵȋʏǾǵ ʪǢ ǗȋǨ ȅǢ ǵȄ 

¶ ͟ʅȄǬȄǼ ȭǸȅǾ ȁȋˏ ȅǢ ǵȄ 

¶ ϛȄȀ/ǠȓʅȄǼ/ǢȄȋǼ̀ ȀʪǢ ǗȋǨ ȅǢ ǵȄ 

ʙȋȓȄǩȋǵ ȭǬȋ͗Ǽ Ƿǽ ȭǳȋǣ ȭȀʨǔ ǗǸȄǼ ȀǺεȓ ǢǼȋǱ ȁȋǸǑ 

 

(Ǥ) Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȭȀǬ ǗǶ ǞǸǔ ȀǺεȓ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀȄǷϨ ςԎ ǳʹ ǢǺͫǼ ǚǶǼ ȅǵǹɝǼ ǢȋǼ ǵȄ, ǸǼǔ ǢȄǩ ςξǼ ǗȋǤ Ǡȋȓȅ̷ǔ ǘʹǘǶȋǺ̀ (Welding 

Equipment) ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ (Holding Device) ȀʪǢǹȄȋǸ ȭȀǬǗǶ Ǡ ǖʅȄǮǩȄ͗ ǢǼȄ ȁȋȓȋǨ ȅǢ ǵȄ ǱȄǼ 

ǚǶǼǠ ǖȋǵǢǣȄȅǵ ȅǵǹɝǼ ǢȋǼǑ ȀʪǢǹȄȋǸ ǻ̆ǶȄȅǱ ͛ȄǶǵ Ǡ ȀǺεȓ ǵȄ ǢǼȄ ȁȋǽ Ǡȋȓȅ̷ǔ ǗǢɝ ʪǢǺȋǱȄ ȮǱȅǼ ȁȓ ǵȄ, 

ǩȋȓ̀ ȭȀȄǩȄ ǲȄȋǢ ǵȄ, ǢȄȋǩǼ ǴȄԅ ǵȋȑ ȭǻȋǱ ǶȄȋǼ ǞǸǔ Ƿȋǽ ԋǸɝǽ, ǸсǢȄ ǸȄ Δʨԛǰɝ Ǡȋȓ̷ ȮǱȅǼ ȁȓǑ 

 

ȭȀǬǗȋǶǼ ǗȋǤ ȭǻ ȅǸǿȓͼȋǽȄ ֓ǪȋǱ ȁȋǸ 

ș. ǩǸ ʑȅȓǔ Ǡ ȅǵȋǳɝǾǵȄ ֓ǪȋǱ ȁȋǸ 

Ǡȋȓȅ̷ǔ ȭȀǬǗȋǶǼ ǗȋǤ ǩǸ ʑȅȓǔ (Job Drawing), ǠȓȄǢɝ ǘǵ͖ȄǢǾǵ (Work Instruction), WPS 

(Welding Procedure Specification) ǖǲǸȄ ʙȅǾ́ȋǢǼ ȅǵȋǳɝǾǵȄ ǹȄȋǽȄǹȄȋǸ ֓ǪȋǱ ȁȋǸǑ 

ǞͼȋǽȄȋǱ ȀȄǴȄǼǰǱ ǚȋ̀ǣ ǲȄȋǢð 
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¶ ǩȋȓȋ̀Ǽ ǴǼǵ 

¶ ǺȄǶ Ǡ ǺȄʔȄ 

¶ ǴȄԅǼ ǴǼǵ 

¶ Ǡȋȓȅ̷ǔ ʙȋȀȀ 

¶ ǶȅǩǾǵ 

¶ ȭȀʨǔ 

¶ ȭȁȄȅ̷ǔ Ƕ˸ȅǱ 

ʑȅȓǔ ǵȄ ֓ȋǪ ȭȀǬǗǶ ǢǼȋǽ ǩȋȓ̀ ֖ǽ ȁȋǱ ǶȄȋǼ ǞǸǔ ԚȋǼȄ ǢȄǩ ǵ͊ ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ 

 

Ț. ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ 

ȀǸ ǢȄȋǩǼ ǩϢ ǞǢǘ ǻ̆ǶȄȅǱ ϤǸȁȄǼ ǢǼȄ ǻȄȓ ǵȄǑ ȭǻǺǵð 

¶ ȁȄǽǢȄ ȅǾǬ ȭǺǬȄȋǽǼ ǩϢ ȭǨȄǬ ʹǺǱȄǼ ȭǺȅǾǵ ǻȋǲ͊ ȁȋǱ ǶȄȋǼ 

¶ ȭǺȄǬȄ ȭ̘ȋǬǼ ǩϢ ȭǸȅǾ ǢȄȋǼȋ̀Ǽ ȭǺȅǾǵ ǳǼǢȄǼ 

¶ MIG ǢȄȋǩǼ ǩϢ ϛȄȀ, ǠȓʅȄǼ ȅǷǮȄǼ Ǡ Ǭǧɝ ʙȋȓȄǩǵ 

¶ Arc welding-ǞǼ ǩϢ electrode holder Ǡ electrode ǳǼǢȄǼ 

ǱȄǘ ǢȄȋǩǼ ʙӜȅǱ ǖԑǻȄȓȆ ǚǶ֜ʱ ǘʹǘǶȋǺ̀ ȭǸȋǨ ȅǵȋǱ ȁȋǸǑ 

 

ț. ǴȄԅǼ ǴǼǵ Ǡ ԚξΖ ǖԑǻȄȓȆ ʙϊȅǱ 

ǴȄԅǼ ǴǼǵ Ǡ ԚξΖ ǖԑǻȄȓȆ ȭǺȅǾȋǵǼ ȭȀʨǔ Ǡ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȄ ӝǸ ͼξΖԛǰɝǑ 

ȭǻǺǵð 

¶ ǶȄǱǽȄ ȭ̘ȋǬǼ ǩϢ ȁȄǽǢȄ ʴʅȄ̩ Ǡ ǢǺ ǢȄȋǼ̀ 

¶ ȭǺȄǬȄ ȭ̘ȋǬǼ ǩϢ Ǿɦ  ɹʅȄ̩, ȀȄȋǶȄǬɝ Ǡ ȭǸȅǾ ǢȄȋǼ̀ 

¶ Stainless steel-ǞǼ ǩϢ ǶȅǼ͈ȄǼ ȭȁȄȅ̷ǔ ȀȄǼȋǷȀ 

¶ ǶȄǘȋǶǼ ǩϢ ȅǸȋǾǿ ǶȄǘǶ ʴʅȄ̩ ǸȄ ȅǷʺǧȄǼ 

 

Welding Equipment ȭȀǬǗȋǶǼ ϤȄϚȄ 

ș. ȭǺȅǾȋǵǼ ǖǸ͛Ȅ ǶǼȆʹȄ 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ȭȀǬǗȋǶǼ ǗȋǤ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ ȭǻ ȭǺȅǾǵʨ ǹȄȋǽȄ ǖǸ͛Ȅȓ ǗȋǨǑ ȭǳǣȋǱ ȁȋǸð 

¶ ȭǺȅǾȋǵ ȭǢȄȋǵȄ ԍϩǺȄǵ ʹȅǱ ǗȋǨ ȅǢ ǵȄ 

¶ ֧ǘǧ, ǵǸ, ȅǮȀȋ̘ ʪǢ ǗȋǨ ȅǢ ǵȄ 

¶ ʹȅǽǔ ǷʅȄǵ ǧǽȋǨ ȅǢ ǵȄ 

¶ ȭǺȅǾǵ ǖȅǱȅǼʱ ԎǽȄǸȄȅǽ ǸȄ ȭǱȋǽ ȭǵȄǔǼȄ ȅǢ ǵȄ 

¶ ȭǢǸȋǽǼ ȀǔȋǻȄǤ ȅǵǼȄǶǳ ȅǢ ǵȄ 

Δʨ֜ʱ ȭǺȅǾǵ ȅǳȋȓ ǢȄǩ ǢǼȄ ȅǸǶ˓ǵǢǑ 

 

Ț. ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ȀǔȋǻȄǤ ǶǼȆʹȄ 

ȭǺȅǾȋǵǼ ǘǵԚǬ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ʪǢ ǗȋǨ ȅǢ ǵȄ ǱȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ ȭǻǺǵð 

¶ ȀʪǢ ȭǹȄȋ̵ǩ ǗȋǨ ȅǢ ǵȄ 

¶ ̘ȄǤ Ǡ ȀȋǢǬ ȀʪǢ ȅǢ ǵȄ 
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¶ Ǘȅǲɝǔ ǢǼȄ ȁȋȓȋǨ ȅǢ ǵȄ 

¶ ǱȄǼ ȭФȑȄ ǸȄ ȭǶȄȑȄ ȅǢ ǵȄ 

¶ ȀȄȅǢɝǬ ȭʛǢȄǼ ʪǢ ǗȋǨ ȅǢ ǵȄ 

Ǟǘ ǴȄǶʨ ȅǵǼȄǶ˭ȄǼ ǩϢ ǖǱʅ̇ ǩξȅǼǑ 

 

ț. ȭǢǸǽ Ǡ ȀǔȋǻȄǤ ȭȀǬ ǢǼȄ 

Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ȀȄȋǲ ֜ʱ ȀǸ ȭǢǸǽ ȀʪǢǹȄȋǸ ǽȄǤȄȋǵȄ ǲȄǢȋǱ ȁȋǸǑ ȭǻǺǵð 

¶ Electrode cable / torch cable 

¶ Ground cable 

¶ Wire feeder cable 

¶ Gas hose 

ȀǔȋǻȄǤ ȅǯǽȄ ȁȋǽ ǗǢɝ ǖȅ͛Ǽ ȁȓ ǞǸǔ ǱȄǶ ǚִǶ̏ ȁȋȓ ʹȅǱ ȁȋǱ ǶȄȋǼǑ 

 

Ȝ. Ǭǧɝ / ȭȁȄ̷ȄǼ ʙϊǱ ǢǼȄ 

Ǭǧɝ ǸȄ ǘȋǽȋʭȄǮ ȭȁȄ̷ȄǼ ǢȄȋǩǼ ǚǶȋǻȄǤȆ ǢȋǼ ʙϊǱ ǢǼȋǱ ȁȋǸǑ 

ȭǳǣȋǱ ȁȋǸð 

¶ ȭȁȄ̷ȄǼ ǾʱǹȄȋǸ ǴǼȋǨ ȅǢ ǵȄ 

¶ ǬȋǧɝǼ nozzle ǶȅǼ͈ȄǼ ȅǢ ǵȄ 

¶ Contact tip ʹȅǱʈ͚ ȅǢ ǵȄ 

¶ Gas passage Ǹ̎ ȅǢ ǵȄ 

¶ Cable ȭǸȅǾ ǸсǢȄ ǸȄ ʹȅǱʈ͚ ȅǢ ǵȄ 

 

ȝ. Ground Clamp ȀǔȋǻȄǤ 

Ground clamp ǸȄ work return clamp ǖǸϩǘ ǶȅǼ͈ȄǼ ǴȄǱǸ ͛Ȅȋǵ ǾʱǹȄȋǸ ǽȄǤȄȋǱ ȁȋǸǑ 

ǻȅǳ Ǟʨ ʪǢǹȄȋǸ Ȁǔ֜ʱ ǵȄ ȁȓ, ǱȄȁȋǽð 

¶ ǗǢɝ ȮǱȅǼ ȁȋǸ ǵȄ 

¶ ǖȅǱȅǼɦ ͟ȄǢɝ ȁȋǸ 

¶ Ǡȋȓȋ̷Ǽ ǺȄǵ ǢȋǺ ǻȄȋǸ 

¶ ȭǢǸǽ ǤǼǺ ȁȋǸ 

 

Ȟ. Gas Equipment ȭȀǬ ǢǼȄ (ǻȅǳ ʙȋǻȄǩʅ ȁȓ) 

MIG ǸȄ TIG welding-ǞǼ ȭʹȋʔ ϛȄȀ ȅȀȋ͗Ǻ ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȋǱ ȁȋǸǑ 

ǞȋǱ ȀȄǴȄǼǰǱð 

¶ Gas cylinder upright ǖǸ͛Ȅȓ ǼȄǣȋǱ ȁȋǸ 

¶ Regulator Ȁǔ֜ʱ ǢǼȋǱ ȁȋǸ 

¶ Flow meter ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ 

¶ Hose leak ǗȋǨ ȅǢ ǵȄ ȭǳǣȋǱ ȁȋǸ 

¶ ȅǵǴɝȄȅǼǱ ϛȄȀ ỡ̄Ȅ ȭȀǬ ǢǼȋǱ ȁȋǸ 

֖ǽ ϛȄȀ ỡ̄Ȅ ȁȋǽ porosity Ǡ oxidation ȁȋǱ ǶȄȋǼǑ 
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ȟ. Consumables ȭȀǬ ǢǼȄ 

ǢȄǩ ǖԑǻȄȓȆ consumable ȅǵǸɝȄǧǵ Ǡ ȭȀǬ ǢǼȋǱ ȁȋǸǑ ȭǻǺǵð 

¶ Electrode 

¶ Filler Rod 

¶ Wire Spool 

¶ Contact Tip 

¶ Nozzle 

ǞͼȋǽȄ ǴȄԅǼ ǴǼǵ, ǩȋȓ̀, ԚξΖ ǞǸǔ ǢȄȋǩǼ ǶȅǩǾȋǵǼ ȀȄȋǲ ȅǺȅǽȋȓ ȅǵȋǱ ȁȋǸǑ 

 

Ƞ. ȭǺȅǾȋǵǼ ȭȀʨǔ ǖʅȄǮǩȄ͗ ǢǼȄ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩϢ ȭǺȅǾȋǵ ʙȋȓȄǩǵȆȓ ǖʅȄǮǩȄ͗ȋǺ̀ ǢǼȋǱ ȁȓǑ ȭǻǺǵð 

¶ Current (Ampere) 

¶ Voltage 

¶ Polarity 

¶ Wire feed speed 

¶ Gas flow rate 

ǞͼȋǽȄ ֖ǽ ȁȋǽ Ǡȋȓȋ̷Ǽ ǺȄǵ ǣȄǼȄǶ ȁȓǑ 

ǢǺ ǢȄȋǼ̀ ȁȋǽ penetration ǢǺ ȁȓ, ȭǸȅǾ ǢȄȋǼ̀ ȁȋǽ ȭǶȄȑȄ ǳȄǤ ǸȄ Burn Throw ȁȋǱ ǶȄȋǼǑ 

 

Holding Device ȭȀǬǗȋǶǼ ϤȄϚȄ 

ș. Holding Device-ǞǼ ǢȄǩ 

Holding device-ǞǼ ʙǴȄǵ ǢȄǩ ȁȋǽȄð 

¶ Workpiece ȅ͛Ǽ ǼȄǣȄ 

¶ ǩȋȓ̀ alignment ʪǢ ǼȄǣȄ 

¶ Gap ʪǢ ǼȄǣȄ 

¶ Welding-ǞǼ ȀǺȓ movement Ǹ̎ ǼȄǣȄ 

¶ Distortion ǢǺȄȋǵȄ 

¶ Repeatable accuracy ȅǵȅ́Ǳ ǢǼȄ 

 

Ț. ȀʪǢ Holding Device ȅǵǸɝȄǧǵ 

ȀǸ ǴǼȋǵǼ ǢȄȋǩǼ ǩϢ ǞǢǘ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ǚǶ֜  ɦǵȓǑ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

ǚǳȄȁǼǰ: 

¶ ȭǨȄǬ ǢȄȋǩǼ ǩϢ Bench vice 

¶ ȭ̘Ǭ ǩȋȓȋ̀Ǽ ǩϢ C-clamp 

¶ ȭǢȄǰ ʪǢ ǼȄǣȋǱ angle plate 

¶ Repeat ǢȄȋǩǼ ǩϢ jig ǸȄ fixture 

¶ ΚǱ ǖǸ͛Ȅǵ ʪǢ ǼȄǣȋǱ magnetic holder 

¶ ǶȄǘȋǶǼ ǩϢ Pipe Vice 

 

ț. Workpiece Alignment 

Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ workpiece ȀʪǢǹȄȋǸ ȅǺȅǽȋȓ ȅǵȋǱ ȁȋǸǑ Ǟǘ alignment ȅǵǹɝǼ ǢȋǼ- 
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¶ Drawing dimension 

¶ Edge preparation 

¶ Root gap 

¶ Angle 

¶ Joint face 

ǻȅǳ alignment ʪǢ ǵȄ ǲȄȋǢ, ǱȄȁȋǽ ǩȋȓ̀ ǸсǢȄ ȁȋǸ, penetration ʪǢ ȁȋǸ ǵȄ ǞǸǔ finished job-Ǟ Δʨ ȭǳǣȄ 

ȭǳȋǸǑ 

 

Ȝ. Clamping Pressure ȀʪǢ ǼȄǣȄ 

ǖȋǵǢ ȀǺȓ ʙȅǾʹǰȄǲͫǼȄ clamp ӝǸ ȅǯǽȄ ǸȄ ӝǸ ȭǸȅǾ ǬȄǘǬ ǢȋǼǑ ԋǘ ǖǸ͛Ȅǘ ʹȅǱǢǼǑ 

¶ ȅǯǽȄ ȁȋǽ workpiece ǵȋȑ ǻȄȓ 

¶ ǖȅǱȅǼʱ ǬȄǘǬ ȁȋǽ workpiece ȭдȋǢ ȭǻȋǱ ǶȄȋǼ ǸȄ mark Ƕȋȑ ȭǻȋǱ ǶȄȋǼ 

ǱȄǘ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ֧ǿǺ ǧȄǶ ʙȋȓȄǤ ǢǼȋǱ ȁȋǸǑ 
 

ȝ. Tack Weld-ǞǼ ֗ȅǺǢȄ 

ǖȋǵǢ ȭʹȋʔ holding device-ǞǼ ǶȄǾȄǶȄȅǾ tack weld ϤǸȁȄǼ ǢǼȄ ȁȓ workpiece ȀȄǺȅȓǢǹȄȋǸ ǴȋǼ 

ǼȄǣȄǼ ǩϢǑ 

Tack weld-ǞǼ ֧ȅǸǴȄð 

¶ Alignment ǸǩȄȓ ǲȄȋǢ 

¶ Gap ʪǢ ǲȄȋǢ 

¶ Main welding-ǞǼ ȀǺȓ workpiece ǵȋȑ ǵȄ 

¶ Distortion ȅǢӫǬȄ ȅǵȓ̆ǰ ǢǼȄ ǻȄȓ 

ǱȋǸ tack weld ȀʪǢ ͛Ȅȋǵ Ǡ ȀʪǢ ǗǢȄȋǼ ǢǼȋǱ ȁȋǸǑ 
 

Ȟ. Jig Ǡ Fixture-ǞǼ ϤǸȁȄǼ 

ǻȅǳ ǞǢǘ ǴǼȋǵǼ ǢȄǩ ǸȄǼǸȄǼ ǢǼȋǱ ȁȓ, ǱȄȁȋǽ jig Ǡ fixture ӝǸ ǚǶǢȄǼȆǑ 

֧ȅǸǴȄ: 

¶ ΚǱ setup 

¶ ǞǢǘ ǺȄǶ ǸǩȄȓ ǼȄǣȄ 

¶ ǢȄȋǩǼ ǤȅǱ ǸȄȑȄȋǵȄ 

¶ ֖ǽ ǢǺȄȋǵȄ 

¶ ǳʹǱȄ ֕ȅ˸ 

ȅǾ̼ǢȄǼǣȄǵȄȓ mass production-ǞǼ ȭʹȋʔ ǞͼȋǽȄǼ ϤǸȁȄǼ ȭǸȅǾ ȭǳǣȄ ǻȄȓǑ 

 

Job Requirement ǖԑǻȄȓȆ Adjustment ǢǼȄǼ ֚ǽ ȅǸǿȓ 

ș. Joint Type ǖԑǻȄȓȆ Adjustment 

ǩȋȓȋ̀Ǽ ǴǼǵ ǖԑǻȄȓȆ holding arrangement Ǡ equipment setting ǸǳǽȄȋǱ ȁȓǑ 

Butt Joint: 

¶ Edge alignment ӝǸ ͼξΖԛǰɝ 

¶ Root gap ʪǢ ǼȄǣȋǱ spacer ǽȄǤȋǱ ǶȄȋǼ 

¶ ԋǘ ǶȄǾ clamp ǢǼȋǱ ȁȓ 
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Tee Joint: 

¶ 90¯ angle ʪǢ ǼȄǣȋǱ angle plate ǸȄ magnetic holder ǳǼǢȄǼ 

¶ workpiece ǵȑȄǧȑȄ Ǹ̎ ǼȄǣȋǱ support ȅǳȋǱ ȁȓ 

Lap Joint: 

¶ overlap distance ʪǢ ǼȄǣȋǱ clamp ǳǼǢȄǼ 

¶ misalignment ǞȑȄȋǱ ǧȄǶ ȀǺȄǵ ǼȄǣȋǱ ȁȓ 

 

Ț. Position ǖԑǻȄȓȆ Adjustment 

Welding position ǖԑǻȄȓȆ equipment Ǡ holding device ȀǺεȓ ǢǼȋǱ ȁȓǑ 

¶ Flat position ƙ setup ԅǽǵȄ֚ǽǢ Ȁȁǩ 

¶ Horizontal position ƙ workpiece slipping ȭǭǢȄȋǱ clamp ǳǼǢȄǼ 

¶ Vertical position ƙ holding ǗǼǠ Ǿʱ ȁȋǱ ȁȋǸ 

¶ Overhead position ƙ ȅǵǼȄǶ˭Ȅ Ǡ gripping ȅǸȋǾǿǹȄȋǸ ǩξȅǼ 

ț. Thickness ǖԑǻȄȓȆ Adjustment 

¶ ǶȄǱǽȄ ǴȄԅȋǱ ǢǺ heat input ǳǼǢȄǼ 

¶ ȭǺȄǬȄ ǴȄԅȋǱ ȭǸȅǾ current Ǡ Ǿʱ holding ǳǼǢȄǼ 

¶ Ǹȑ workpiece-Ǟ sagging ǸȄ movement ȭǼȄȋǴ ǞǢȄȅǴǢ support ǽȄǤȋǱ ǶȄȋǼ 

Ȝ. Accuracy ǖԑǻȄȓȆ Adjustment 

ǻȅǳ ǢȄǩʨ precision job ȁȓ, ǱȄȁȋǽð 

¶ Measurement tools ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ 

¶ Try square, steel rule, bevel gauge ȅǳȋȓ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ 

¶ Jig/fixture ȅǳȋȓ repeat accuracy ǸǩȄȓ ǼȄǣȋǱ ȁȋǸ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - ȝ.Ț 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

ș. ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ Welding job, equipment ǞǸǔ holding device ǾǵȄʱ ǢǼȄ ȭǢǵ ʙȋȓȄǩǵ? 

Ț. Welding machine ʙϊǱ ǢǼȄǼ ǗȋǤ ȭǢȄǵ ȅǸǿȓͼȋǽȄ ǶǼȆʹȄ ǢǼȋǱ ȁȓ? 

ț. Holding device-ǞǼ ʙǴȄǵ ǢȄǩ ǢȆ? 

Ȝ. Job requirement ǖԑǻȄȓȆ welding equipment adjustment ǸǽȋǱ ǢȆ ȭǸȄǪȄȓ? 

 

ǸϗȅǵǸɝȄǧǵȆ ʙ̈́Ǖ 

ș. ȅǵȋǧǼ ȭǢȄǵʨ Holding device-ǞǼ ǚǳȄȁǼǰ? 

Ǣ) Welding helmet  

ǣ) C-clamp  

Ǥ) Apron  

ǥ) Chipping hammer  

 

Ț. Welding machine ʙϊǱ ǢǼȄǼ ȀǺȓ ȅǵȋǧǼ ȭǢȄǵʨ ǖǸϩǘ ǶǼȆʹȄ ǢǼȋǱ ȁȓ? 

Ǣ) ӮǱȄǼ Ǽǔ 

ǣ) ȭǬȅǸȋǽǼ Ǽǔ 

Ǥ) ǶȄǠȓȄǼ ȀǔȋǻȄǤ Ǡ ȭǢǸǽ 

ǥ) ȭǳȓȄȋǽǼ ǚˌǱȄ 

 

ț. Job requirement ǖԑǻȄȓȆ welding equipment set up ǵȄ ǢǼȋǽ ǢȆ ȁȋǱ ǶȄȋǼ? 

Ǣ) ǢȄǩ ΚǱ ȭǾǿ ȁȋǸ 

ǣ) Joint alignment ʪǢ ǲȄǢȋǸ 

Ǥ) Weld Δʨԛǰɝ ȁȋǱ ǶȄȋǼ 

ǥ) M etal ǗǼǠ ǧǢǧȋǢ ȁȋǸ 

 

Ȝ. Welding job ǾǵȄʱ ǢǼȄǼ ȀǺȓ ȭǢȄǵ ȅǸǿȓʨ ǩȄǵȄ ǩξȅǼ? 

Ǣ) ǖǶȄȋǼǬȋǼǼ ǶǨȋ̋Ǽ Ǽǔ 

ǣ) M etal-ǞǼ ǴǼǵ Ǡ joint type  

Ǥ) Workshop -ǞǼ ǩȄǵȄǽȄǼ ȀǔϚȄ 

ǥ) Floor-ǞǼ ȅǮǩȄǘǵ 

 

  



255 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǚ˭Ǽ Ƕʔ (Answer Key) - ȝ.Ț  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

ș. ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ Welding job, equipment ǞǸǔ holding device ǾǵȄʱ ǢǼȄ ȭǢǵ ʙȋȓȄǩǵ? 

ǚ˭Ǽ: ȀʪǢ ǢȄǩ, ǚǶ֜ ɦǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ǾǵȄʱ ǢǼȄ ʙȋȓȄǩǵ, ǻȄȋǱ ǢȄǩ ȅǵǼȄǶǳǹȄȋǸ, ȀʪǢ ǺȄȋǶ ǞǸǔ 

ǹȄȋǽȄ ǺȄȋǵ Ȁ̩ ̏ǢǼȄ ǻȄȓǑ 

 

Ț. Welding machine ʙϊǱ ǢǼȄǼ ǗȋǤ ȭǢȄǵ ȅǸǿȓͼȋǽȄ ǶǼȆʹȄ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: Welding machine ʙϊǱ ǢǼȄǼ ǗȋǤ ǶȄǠȓȄǼ ȀǔȋǻȄǤ, ȭǢǸǽ, electrode holder ǸȄ torch, ground 

clamp, gas connection (ǻȅǳ ǲȄȋǢ), ǞǸǔ machine setting ǶǼȆʹȄ ǢǼȋǱ ȁȓǑ 

 

ț. Holding device-ǞǼ ʙǴȄǵ ǢȄǩ ǢȆ? 

ǚ˭Ǽ: Holding device-ǞǼ ʙǴȄǵ ǢȄǩ ȁȋǽȄ workpiece-ȭǢ ȀʪǢ ǖǸ͛Ȅȋǵ ȅ͛ǼǹȄȋǸ ǴȋǼ ǼȄǣȄ, ǻȄȋǱ 

welding-ǞǼ ȀǺȓ ǴȄԅ ǵȋȑ ǵȄ ǻȄȓ ǞǸǔ joint alignment ʪǢ ǲȄȋǢǑ 

 

Ȝ. Job requirement ǖԑǻȄȓȆ Welding equipment adjustment ǸǽȋǱ ǢȆ ȭǸȄǪȄȓ? 

ǚ˭Ǽ: Job requirement ǖԑǻȄȓȆ welding equipment adjustment ǸǽȋǱ ǴȄԅǼ ǴǼǵ, ԚξΖ, joint 

type ǞǸǔ welding position ǖԑȀȄȋǼ current, voltage, polarity, gas flow ǸȄ holding 

arrangement ʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȄȋǢ ȭǸȄǪȄȓǑ 

 

ǸϗȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭ǼǕ 

 ș. ȅǵȋǧǼ ȭǢȄǵʨ Holding device-ǞǼ ǚǳȄȁǼǰ? 

ǚ˭Ǽ: ǣ) C-clamp 

 

Ț. Welding machine ʙϊǱ ǢǼȄǼ ȀǺȓ ȅǵȋǧǼ ȭǢȄǵʨ ǖǸϩǘ ǶǼȆʹȄ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: Ǥ) ǶȄǠȓȄǼ ȀǔȋǻȄǤ Ǡ ȭǢǸǽ 

 

ț. Job requirement ǖԑǻȄȓȆ welding equipment set up ǵȄ ǢǼȋǽ ǢȆ ȁȋǱ ǶȄȋǼ? 

ǚ˭Ǽ: Ǥ) Weld Δʨԛǰɝ ȁȋǱ ǶȄȋǼ 

 

Ȝ. Welding job ǾǵȄʱ ǢǼȄǼ ȀǺȓ ȭǢȄǵ ȅǸǿȓʨ ǩȄǵȄ ǩξȅǼ? 

ǚ˭Ǽ: ǣ) Metal-ǞǼ ǴǼǵ Ǡ joint type 
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ǩǸ ȅǾǬ (Job Sheet) - ȝ.Ț 

 

ǩȋǸǼ ǵȄǺǕ GMAW Ǡȋȓȅ̷ǔ-ǞǼ ǩϢ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢξǵǑ 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶǕ (Working Procedure / Steps):  

 

șǑ ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

ȚǑ ǢȄǩʨ Ȁ̩ ̏ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

țǑ ǢȄȋǩǼ ǴǼǵ, ǩȋȓȋ̀Ǽ ǴǼǵ, ǴȄԅǼ ʙǢȄǼ ǞǸǔ ԚξΖ ֓ȋǪ ȅǵǵǑ 

ȜǑ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǶǼȆʹȄ ǢξǵǑ   

ȝǑ ǶȄǠȓȄǼ ȀǔȋǻȄǤ ǶǼȆʹȄ ǢξǵǑ 

ȞǑ ǠȓʅȄǼ ϋǽ ǽȄǤȄǵǑ 

ȟǑ ǠȓʅȄǼ ȅǷǮ ȅȀȋ͗Ǻ ȭȀǬ ǢξǵǑ 

ȠǑ ǢǵϜȄʮ ʨǶ Ǡ ǵǩǽ ǽȄǤȄǵ 

ȡǑ Ǡȋȓȅ̷ǔ Ǭǧɝ ȀǔȋǻȄǤ ȅǳǵǑ 

șȘǑ ʈȄǚ̃ ʴʅȄ̩ Ǡ ȭǢǸǽ ȭǺȅǾȋǵ ǽȄǤȄǵ 

șșǑ ϛȄȀ ȅȀȅǽ̃ȄǼ ʙϊǱ ǢξǵǑ 

șȚǑ ϛȄȀ ỡ̄Ȅ ȭȀǬ ǢξǵǑ 

șțǑ ȭǶȄǽȄȅǼʨ ǶǼȆʹȄ ǢξǵǑ 

șȜǑ ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ȭǹȄȋ̵ǩ ȭȀǬ Ǣξǵ ǞǸǔ ǠȓʅȄǼ ȅǷǮ ȅ͟Ǯ ȭȀǬ ǢξǵǑ 

șȝǑ ͓ʅȄǶ ȭ̘ȋǬǼ ǚǶǼ ȭǬ͗ ǼȄǵ ǶȅǼǧȄǽǵȄ ǢξǵǑ 

șȞǑ ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

 

ȀǱǢɝǱȄ / Caution:  

1. ȭǹǩȄ ȁȄȋǱ ȭǺȅǾǵ ǸȄ ǱȄǼ ͟Ǿɝ ǢǼȄ ǻȄȋǸ ǵȄǑ 

2. ϛȄȀ ȅǽǢ ǲȄǢȋǽ ȭǺȅǾǵ ǧȄ֟ ǢǼȄ ǻȄȋǸ ǵȄǑ 

3. ȀǸ ȀǔȋǻȄǤ ǶǼȆʹȄ ǵȄ ǢȋǼ ǶȄǠȓȄǼ ǖǵ ǢǼȄ ǻȄȋǸ ǵȄǑ 

4. Ǘǲɝ ɹʅȄ̩ ȀʪǢǹȄȋǸ ǽȄǤȄȋǵȄ ǵȄ ǲȄǢȋǽ ǢȄǩ ςξ ǢǼȄ ǻȄȋǸ ǵȄǑ 

5. ǵ͊ ȭǢǸǽ, Ǭǧɝ ǸȄ ɹʅȄ̩ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄ 

6. ǢȄȋǩǼ ǩȄȓǤȄ ǶȅǼ͈ȄǼ ǼȄǣȋǱ ȁȋǸ 

7. Ǘͼǵ ǴǼȋǱ ǶȄȋǼ ǞǺǵ ȅǩȅǵȀ ԌȋǼ ǼȄǣȋǱ ȁȋǸ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- ȝ.Ț 

 

ǩȋǸǼ ǵȄǺǕ GMAW Ǡȋȓȅ̷ǔ-ǞǼ ǩϢ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ʙϊǱ ǢξǵǑ 

 

ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ 

Required PPE: 

ʙȋȓȄǩǵȆȓ     ǻ̆ǶȄȅǱ Required 

Tools & Equipment:  

ʙȋȓȄǩǵȆȓ     ǚǶǢǼǰ Required 

Materials:  

¶ Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ 

¶ ȭȀǷʨ ǤǤǽȀ 

¶ ȭǽǳȄǼ ȭˁȄǹȀ 

¶ ǞȋʙȄǵ 

¶ ȭȀǷʨ ֧ǩ 

 

¶ ȅǩ ǞǺ Ǟ Ǯȅ̡ǚ / ȅǺǤ 

Ǡȋȓȅ̷ǔ ȭǺȅǾǵ 

¶ Ǡȋȓȅ̷ǔ Ǭǧɝ / ǤȄǵ 

¶ ǠȓʅȄǼ ȅǷǮȄǼ 

¶ ʈȄǚ̃ ʴʅȄ̩ 

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ 

¶ ȭǼͼȋǽǬǼ 

¶ ỡ̄Ȅ ȅǺǬȄǼ 

¶ ͟ʅȄǵȄǼ 

¶ Ȅ̘ȓȄȀɝ 

¶ ǠȓʅȄǼ ʛȄǾ 

¶ Ǡȋȓȅ̷ǔ ȭǬȅǸǽ 

 

¶ ǞǺ ǞȀ ȭ̘Ǭ / ǢȄǸɝǵ ȅ͗ǽ ȭ̘Ǭ 

¶ Ǡȋȓȅ̷ǔ ǠȓʅȄǼ 

¶ ȅǾȅ̷ǔ ϛȄȀ 

¶ ǢǵϜȄʮ ʨǶ 

¶ ǵǩǽ 

¶ ȭǬ͗ Ǡȋȓȋ̷Ǽ ǩϢ ͓ʅȄǶ ȭ̘Ǭ 

 

ȀȄǴȄǼǰ ȭǬǢȅǵǢʅȄǽ ȅǸǿȓ 

¶ Ǡȋȓȅ̷ǔ ʙȋȀȀ: ȅǩ ǞǺ Ǟ 

Ǯȅ̡ǚ / ȅǺǤ 

¶ ȭǶȄǽȄȅǼʨ: ȀȄǴȄǼǰǱ ȅǮ ȅȀ ǘ 

ȅǶ 

¶ ǠȓʅȄǼ ȀȄǘǩ: Ș.Ƞ ȅǺ.ȅǺ. / ș.Ș 

ȅǺ.ȅǺ. / ș.Ț ȅǺ.ȅǺ. 

¶ ϛȄȀ: CO2 / ǗǤɝǵ / ȅǺ̋Ǯ 

ϛȄȀ 

¶ ϛȄȀ ỡ̄Ȅ: ǢȄǩ ǖԑǻȄȓȆ ȭȀǬ 

ǢǼȋǱ ȁȋǸ 

¶ ʏȄȓȄǽ Ǡȋȓ̷: ֚ǽ ǢȄȋǩǼ ǗȋǤ 

ǢǼȋǱ ȁȋǸ 
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ǮȄȓȄʈȄǺ / ȭǽǗǚǬ / ʑǘǔ: 
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ȝ.ț 

 

ȅǾǣǵ Ƿǽ-ț: GMAW ǸȄ MIG Ǡȋȓȅ̷ǔ Ȁ̩̏ ǢǼȋǱ ǶȄǼȋǸǑ 

 
 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents):  

ü MIG  Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ 

ü ǖʅȄȅ̩ȓȄȋǼǩ ǞǸǔ ϛȄȀ ʙǸȄȁ ȭȀǬǢǼǵ 

ü Butt  ǞǸǔ Tee ǩȋȓȋ̀ ̛ʅȄǬ ǞǸǔ ǖԑ֗ȅǺǢ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ 

ü Ǡȋȓ̷ ǶȅǼ͈ȄǼ, ͼǰǺȄǵ ǶǼȆʹȄ ǞǸǔ Δʨ ȅǧȅͥǱǢǼǵ 

ü Ǡȋȓ̷ Δʨͼȅǽ ȀǔȋǾȄǴǵ 

 

(Ǣ) MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ 

MIG (ȭǺǬȄǽ ǘǵȄǬɝ ϛȄȀ) Ǡȋȓȅ̷ǔ  ǞǢʨ Ǹϗǽ ϤǸϘǱ ǗԎȅǵǢ Ǡȋȓȅ̷ǔ  ʙȅʆǻȂȄǑ Ǟǘ Ƕ˸ȅǱȋǱ ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓ̷ 

ǢǼȄǼ ǩϢ ςԎ ȭǺȅǾǵ ǧȄ֟ ǲȄǢȋǽǘ ȁȓ ǵȄ, ȭǺȅǾǵ Ǡ Ǡȋȓȅ̷ǔ Ǭǧɝ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ ǱȄ ǗȋǤ ǶǼȆ́Ȅ ǢǼȄ ӝǸǘ 

ǩξȅǼǑ ǢȄǼǰ ȭǺȅǾȋǵǼ ȭǹȄȋ̵ǩ, ǢȄȋǼ̀, ǠȓʅȄǼ ȅǷǮ, ϛȄȀ ỡ̄Ȅ, ǬȋǧɝǼ ǖǸ͛Ȅ, Ǣ̀Ȅʮ ʨǶ, ǵǩǽ, ǽȄǘǵȄǼ, ֧ǘǧ ǘǱʅȄȅǳǼ 

ȭǻȋǢȄȋǵȄ Δʨ ȀǼȄȀȅǼ Ǡȋȓȋ̷Ǽ ǺȄǵȋǢ ʙǹȄȅǸǱ ǢȋǼǑ ǻȅǳ ȭǺȅǾǵ Ǡ ǬȋǧɝǼ ǢȄǻɝ́ǺǱȄ ǩȋǸǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ǶǼȆʹȄ ǵȄ 

ǢǼȄ ȁȓ, ǱȄȁȋǽ ԋǸɝǽ ǗǢɝ, ͟ʅȄǬȄǼ, ϛȄȀ ֧Ǽ́Ȅ ǢȋǺ ǻȄǠȓȄ, ǠȓʅȄǼ ǗǬȋǢ ǻȄǠȓȄ, ǖȀҪǰɝ ȭǶȅǵȋʏǾǵ, ȭǶȄǮȂȄ ǳȄǤ, ȅǨʖ 

ǸȄ Δʨԛǰɝ ǩȋȓ̀ ȮǱȅǼ ȁȋǱ ǶȄȋǼǑ  

 

MIG Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǢȄǻɝ́ǺǱȄ ǶǼȆʹȄ ȭǢǵ ǩξȅǼ 

MIG Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ǢȄǻɝ́ǺǱȄ ǶǼȆ́Ȅ ǢǼȄǼ ֚ǽ ǚȋ˶ϩ ȁȋǽȄ ǩȋǸǼ ǴǼǵ ǖԑǻȄȓȆ  ȭǺȅǾǵ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ 

ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȄǑ ǚǳȄȁǼǰϖοǶ, ǶȄǱǽȄ ȭ̘Ǭ, ȭǺȄǬȄ ȭ̘Ǭ, ȅ͗ǽ, ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǸȄ ǖʅȄ֟ȅǺȅǵǻȂȄǺ ʙȅǱʨ ǢȄȋǩǼ ǩϢ 

ǗǽȄǳȄ ȭȀʨǔȀ ʙȋȓȄǩǵ ȁȓǑ 

ȀʪǢ ǶǼȆʹȄ ǵȄ ǢǼȋǽð 

¶ Ǡȋȓ̷ ʪǢǺȋǱȄ ǸȀȋǸ ǵȄ 

¶ ǩȋȓ̀ ԋǸɝǽ ȁȋǸ 

¶ ǖȅǱȅǼʱ ͟ʅȄǬȄǼ ȁȋǸ 

¶ ϛȄȋȀǼ ֧ǼʹȄ ǢȋǺ ǻȄȋǸ 

¶ ǠȓʅȄǼ ʪǢǺȋǱȄ ȅǷǮ ȁȋǸ ǵȄ 

¶ Ǭǧɝ ǖȅǱȅǼɦ ǤǼǺ ȁȋǱ ǶȄȋǼ 

¶ ǻǶ̆ȄȅǱǼ ʹȅǱ ȁȋǱ ǶȄȋǼ 

ǖǱǞǸ, ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ǞǸǔ ǢȄǩ ǧǽȄǢȄǽȆǵ ȀǺȋǻȂ ȭǺȅǾǵ Ǡ Ǭǧɝ ǶǼȆ́Ȅ ǢǼȄ ǹȄȋǽȄ ǖǹʅȄȀǑ 
 

MIG Ǡȋȓȅ̷ǔ ȭǺȅǾȋǵǼ ʙǴȄǵ ǖǔǾ 

ǢȄǻɝ́ǺǱȄ ǶǼȆ́Ȅ ǢǼȄǼ ǗȋǤ ȭǺȅǾȋǵǼ ʙǴȄǵ ǖǔǾͼȋǽȄ Ȁ̩ ȋǢɝ ǴȄǼǰȄ ǲȄǢȄ  ʙȋȓȄǩǵ Ǒ ȭǻǺǵð 
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¶ ǶȄǠȓȄǼ ȭȀȄȀɝ 

¶ ǠȓʅȄǼ ȅǷǮ ǘǚȅǵǬ 

¶ ǠȓʅȄǼ ϋǽ 

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ 

¶ ỡ̄Ȅ ȅǺǬȄǼ / ȭǼͼȋǽǬǼ 

¶ Ǡȋȓȅ̷ǔ ȭǢǸǽ 

¶ Ǘǲɝ ɹʅȄ̩  

¶ Ǣȋ˿Ȅǽ ϣȄȋǵǽ 

¶ Ǡȋȓȅ̷ǔ Ǭǧɝ 

Ǟǘ ǖǔǾͼȋǽȄǼ ȭǻȋǢȄȋǵȄ ǞǢʨ ʪǢǺȋǱȄ ǢȄǩ ǵȄ ǢǼȋǽ ԚȋǼȄ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ϤȄȁǱ ȁȓǑ 

 

ȭǺȅǾȋǵǼ ǶȄǼǷǼϥȄ̑ ǶǼȆʹȄǼ ȅǸǿǻȂȀ֚ȁ 

ș. ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǶǼȆʹȄ: ʙǲȋǺ ȭǳǣȋǱ ȁȋǸ ȭǺȅǾȋǵ ȅǸԋʅִ ȀǔȋǻȄǤ ʪǢ ǗȋǨ ȅǢ ǵȄǑ 

¶ ȭǺǘǵ ǶȄǠȓȄǼ ǖǵ ǗȋǨ ȅǢ ǵȄ 

¶ ̘ȄǤ Ǡ ȭǢǸǽ ǖʹǱ ǗȋǨ ȅǢ ǵȄ 

¶ ֟ǩ ǢȄȋǵǢǾǵ ǗȋǨ ȅǢ ǵȄ 

¶ ֧ǘǧ, ǘȅ̃ȋǢǬǼ ǽȄǘǬ ǞǸǔ ȅǮȀȋ̘ ϖȄǹȄȅǸǢ ǗȋǨ ȅǢ ǵȄ 

ǻȅǳ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ԋǸɝǽ ǸȄ ȅǸȅˏ  ̏ȁȓ, ǱȋǸ ǗǢɝ ȅ͛Ǽ ȁȋǸ ǵȄǑ 
 

Ț. Ǣȋ˿Ȅǽ ϣȄȋǵǽ ǶǼȆʹȄ: Ǣȋ˿Ȅǽ ϣȄȋǵȋǽǼ ǺȄϡȋǺ ȭǹȄȋ̵ǩ, ǖʅȄȅ̩ǻȂȄǼ ǸȄ ǠȓʅȄǼ ȅǷǮ ȅ͟Ǯ ȅǵǻȂ̆ǰ ǢǼȄ ȁȓǑ ǶǼȆʹȄ 

ǢǼȋǱ ȁȋǸð 

¶ ȭȀʨǔȀ ǩȋǸǼ ȀȄȋǲ ȅǺǽȋǨ ȅǢ ǵȄ 

¶ ȅǮȀȋ̘ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ 

¶ ǵǸ ǸȄ ǸȄǬǵ ʪǢǹȄȋǸ ӢǼȋǨ ȅǢ ǵȄ 

¶ ǖȅǱȅǼʱ ǸȄ ǢǺ ȭȀʨǔ ǗȋǨ ȅǢ ǵȄ 
 

ț. ǠȓʅȄǼȅǷǮ ȅȀȋ͗Ǻ ǶǼȆʹȄ: ǞǺǗǘȅǩ Ǡȋȓȅ̷ǔ ȭǻȂ ǠȓʅȄǼ   ȅǵǼǸȅˏ̏ǹȄȋǸ ȅǷǮ ȁǠȓȄ ӝǸ ͼξΖԛǰɝǑ ǶǼȆ́Ȅ ǢǼȋǱ 

ȁȋǸð 

¶ ǠȓʅȄǼ ϋǽ ȀʪǢǹȄȋǸ ǸȀȄȋǵȄ ǗȋǨ ȅǢ ǵȄ 

¶ ǠȓʅȄǼ ȭǬǵǾǵ ӝǸ ǬȄǘǬ ǸȄ ӝǸ ֟ǩ ȅǢ ǵȄ 

¶ ȅǷǮ ȭǼȄǽȄǼ ʪǢǺȋǱȄ ǧȄǶ ȅǳȋˏ ȅǢ ǵȄ 

¶ ǠȓʅȄǼ ǗǬȋǢ ǻȄȋˏ ȅǢ ǵȄ 

¶ ǠȓʅȄǼ ȀǺȄǵ ǤȅǱȋǱ ȭǸǼ ȁȋˏ ȅǢ ǵȄ 

ǠȓʅȄǼ ȅǷǮ ǖȅǵǻȂȅǺǱ ȁȋǽ ǗǢɝ ȭǹȋǦ ǻȄȓ ǞǸǔ ǣȄǼȄǶ Ǡȋȓ̷ ȮǱȅǼ ȁȓǑ 
 

Ȝ. ȅǾȅ̷ǔ ϛȄȀ ǶǼȆʹȄ: ǞǺǗǘȅǩ Ǡȋȓȅ̷ǔȋǻȂ ȅǾȅ̷ǔ ϛȄȀ Ǡȋȓ̷ ԚǽȋǢ ǸȄǱȄȋȀǼ ʹȅǱǢǼ ʙǹȄǸ ȭǲȋǢ ǼʹȄ ǢȋǼǑ ǶǼȆʹȄ 

ǢǼȋǱ ȁȋǸð 

¶ ȅȀȅǽ̃ȄȋǼ ǶǻɝȄ̔ ϛȄȀ ǗȋǨ ȅǢ ǵȄ 

¶ ȭǼͼȋǽǬǼ ʪǢ ǗȋǨ ȅǢ ǵȄ 

¶ ỡ̄Ȅ ȅǺǬȄǼ ȀʪǢ ǺȄǵ ȭǳǣȄȋˏ ȅǢ ǵȄ 
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¶ ϛȄȀ ȭȁȄȋȀ ȅǽȋǢǩ ǗȋǨ ȅǢ ǵȄ 

¶ Ǭǧɝ ȭǲȋǢ ϛȄȀ ȭǸǼ ȁȋˏ ȅǢ ǵȄ 

ϛȄȀ ʪǢǺȋǱȄ ʙǸȄȅȁǱ ǵȄ ȁȋǽ ǠȋǻȂȋ̷ ȅǨʖ, ǖȅ̋ȋǮǾǵ Ǡ ԋǸɝǽ ǩȋȓ̀ ȁȋǱ ǶȄȋǼǑ 
 

ȝ. Ǘȅǲɝǔ ǶǼȆʹȄ: ǹȄȋǽȄ Ǘǲɝ ȀǔȋǻȄǤ ǵȄ ǲȄǢȋǽ ǗǢɝ ǖȅ͛Ǽ ȁȋȓ ǻȄȓ Ǒ ǱȄǘ ȭǳǣȋǱ ȁȋǸð 

¶ Ǘǲɝ ɹʅȄ̩ ǶȅǼ͈ȄǼ ȅǢ ǵȄ 

¶ ǢȄȋǩǼ ǸϊȋǱ ԍǯȂǹȄȋǸ ǽȄǤȄȋǵȄ ǗȋǨ ȅǢ ǵȄ 

¶ ȭǢǸǽ ǢȄǬȄ ǸȄ ȭФǮȂȄ ǵȓ ȅǢ ǵȄ 

¶ ȀǔȋǻȄǤ ȅǯǽȄ ǵȓ ȅǢ ǵȄ 
 

Ȟ. ʏȄǻȂȄǽ ǗǢɝ ǶǼȆʹȄ: ȭǺȅǾȋǵǼ ǗȀǽ ǶȄǼǷǼϥȄ̑ ȭǸȄǪȄǼ ǩϢ ȭǬ͗ ȭ̘ȋǬ ǞǢʨ ʏȄǻȂȄǽ Ǡȋȓ̷ ǢǼȄ ǚȅǧǱǑ ǞȋǱ ȭǸȄǪȄ 

ǻȄȓ ð 

¶ ǗǢɝ Ȁȁȋǩ ͗ȄǬɝ ȁȋˏ ȅǢ ǵȄ 

¶ ǗǢɝ ȅ͛Ǽ ǗȋǨ ȅǢ ǵȄ 

¶ ͟ʅȄǬȄǼ ȭǸȅǾ ȁȋˏ ȅǢ ǵȄ 

¶ ǠȓʅȄǼ Ǻ֩ǰǹȄȋǸ ǤǽȋǨ ȅǢ ǵȄ 

¶ ȭǶȅǵȋʏǾǵ ʪǢ ǗȋǨ ȅǢ ǵȄ 
 

Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǢȄǻɝ́ǺǱȄ ǶǼȆʹȄ 

Ǡȋȓȅ̷ǔ Ǭǧɝ ǞǺǗǘȅǩ ʙȅʆǻȂȄǼ ǞǢʨ ͼξΖԛǰɝ ǖǔǾǑ ǬȋǧɝǼ ǺȄϡȋǺǘ ǠȓʅȄǼ, ϛȄȀ ǞǸǔ ǢȄȋǼ̀ Ǡȋȓȅ̷ǔ ǩȄȓǤȄȓ ȭǶȐǓǨȄǻȂǑ 

ǱȄǘ ǬȋǧɝǼ ǖǸ͛Ȅ ǹȄȋǽȄ ǵȄ ȁȋǽ ǚ̏Ǳ ǺȄȋǵǼ Ǡȋȓ̷ Ȁ̭Ǹ ǵȓ     Ǒ 
 

ș. Ǭǧɝ ǸȅǮ ǶǼȆʹȄ: 

¶ ǬȋǧɝǼ ǸȄȅȁȋǼǼ ǖǔȋǾ ǷȄǬǽ ǗȋǨ ȅǢ ǵȄ 

¶ ȁʅȄȋ̃ǽ ǹȄǦȄ ǸȄ ȅǯǽȄ ȅǢ ǵȄ 

¶ ȭǢǸǽ ȭǺȄǧǮȂȄȋǵȄ ǸȄ ǢȄǬȄ ȅǢ ǵȄ 

¶ ǖȅǱȅǼʱ ǤǼǺ ȁǠȓȄǼ ȅǧͥ ǗȋǨ ȅǢ ǵȄ 
 

Ț. ȅʏǤȄǼ / ֧ǘǧ ǶǼȆʹȄ: ǬȋǧɝǼ ȅʏǤȄǼ ǧȄǶȋǽ ǠȓʅȄǼ ȅǷǮ, ϛȄȀ ʙǸȄȁ ǞǸǔ ǢȄȋǼ̀ ȀȅʆǻȂ ȁȓǑ ǱȄǘ ȭǳǣȋǱ ȁȋǸð 

¶ ȅʏǤȄǼ ʪǢǺȋǱȄ ǢȄǩ ǢǼȋǨ ȅǢ ǵȄ 

¶ ǧȄǶ ȅǳȋǽ ǠȓʅȄǼ ȭǸǼ ȁȋˏ ȅǢ ǵȄ 

¶ ϛȄȀ ʙǸȄȁ ςξ ȁȋˏ ȅǢ ǵȄ 

¶ ȅʏǤȄǼ ǗǬȋǢ ǻȄȋˏ ȅǢ ǵȄ 
 

ț. Ǣ̀Ȅʮ ʨǶ ǶǼȆʹȄ: Ǣ̀Ȅʮ ʨȋǶǼ ǺȄϡȋǺ ǠϦȂȄȋǼ ǢȄȋǼ̀ ʙǸȄȅȁǱ ȁȓǑ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸð 

¶ ʨȋǶǼ ȅǨʖ ǸǮȂ ȁȋȓȋǤȋǨ ȅǢ ǵȄ 

¶ ǠȓʅȄǼ ʨȋǶ ǗǬȋǢ ǻȄȋˏ ȅǢ ǵȄ 

¶ ʨǶ ʹǻȂʙȄ̔ ȅǢ ǵȄ 

¶ ʨǶ ȀʪǢ ȀȄǘȋǩǼ ȅǢ ǵȄ 

֖ǽ ȀȄǘǩ ǸȄ ʹȅǱʈ͚ Ǣ̀Ȅʮ ʨǶ ȁȋǽ ǠȓʅȄǼ ȅǷȋǮ ȀǺϬȄ ǞǸǔ ǗȋǢɝ ǖȅ͛ǼǱȄ ȭǳǣȄ ȭǳȓ     Ǒ 
 

Ȝ. ǵǩǽ ǶǼȆʹȄ: ǵǩȋǽǼ ǢȄǩ ȁȋǽȄ ϛȄȀȋǢ Ǡȋȓȅ̷ǔ ǞǽȄǢȄǻȂ ȀʪǢǹȄȋǸ ȭǶȐǓȋǨ ȭǳǠǻȂȄǑ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸð 

¶ ǵǩȋǽ ͟ʅȄǬȄǼ ǩȋǺȋǨ ȅǢ ǵȄ 
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¶ ǵǩǽ ǸсǢȄ ǸȄ ǹȄǦȄ ȅǢ ǵȄ 

¶ ϛȄȀ ȭǸǼ ȁǠȓȄǼ Ƕǲ Ǹ̎ ȁȋȓȋǨ ȅǢ ǵȄ 

¶ ȭǵȄǩǽ ǶȅǼ͈ȄǼ ǗȋǨ ȅǢ ǵȄ 

ȭǵȄǩȋǽ ȭǸȅǾ ǺǻȂǽȄ ǩǺȋǽ ϛȄȀ ֧ǼʹȄ ǢȋǺ ǻȄȓ Ǒ 
 

ȝ. ǽȄǘǵȄǼ ǶǼȆʹȄ: ǽȄǘǵȄȋǼǼ ȅǹǱǼ ȅǳȋȓ ǠȓʅȄǼ ǬȋǧɝǼ ǺȄǲȄ Ƕǻɝ̇ ǻȄȓ Ǒ ȭǳǣȋǱ ȁȋǸð 

¶ ǽȄǘǵȄȋǼ ǺǻȂǽȄ ǩȋǺȋǨ ȅǢ ǵȄ 

¶ ǠȓʅȄǼ   ǥǿɝȋǰ ǗǬȋǢ ǻȄȋˏ ȅǢ ǵȄ 

¶ ǽȄǘǵȄǼ ʹǻȂʙȄ̔ ǸȄ ǸсǢȄ ȅǢ ǵȄ 

ǽȄǘǵȄǼ ǣȄǼȄǶ ȁȋǽ ǠȓʅȄǼ ȅǷǮ ǖȅǵǻȂȅǺǱ  ȁȓ  Ǒ 
 

Ȟ. ϛȄȀ ȅǮȅǷǚǩȄǼ ǶǼȆʹȄ: ϛȄȀ ȅǮȅǷǚǩȄǼ ϛȄȀȋǢ ȀǺȄǵǹȄȋǸ ǨȅǮȂȋǻȂ ȭǳȓǑ Ǟʨ ǵ͊ ȁȋǽ ϛȄȀ ֧ǼʹȄ ǖȀǺȄǵ ȁȓ ǞǸǔ 

ǠȋǻȂȋ̷ Δʨ ȭǳǣȄ ȭǳȓǑ 

 

(ǣ) ǖʅȄȅ̩ȓȄȋǼǩ ǞǸǔ ϛȄȀ ʙǸȄȁ ȭȀǬǢǼǵ 

ǞǺǗǘȅǩ ǸȄ ȅǩǞǺǞǮȅ̡ǚ (GMAW / MIG) Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǺȄǵ ǖȋǵǢȄǔȋǾ ȅǵǹɝǼ ǢȋǼ ȀʪǢ ǖʅȄȅ̩ǻȂȄȋǼǩ 

(Amperage) ǞǸǔ ϛȄȀ ỡ̄Ȅ (Gas Flow) ȭȀǬ ǢǼȄǼ ǚǶǼǑ ǠǻȂȄǢɝ ȅǶȀ ǸȄ ȭǻ ȭ̘ȋǬǼ ǚǶǼ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȋǸ, ǱȄǼ 

ȅǲǢȋǵȀ (Thickness) ǸȄ ԚξΖ ǖԑǻȄȓȆ ǻȅǳ ȀʪǢ ȭȀʨǔ ȅǵǸɝȄǧǵ ǵȄ ǢǼȄ ȁȓ, ǱȄȁȋǽ ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓ̷ ǶȄǠȓȄ   ǻȄȓ 

ǵȄǑ 

ǶȄǱǽȄ ȭ̘ȋǬǼ ǩϢ ǢǺ ǱȄǶ ʙȋȓȄǩǵ, ǗǼ ȭǺȄǬȄ ȭ̘ȋǬǼ ǩϢ ȭǸȅǾ ǱȄǶ ʙȋȓȄǩǵ Ǒ Ǟǘ ǱȄȋǶǼ ǶȅǼǺȄǰ ȅǵǻȂ̆ȋǰ 

ǖʅȄȅ̩ǻȂȄȋǼǩ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ ǞǢǘǹȄȋǸ, Ǡȋȓȅ̷ǔ ǞǽȄǢȄǼ ǧȄǼǶȄȋǾ ȀʪǢ ֧ǼʹȄ ȭǳǠǻȂȄǼ ǩϢ ϛȄȀ ỡ̄Ȅ 

ȀʪǢ ǼȄǣȄ ǩξȅǼǑ ϛȄȀ ǢǺ ȁȋǽ ǠȋǻȂȋ̷ ȭǶȄȋǼȄȅȀʨ, ǖȅ̋ȋǮǾǵ Ǡ ԋǸɝǽ ǩȋȓ̀ ȮǱȅǼ ȁȋǱ ǶȄȋǼǑ ǗǸȄǼ ϛȄȀ ӝǸ ȭǸȅǾ 

ȁȋǽ ǬȄ֓ɝȋǽ̑ ȮǱȅǼ ȁȋȓ ǸȄǱȄȀ ӿȋǢ ȭǻȋǱ ǶȄȋǼ, Ƿȋǽ Ǡȋȓȋ̷Ǽ ǺȄǵ ǣȄǼȄǶ ȁȓ Ǒ 

 

ǖʅȄȅ̩ǻȂȄȋǼǩ 

ǖʅȄȅ̩ǻȂȄȋǼǩ ȁȋǽȄ Ǡȋȓȅ̷ǔ ǢȄȋǼȋ̀Ǽ ǶȅǼǺȄǰǑ Ȁȁǩ ǹȄǿȄǻȂ, Ǟʨ ȅǵǴɝȄǼǰ ǢȋǼ ǗǢɝ ǢǱǬȄ ǾȅɦǾȄǽȆ ȁȋǸ ǞǸǔ ǢǱǬȄ 

ǱȄǶ ǚִǶ̏ ȁȋǸǑ ǞǺǗǘȅǩ Ǡȋȓȅ̷ǔ ȭǻȂ ȀȄǴȄǼǰǱ ǠȓʅȄǼȅǷǮ ȅ͟ȋǮǼ Ȁȋ̍ ǢȄȋǼȋ̀Ǽ Ȁ̩ Ǣɝ ǲȄȋǢǑ ǠȓʅȄǼ ǻǱ ΚǱ ȅǷǮ 

ȁȋǸ, ȀȄǴȄǼǰǱ ǢȄȋǼ̀ ǱǱ ǸȄȋǮȂǑ 

ǖʅȄȅ̩ǻȂȄȋǼǩ ȀʪǢ ǵȄ ȁȋǽð 

¶ ȭ̘ȋǬ ǻȋǲ͊ ȭǶȅǵȋʏǾǵ ȁȋǸ ǵȄ 

¶ ǖǲǸȄ ȭ̘Ǭ ԚȋǮȂ ȭǻȋǱ ǶȄȋǼ 

¶ Ǡȋȓ̷ ȅǸǮ ǖȀǺȄǵ ȁȋǱ ǶȄȋǼ 

¶ ͟ʅȄǬȄǼ ȭǸȅǾ ȁȋǱ ǶȄȋǼ 

¶ ǩȋȓ̀ ԋǸɝǽ ȁȋǱ ǶȄȋǼ 
 

ϛȄȀ ỡ̄Ȅ  

ϛȄȀ ỡ̄Ȅ ȁȋǽȄ ȅǾȅ̷ǔ ϛȄȀ ȅǵȅǳɝ͊ ǤȅǱȋǱ ǬȋǧɝǼ ǺȄϡȋǺ ȭǸǼ ȁȋȓ Ǡȋȓ̷ ԚǽȋǢ ȅǥȋǼ ǼȄǣȄǼ ʙȅʆǻȂȄǑ Ǟǘ ϛȄȀ Ǡȋȓȅ̷ǔ 

ǞǽȄǢȄȋǢ ǸȄǱȄȋȀǼ ǖȅ̋ȋǩǵ, ǵȄǘȋʏȄȋǩǵ Ǡ ǗʖɝǱȄǼ ́ȅǱǢǼ ʙǹȄǸ ȭǲȋǢ Ǽ́Ȅ ǢȋǼǑ 

ǞǺǗǘȅǩ Ǡȋȓȅ̷ǔȋǻȂ ȀȄǴȄǼǰǱ ϤǸϘǱ ȅǾȅ̷ǔ ϛȄȀ ȁȋǽȄð 

¶ ǗǤɝǵ (Argon) 

¶ ǢȄǸɝǵ ǮȄǘ-ǖʺȄǘǮ (CO) 
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¶ ǗǤɝǵ + CO ȅǺʠ ϛȄȀ 

ȀʪǢ ϛȄȀ ỡ̄Ȅ ǵȄ ǲȄǢȋǽð 

¶ ǠȋǻȂȋ̷ ȅǨʖ ǸȄ ȭǶȄȋǼȄȅȀʨ ȁȋǸ 

¶ ǴȄԅǼ ǚǶǼ ǖʺȄǘǮ ȮǱȅǼ ȁȋǱ ǶȄȋǼ 

¶ ǗǢɝ ǖȅ͛Ǽ ȁȋǱ ǶȄȋǼ 

¶ Ǡȋȓȋ̷Ǽ ȭǧȁȄǼȄ ǣȄǼȄǶ ȁȋǸ 

 

ȭ̘Ǭ ȅǲǢȋǵȀ ǖԑǻȄȓȆ  ǖʅȄȅ̩ǻȂȄȋǼǩ ȭȀǬ ǢǼȄǼ ǵȆȅǱ 

ȀȄǴȄǼǰ ȅǵǻȂǺ ȁȋǽȄð 

ǶȄǱǽȄ ȭ̘Ǭ = ǢǺ ǖʅȄȅ̩ǻȂȄȋǼǩ 

ȭǺȄǬȄ ȭ̘Ǭ = ȭǸȅǾ ǖʅȄȅ̩ǻȂȄȋǼǩ 

ǱȋǸ ǖʅȄȅ̩ǻȂȄȋǼǩ ȅǵǴɝȄǼȋǰǼ ȀǺȓ ǗǼǠ ȅǢӫ ȅǸǿǻȂ ȅǸȋǸǧǵȄ ǢǼȋǱ ȁȓ, ȭǻǺǵð 

¶ ǴȄԅǼ ǴǼǵ 

¶ ǠȓʅȄǼ ǮȄǻȂȄȅǺǬȄǼ 

¶ ǩȋȓȋ̀Ǽ ǴǼǵ 

¶ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ 

¶ ʏȄȋǹǽ ȅ͟Ǯ 

¶ ȭǹȄȋ̵ǩ ȭȀʨǔ 

 

ș. ǶȄǱǽȄ ȭ̘ȋǬǼ ǩϢ 

ǶȄǱǽȄ ȭ̘ȋǬ ȀȄǴȄǼǰǱ ǢǺ ǢȄȋǼ̀ ϤǸȁȄǼ ǢǼȄ ȁȓ ǻȄȋǱ ǖȅǱȅǼʱ ǱȄǶ ǵȄ ǽȄȋǤǑ ǞȋǱð 

¶ ǸȄǵɝ ȭΘȄ ǢǺ ȁȓ   

¶ ȅǸǮ ȅǵǻȂ̆ǰ Ȁȁǩ ȁȓ   

¶ ǴȄԅ ȅǸӜȅǱ ǢǺ ȁȓ   

 

Ț. ǺȄǪȄȅǼ ԚξȋΖǼ ȭ̘ȋǬǼ ǩϢ 

ǺȄǪȄȅǼ ԚξȋΖǼ ȭ̘ȋǬ ǞǺǵ ǖʅȄȅ̩ǻȂȄȋǼǩ ȅǵȋǱ ȁȓ ǻȄȋǱð 

¶ ǻȋǲ͊ ȭǶȅǵȋʏǾǵ ȁȓ   

¶ ǗǢɝ ȅ͛Ǽ ǲȄȋǢ 

¶ ȅǸǮ ȀǺȄǵ ȁȓ   

 

ț. ȭǺȄǬȄ ȭ̘ȋǬǼ ǩϢ 

ȭǺȄǬȄ ȭ̘ȋǬǼ ǩϢ ȭǸȅǾ ǖʅȄȅ̩ǻȂȄȋǼǩ ʙȋȓȄǩǵ ǻȄȋǱð 

¶ ǴȄԅ ǹȄȋǽȄǹȄȋǸ Ǥȋǽ 

¶ ξǬ ȭǶȅǵȋʏǾǵ ȁȓ   

¶ ǩȋȓȋ̀Ǽ Ǿȅʱ ʪǢ ǲȄȋǢ 
 

ȭ̘Ǭ ȅǲǢȋǵȀ ǖԑǻȄȓȆ ϛȄȀ ỡ̄Ȅ ȭȀǬ ǢǼȄǼ ǵȆȅǱ 

ϛȄȀ ỡ̄Ȅ ǞǺǵǹȄȋǸ ȭȀǬ ǢǼȋǱ ȁȋǸ ǻȄȋǱ Ǡȋȓ̷ Ԛǽ ǧȄǼǶȄǾ ȭǲȋǢ ȀʪǢǹȄȋǸ ֧ǼȅʹǱ ǲȄȋǢǑ ϛȄȀ ỡ̄Ȅ ӝǸ ǢǺ ȁȋǽ 

ǸȄǱȄȀ ӿȋǢ ǻȄȋǸ, ǗǼ ӝǸ ȭǸȅǾ ȁȋǽ ϛȄȋȀǼ ʙǸȄȁ ǖǾȄ̇ ȁȋȓ ǸȄǱȄȀ ȭǬȋǵ ȅǵȋǱ ǶȄȋǼǑ 
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ȀȄǴȄǼǰǱ ϛȄȀ ỡ̄Ȅ ȅǵǴɝȄǼȋǰ ȅǵȋǧǼ ȅǸǿǻȂͼȋǽȄ ȅǸȋǸǧǵȄ ǢǼȄ  ȁȓ  ð 

¶ ǵǩȋǽǼ ȀȄǘǩ 

¶ ǢȄȋǩǼ ͛Ȅǵ ȭǣȄǽȄ ǵȄ Ǹ̎ 

¶ ǸȄǱȄȋȀǼ ʙǸȄȁ ǗȋǨ ȅǢ ǵȄ 

¶ Ǡȋȓȅ̷ǔ ǢȄȋǼ̀ 

¶ ǬȋǧɝǼ ԌǼΖ 

¶ ȭ̘ȋǬǼ ǩȋȓȋ̀Ǽ ǴǼǵ 

ș. ǢǺ ϛȄȀ ỡ̄Ȅ ȁȋǽ 

¶ ȭǶȄȋǼȄȅȀʨ ȁȓ   

¶ ǖȅʺȋǮǾǵ ȁȓ   

¶ Ǡȋȓ̷ ǢȄǽȋǧ ǸȄ ǣȀǣȋȀ ȁȓ   

¶ ǗǢɝ ʪǢǺȋǱȄ ֧Ǽȅ́Ǳ ǲȄȋǢ ǵȄ 

Ț. ȭǸȅǾ ϛȄȀ ỡ̄Ȅ ȁȋǽ 

¶ ǬȄ֓ɝȋǽ̑ ȁȓ   

¶ ǸȄǘȋǼ ȭǲȋǢ ǸȄǱȄȀ ӿȋǢ ȭǻȋǱ ǶȄȋǼ 

¶ ϛȄȋȀǼ ǖǶǧȓ ȁȓ   

¶ Ǡȋȓȋ̷Ǽ ǺȄǵ ǢȋǺ ǻȄȓ  

 

ǖʅȄȅ̩ǻȂȄȋǼǩ ȭȀǬ ǢǼȄǼ ȀǺȓ ȭǻ ȅǸǿǻȂͼȋǽȄ ȭǣǻȂȄǽ ǼȄǣȋǱ ȁȋǸ 

ǖʅȄȅ̩ǻȂȄȋǼǩ ȭȀǬ ǢǼȄǼ ǗȋǤ ʙȅǾʹǰȄǲͫȋǢ ȅǵȋǧǼ ȅǸǿǻȂͼȋǽȄ ȭǳǣȋǱ ȁȋǸð 

¶ ȭ̘ȋǬǼ ȅǲǢȋǵȀ ǢǱ 

¶ ȭ̘ȋǬǼ ǴȄԅ ǢȆ 

¶ ǠȓʅȄǼ ǮȄǻȂȄȅǺǬȄǼ ǢǱ 

¶ ǩȋȓȋ̀Ǽ ǴǼǵ ǢȆ 

¶ ǶȅǩǾǵ ̛ʅȄǬ, ȁǼȄǘǩ̀Ȅǽ, ǹȄʨɝǢʅȄǽ ǵȄ ǠǹȄǼȋȁǮ 

¶ ȭǺȅǾȋǵ ʙϊǱǢȄǼȋǢǼ ǧȄǬɝ ǲȄǢȋǽ ǱȄ ǖԑȀǼǰ ǢǼȄ 

¶ ʏȄǻȂȄǽ Ǡȋȓȋ̷Ǽ ǷǽȄǷǽ ǶǻɝȋǸ́ǰ ǢǼȄ 
 

ϛȄȀ ỡ̄Ȅ ȭȀǬ ǢǼȄǼ ȀǺȓ ȭǻ ȅǸǿǻȂͼȋǽȄ ȭǣǻȂȄǽ ǼȄǣȋǱ ȁȋǸ 

ϛȄȀ ỡ̄Ȅ ȭȀǬ ǢǼȄǼ ȀǺȓ ȅǵȋǧǼ ȅǸǿǻȂͼȋǽȄ ǽʹʅ ǢǼȄ ǩξȅǼð 

¶ ȅȀȅǽ̃ȄȋǼ ǶǻɝȄ̔ ϛȄȀ ǗȋǨ ȅǢ ǵȄ 

¶ ȭǼͼȋǽǬǼ Ǡ ỡ̄Ȅ ȅǺǬȄǼ ʪǢ ǗȋǨ ȅǢ ǵȄ 

¶ ϛȄȀ ȭȁȄȋȀ ȅǽǢ ǗȋǨ ȅǢ ǵȄ 

¶ Ǭǧɝ ǵǩǽ ǶȅǼ͈ȄǼ ȅǢ ǵȄ 

¶ ǢȄȋǩǼ ǩȄȓǤȄȓ  ǸȄǱȄȋȀǼ ǤȅǱ ȭǢǺǵ 

¶ ϤǸϘǱ ϛȄȋȀǼ ǴǼǵ ǢȆ 
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(Ǥ) Butt ǞǸǔ Tee ǩȋȓȋ̀ ̛ʅȄǬ ǞǸǔ ǖԑ֗ȅǺǢ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȭʹȋʔ ǩȋȓȋ̀Ǽ ǴǼǵ ǞǸǔ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ӝǸǘ ͼξΖԛǰɝ ȅǸǿǻȂǑ ǞǢʨ ǹȄȋǽȄ Ǡ ǾȅʱǾȄǽȆ Ǡȋȓ̷ ȮǱȅǼ 

ǢǼȋǱ ȁȋǽ ςԎ ȭǺȅǾǵ ǧȄǽȄȋǱ ǩȄǵȋǽǘ  ȁȓ   ǵȄ, ǸǼǔ ȭǢȄǵ ǴǼȋǵǼ ǩȋǻȂȋ̀ ǢȆǹȄȋǸ Ǡȋȓ̷ ǢǼȋǱ ȁȓ ǞǸǔ ȭǢȄǵ ǶȅǩǾȋǵ 

ǢȆǹȄȋǸ ǗǢɝ, ʏȄȋǹǽ ȅ͟Ǯ, Ǭǧɝ ǖʅȄȋ̍ǽ Ǡ ȅǷǽȄǼ ȭǺǬȄǽ ȅǵǻȂ̆ǰ ǢǼȋǱ ȁȓ ȭȀǘ ˕ȄǵǠ ǲȄǢȋǱ ȁȓ  Ǒ 

ǸȄǬ ǩȋȓ̀ (Butt Joint) ǞǸǔ ʨ ǩȋȓ̀ (Tee Joint) ȁȋǽȄ ȅǾ̼ȋʹȋʔ ȀǸȋǧȋǻȂ ȭǸȅǾ ϤǸϘǱ ԋǘ ǴǼȋǵǼ ǩȋȓ̀ Ǒ ǗǸȄǼ 

̛ʅȄǬ ǶȅǩǾǵ (Flat Position) ǞǸǔ ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾǵ (Horizontal Position) ȁȋǽȄ Ǡȋȓȅ̷ǔ ȭǾǣȄǼ ǩϢ ȀǸȋǧȋǻȂ 

ȭǺȐȅǽǢ ǞǸǔ ͼξΖԛǰɝ ǶȅǩǾǵǑ ʙȅǾ́ǰȄǲͫǼȄ ȀȄǴȄǼǰǱ Ǟǘ ǶȅǩǾǵ Ǡ ǩȋȓ̀ ͼȋǽȄ ȅǳȋȓ ǸȄ͚Ǹ ǢȄȋǩǼ ʙϊȅǱ ςξ ǢȋǼǑ 

Ǟǘ ȅǲǠȅǼ ȅǾȋǬ ǸȄǬ ǩȋȓ̀ Ǡ ʨ ǩȋȓȋ̀Ǽ ǴȄǼǰȄ, ̛ʅȄǬ Ǡ ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾȋǵǼ ȮǸȅǾ͊ʅ, Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ, ʙȋȓȄǩǵȆȓ 

ȀǱǢɝǱȄ, ȀȄǴȄǼǰ Δʨ ǞǸǔ ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓ̷ ǢǼȄǼ ȅǵǻȂǺ ȅǸ͚ȄȅǼǱǹȄȋǸ ǸǰɝǵȄ ǢǼȄ ȁȋȓȋǨǑ 

 

Ǡȋȓȅ̷ǔ ǩȋȓ̀       

Ǡȋȓȅ̷ǔ ǩȋȓ̀ ȁȋǽȄ ԋǘ ǸȄ ǱȋǱȄȅǴǢ ǴȄǱǸ ǖǔǾȋǢ ǞǺǵǹȄȋǸ Ȁǔ֜ʱ ǢǼȄǼ ϤǸ͛Ȅ, ȭǻǣȄȋǵ Ǡȋȓȅ̷ǔȋǻȂǼ ǺȄϡȋǺ ͛ȄǻȂȆ 

Ǹ̎ǵ ȮǱȅǼ ǢǼȄ ȁȓǑ ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ǩȋȓȋ̀Ǽ ǴǼǵ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ ȀʪǢ ǩȋȓ̀ ȅǵǸɝȄǧǵ ǢǼȋǽ Ǡȋȓ̷ ǾȅʱǾȄǽȆ 

ȁȓ, ǢȄǩ Ȁȁǩ ȁȓ ǞǸǔ ǢȄȅ˅Ǳ ǗӜȅǱ ǶȄǠȓȄ ǻȄȓǑ 

 

ǸȄǬ ǩȋȓ̀ (Butt Joint): ǸȄǬ ǩȋȓ̀ ȁȋǽȄ ǞǺǵ ǞǢʨ ǩȋȓ̀ ȭǻǣȄȋǵ ԋǘʨ ȭ̘Ǭ ǸȄ ǴȄǱǸ ǖǔǾ ǞǢǘ ȀǺǱȋǽ ǶȄǾȄǶȄȅǾ 

ȭǼȋǣ ǱȄȋǳǼ ʙȄ̇ΜǻȂ ȅǺȅǽȋȓ Ǡȋȓ̷ ǢǼȄ ȁȓǑ 

ǸȄǬ ǩȋȓȋ̀Ǽ   ȮǸȅǾ͊ʅ 

¶ ԋǘʨ ȭ̘Ǭ ȀȄǴȄǼǰǱ ǞǢ ȀǼǽȋǼǣȄǻȂ ǲȄȋǢ 

¶ ʙȄ̇ ȭǲȋǢ ʙȄ̇ ȭǩȄȑȄ ǽȄȋǤ 

¶ ȅǾǬ ȭǺǬȄǽ, ȭ̘Ǭ Ǡ ǶȄǘǶ ȭǩȄȑȄ ȅǳȋǱ ȭǸȅǾ ϤǸϘǱ ȁȓ   

¶ ǾȅʱǾȄǽȆ Ǡ ǶȅǼ͈ȄǼ ǩȋȓ̀ ȮǱȅǼ ǢǼȄ ǻȄȓ  

ǸȄǬ ǩȋȓȋ̀Ǽ   ϤǸȁȄǼ 

¶ ϜȄˆ ȮǱȅǼ 

¶ ȭʚǺ Ǡ ǢȄǭȄȋǺȄ ȅǵǺɝȄǰ 

¶ ȭ̘Ǭ ȀǔȋǻȄǤ 

¶ ǶȄǘǶ ǽȄǘȋǵǼ ǢȄǩ 
 

ʨ ǩȋȓ̀ (Tee Joint): ʨ ǩȋȓ̀ ȁȋǽȄ ǞǺǵ ǞǢʨ ǩȋȓ̀ ȭǻǣȄȋǵ ǞǢʨ ȭ̘Ǭ ǖϢ ǞǢʨ ȭ̘ȋǬǼ ǚǶǼ ȡȘ ȅǮȅʈ ȭǢȄȋǰ 

ǸȋȀ ǘǔȋǼȅǩ ƝTƞ ǖʹȋǼǼ ǺȋǱȄ ǗǢȄǼ ȮǱȅǼ ǢȋǼǑ Ǟǘ ǴǼȋǵǼ ǩȋǻȂȋ̀ ȀȄǴȄǼǰǱ ȅǷȋǽǬ Ǡȋȓ̷ (Fillet Weld) ǢǼȄ 

ȁȓǑ 

ʨ ǩȋȓȋ̀Ǽ   ȮǸȅǾ͊ʅ 

¶ ǞǢʨ ȭ̘Ǭ ǖϢʨǼ ȀȄȋǲ ǣȄǮȂȄ ǖǸ͛ȄǻȂ ֜ʱ ȁȓ   

¶ ȀȄǴȄǼǰǱ ȭǢȄǰȄʹȅǰ ȀǔȋǻȄȋǤ ϤǸϘǱ ȁȓ   

¶ Ȅ͖ǢǧȄǼȄǽ ǢȄǩ, ȭʚǺ Ǡ ȀȄȋǶȄǬɝ ȮǱȅǼȋǱ ӝǸ ȭǸȅǾ ϤǸϘǱ ȁȓ   

 

ʨ ǩȋȓȋ̀Ǽ   ϤǸȁȄǼ 

¶ ͗ʅȄ̃ Ǡ ͮȄȋǢǬ 

¶ ǳǼǩȄ-ǩȄǵȄǽȄǼ ȭʚǺ 
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¶ ȅ͗ǽ ͖ȄǢǧȄǼ 

¶ ȭǺȅǾǵ ȭǸȀ Ǡ ȀȄȋǶȄǬɝǑ 
 

Ǡȋȓȅ̷ǔ ǶȅǩǾǵ 

Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǸǽȋǱ ȭǸȄǪȄǻȂ ǢȄȋǩǼ Ǹϊ ǞǸǔ Ǡȋȓȅ̷ǔȋǻȂǼ ȅǳǢ ǢȆ ǖǸ͛ȄǻȂ ǗȋǨǑ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǖԑǻȄȓȆ Ǭǧɝ ǴǼȄǼ 

ȭǢȐǾǽ, ǤȅǽǱ ǴȄԅǼ ʙǸȄȁ, ʏȄȋǹǽ ȅ͟Ǯ ǞǸǔ ȅǵǻȂ̆ǰ Ƕ˸ȅǱ ǶȅǼǸȅǱɝǱ ȁȓǑ 

 

̛ʅȄǬ ǶȅǩǾǵ (Flat Position): ̛ʅȄǬ ǶȅǩǾǵ ȁȋǽȄ ǞǺǵ ǖǸ͛Ȅ ȭǻǣȄȋǵ ǢȄȋǩǼ ӶǢǼȄ ǞǺǵǹȄȋǸ ǼȄǣȄ ȁȓ ǻȄȋǱ Ǡȋȓȅ̷ǔ 

ǚǶȋǼǼ ȅǳǢ ȭǲȋǢ ȅǵȋǧǼ ȀǺǱȋǽ ǢǼȄ ǻȄȓ Ǒ Ǟʨ ȀǸȋǧȋǻȂ Ȁȁǩ Ǡ ȅ͛ȅǱǾȆǽ ǶȅǩǾǵǑ 

̛ʅȄǬ ǶȅǩǾȋǵǼ ֧ȅǸǴȄ 

¶ ǤȅǽǱ ǴȄԅ Ȁȁȋǩ ȅǵǻȂ̆ǰ ǢǼȄ ǻȄȓ  

¶ ǗǢɝ Ǣȋ˿Ȅǽ ǹȄȋǽȄ ǲȄȋǢ 

¶ ȭǶȅǵȋʏǾǵ ǹȄȋǽȄ ȁȓ   

¶ ȅ͟Ǯ ȭǸȅǾ ǼȄǣȄ ǻȄȓ  

¶ ʙȅǾʹǰȄǲͫȋǳǼ ǩϢ ȅǾǣȋǱ Ȁȁǩ 

̛ʅȄǬ ǶȅǩǾȋǵ ϤǸϘǱ ǩȋȓ̀      

¶ ǸȄǬ ǩȋȓ̀      

¶ ʨ ǩȋȓ̀      

¶ ϨȄǶ ǩȋȓ̀      

¶ ǢǵɝȄǼ ǩȋȓ̀      

 

ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾǵ (Horizontal Position): ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾǵ ȁȋǽȄ ǞǺǵ ǖǸ͛Ȅ ȭǻǣȄȋǵ ǩȋȓ̀ʨ Ǘԑ֗ȅǺǢ ǲȄȋǢ, 

ȅǢβ Ǡȋȓȅ̷ǔ ʨ ǶȄȋǾǼ ȅǳȋǢ ǸȄ ǣȄǮȂȄ Ԝȋ͌ Ǘԑ֗ȅǺǢǹȄȋǸ ǢǼȄ ȁȓǑ Ǟǘ ǶȅǩǾȋǵ ǤȅǽǱ ǴȄԅ ȅǵȋǧǼ ȅǳȋǢ ӱȋǽ ǶǮȂȄǼ 

ʙǸǰǱȄ ǲȄȋǢ, ǱȄǘ ȅǵǻȂ̆ǰ ȭǸȅǾ ͼξΖԛǰɝǑ 

ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾȋǵǼ ȮǸȅǾ͊ʅ 

¶ ̛ʅȄǬ ǶȅǩǾȋǵǼ ԅǽǵȄǻȂ ȅǢӫǬȄ Ǣʪǵ 

¶ ǤȅǽǱ ǴȄԅ ǞǢȅǳȋǢ ȀȋǼ ȭǻȋǱ ǶȄȋǼ 

¶ Ǭǧɝ ǖʅȄȋ̍ǽ ӝǸ ȀǱǢɝǹȄȋǸ ȅǵǻȂ̆ǰ ǢǼȋǱ ȁȓ   

¶ ʏȄȋǹǽ ȅ͟Ǯ Ǡ ǗǢɝ ȭǽ̈ ȀʪǢ ǵȄ ȁȋǽ ȅǸǮ ǖȀǺȄǵ ȁȓ   

 

̛ʅȄǬ ǶȅǩǾȋǵ ǸȄǬ ǩȋǻȂȋ̀ Ǡȋȓȅ̷ǔ  

̛ʅȄǬ ǶȅǩǾȋǵ ǸȄǬ ǩȋǻȂȋ̀ Ǡȋȓȅ̷ǔ ȭǾǣȄ ʙȅǾ́ǰȄǲͫȋǳǼ ǩϢ ӝǸǘ ͼξΖԛǰɝǑ 

ǞǣȄȋǵ ԋǘʨ ȭ̘Ǭ ǞǢǘ ȀǺǱȋǽ ȭǼȋǣ ǱȄȋǳǼ ȅǺǽǵ͛Ȅȋǵ Ǡȋȓ̷ ǢǼȄ ȁȓǑ                                              

ʙǴȄǵ ȅǸǿǻȂ 

¶ ȭ̘ȋǬǼ Ǟǩ ǸȄ ʙȄ̇ ȀʪǢǹȄȋǸ ʙϊǱ ǢǼȋǱ ȁȋǸ 

¶ ԋǘ ȭ̘ȋǬǼ ǺȄȋǪ ȅǵǴɝȄȅǼǱ ϛȄǶ ǼȄǣȋǱ ȁȋǸ 

¶ ȭ̘Ǭ ʪǢǹȄȋǸ ǞǽȄǘǵȋǺȋ̀ ǼȄǣȋǱ ȁȋǸ 

¶ ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ȭ̘Ǭ ȅ͛Ǽ ǢǼȋǱ ȁȋǸ 

¶ ǬǧɝȋǢ ǩȋȓ̀ ǽȄǘȋǵǼ ǚǶǼ ȀʪǢǹȄȋǸ ǴȋǼ Ǡȋȓ̷ ǧȄǽȄȋǱ ȁȋǸ 
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̛ʅȄǬ ǸȄǬ ǩȋǻȂȋ̀ ǹȄȋǽȄ Ǡȋȓȋ̷Ǽ ǾǱɝ 

¶ ǗǢɝ ȅ͛Ǽ ȁȋǱ ȁȋǸ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ȀǺȄǵ ȁȋǱ ȁȋǸ 

¶ ȅǸǮ ȭȀȄǩȄ Ǡ ȀǺȄǵ ȁȋǱ ȁȋǸ 

¶ ȭǶȅǵȋʏǾǵ ǶǻɝȄ̔ ȁȋǱ ȁȋǸ 

¶ Ǘ̃ȄǼǢȄǬ, ȭǶȄȋǼȄȅȀʨ ǸȄ ǠǹȄǼϨȄǶ ǲȄǢȄ ǻȄȋǸ ǵȄ 

 

ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾȋǵ ǸȄǬ ǩȋǻȂȋ̀ Ǡȋȓȅ̷ǔ  

ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾȋǵ ǸȄǬ ǩȋǻȂȋ̀ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ǤȅǽǱ ǴȄԅ ȅǵȋǧǼ 

ȅǳȋǢ ȭǵȋǺ ǗȀȄǼ ʙǸǰǱȄ ǲȄȋǢǑ ǱȄǘ ̛ʅȄǬ ǶȅǩǾȋǵǼ ԅǽǵȄǻȂ ǞǣȄȋǵ 

ǗǼǠ ǹȄȋǽȄ ȅǵǻȂ̆ȋǰǼ ʙȋȓȄǩǵ ȁȓǑ 

ʙǴȄǵ ȅǸǿǻȂ 

¶ Ǭǧɝ ȀȄǺȄϢ ǚǶȋǼǼ ȅǳȋǢ ǢȄǱ ǢȋǼ ǴǼȋǱ ȁȓ   

¶ ǗǢɝ ȭǨȄǬ Ǡ ȅǵǻȂȅ̆Ǳ ǼȄǣȋǱ ȁȓ   

¶ ǖȅǱȅǼʱ ǱȄǶ ȭǳǠǻȂȄ ǻȄȋǸ ǵȄ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ǵȄ ȭǸȅǾ, ǵȄ ǢǺ ȁȋǱ ȁȋǸ 

¶ ǤȅǽǱ Ԛǽ ȅǵǻȂȅǺǱ ǶǻɝȋǸ́ǰ ǢǼȋǱ ȁȋǸ 

ǽʹʅ 

¶ ȅǸǮ ǻȄȋǱ ȅǵȋǧǼ ȅǳȋǢ ӱȋǽ ǵȄ ǶȋǮȂ 

¶ ǩȋȓȋ̀Ǽ ǚǶȋǼǼ Ǡ ȅǵȋǧǼ ǖǔȋǾ ȀǺȄǵ ȅǷǚǾǵ ȁȓ   

¶ ȅǸȋǮǼ ʙ͛ ȀǺȄǵ ǲȄȋǢ 

 

 

 

̛ʅȄǬ ǶȅǩǾȋǵ ʨ ǩȋǻȂȋ̀ Ǡȋȓȅ̷ǔ  

̛ʅȄǬ ǶȅǩǾȋǵ ʨ ǩȋǻȂȋ̀ ȀȄǴȄǼǰǱ ȅǷȋǽǬ Ǡȋȓ̷ ǢǼȄ ȁȓǑ ǞǢʨ ȭ̘ǬȋǢ 

ǖϢ ȭ̘ȋǬǼ ǚǶǼ ȡȘ ȅǮȅʈ ȭǢȄȋǰ ǸȅȀȋǻȂ ǩȋȓ̀ ȮǱȅǼ ǢǼȄ ȁȓǑ                                                             

ʙǴȄǵ ȅǸǿǻȂ 

¶ ԋǘ ȭ̘Ǭ ȀʪǢǹȄȋǸ ȡȘ ȅǮȅʈȋǱ ͛ȄǶǵ ǢǼȋǱ ȁȋǸ 

¶ ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ǴȋǼ ǼȄǣȋǱ ȁȋǸ 

¶ ǬȋǧɝǼ ǖʅȄȋ̍ǽ ǞǺǵ ȁȋǱ ȁȋǸ ǻȄȋǱ ԋǘ ȭ̘ȋǬǘ ȀǺȄǵ ǱȄǶ 

ȭǶȐǓǨȄǻȂ 

¶ Ǡȋȓ̷ ȅǸǮ ȅʔ֖ǩȄǢȄǼ ǸȄ ȀǺȄǵ ȅǷȋǽǬ ǗӜȅǱǼ ȁȋǱ ȁȋǸ 

ǹȄȋǽȄ ȅǷȋǽǬ Ǡȋȓȋ̷Ǽ ǽʹǰ 

¶ ԋǘ ǶȄȋǾǘ ȀǺȄǵ ȭǽǤ ȀȄǘǩ 

¶ ȀǺȄǵ ȅǸǮ 

¶ ǹȄȋǽȄ ȅǷǚǾǵ 

¶ ǖȅǱȅǼʱ Ǣǵȋǹʺ ǸȄ ǢǵȋǢǹ ǵȓ      

¶ ʆʅȄǢ Ǡ ȭǶȄȋǼȄȅȀʨ ֙ʱ 



268 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

 

ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾȋǵ ʨ ǩȋǻȂȋ̀ Ǡȋȓȅ̷ǔ  

ȁǼȄǘǩ̀Ȅǽ ʨ ǩȋǻȂȋ̀ Ǡȋȓȅ̷ǔ ȅǢӫǬȄ Ǣʪǵ, ǢȄǼǰ ǤȅǽǱ ǴȄԅ 

ȅǵȋǧǼ ȭ̘ȋǬǼ ȅǳȋǢ ȭǸȅǾ ǩǺȋǱ ǶȄȋǼǑ ǞǣȄȋǵ Ǭǧɝ ǖʅȄȋ̍ǽ ǞǸǔ 

ǱȄȋǶǼ ȀʪǢ ȅǵǻȂ̆ǰ ǖǱʅ̇ ͼξΖԛǰɝǑ                                 

ʙǴȄǵ ȅǸǿǻȂ 

¶ Ǭǧɝ ȀȄǺȄϢ ǚǶȋǼǼ ȭ̘ȋǬǼ ȅǳȋǢ ȭǸȅǾ ȭǷȄǢȄȀ ǢȋǼ 

ǴǼȋǱ ȁȓ   

¶ ȅǵȋǧǼ ȅǳȋǢ ǴȄԅ ӱȋǽ ǶǮȂȄ ȭǭǢȄȋǱ ʏȄȋǹǽ ȅ͟Ǯ ȅǵǻȂ̆ǰ 

ǢǼȋǱ ȁȓ   

¶ ǗǢɝ ȭǨȄǬ ǼȄǣȄ ǹȄȋǽȄ 

¶ ȅǷȋǽǬ ȀȄǘǩ ȀǺȄǵ ǼȄǣȋǱ ȁȓ   

ǽʹʅ 

¶ ԋǘ ȭ̘ȋǬ ȀǺȄǵ ȅǷǚǾǵ 

¶ Ǡȋȓ̷ ȅǸǮ ȅǵȋǧ ǤȅǮȂȋǻȂ ǵȄ ǶǮȂȄ 

¶ ȅǷȋǽǬ ǗӜȅǱ ʪǢ ǼȄǣȄ 
 

 

ǸȄǬ ǞǸǔ ʨ ǩȋȓȋ̀Ǽ   ǢȄȋǩǼ ʙȅʆǻȂȄ 

 

ș) Butt Joint in Flat Position (șȅǩ) 

ǸȄǬ ǩȋȓ̀ ȁȋǽȄ ԋǘʨ ȭ̘ǬȋǢ ǞǢǘ ȀǼǽȋǼǣȄǻȂ ʙȄȋ̇ ʙȄȋ̇ ǽȄȅǤȋǻȂ Ǡȋȓ̷ ǢǼȄǑ 

ǢȄȋǩǼ ǴȄǶ: 

ș. ȭ̘Ǭ ʙϊǱ Ǣξǵ: ԋǘʨ ȭ̘ȋǬǼ Ǟǩ ǸȄ ǴȄǼ ǶȅǼ͈ȄǼ ǢξǵǑ ǺȅǼǧȄ, ȭǱǽ, Ǽǔ, ǺǻȂǽȄ ȀȅǼȋǻȂ ȭǷ֟ǵǑ 

Ț. ǞǽȄǘǵȋǺ̀ ʪǢ Ǣξǵ: ԋǘʨ ȭ̘ǬȋǢ ǞǢǘ ȀǺǱȋǽ ǼȄӝǵǑ ʙȋȓȄǩǵ ȁȋǽ ȭǨȄǬ ϛȄǶ ǼȄӝǵǑ 

ț. ϜȄǢ Ǡȋȓ̷ Ǣξǵ: ȭ̘Ǭ ǵǮȂȄǧǮȂȄ Ǹ̎ ǢǼȄǼ ǩϢ ԋǘ/ȅǱǵ ǩȄȓǤȄȓ ϜȄǢ Ǡȋȓ̷ ȅǳǵǑ 

Ȝ. ȭǺȅǾǵ ȭȀʨǔ ʪǢ Ǣξǵ: ȭ̘ȋǬǼ ȅǲǢȋǵȀ ǖԑǻȄȓȆ ǖʅȄȅ̩ǻȂȄǼ, ȭǹȄȋ̵ǩ, ǠȓʅȄǼ ȅǷǮ ǞǸǔ ϛȄȀ ỡ̄Ȅ ȭȀǬ ǢξǵǑ 

ȝ. Ǭǧɝ ǶȅǩǾǵ ȅǵǵ: Ǭǧɝ ǩȋȓ̀ ǽȄǘȋǵǼ ǚǶǼ ǴȋǼ ǢȄǩ ςξ ǢξǵǑ Ǭǧɝ ǖʅȄȋ̍ǽ ȀȄǴȄǼǰǱ ȀȄǺȄϢ ȀȄǺȋǵ ǼȄǣȄ ȁȓǑ 

Ȟ. ǗǢɝ ͗ȄǬɝ Ǣξǵ: ǩȋȓȋ̀Ǽ ςξȋǱ ǗǢɝ ǧȄ֟ ǢȋǼ ǴȆȋǼ ǴȆȋǼ ȀȄǺȋǵ ǞȅǤȋǻȂ ǻȄǵǑ 

ȟ. ȀǺȄǵ ǤȅǱȋǱ Ǡȋȓ̷ Ǣξǵ: ʏȄȋǹǽ ȅ͟Ǯ ȀǺȄǵ ǼȄǣȋǱ ȁȋǸ ǻȄȋǱ ȅǸǮ ȭȀȄǩȄ Ǡ ȀǺȄǵ ȁȓǑ 

Ƞ. Ǡȋȓ̷ ȭǾǿ Ǣξǵ: ȭǾǿ ǺȄǲȄǻȂ ȭǨȄǬ ȭʆǬȄǼ ԛǼǰ ǢȋǼ ǗǢɝ Ǹ̎ ǢξǵǑ 

ȡ. ǶȅǼ͈ȄǼ Ǡ ǶǼȆʹȄ Ǣξǵ: Ǡȋȓ̷ ȅǸǮ ȀǺȄǵ ȁȋȓȋǨ ȅǢ ǵȄ, ȭǶȅǵȋʏǾǵ ʪǢ ǗȋǨ ȅǢ ǵȄ, ȭǶȄȋǼȄȅȀʨ ǸȄ Ǘ̃ȄǼǢȄǬ 

ǗȋǨ ȅǢ ǵȄ ǶǼȆʹȄ ǢξǵǑ 

 

Ț) Butt Joint in Horizontal Position (Țȅǩ)  

ȁǼȄǘǩ̀Ȅǽ ǸȄǬ ǩȋǻȂȋ̀ ȭ̘Ǭ ǣȄǮȂȄ ǲȄȋǢ, ȅǢβ Ǡȋȓȅ̷ǔ ǖԑ֗ȅǺǢǹȄȋǸ ǢǼȄ ȁȓǑ 

ǢȄȋǩǼ ǴȄǶ: 

ș. ȭ̘Ǭ ǶȅǼ͈ȄǼ Ǣξǵ: ǩȋȓȋ̀Ǽ ԋǘ ǶȄǾ ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ ǢξǵǑ 

Ț. ȭ̘Ǭ ǣȄǮȂȄ ǖǸ͛ȄǻȂ ȭȀǬ Ǣξǵ: ԋǘʨ ȭ̘ǬȋǢ ʪǢǺȋǱȄ ʴʅȄ̩ ǢȋǼ ȁǼȄǘǩ̀Ȅǽ ǸȄǬ ǩȋȓ̀ ȮǱȅǼ ǢξǵǑ 

ț. ϜȄǢ Ǡȋȓ̷ ȅǳǵ: ǩȋȓ̀ ʪǢ ǼȄǣȋǱ ϜȄǢ Ǡȋȓ̷ ȅǳǵǑ 
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Ȝ. ȭǺȅǾǵ ȭȀʨǔ ȅǵǵ: ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾȋǵ ȀȄǴȄǼǰǱ ǱȄǶ ȅǵǻȂ̆ǰ ǹȄȋǽȄ ǼȄǣȋǱ ȀʪǢ ȭȀʨǔ ȅǵȋǱ ȁȋǸǑ 

ȝ. Ǭǧɝ ǖʅȄȋˈǽ ʪǢ Ǣξǵ: Ǭǧɝ ȀȄǺȄϢ ǚǶȋǼǼ ȅǳȋǢ ǢȄǱ ǢȋǼ ǴǼȋǱ ȁȓ, ǻȄȋǱ ǤȅǽǱ ǴȄԅ ȅǵȋǧ ǵȄ ȭǵȋǺ ǻȄȓ Ǒ 

Ȟ. ȭǨȄǬ ǗȋǢɝ ǢȄǩ Ǣξǵ: ǗǢɝ ȭǽ̈ ȭǨȄǬ ǼȄǣȋǽ ȅǵǻȂ̆ǰ ǹȄȋǽȄ ȁȓǑ 

ȟ. ǴȆȋǼ Ǡ ȅǵǻȂȅ̆ǱǹȄȋǸ Ǡȋȓ̷ Ǣξǵ: ǤȅǽǱ Ԛǽ ȭǳȋǣ ȭǳȋǣ ȀȄǺȋǵ ǞȋǤȄȋǱ ȁȋǸǑ 

Ƞ. ȅǸǮ ȀǺȄǵ ǼȄӝǵ: ǚǶȋǼǼ Ǡ ȅǵȋǧǼ ԋǘ ʙȄȋ̇ ȀǺȄǵ ȅǷǚǾǵ ȁȋˏ ȅǢ ǵȄ ȭǣǻȂȄǽ ǢξǵǑ 

ȡ. ȭǾȋǿ ǶǼȆʹȄ Ǣξǵ: ȅǸǮ ӱȋǽ ȭǤȋǨ ȅǢ ǵȄ, Ǘ̃ȄǼǢȄǬ ȁȋȓȋǨ ȅǢ ǵȄ, ǩȋȓ̀ ʪǢǺȋǱȄ ǹȋǼȋǨ ȅǢ ǵȄ ǶǼȆʹȄ ǢξǵǑ 

 

ț) Tee Joint in Flat Position (ș ǞǷ)  

ʨ ǩȋȓ̀ ȁȋǽȄ ǞǢʨ ȭ̘ȋǬǼ ǚǶǼ ǗȋǼǢʨ ȭ̘Ǭ ȡȘ ȅǮȅʈ ȭǢȄȋǰ ǸȅȀȋǻȂ ƝTƞ ǗӜȅǱǼ ǩȋȓ̀ ȮǱȅǼ ǢǼȄǑ 

ǢȄȋǩǼ ǴȄǶ: 

ș. ԋǘʨ ȭ̘Ǭ ǶȅǼ͈ȄǼ Ǣξǵ: ǺǻȂǽȄ, ǺȅǼǧȄ, ȭǱǽ ԌǼ ǢξǵǑ 

Ț. ʨ ǗǢȄȋǼ ȭȀǬ Ǣξǵ: ǞǢʨ ȭ̘Ǭ ȭȀȄǩȄ ǼȄӝǵ ǞǸǔ ǖϢʨ ǱȄǼ ǚǶǼ ȡȘ ȅǮȅʈȋǱ ǸȀȄǵǑ 

ț. ȭ͔ȄǻȂȄǼ Ǡ ǞǽȄǘǵȋǺ̀ ȭǧǢ Ǣξǵ: ȭ̘Ǭ ʪǢǺȋǱȄ ȭȀȄǩȄ ǗȋǨ ȅǢ ǵȄ ȭǳӝǵǑ 

Ȝ. ϜȄǢ Ǡȋȓ̷ ȅǳǵ: ԋǘ ǶȄȋǾ ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ȭ̘Ǭ ȅ͛Ǽ ǢξǵǑ 

ȝ. ȭǺȅǾǵ ȭȀʨǔ ʪǢ Ǣξǵ: ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ǖʅȄȅ̩ǻȂȄǼ, ȭǹȄȋ̵ǩ ǞǸǔ ϛȄȀ ỡ̄Ȅ ʪǢ ǢξǵǑ 

Ȟ. Ǭǧɝ Ȝȝ ȅǮȅʈ ȭǢȄȋǰ Ǵξǵ: ȀȄǴȄǼǰǱ ʨ ǩȋǻȂȋ̀ ԋǘ ȭ̘ȋǬǼ ǺȄǪ ǸǼȄǸǼ ʙȄǻȂ Ȝȝ̄ ȭǢȄȋǰ Ǭǧɝ ǴǼȄ ȁȓǑ 

ȟ. ȅǷȋǽǬ Ǡȋȓ̷ ςξ Ǣξǵ: ȅǵǧ ȭǲȋǢ ȀȄǺȋǵ ȀǺȄǵ ǤȅǱȋǱ ȅǷȋǽǬ Ǡȋȓ̷ ȅǳǵǑ 

Ƞ. ԋǘ ǶȄȋǾ ȀǺȄǵ ǱȄǶ ȅǳǵ: ԋǘ ȭ̘ȋǬǘ ȀǺȄǵ ȅǷǚǾǵ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

ȡ. ȅǸǮ ȭǧǢ Ǣξǵ: ȅǷȋǽȋǬǼ ȭǽǤ ȀȄǘǩ ȀǺȄǵ ȁȋȓȋǨ ȅǢ ǵȄ ǶǼȆʹȄ ǢξǵǑ 

 

Ȝ) Tee Joint in Horizontal Position (Ț ǞǷ) 

ȁǼȄǘǩ̀Ȅǽ ʨ ǩȋǻȂȋ̀ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ǤȅǽǱ ǴȄԅ ȅǵȋǧǼ ȅǳȋǢ ȭǸȅǾ ǩǺȋǱ ǶȄȋǼ, ǱȄǘ ȭǸȅǾ ȅǵǻȂ̆ǰ ǳǼǢȄǼǑ 

ǢȄȋǩǼ ǴȄǶ: 

ș. ǩȋȓ̀ ǶȅǼ͈ȄǼ Ǣξǵ: ԋǘ ȭ̘ȋǬǼ ȀǔȋǻȄǤ͛ǽ ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ ǢξǵǑ 

Ț. ʨ ǗǢȄȋǼ ͛ȄǶǵ Ǣξǵ: ȭǬ̘ͼȋǽȄ ȡȘ ȅǮȅʈȋǱ ȅǷǬ ǢξǵǑ 

ț. ϜȄǢ Ǡȋȓ̷ ȅǳǵ: ǩȋȓ̀ ȅ͛Ǽ ǼȄǣȋǱ ԋǘ-ȅǱǵ ͛Ȅȋǵ ϜȄǢ ȅǳǵǑ 

Ȝ. ȀʪǢ ȭȀʨǔ ȅǵǵ: ǖȅǱȅǼʱ ǱȄǶ ǵȄȅǳȋȓ ǶǻɝȄ̔ ȅǷǚǾǵ ȁȓ ǞǺǵ ȭȀʨǔ ȅǵȋǱ ȁȋǸǑ 

ȝ. Ǭǧɝ ǖʅȄȋ̍ǽ ȀȄǺȄϢ ǚǶȋǼǼ ȭ̘ȋǬǼ ȅǳȋǢ ǼȄӝǵ: ǞȋǱ ǤȅǽǱ ǴȄԅ ȅǵǻȂ̆ǰ Ȁȁǩ ȁȓǑ 

Ȟ. ǗǢɝ ȭǨȄǬ ǼȄӝǵ: ǞȋǱ ȅǸǮ ӱȋǽ ǶǮȂȄǼ Ȁ̭ȄǸǵȄ ǢȋǺǑ 

ȟ. ȀǺȄǵ ǤȅǱȋǱ Ǡȋȓ̷ Ǣξǵ: ӝǸ ǴȆȋǼ ȭǤȋǽ ǴȄԅ ǩȋǺ ǻȄȋǸ, ӝǸ ΚǱ ȭǤȋǽ ȅǷǚǾǵ ǢǺ ȁȋǸǑ 

Ƞ. ȅǷȋǽǬ ǗӜȅǱ ʪǢ ǼȄӝǵ: Ǡȋȓ̷ ȅǸǮ ȭǻǵ ǞǢǶȄȋǾ ȭǸȅǾ ǵȄ ȁȓǑ 

ȡ. ǷȄǘǵȄǽ ǘ̑ȋǶǢǾǵ Ǣξǵ: Ǘ̃ȄǼǢȄǬ, ǠǹȄǼϨȄǶ, ȭǶȄȋǼȄȅȀʨ ǸȄ ǖȀǺȄǵ ȅǸǮ ǗȋǨ ȅǢ ǵȄ ȭǳӝǵǑ 

 

(ǥ) Ǡȋȓ̷ ǶȅǼ͈ȄǼ, ͼǰǺȄǵ ǶǼȆʹȄ ǞǸǔ Δʨ ȅǧȅͥǱǢǼǵ 

Ǡȋȓȅ̷ǔ  ǢȄǩ Ȁ̩̏ ȁǠȓȄǼ ǶǼ ςԎ ǩȋȓ̀ ȮǱȅǼ ȁȋǽǘ ǢȄǩ ȭǾǿ ȁȋȓ ǻȄȓ ǵȄǑ ǞǢʨ Ǡȋȓ̷ ȀȅǱʅǘ Ǿʱ, ȅǵǼȄǶǳ ǞǸǔ 

ǺȄǵȀ̮Ǳ ȁȋȓȋǨ ȅǢ ǵȄ, ǱȄ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ Ǡȋȓ̷ ǶȅǼ͈ȄǼ (ȅʴǵ) ǢǼȋǱ  ȁȓ  ǞǸǔ ȅǸȅǹ̏ ȭǢȄǻȂȄȅǽʨ ȭǬ͗ (ͼǰǤǱ ǺȄǵ 

ǶǼȆʹȄ) ǢǼȋǱ  ȁȓǑ ǢȄǼǰ ǖȋǵǢ ȀǺȓ Ǡȋȓȋ̷Ǽ ǚǶȋǼǼ ǖǔǾ ȭǳǣȋǱ ǹȄȋǽȄ ȁȋǽǠ ȅǹǱȋǼ ǷȄǬǽ, ǖԛǰɝ ȅǷǚǾǵ, 

ȭǶȄȋǼȄȅȀʨ, ͣʅȄǤ, ԋǸɝǽǱȄ ǸȄ ǖϢ Δʨ ǲȄǢȋǱ ǶȄȋǼǑ Ǟǘ ΔʨͼȋǽȄ ǗȋǤ ȭǲȋǢ ǾǵȄʱ ǢǼȄ ǵȄ ȭǤȋǽ ǶǼǸǱͫȋǱ ǻ̆ȄǔǾ, 

Ȅ͖ǢǧȄǼ, ǶȄǘǶǽȄǘǵ, ϜȄǔǢ ǸȄ ȭǺȅǾȋǵ ǸǮȂ ǴǼȋǵǼ ԋǥɝǬǵȄ ǥǬȋǱ ǶȄȋǼǑ 
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Ǡȋȓ̷ ǶȅǼ͈ȄǼ ǢǼȄǼ ǚȋ˶ϩ ȁȋǽȄ Ǡȋȓȋ̷Ǽ ǚǶǼ ǩȋǺ ǲȄǢȄ ͣʅȄǤ, ͟ʅȄǬȄǼ, ԎȋǽȄ, ǺǻȂǽȄ, ȭǱǽ, ǖʺȄǘǮ ǸȄ ǖϢȄϢ 

ǖʙȋȓȄǩǵȆȓ ǶǳȄǲɝ ǖǶȀȄǼǰ ǢǼȄ, ǻȄȋǱ Ǡȋȓȋ̷Ǽ     ǗȀǽ ǖǸ͛Ȅ ͊͟ǹȄȋǸ ȭǳǣȄ ǻȄȓ  ǞǸǔ ǶǼȆʹȄ ȀʪǢǹȄȋǸ ǢǼȄ ǻȄȓǑ 

ǶȅǼ͈ȄǼ ǵȄ ǢǼȋǽ ǖȋǵǢ Δʨ ȭǧȄȋǣ ǶȋǮȂ ǵȄ ǞǸǔ ȭǬȋ͗Ǽ ǷǽǠ ֖ǽ ȁȋǱ ǶȄȋǼǑ 

Ǡȋȓȋ̷Ǽ ͼǰǤǱ ǺȄǵ ǶǼȆʹȄ ȀȄǴȄǼǰǱ ȅǱǵǹȄȋǸ ǢǼȄ ȁǻȂǕ 

ș. ȭǮ͖ȄǢʨǹ ȭǬ͗ (Destructive Test) ƙ ȭǻǣȄȋǵ ǵ֙ǵȄȋǢ ǸȄ ǩǸȋǢ ȭǹȋǦ, ȭǬȋǵ, ǸсȅǢȋǻȂ ǸȄ ȭǢȋǬ ǱȄǼ Ǿȅʱ 

ǶǼȆʹȄ ǢǼȄ ȁȓǑ  

Ț. ǵǵ-ȋǮ͖ȄǢʨǹ ȭǬ͗ (Non-Destructive Test) ƙ ȭǻǣȄȋǵ Ǡȋȓ̷ ǸȄ ǩǸȋǢ ǵ͊ ǵȄ ǢȋǼ ǱȄǼ ȅǹǱǼ Ǡ ǸȄǘȋǼǼ 

Δʨ ǾǵȄʱ ǢǼȄ ȁȓǑ 

ț. ȅǹӮʅǻȂȄǽ ȭǬ͗ (Visual Test) ƙ ȭǻǣȄȋǵ ȭǧȄȋǣ ȭǳȋǣ ǸȄ ȀȄǴȄǼǰ ǺȄǶǻ̆ ȅǳȋȓ Ǡȋȓȋ̷Ǽ ǸȄȅȁʅǢ ǺȄǵ ǶǼȆʹȄ ǢǼȄ ȁȓ 

Ǒ 

ǞǢǩǵ ǳ́ ʙȅǾ́ǰȄǲͫǼ ǩϢ Ǟǘ ȅǸǿǻȂͼȋǽȄ ǩȄǵȄ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ ǸȄ͚Ǹ ǢǺɝȋ́ȋʔ ςԎ Ǡȋȓ̷ ǢǼȄ ǩȄǵȋǽǘ ȁȋǸ 

ǵȄ, ȭȀǘ Ǡȋȓ̷ ʈȁǰȋǻȄϛ ǺȄȋǵǼ ȁȋȓȋǨ ȅǢ ǵȄ ǱȄǠ ֓ǪȋǱ ǩȄǵȋǱ ȁȋǸǑ 

 

Ǡȋȓ̷ ǶȅǼ͈ȄǼ ǢǼȄǼ ͼξΖ 

Ǡȋȓȅ̷ǔ ȭǾȋǿ ǩȋȓȋ̀Ǽ ǚǶǼ ǖȋǵǢ ȀǺȓ  ͣʅȄǤ, ͟ʅȄǬȄǼ, ǴȄǱǸ ǢǰȄ, ȭǱǽ, ԎȋǽȄ, ǺȅǼǧȄ ǸȄ ȭǶȄǮȂȄ ͚Ǽ ǩȋǺ ǲȄȋǢǑ ǞͼȋǽȄ 

ǶȅǼ͈ȄǼ ǵȄ ǢǼȋǽ Ǡȋȓȋ̷Ǽ ǗȀǽ ǖǸ͛Ȅ ȭǳǣȄ ǻȄȓ ǵȄǑ Ƿȋǽð 

¶ ǷȄǬǽ ǸȄ ȭǶȄȋǼȄȅȀʨ ǴǼȄ ǵȄǠ ǶǮȂȋǱ ǶȄȋǼ 

¶ Ǡȋȓȋ̷Ǽ ǗӜȅǱ ʪǢǺȋǱȄ ȭǸȄǪȄ ǻȄȓǵȄ 

¶ ȅǢӫ ȭǬ͗ ǢǼȄ Ȁ̭Ǹ ȁȓ ǵȄ 

¶ ǶȅǼǺȄǶ ȀʪǢ ȁȓǵȄ 

¶ ȭǢȄǻȂȄȅǽʨ ȅǼȋǶȄǬɝ ֖ǽ ȁȋǱ ǶȄȋǼ 

ǱȄǘ ȭǬȋ͗Ǽ ǗȋǤ Ǡȋȓ̷ ǶȅǼ͈ȄǼ ǢǼȄ ǞǢʨ ǖǱʅ̇ ͼξΖԛǰɝ ǴȄǶǑ 

 

Ǡȋȓ̷ ǶȅǼ͈ȄǼ ǢǼȄǼ ȀȄǴȄǼǰ Ƕ˸ȅǱ 

Ǡȋȓ̷ ǶȅǼ͈ȄǼ ǢǼȄǼ ȀǺȓ ǢȄȋǩǼ ǴǼǵ, ǴȄԅǼ ǴǼǵ ǞǸǔ ȭǬȋ͗Ǽ ʙȋȓȄǩǵ ǖԑǻȄȓȆ  ȅǸȅǹ̏ ǚǶȄǻȂ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȭǻǺǵð 

¶ ǠȓʅȄǼʛȄǾ ȅǳȋȓ ǥȋǿ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ȅǧȅǶǔ ȁʅȄǺȄǼ ȅǳȋȓ ͣʅȄǤ ǖǶȀȄǼǰ ǢǼȄ 

¶ ʈȄǘ̃ȄǼ ȅǳȋȓ ǖȅǱȅǼʱ ǴȄԅ ǸȄ ͟ʅȄǬȄǼ ȀǼȄȋǵȄ 

¶ ȅʴȅǵǔ ʴǲ ȅǳȋȓ ԎȋǽȄ Ǡ ǺǻȂǽȄ ֙ǨȄ 

¶ ʙȋǻȂȄǩȋǵ Ȁǽȋǹ̀ ǸȄ ǚǶ֜ʱ ȅʴǵȄǼ ȅǳȋȓ ȭǱǽ ǸȄ ȅʈǩ ǖǶȀȄǼǰ ǢǼȄ 

ǶȅǼ͈ȄǼ ǢǼȄǼ ȀǺȓ ȭǣǻȂȄǽ ǼȄǣȋǱ ȁȋǸ, ȭǻǵ Ǡȋȓȋ̷Ǽ ֚ǽ ǖǔǾ ʹȅǱʈ͚ ǵȄ ȁȓǑ 

 

ȭǮ͖ȄǢʨǹ ȭǬ ͗(Destructive Test)ȭǮ͖ȄǢʨǹ ȭǬȋ͗ ǵ֙ǵȄ Ǡȋȓ̷ȋǢ ǵ͊ ǸȄ ʹȅǱʈ͚ ǢȋǼ ǱȄǼ ͼǰǤǱ ǺȄǵ ǶǼȆʹȄ 

ǢǼȄ ȁȓǑ ǖǲɝȄִ, ǶǼȆ́ȄǼ ǶǼ ǵ֙ǵȄʨ ǗǼ ϤǸȁȄȋǼǼ ǚǶȋǻȄǤȆ ǲȄȋǢ ǵȄǑ Ǟǘ ǴǼȋǵǼ ȭǬȋ͗Ǽ ǺȄϡȋǺ Ǡȋȓȋ̷Ǽ Ǿȅʱ, 

ǵǺǵȆǻȂǱȄ, ǢȋǭȄǼǱȄ ǞǸǔ ǷȄǬȄǼ ǴǼǵ ȭǸȄǪȄ ǻȄȓ Ǒ 

 

ș. ȭǬǵȀȄǘǽ ȭǬ ͗(Tensile Test): ȭǬǵȀȄǘǽ ȭǬȋ͗ Ǡȋȓ̷ ǢǼȄ ǵ֙ǵȄȋǢ ԋǘ ȅǳǢ ȭǲȋǢ ȭǬȋǵ ǴǼȄ ȁȓ, ǻǱʹǰ ǵȄ ǱȄ 

ȭǹȋǦ ǻȄȓ Ǒ ǞǼ ǺȄϡȋǺ ȭǸȄǪȄ ǻȄȓ ǵ֙ǵȄʨ ǢǱǬȄ ȭǬǵȀȄǘǽ ȭ͖ǔǲ (ǬȄǵ Ȁȁʅ ǢǼȄǼ ʹǺǱȄ) ǼȄȋǣǑ 

ǚȋ˶ϩ 

¶ Ǡȋȓȋ̷Ǽ ǬȄǵ Ȁȁʅ ǢǼȄǼ ʹǺǱȄ ǩȄǵȄ 
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¶ ǩȋȓ̀ ȭǸȀ ȭǺǬȄȋǽǼ ԅǽǵȄǻȂ ǢǱǬȄ Ǿʱ ǱȄ ȭǸȄǪȄ 

¶ ԋǸɝǽ ǖǔǾ ȭǢȄǲȄǻȂ ǗȋǨ ǱȄ ǾǵȄɦ ǢǼȄ 

ǢȆ ȭǳǣȄ ȁȓ   

¶ ǢǱ ȭǽȄȋǮ ǵ֙ǵȄ ǹȄȋǦ 

¶ ǹȄǦǵ ǠȋǻȂȋ̷ ȁȋȓȋǨ ǵȄȅǢ ȭǸȀ ȭǺǬȄȋǽ ȁȋȓȋǨ 

¶ Ǡȋȓ̷ ǩȋȓȋ̀Ǽ Ǿȅɦ ǶǻɝȄ̔ ȅǢ ǵȄ 

 

Ț. ȭǸ ̃ȭǬ ͗(Bend Test): ȭǸ̃ ȭǬȋ͗ Ǡȋȓ̷ ǢǼȄ ǵ֙ǵȄȋǢ ȅǵȅǳɝ͊ ȭǢȄȋǰ ǸсǢȄȋǵȄ ȁȓǑ Ǟǘ ǶǼȆʹȄǻȂ ȭǸȄǪȄ ǻȄȓ Ǡȋȓ̷ 

ǩȋǻȂȋ̀ ǷȄǬǽ ǗȋǨ ȅǢ ǵȄ ǞǸǔ ǩȋȓ̀ ǢǱǬȄ ǵǺǵȆǻȂǑ 

ǚȋ˶ϩ 

¶ Ǡȋȓȋ̷Ǽ ǵǺǵȆǻȂǱȄ ǻȄǧȄǘ ǢǼȄ 

¶ ȅǷǚǾǵ ʪǢ ǗȋǨ ȅǢ ǵȄ ȭǳǣȄ 

¶ ξǬ ǸȄ ȭǷȀ ǖǔȋǾ Δʨ ǗȋǨ ȅǢ ǵȄ ǾǵȄʱ ǢǼȄ 

ǢȆ ȭǳǣȄ ȁȓ   

¶ ǸсǢȄȋǵȄǼ ȀǺȓ ǷȄǬǽ ǴǼȋǨ ȅǢ ǵȄ 

¶ Ǡȋȓ̷ ǖǔǾ ǗǽȄǳȄ ȁȋȓ ǻȄȋˏ ȅǢ ǵȄ 

¶ ǠȋǻȂȋ̷ ǖԛǰɝ ȅǷǚǾǵ ǗȋǨ ȅǢ ǵȄ 
 

ț. ȁȄǮɝȋǵȀ ȭǬ ͗(Hardness Test): ȁȄǮɝȋǵȀ ȭǬȋ͗ ȭǸȄǪȄ ǻȄȓ Ǡȋȓ̷ ȭǺǬȄǽ, ȅȁǬ ǖʅȄȋǷȋʮǮ ȭǩȄǵ (HAZ) ǞǸǔ ȭǸȀ 

ȭǺǬȄȋǽǼ ǢȋǭȄǼǱȄ ǸȄ Ǿʱ ǖǸ͛Ȅ ȭǢǺǵǑ 

ǚȋ˶ϩ 

¶ ǴȄԅǼ ǢȋǭȄǼǱȄ ǶȅǼǺȄǶ ǢǼȄ 

¶ ǱȄȋǶǼ ʙǹȄȋǸ ǴȄԅǼ ȮǸȅǾ͊ʅ ǸǳȋǽȋǨ ȅǢ ǵȄ ǩȄǵȄ 

¶ ӝǸ ȭǸȅǾ ȁȄǮɝ ǸȄ ӝǸ ȭǸȅǾ ȀǷǬ ȁȋȓȋǨ ȅǢ ǵȄ ȭǳǣȄ 

ǢȆ ȭǳǣȄ ȁȓ   

¶ Ǡȋȓ̷ ȭǺǬȄȋǽǼ ȁȄǮɝȋǵȀ 

¶ ȅȁǬ ǖʅȄȋǷȋʮǮ ȭǩȄȋǵǼ ȁȄǮɝȋǵȀ 

¶ ȭǸȀ ȭǺǬȄȋǽǼ ȀȄȋǲ ԅǽǵȄ 

 

Ȝ. ȭʛǢ ȭǬ ͗(Break Test): ȭʛǢ ȭǬȋ͗ Ǡȋȓ̷ ǢǼȄ ǵ֙ǵȄȋǢ ǞǺǵǹȄȋǸ ǧȄǶ ǸȄ ǗǥȄǱ ȭǳǠǻȂȄ ȁȓ ǻȄȋǱ ǱȄ ȭǹȋǦ ǻȄȓǑ 

ǹȄǦȄǼ ǶȋǼ ǹȄǦȄ Ԝ͌ ȭǳȋǣ Ǡȋȓȋ̷Ǽ  ǖǹʅ̇ǼȆǰ ǖǸ͛Ȅ ǶǼȆʹȄ ǢǼȄ  ȁȓǑ 

ǚȋ˶ϩ 

¶ ȅǹǱȋǼǼ ȅǷǚǾǵ ǶǼȆʹȄ ǢǼȄ 

¶ ȭǶȄȋǼȄȅȀʨ, ͣʅȄǤ ǘǵэǾǵ ǸȄ ǖȀҪǰɝ ȭǶȅǵȋʏǾǵ ǗȋǨ ȅǢ ǵȄ ȭǳǣȄ 

¶ Ǡȋȓȋ̷Ǽ     ǹȄǦǵ ǗǧǼǰ ȭǸȄǪȄ 

ǢȆ ȭǳǣȄ ȁȓ   

¶ ǹȄǦȄ ǖǔȋǾǼ ȅǹǱȋǼǼ Ǥǭǵ 

¶ ǷȄǬǽ, ϛȄȀ ȭȁȄǽ ǸȄ ͣʅȄǤ 

¶ Ǡȋȓ̷ ȀҪǰɝǹȄȋǸ ǴȄԅȋǢ ֜ɦ  ǢȋǼȋǨ ȅǢ ǵȄ 
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ǵǵ-ȋǮ͖ȄǢʨǹ ȭǬ ͗(Non-Destructive Test) 

ǵǵ-ȋǮ͖ȄǢʨǹ ȭǬȋ͗ Ǡȋȓ̷ ǩȋȓ̀ȋǢ ǵ͊ ǵȄ ǢȋǼǘ ǱȄǼ Δʨ ǶǼȆʹȄ ǢǼȄ ȁȓǑ Ǟǘ Ƕ˸ȅǱȋǱ ֚ǽ ȅǩȅǵȀ ϤǸȁȄǼȋǻȄϛ 

ǖǸ͛ȄǻȂ ǲȄȋǢǑ ȅǾ̼ȋ́ȋʔ Ǟʨ ӝǸǘ ͼξΖԛǰɝ, ǢȄǼǰ ǗȀǽ ǢȄȋǩǼ ǩȋȓ̀ ǵ͊ ǵȄ ǢȋǼǘ ǶǼȆʹȄ ǢǼȄ ǻȄȓ Ǒ 

 

ș. ȭǼȅǮǠʈȄȅǷǢ ȭǬ ͗(Radiographic Test): Ǟǘ ǶǼȆʹȄǻȂ Ǟʺ-ȋǼ ǸȄ ǤȄǺȄ ȭǼ ϤǸȁȄǼ ǢȋǼ Ǡȋȓȋ̷Ǽ ȅǹǱȋǼǼ ǨȅǸ 

ȭǱȄǽȄ ȁȓǑ ǞȋǱ ǖǹʅ̇ǼȆǰ Δʨ ȭǳǣȄ ǻȄȓ Ǒ 

ǚȋ˶ϩ 

¶ Ǡȋȓȋ̷Ǽ ȅǹǱȋǼǼ Δʨ ǾǵȄʱ ǢǼȄ 

¶ ȭǶȄȋǼȄȅȀʨ, ͣʅȄǤ ǘǵэǾǵ, ʆʅȄǢ, ǖȀҪǰɝ ȭǶȅǵȋʏǾǵ ȅǧȅͥǱ ǢǼȄ 

ǢȆǹȄȋǸ ǢȄǩ ǢȋǼ 

Ǽȅͅ Ǡȋȓȋ̷Ǽ ȭǹǱǼ ȅǳȋȓ ǻȄȓ ǞǸǔ ȅǷ̿ ǸȄ ȅǮȅǩǬȄǽ ȅǮȋǬʮȋǼ ǨȅǸ ȮǱȅǼ ǢȋǼǑ ȭǻǣȄȋǵ Δʨ ǲȄȋǢ, ȭȀǣȄȋǵ ǨȅǸǼ ȭǧȁȄǼȄ 

ȅǹ̏ ȭǳǣȄ ǻȄȓ Ǒ 

֧ȅǸǴȄ 

¶ ȅǹǱȋǼǼ Δʨ ǹȄȋǽȄǹȄȋǸ ȭǳǣȄ ǻȄȓ  

¶ Ȅ͛ǻȂȆ ȭǼǢǮɝ ǼȄǣȄ ǻȄȓ  

ȀȆǺȄǸ˸ǱȄ 

¶ ϤǻȂǸϗǽ 

¶ ȭǼȅǮȋǻȂǾǵ ȅǵǼȄǶ˭Ȅ ǳǼǢȄǼ 

¶ ȀǸ ǩȄȓǤȄȓ Ȁȁȋǩ ǢǼȄ ǻȄȓ ǵȄ 

 

Ț. Ǘ̴ȄȀȅǵǢ ȭǬ ͗(Ultrasonic Test): Ǟǘ ǶǼȆʹȄǻȂ ǚˌ ȅʚȋǢȄȋǻȂȅ̑Ǽ Ǿ̞ ǱǼˈ ϤǸȁȄǼ ǢȋǼ Ǡȋȓȋ̷Ǽ ȅǹǱȋǼǼ Δʨ 

ǾǵȄʱ ǢǼȄ ȁȓǑ 

ǚȋ˶ϩ 

¶ ǖǹʅ̇ǼȆǰ ǷȄǬǽ, ǖȀҪǰɝ ȅǷǚǾǵ ǸȄ ǖϢ Δʨ ӝǓȋǩ ȭǸǼ ǢǼȄ 

ǢȆǹȄȋǸ ǢȄǩ ǢȋǼ 

ǞǢʨ ȭʙȄǸ ȭǲȋǢ Ǿ̞ ǱǼˈ ǶȄǭȄȋǵȄ ȁȓǑ ȅǹǱȋǼ Δʨ ǲȄǢȋǽ ǱǼˈ ʙȅǱǷȅǽǱ ȁȋȓ      ȅǷȋǼ ǗȋȀǑ ȭȀǘ ȅȀǤϢȄǽ ȭǳȋǣ 

ΔʨǼ ǖǸ͛Ȅǵ ȭǸȄǪȄ ǻȄȓ Ǒ 

֧ȅǸǴȄ 

¶ ǤǹȆǼ ǖǹʅ̇ǼȆǰ Δʨ ǴǼȄ ǻȄȓ  

¶ ΚǱ Ƿǽ ǶȄǠȓȄ ǻȄȓ  

¶ ǸǮȂ ǩȋǻȂȋ̀ ǢȄǻɝǢǼ 

ȀȆǺȄǸ˸ǱȄ 

¶ ǳʹ ǖǶȄȋǼǬǼ ǳǼǢȄǼ 

¶ ϤȄϚȄ ǢǼȄ ȅǢӫǬȄ ǩʨǽ 

¶ ӝǸ ǶȄǱǽȄ ȅǩȅǵȋȀ ȀǸ ȀǺȓ ֧ȅǸǴȄǩǵǢ ǵȓ      

 

ț. ϥȄǤȋǵʨǢ ǶȄʨɝǢǽ ȭǬ ͗(Magnetic Particle Test): Ǟʨ ȭǽȐȁǩȄǱ ǸȄ ȭǧȐνǢȆǻȂ ǴȄԅȋǱ Ԝ͌ Ǡ Ԝȋ͌Ǽ ǢȄǨȄǢȄȅǨ 

Δʨ ӝǓȋǩ ȭǸǼ ǢǼȄǼ ǞǢʨ Ƕ˸ȅǱǑ 
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ǚȋ˶ϩ 

¶ ȀȄǼȋǷȀ ʆʅȄǢ ǸȄ ȅǵǻȂȄǼ-ȀȄǼȋǷȀ Δʨ ǾǵȄʱ ǢǼȄ 

ǢȆǹȄȋǸ ǢȄǩ ǢȋǼ 

Ǡȋȓ̷ ǖǔǾȋǢ ȭǧȐνȅǢǱ ǢǼȄ ȁȓ ǞǸǔ ǱȄǼ ǚǶǼ ֨ʷ ϥȄǤȋǵʨǢ ǢǰȄ ǨǮȂȄȋǵȄ  ȁȓǑ ȭǻǣȄȋǵ ǷȄǬǽ ǸȄ Δʨ ǲȄȋǢ, ȭȀǣȄȋǵ 

ǢǰȄͼȋǽȄ ǩǺȄ ȁȋȓ ΔʨǼ ȭǼǣȄ ȭǳǣȄǻȂǑ 

֧ȅǸǴȄ 

¶ ȭǨȄǬ Ԝ͌ Δʨ Ȁȁȋǩ ǴǼȄ ǻȄȓ  

¶ ΚǱ Ǡ ǢȄǻɝǢǼ 

¶ ϤǸȁȄǼ Ȁȁǩ 

ȀȆǺȄǸ˸ǱȄ 

¶ ςԎ ȭǧȐνǢȆǻȂ ǴȄԅȋǱ ǢȄǩ ǢȋǼ 

¶ ǖǹʅ̇ǼȆǰ ǤǹȆǼ Δʨ ȀǸ ȀǺȓ ǴǼȄ ǻȄȓ ǵȄ 

 

Ȝ. ȅǽǢ ȭǬ ͗(Leak Test): ȭǻ ȀǸ ǩȋǻȂȋ̀ ǱǼǽ ǸȄ ϛȄȀ ȅǽǢ ȁǠȓȄǼ Ȁ̭ȄǸǵȄ ǲȄȋǢ, ȭȀǣȄȋǵ ȅǽǢ ȭǬ͗ ǢǼȄ ȁȓǑ ȭǻǺǵ 

ǶȄǘǶǽȄǘǵ, ϜȄǔǢ, ȭʙȀȄǼ ȭǹȋȀǽ ǘǱʅȄȅǳǑ 

ǚȋ˶ϩ 

¶ Ǡȋȓ̷ ǩȋȓ̀ ȅǳȋȓ ϛȄȀ ǸȄ ǱǼǽ ȭǸǼ ȁȋˏ ȅǢ ǵȄ ȭǳǣȄ 

ǢȆǹȄȋǸ ǢǼȄ ȁȓ   

ȅǸȅǹ̏ Ƕ˸ȅǱȋǱ ǢǼȄ ǻȄȓ, ȭǻǺǵð 

¶ ǞǻȂȄǼ ȭʙȀȄǼ ȭǬ͗ 

¶ ȀȄǸȄǵ ǶȄȅǵ ϤǸȁȄǼ ǢȋǼ ֓ǳ֓ǳ ȭǳǣȄ 

¶ ǶȄȅǵ ǹȅǱɝ ǢȋǼ ȅǽǢ ǶǼȆ́Ȅ 

¶ ǹʅȄʹǻȂȄǺ ǸȄ ȭʙȀȄǼ Ƕ˸ȅǱ 

֧ȅǸǴȄ 

¶ ȅǽǢ ǗȋǨ ȅǢ ǵȄ ȀǼȄȀȅǼ ȭǸȄǪȄ ǻȄȓ  

¶ ǶȄǘǶ Ǡ ϜȄǔȋǢǼ ǩϢ ǢȄǻɝǢǼ 

ȀȆǺȄǸ˸ǱȄ 

¶ ȀǸ Δʨ ȭǳǣȄ ǻȄȓ ǵȄ 

¶ ǽ֚Ǳ ȅǽǢ Ȁ̩ ȅǢɝǱ ȀǺϬȄǘ ǴǼȄ ǶȋǮȂ 

 

ȅǹӮʅǻȂȄǽ ȭǬ ͗(Visual Test) 

ȅǹӮʅǻȂȄǽ ȭǬ͗ ȁȋǽȄ ȀǸȋǧȋǻȂ Ȁȁǩ, ΚǱ ǞǸǔ ȭǺȐȅǽǢ ǶǼȆʹȄǑ ǞȋǱ ǣȄȅǽ ȭǧȄȋǣ ǸȄ ȀȄǴȄǼǰ ǺȄǶǻȋ̆Ǽ ȀȄȁȄȋϦ Ǡȋȓȋ̷Ǽ 

ǸȄȅȁʅǢ ǖǸ͛Ȅ ȭǳǣȄ ȁȓǑ 

ǚȋ˶ϩ 

¶ ǸȄȅȁʅǢ Δʨ ǾǵȄʱ ǢǼȄ 

¶ ȅǸȋǮǼ ǗӜȅǱ, ȀȄǘǩ Ǡ ȀǺǱȄ ǻȄǧȄǘ ǢǼȄ 

¶ ȭǬȋ͗Ǽ ǗȋǤ ʙȄǲȅǺǢ ֚ϨȄȓǵ ǢǼȄ 
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ȅǹӮʅǻȂȄǽ ȭǬȋ͗ ǢȆ ǢȆ ȭǳǣȄ ȁȓ   

¶ Ǡȋȓ̷ ȅǸǮ ȭȀȄǩȄ ȅǢ ǵȄ 

¶ ȅǸǮ ȀǺȄǵ ȅǢ ǵȄ 

¶ ǷȄǬǽ ǗȋǨ ȅǢ ǵȄ 

¶ ȭǶȄȋǼȄȅȀʨ ǗȋǨ ȅǢ ǵȄ 

¶ Ǘ̃ȄǼǢȄǬ ǗȋǨ ȅǢ ǵȄ 

¶ ǠǹȄǼϨȄǶ ǗȋǨ ȅǢ ǵȄ 

¶ ǖȅǱȅǼʱ ͟ʅȄǬȄǼ ǗȋǨ ȅǢ ǵȄ 

¶ ǩȋȓ̀ ԚȋǼȄԚȅǼ ǹȋǼȋǨ ȅǢ ǵȄ 

¶ Ǡȋȓ̷ ȀȄǘǩ ʑȅǻȂǔ ǸȄ ȭ͟ȅȀȅǷȋǢǾȋǵǼ ȀȄȋǲ ȅǺǽȋǨ ȅǢ ǵȄ 
 

ȅǹӮʅǻȂȄǽ ȭǬȋ͗Ǽ ǺȄϡȋǺ ȭǻ ȀǢǽ ΔʨͼȋǽȄ ǶǼȆʹȄ ǢǼȄ ȁȓǑ  

ʙȅǾʹǰȄǲͫȋǳǼ ȅǵȋǧǼ ΔʨͼȋǽȄ ǹȄȋǽȄǹȄȋǸ ȭǧǵȄ ǳǼǢȄǼð 

ș. ʆʅȄǢ: Ǡȋȓ̷ ǸȄ ǱȄǼ ǶȄȋǾ Ȁξ ǷȄǬǽ ȭǳǣȄ ȭǤȋǽ ǱȄ ͼξǱǼ ΔʨǑ 

Ț. ȭǶȄȋǼȄȅȀʨ: ǠȋǻȂȋ̷ ȭǨȄǬ ȭǨȄǬ ǤǱɝ ǸȄ ֓ǳ֓ȋǳǼ ǺȋǱȄ ȅǧͥǑ 

ț. Ǘ̃ȄǼǢȄǬ: Ǡȋȓȋ̷Ǽ ǶȄȋǾ ǴȄԅ ȭǢȋǬ ȅǵӨ ȁȋȓ ǻȄǠȓȄǑ 

Ȝ. ǠǹȄǼϨȄǶ: Ǡȋȓ̷ ǴȄԅ ȭǸȀ ȭǺǬȄȋǽǼ ǚǶǼ ǤȅǮȂȋǻȂ ǶȋǮȂȋǨ ȅǢβ ʪǢǺȋǱȄ ȅǺȋǾȅǵǑ 

ȝ. ͟ʅȄǬȄǼ: Ǡȋȓȋ̷Ǽ ǧȄǼǶȄȋǾ ȭǨȄǬ ȭǨȄǬ ǴȄǱǸ ǢǰȄ ȅǨȋǬ ǲȄǢȄǑ 

Ȟ. ǖȀǺȄǵ ȅǸǮ: ȅǸȋǮǼ ʙ͛ ǸȄ ǚˌǱȄ ȀǺȄǵ ǵȓǑ 

ȟ. ǖȀҪǰɝ ȅǷǽ: ǩȋȓ̀ ȀҪǰɝǹȄȋǸ ǹȋǼȅǵǑ 

 

Ǡȋȓ̷ ȅǮȋǷʮȀ ǾǵȄʱǢǼǰ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ֚ǽ ǚȋ˶ϩ ȁȋǽȄ ԋǘ ǸȄ ǱȋǱȄȅǴǢ ǴȄǱǸ ǖǔǾȋǢ ǞǺǵǹȄȋǸ ȭǩȄȑȄ  ȭǳǠǻȂȄ ǻȄȋǱ ǩȋȓ̀ʨ ǾȅʱǾȄǽȆ, 

ȅǵǼȄǶǳ, ȭǬǢȀǘ ǞǸǔ ȅǵǴɝȄȅǼǱ ǺȄǵ ǖԑǻȄȓȆ ȁȓǑ ȅǢβ ǸȄ͚ȋǸ ȀǸ ȀǺȓ Ǡȋȓ̷ ȅǵӝǓǱ ȁȓ ǵȄǑ ȭǺȅǾǵ ȭȀʨǔ ֖ǽ ȁǠȓȄ, 

ǩȋȓ̀ ʙϊȅǱ ǣȄǼȄǶ ȁǠȓȄ, ǖǶȄȋǼǬȋǼǼ ȭǢȐǾǽǤǱ ֖ǽ, ϛȄȀ ֧ǼʹȄǼ ǖǹȄǸ, ȭǸȀ ȭǺǬȄȋǽǼ ǖǶȅǼ͈ȄǼ ǖǸ͛Ȅ, ֖ ǽ ʏȄȋǹǽ 

ȅ͟Ǯ, ǖȅǱȅǼʱ ǸȄ ǢǺ ǱȄǶ, ǖԑǶ֜ʱ ǘȋǽȋʭȄǮ ǸȄ ǠȓʅȄǼ ϤǸȁȄǼ ǘǱʅȄȅǳ ǢȄǼȋǰ ǠȋǻȂȋ̷ ȅǸȅǹ̏ ǴǼȋǵǼ ȅǮȋǷʮȀ ǸȄ Δʨ 

ȭǳǣȄ ȅǳȋǱ ǶȄȋǼǑ 

Ǡȋȓ̷ ȅǮȋǷʮȀ ǸǽȋǱ ǞǺǵ ȀǸ ΔʨȋǢ ȭǸȄǪȄǻȂ ǻȄ Ǡȋȓ̷ ǩȋȓȋ̀Ǽ Ǿȅɦ, ȭȀȐ̋ǻɝ, ǢǺɝ́ǺǱȄ ǞǸǔ ȅǵǼȄǶ˭Ȅ ǢȅǺȋȓ ȭǳȓǑ 

ȅǢӫ Δʨ ǸȄǘȋǼ ȭǲȋǢ ȭǧȄȋǣ ȭǳǣȄ ǻȄȓ, ǗǸȄǼ ȅǢӫ Δʨ Ǡȋȓȋ̷Ǽ ȅǹǱȋǼ ֟ȅǢȋǻȂ ǲȄȋǢǑ ǱȄǘ ςԎ Ǡȋȓ̷ ǢǼȄ ȭǾǣȄǘ ǻȋǲ͊ 

ǵȓ; ǸǼǔ ȭǢȄǵ Δʨ ǢȆǹȄȋǸ ȁȓ, ǱȄ ȭǢǺǵ ȭǳǣȋǱ, ȭǢǵ ȁȓ, ǞǸǔ ǢȆǹȄȋǸ ʙȅǱȋǼȄǴ ǢǼȄ ǻȄȓ ǞȀǸ ǩȄǵȄ ǖǱʅ̇ ǩξȅǼ 

Ǡȋȓ̷ ȅǮȋǷʮȀ ȀʪǢǹȄȋǸ ǾǵȄʱ ǢǼȋǱ ǶȄǼȋǽð 

¶ ǣȄǼȄǶ Ǡȋȓ̷ ΚǱ ȅǧȅͥǱ ǢǼȄ ǻȄȓ  

¶ ȀǺȓ ǺȋǱȄ ȀǔȋǾȄǴǵ ǢǼȄ Ȁ̭Ǹ ȁȓ   

¶ ǚǶǢǼǰ Ǡ ȀǺȋǻȂǼ ǖǶǧȓ ǢȋǺ 

¶ ԋǥɝǬǵȄǼ ӱǓȅǢ ʣȄȀ ǶȄǻȂ 

¶ ͼǰǤǱ ǺȄǵ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ  

Ǟǘ ȅǲǠȅǼ ȅǾȋǬ Ǡȋȓȅ̷ǔȋǻȂ ȭǳǣȄ ǻȄȓ ǞǺǵ ʙǴȄǵ ΔʨͼȋǽȄǼ ǢȄǼǰ, ʙǹȄǸ ǞǸǔ ʙȅǱȋǼȄȋǴǼ ǚǶȄǻȂ ȅǸ͚ȄȅǼǱǹȄȋǸ ǸǰɝǵȄ ǢǼȄ 

ȁȋǽȄǑ 
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Ǡȋȓ̷ ȅǮȋǷʮȋȀǼ ʙǴȄǵ ǴǼǵ 

ș. ϨȄǢ ǖǸ ȭǶȅǵȋʏǾǵ: ϨȄǢ ǖǸ ȭǶȅǵȋʏǾǵ ǸǽȋǱ ȭǸȄǪȄǻȂ Ǡȋȓ̷ ǴȄԅ ǩȋȓȋ̀Ǽ   ξǬ Ƕǻɝ̇ ȀҪǰɝǹȄȋǸ ȭǶȐǓǨȄǻȂȅǵ ǸȄ ȭǹǱǼ 

Ƕǻɝ̇ Ǥǽǵ ǥȋǬȅǵǑ 

Ǟʨ ȭǢǺǵ 

¶ ǩȋȓȋ̀Ǽ ȅǵȋǧǼ ǖǔȋǾ ǷсǢȄ ǲȄȋǢ 

¶ ξǬ ǖǔǾ ԋǸɝǽ ȁȓ   

¶ ǸȄǘȋǼ ȭǲȋǢ ȀǸ ȀǺȓ ȭǸȄǪȄ ǻȄȓ ǵȄ 

ǢȄǼǰ 

¶ ǢǺ ǢȄȋǼ̀ ǸȄ ǢǺ ǱȄǶ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ȭǸȅǾ 

¶ ǩȋȓ̀ ϛȄǶ ǢǺ 

¶ ֖ǽ ǩȋȓ̀ ȅǮǩȄǘǵ 

¶ ǽ֖ Ǭǧɝ ǖʅȄȋ̍ǽ 

¶ ȭǺȄǬȄ ȭ̘ȋǬ ǖʙԅǽ ȭȀʨǔ 

ʙȅǱȋǼȄǴ 

¶ ȀʪǢ ǖʅȄȅ̩ǻȂȄǼ Ǡ ȭǹȄȋ̵ǩ ϤǸȁȄǼ 

¶ ȀʪǢ ξǬ ϛȄǶ ǼȄǣȄ 

¶ ȀʪǢ ʏȄȋǹǽ ȅ͟Ǯ ǸǩȄǻȂ ǼȄǣȄ 

¶ ǩȋȓ̀ ʙϊȅǱ ʪǢ ǢǼȄ 
 

Ț. ǞȋʺȀ ǖǸ ȭǶȅǵȋʏǾǵ: ǞȋʺȀ ǖǸ ȭǶȅǵȋʏǾǵ ǸǽȋǱ ȭǸȄǪȄǻȂ Ǡȋȓ̷ ǴȄԅ ǖȅǱȅǼʱǹȄȋǸ ξǬ ǖǔȋǾǼ ȅǵȋǧ ȭǸȅǼȋǻȂ ȭǤȋǨǑ 

Ǟʨ ȭǢǺǵ 

¶ ǩȋȓȋ̀Ǽ ȅǵȋǧ ǖȅǱȅǼʱ ǴȄԅ ӱȋǽ ǲȄȋǢ 

¶ ξǬ ǖǔǾ ǖȀǺȄǵ ȁȓ      

ǢȄǼǰ 

¶ ǖȅǱȅǼʱ ǢȄȋǼ̀ 

¶ ǩȋȓ̀ ϛȄǶ ȭǸȅǾ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ǢǺ 

¶ ӝǸ ȭǸȅǾ ǱȄǶ ʙȋȓȄǤ  

ʙȅǱȋǼȄǴ 

¶ ȀʪǢ ǱȄǶ ȅǵǻȂ̆ǰ 

¶ ǚǶ֜ʱ ϛȄǶ ǼȄǣȄ 

¶ ǖȅǱȅǼʱ ǴȆǼ ǤȅǱȋǱ Ǡȋȓ̷ ǵȄ ǢǼȄ 

 

ț. ȭǶȄȋǼȄȅȀʨ: ȭǶȄȋǼȄȅȀʨ ȁȋǽȄ Ǡȋȓ̷ ȭǺǬȄȋǽǼ ȅǹǱȋǼ ǸȄ ǚǶȋǼ ȭǨȄǬ ȭǨȄǬ ϛȄȀ ǷсǶȄ ǸȄ ǤǱɝ ȮǱȅǼ ȁǠȓȄ   Ǒ 

Ǟʨ ȭǢǺǵ 
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¶ ȭǨȄǬ ȭǨȄǬ ȅǨȋʖǼ ǺȋǱȄ 

¶ ǞǢǢ ǸȄ ͼˏ ǗǢȄȋǼ ǲȄǢȋǱ ǶȄȋǼ     

ǢȄǼǰ 

¶ ϛȄȀ ỡ̄Ȅ ǢǺ ǸȄ ǖȅǵǻȂȅǺǱ 

¶ ȭǸȀ ȭǺǬȄǽ ȭǵȄǔǼȄ 

¶ ȭǱǽ, ǺȅǼǧȄ, ǗʖɝǱȄ ǸȄ Ǽǔ ǲȄǢȄ 

¶ Ǭǧɝ ǵǩǽ ȭǵȄǔǼȄ 

¶ ǸȄǱȄȋȀǼ ǢȄǼȋǰ ϛȄȀ ֧ǼʹȄ ǵ͊ ȁǠȓȄ    

ʙȅǱȋǼȄǴ 

¶ ǢȄȋǩǼ ǗȋǤ ǩȋȓ̀ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ȀʪǢ ϛȄȀ ỡ̄Ȅ ǼȄǣȄ 

¶ ǵǩǽ ǶȅǼ͈ȄǼ ǼȄǣȄ 

¶ ȭǣȄǽȄ ǸȄǱȄȋȀ ϛȄȀ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȄ  

 

Ȝ. ʆʅȄǢ: ʆʅȄǢ ǸȄ ǷȄǬǽ ȁȋǽȄ Ǡȋȓ̷ ǸȄ ǱȄǼ ǗǾǶȄȋǾ Ȁξ ǹȄǦǵȋǼǣȄ ȮǱȅǼ ȁǠȓȄǑ Ǟʨ ȀǸȋǧȋǻȂ ȅǸǶ˓ǵǢ ΔʨͼȋǽȄǼ 

ǞǢʨǑ 

Ǟʨ ȭǢǺǵ 

¶ Ȁξ ȭǼǣȄǼ ǺȋǱȄ ǷȄǬǽ 

¶ ȭǷȀ, ξǬ, ȭʆǬȄǼ ǸȄ ȅȁǬ ǖʅȄȋǷȋʮǮ ȭǩȄȋǵ ȁȋǱ ǶȄȋǼǑ     

 

ǢȄǼǰ 

¶ ǖȅǱȅǼʱ ǱȄǶ ǸȄ ΚǱ ǭȄ̃Ȅ ȁǠȓȄ    

¶ ǣȄǼȄǶ ȅǷǽȄǼ ȭǺǬȄǽ ȅǵǸɝȄǧǵ 

¶ ǚˌ ȭǼȅȀӼǻȂȄǽ ȭ͖Ȁ 

¶ Ǿʱ ǸȄ ǹїǼ ȭǺǬȄǽ 

¶ ǩȋȓ̀ ȅǮǩȄǘǵ ȀǺϬȄ 

ʙȅǱȋǼȄǴ 

¶ ǚǶ֜ʱ ȅʙȅȁǬ Ǡ ȭǶȄ͗ ȅȁǬ ϤǸȁȄǼ 

¶ ȀʪǢ ȅǷǽȄǼ ȅǵǸɝȄǧǵ 

¶ ȀʪǢ ʹȅǽǔ ȅǵǻȂ̆ǰ 

¶ ȭʆǬȄǼ ԛǼǰ ǢȋǼ Ǡȋȓ̷ ȭǾǿ ǢǼȄ 
 

ȝ. ͣʅȄǤ ǘǵэǾǵ: ͣʅȄǤ ǘǵэǾǵ ȁȋǽȄ Ǡȋȓ̷ ȭǺǬȄȋǽǼ ȅǹǱȋǼ ͣʅȄǤ ǗǬȋǢ ǻȄǠȓȄǑ 

Ǟʨ ȭǢǺǵ 

¶ ȭǹǱȋǼ ǖȅǺʠ ͚Ǽ ǸȄ ǳȄǤ 

¶ ǸȄǘȋǼ ȭǲȋǢ ȭǸȄǪȄ ȀǸ ȀǺȓ Ȁȁǩ ǵȓ          

ǢȄǼǰ 

¶ ǶȄȋȀǼ ǺȄȋǪ ͣʅȄǤ ǶȅǼ͈ȄǼ ǵȄ ǢǼȄ 

¶ ǢǺ ǱȄǶ 
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¶ ǽ֖ Ǭǧɝ ǖʅȄȋ̍ǽ 

¶ ȀǔǢȆǰɝ ǩȋȓ̀      

¶ ǖȅǵǻȂȅǺǱ ʏȄȋǹǽ ȅ͟Ǯ 

¶ ǢȄȋǼ̀ ǢǺ ȁǠȓȄǑ 

ʙȅǱȋǼȄǴ 

¶ ʙȅǱʨ ǶȄȋȀǼ ǶǼ ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ȀʪǢ ǖʅȄȋˈǽ ǸǩȄǻȂ ǼȄǣȄ 

¶ ǻȋǲ͊ ǱȄǶ ϤǸȁȄǼ ǢǼȄ 

¶ ȀʪǢ ǢȄȋǼ̀ ȭȀʨǔ ǢǼȄǑ 

 

Ȟ. ȅǮ͗ǼǾǵ: ȅǮ͗ǼǾǵ ǸǽȋǱ ȭǸȄǪȄǻȂ Ǡȋȓȅ̷ȋǻȂǼ ǱȄȋǶ ǴȄԅ ȭдȋǢ ǻȄǠȓȄ, ȭǺȄǧǮȂȄȋǵȄ ǸȄ ǗǢȄǼ ǶȅǼǸǱɝǵ ȁǠȓȄǑ 

Ǟʨ ȭǢǺǵ 

¶ ȭ̘Ǭ ǸсǢȄ ȁȋȓ ǻȄȓ  

¶ ǩȋȓ̀ ǞǽȄǘǵȋǺ̀ ǵ͊ ȁȓ   

¶ ȭǩȄȑȄ ǖǔȋǾǼ ǺȄǶ ǶȅǼǸǱɝǵ ȁȓ              

ǢȄǼǰ 

¶ ǖȀǺ ǱȄǶ Ǹˢǵ 

¶ ǖȅǱȅǼʱ ǱȄǶ 

¶ ǶȄǱǽȄ ȭ̘ȋǬ ȭǸȅǾ ǱȄǶ 

¶ ǖʙԅǽ ʴʅȄȅ̩ǔ 

¶ ֖ǽ Ǡȋȓȅ̷ǔ ȅȀȋǢȄȋǻȂ̑ 

ʙȅǱȋǼȄǴ 

¶ ϜȄǢ Ǡȋȓ̷ ϤǸȁȄǼ 

¶ ȀʪǢ ʴʅȄȅ̩ǔ 

¶ ǱȄǶ ȅǵǻȂ̆ǰ 

¶ ϤȄȋǽ̑Ǯ Ǡȋȓȅ̷ǔ ȅȀȋǢȄȋǻȂ̑ 

 

ȟ. Ǘ̃ȄǼǢȄǬ: Ǘ̃ȄǼǢȄǬ ȁȋǽȄ Ǡȋȓ̷ ȅǸȋǮǼ ǶȄȋǾ ȭǸȀ ȭǺǬȄȋǽ ǣсǩ ǸȄ ǢȄǬȄǼ ǺȋǱȄ ǳȄǤ ǶȋǮȂ ǻȄǠȓȄǑ 

Ǟʨ ȭǢǺǵ 

¶ ȅǸȋǮǼ ʙȄȋ̇ Ȁξ ǣсǩ 

¶ ǴȄԅǼ ǴȄǼ ȅǵӨ ȁȋȓ ǻȄȓ      

ǢȄǼǰ 

¶ ǖȅǱȅǼʱ ǢȄȋǼ̀ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ȭǸȅǾ 

¶ ǽ֖ Ǭǧɝ ǖʅȄȋ̍ǽ 

¶ ǗǢɝ ӝǸ ǽνȄ ǸȄ ǽǔ ǗǢɝ 

ʙȅǱȋǼȄǴ 

¶ ȀʪǢ ǢȄȋǼ̀ ϤǸȁȄǼ 

¶ ȀǺȄǵ ʏȄȋǹǽ ȅ͟Ǯ 
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¶ ȀʪǢ ǖʅȄȋ̍ȋǽ Ǭǧɝ ǴǼȄ 

¶ ȅǢǵȄǼȄȓ ȅǸǼȅǱ ȭǳǠȓȄǑ 

 

Ƞ. ϨȄǢ ǖǸ ȅǷǚǾǵ: ϨȄǢ ǖǸ ȅǷǚǾǵ ǸǽȋǱ ȭǸȄǪȄǻȂ Ǡȋȓ̷ ȭǺǬȄǽ ȭǸȀ ȭǺǬȄǽ ǸȄ ǗȋǤǼ ǶȄȋȀǼ ȀȄȋǲ ʪǢǺȋǱȄ ȅǺȋǾȅǵǑ 

 

Ǟʨ ȭǢǺǵ  

¶ ͚Ǽ ǗǽȄǳȄ ǗǽȄǳȄ ǲȄȋǢ 

¶ ȀǔȋǻȄǤ ȀҪǰɝ ȁȓ ǵȄ          

ǢȄǼǰ 

¶ ǢǺ ǱȄǶ 

¶ ǖȅǱȅǼʱ ȅ͟Ǯ 

¶ ǩȋǻȂȋ̀ ǺǻȂǽȄ ǸȄ ǖʺȄǘǮ 

¶ ǽ֖ Ǭǧɝ ǖʅȄȋ̍ǽ 

¶ Ԛξ ͣʅȄǤ ǩȋǺ ǲȄǢȄ 

ʙȅǱȋǼȄǴ 

¶ ǹȄȋǽȄǹȄȋǸ ͣʅȄǤ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ǻȋǲ͊ ǱȄǶ ʙȋȓȄǤ  

¶ ȀʪǢ ǖʅȄȋˈǽ Ǡ ǤȅǱ ǸǩȄǻȂ ǼȄǣȄ 

 

ȡ. ǵȋǧȀ: ǵȋǧȀ ȁȋǽȄ Ǡȋȓ̷ ǸȄ ǩȋȓȋ̀Ǽ ʙȄȋ̇ ȭǨȄǬ ǢȄǬ, ǳȄǤ ǸȄ ʹǱ, ǻȄ ȭ͖Ȁ ǢǵȋȀǵȋʏǾǵ ֩ȅ͊ ǢȋǼǑ 

Ǟʨ ȭǢǺǵ 

¶ ǴȄǼȄȋǽȄ ȭǨȄǬ ǣсǩ 

¶ ʙȄȋ̇ ǢȄǬȄ ǳȄȋǤǼ ǺȋǱȄ       

ǢȄǼǰ 

¶ ǣȄǼȄǶ ʈȄǘȅ̃ǔ 

¶ ֖ǽ Ǡȋȓ̷ ͗ȄǬɝ ǸȄ ͗Ƕ 

¶ ǗǢɝ ͖ȄǘǢ ǳȄǤ 

¶ ǼȄǷ ȅǷȅǵȅǾǔ 

ʙȅǱȋǼȄǴ 

¶ Ǻ֩ǰ ȅǷȅǵȅǾǔ 

¶ ȀʪǢ Ȅ͗Ǭɝ-͗ Ƕ ȭǢȐǾǽ 

¶ ǖʙȋȓȄǩǵȆȓ ǗǢɝ ͖ȄǘǢ ǞǮȂȄȋǵȄǑ 

 

șȘ. ǘȋǼͼǽȄǼ ȭǾǶ: ǘȋǼͼǽȄǼ ȭǾǶ ǸǽȋǱ ȭǸȄǪȄǻȂ Ǡȋȓ̷ ȅǸȋǮǼ ǗӜȅǱ ǖȀǺȄǵ, ȭдȋǢ ǻȄǠȓȄ ǸȄ ǺȄǵ ǖԑǻȄȓȆ ǵȄ ȁǠȓȄ   Ǒ 
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Ǟʨ ȭǢǺǵ 

¶ ȭǢȄǲȄǠ ȭǸȅǾ ǧǠǮȂȄ, ȭǢȄǲȄǠ Ȁξ 

¶ ȅǸǮ ȭǯǚ ȭǣǽȄȋǵȄ ǸȄ ǖȀǺ 

¶ ȭǳǣȋǱ ȭОȋǧȄǼ ǺȋǱȄǑ             

ǢȄǼǰǕ  

¶ ǖȅǵǻȂȅǺǱ ȁȄȋǱ ǢȄǩ ǢǼȄ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ǞǢǼǢǺ ǵȄ ǲȄǢȄ 

¶ ǗǢɝ ȭǽ̈ ǶȅǼǸǱɝǵ ȁǠȓȄ    

¶ ȭǺȅǾǵ ȭȀʨǔ ȀʪǢ ǵȄ ȁǠȓȄ Ǒ 

ʙȅǱȋǼȄǴ 

¶ ȅǵǻȂȅǺǱ ȁȄȋǱǼ ǤȅǱ ǖԑǾȆǽǵ 

¶ ȭȀʨǔ ȅ͛Ǽ ǼȄǣȄ 

¶ ȭǬ͗ ǼȄǵ ǢǼȄǑ 

 

șș. ǮȄǘȋǺǵǾǵ: ǮȄǘȋǺǵǾǵ ȅǮȋǷʮ ǸǽȋǱ ȭǸȄǪȄǻȂ Ǡȋȓȋ̷Ǽ ȀȄǘǩ, ȭǽǤ ȭǽǔǲ, ȅǼǘǵȋǷȄȀɝȋǺ̀, ϛȄǶ ǸȄ ǩȋȓ̀ ǺȄǶ 

ȅǵǴɝȄȅǼǱ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǵȄ ȁǠȓȄǑ 

Ǟʨ ȭǢǺǵ 

¶ ȅǸǮ ȭǸȅǾ ǸǮȂ ǸȄ ȭǨȄǬ                            

¶ ȅǷȋǽȋǬǼ ȭǽǤ ȀȄǘǩ ǖȀǺ        

¶ ϛȄǶ ֖ǽǑ 

ǢȄǼǰ 

¶ ʑȅǻȂǔ ǸȄ ȭ͟ȅȀȅǷȋǢǾǵ ǵȄ ǺȄǵȄ 

¶ ǖǶȄȋǼǬȋǼǼ ֖ǽ 

¶ ֖ǽ ȭȀǬǗǶ 

¶ ֖ǽ ȅǷǬ-ǗǶ 

ʙȅǱȋǼȄǴ 

¶ ǩǸ ʑȅǻȂǔ ǖԑȀǼǰ ǢǼȄ 

¶ ǺȄǶǻ̆ ȅǳȋȓ ǶǼȆʹȄ ǢǼȄ 

¶ ȅǷǬ-ǗǶ ʪǢ ǢǼȄǑ 
 

șȚ. (Poor Weld Start) ԚǠǼ Ǡȋȓ̷ ͗ȄǬɝ: ԚǠǼ Ǡȋȓ̷ ͗ȄǬɝ ȁȋǽȄ Ǡȋȓȋ̷Ǽ ςξ ǖǔǾ ǣȄǼȄǶ ȁǠȓȄ, ȭǻǺǵ ǖȀǺȄǵ 

ȅǸǮ, ǤǱɝ, ǭȄ̃Ȅ ςξ ǸȄ ǖǶǻɝȄ̔ ȅǷǚǾǵǑ 

Ǟʨ ȭǢǺǵ 

¶ ςξȋǱ ȅǸǮ ǶȄǱǽȄ ǸȄ ǹȄǦȄ 

¶ ǤǱɝ ǸȄ ǳȄǤ ǲȄǢȋǱ ǶȄȋǼ               

ǢȄǼǰ 

¶ ȀʪǢǹȄȋǸ ǗǢɝ ςξ ǵȄ ǢǼȄ 

¶ ςξȋǱ ǢǺ ǱȄǶ 
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¶ Ǭǧɝ ǶȅǩǾǵ ֖ǽ 

¶ Ȅ͗Ǭɝ Ƕȋȓ̀ ȭǵȄǔǼȄ 

ʙȅǱȋǼȄǴ 

¶ ǶȅǼ͈ȄǼ ͗ȄǬɝ Ƕȋȓ̀ ǼȄǣȄ 

¶ ȀʪǢ ͗ȄǬɝ ȭǬǢȅǵǢ ϤǸȁȄǼ 

¶ ȭǨȄǬ ȭǬ͗ ǗǢɝ ȅǵȋȓ ςξ ǢǼȄ 
 

șț. ǠȓʅȄǼ   ͗ȄȅǸǔ: ǠȓʅȄǼ ͗ȄȅǸǔ ȁȋǽȄ ǠȓʅȄǼ ʪǢǺȋǱȄ Ǥȋǽ ǗǢɝ ȮǱȅǼǼ ǗȋǤǘ ǢȄȋǩǼ ǤȄȋǻȂ ȭǭǢȄ ǸȄ ǴȄʬȄ ǣȄǠǻȂȄǑ 

Ǟʨ ȭǢǺǵ 

¶ Ǭǧɝ Ǫсʹȅǵ ȭǳȓ      

¶ ǠȓʅȄǼ ǭǢǭǢ Ǿ̞ ǢȋǼ      

¶ ǗǢɝ ȅ͛Ǽ ǲȄȋǢ ǵȄ 

ǢȄǼǰ 

¶ ǠȓʅȄǼ ȅǷǮ ȭǸȅǾ 

¶ ȭǹȄȋ̵ǩ ǢǺ 

¶ Ǣ̀Ȅʮ ʨǶ ȀǺϬȄ 

¶ ȅ͗Ǣ-ǗǚǬ ֖ǽ 

ʙȅǱȋǼȄǴ 

¶ ǠȓʅȄǼ ȅǷǮ Ǡ ȭǹȄȋ̵ǩ ϤȄȋǽ̑ ǢǼȄ 

¶ ȀʪǢ ȅ͗Ǣ-ǗǚǬ ǼȄǣȄ 

¶ ʨǶ ǶȅǼ͈ȄǼ Ǡ ȀʪǢ ȀȄǘȋǩǼ ϤǸȁȄǼ 

 

șȜ. ǞȋʺȅȀǹ ͟ʅȄǬȄǼ: ǞȋʺȅȀǹ ͟ʅȄǬȄǼ ȁȋǽȄ Ǡȋȓȋ̷Ǽ ǧȄǼǶȄȋǾ ǖȅǱȅǼʱ ǤȅǽǱ ǴȄǱǸ ǢǰȄ ȅǨȋǬ ǶǮȂȄǑ 

Ǟʨ ȭǢǺǵ 

¶ ǧȄǼǶȄȋǾ ȭǨȄǬ ȭǨȄǬ ǴȄǱǸ ǳȄǵȄ 

¶ Ǡȋȓ̷ ǞǽȄǢȄ ǖǶȅǼ͈ȄǼ ȭǳǣȄǻȂ      

ǢȄǼǰ 

¶ ֖ǽ ȭǹȄȋ̵ǩ ǸȄ ǢȄȋǼ̀ 

¶ ֖ǽ ȭǶȄǽȄȅǼʨ 

¶ ϛȄȀ ֧ǼʹȄ ȀǺϬȄ 

¶ ǗǢɝ ȭǽ̈ ȭǸȅǾ 

¶ ǠȓʅȄǼ ȅǷǮ Ǡ ȭǹȄȋ̵ǩ ǖȅǺǽ 

ʙȅǱȋǼȄǴ 

¶ ȀʪǢ ȭȀʨǔ ȭǵǠǻȂȄ 

¶ ǚǶ֜ʱ ϛȄȀ ϤǸȁȄǼ 

¶ ȀʪǢ ǗǢɝ ȭǽ̈ ǸǩȄǻȂ ǼȄǣȄ 
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șȝ. ǸȄǵɝ ȭΘȄ: ǸȄǵɝ ȭΘȄ ǸǽȋǱ ȭǸȄǪȄǻȂ ǖȅǱȅǼʱ ǱȄȋǶ ȭ̘Ǭ Ǥȋǽ ȅǨʖ ȁȋȓ ǻȄǠȓȄǑ 

Ǟʨ ȭǢǺǵ 

¶ ȭ̘ȋǬ ԝȋǬȄ ȁȋȓ ǻȄȓ  

¶ ξǬ ǖǔȋǾ ǸǮȂ ǤǱɝ ȭǳǣȄ ǻȄȓ           

ǢȄǼǰ 

¶ ӝǸ ȭǸȅǾ ǢȄȋǼ̀ 

¶ ǶȄǱǽȄ ȭ̘ȋǬ ȭǸȅǾ ǱȄǶ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ӝǸ ǢǺ 

¶ ϛȄǶ ȭǸȅǾ 

ʙȅǱȋǼȄǴ 

¶ ǶȄǱǽȄ ȭ̘ȋǬ ǢǺ ǱȄǶ 

¶ ΚǱ ȅǢβ ȅǵǻȂȅ̆Ǳ ǤȅǱ 

¶ ȀʪǢ ϛȄǶ ǸǩȄǻȂ ǼȄǣȄ 
 

șȞ. Ǣǵȋǹʺ ȅǸǮ: Ǣǵȋǹʺ ȅǸǮ ȁȋǽȄ ǞǺǵ Ǡȋȓ̷ ȅǸǮ ǻȄ ǖȅǱȅǼʱ ЖӨ ǸȄ ԝȋǽ ǠǭȄ ǗӜȅǱǼ ȁȓǑ 

Ǟʨ ȭǢǺǵ 

¶ ȅǸǮ ȭǤȄǽ Ǡ ЖӨ ȭǳǣȄǻȂ                   

¶ ȅǷȋǽǬ ȅǸǮ ȭǸȅǾ ȭǺȄǬȄ ǽȄȋǤ       

ǢȄǼǰ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ǢǺ 

¶ ǖȅǱȅǼʱ ȅǷǽȄǼ ǩǺȄ 

¶ ǢǺ ȭǹȄȋ̵ǩ 

¶ ǽ֖ Ǭǧɝ ֙ǹȋǺ̀  

ʙȅǱȋǼȄǴ 

¶ ȀʪǢ ǤȅǱ ǼȄǣȄ 

¶ ʙȋǻȂȄǩȋǵǼ ȭǸȅǾ ȅǷǽȄǼ ǵȄ ȭǳǠǻȂȄ 

¶ ȭǹȄȋ̵ǩ ʪǢ ǢǼȄ 

 

(Ǧ) Ǡȋȓ̷ Δʨͼȅǽ ȀǔȋǾȄǴǵ  

Ǡȋȓȅ̷ǔ ǢȄǩ ǢǼȄǼ ȀǺȓ ǵȄǵȄ ǢȄǼȋǰ ȭǩȄȋȑ ȅǸȅǹ̏ ǴǼȋǵǼ Δʨ ǸȄ ȅǮȋǷʮ ȭǳǣȄ ȅǳȋǱ ǶȄȋǼǑ Ǟǘ ΔʨͼȋǽȄ ǻȅǳ ȀʪǢǹȄȋǸ 

ǾǵȄʱ Ǡ ȀǔȋǾȄǴǵ ǢǼȄ ǵȄ ȁȓ, ǱȄȁȋǽ ȭǩȄȋȑǼ Ǿȅʱ ǢȋǺ ǻȄȓ, ǢȄȋǩǼ ȭȀȐ̋ǻɝ ǵ͊ ȁȓ, ǺȄǶ ʪǢ ǲȄȋǢ ǵȄ, ǞǺǵȅǢ ԚȋǼȄ 

ǢȄǩ ǸȄȅǱǽǠ ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ 

ǱȄǘ ǞǢǩǵ Ǡȋȓ̷ȄǼȋǢ ǖǸϩǘ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ǩȄǵȋǱ ȁȋǸð 

¶ ȭǢȄǵ ǴǼȋǵǼ Ǡȋȓȅ̷ǔ Δʨ ȁȋǱ ǶȄȋǼ 

¶ ȭǢǵ ǞȀǸ Δʨ ȁȓ 

¶ ǞȀǸ ΔʨǼ ʹȅǱǢǼ ʙǹȄǸ ǢȆ 

¶ ǢȆǹȄȋǸ ȀʪǢ Ƕ˸ȅǱȋǱ Δʨ ȀǔȋǾȄǴǵ ǢǼȋǱ ȁȓ 

¶ ǢȆǹȄȋǸ ǹȅǸϫȋǱ ǞȀǸ Δʨ ʙȅǱȋǼȄǴ ǢǼȄ ǻȄȓ 
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ǩǸ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ Δʨ ȀǔȋǾȄǴǵ ǸǽȋǱ ȭǸȄǪȄȓ, Ǡȋȓȋ̷ ֩͊ ΔʨȋǢ ǞǺǵǹȄȋǸ ʪǢ ǢǼȄ ǻȄȋǱ ǱȄ ȅǵǴɝȄȅǼǱ ǺȄǵ, 

ǺȄǶ, ǗǢȄǼ, ǤǹȆǼǱȄ, Ǿȅʱ Ǡ ͼǰǤǱ ǧȄȅȁǳȄ ԛǼǰ ǢȋǼǑ 

 

Δʨ ȀǔȋǾȄǴȋǵǼ ȀȄǴȄǼǰ ǴȄǶ 

Ǡȋȓȅ̷ǔ Δʨ ȀǔȋǾȄǴȋǵǼ ȭʹȋʔ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǴȄǶͼȋǽȄ ǖԑȀǼǰ ǢǼȄ ȁȓð 

ș. Δʨ ǾǵȄʱǢǼǰ 

¶ ȭǧȄȋǣ ȭǳȋǣ 

¶ Ǡȋȓ̷ ȭǤǩ ȅǳȋȓ ǺȄǶ ȅǵȋȓ 

¶ ξǬ ȀȄǘǮ ǶǼȆʹȄ ǢȋǼ 

¶ Ƕ֧ȄǼǹȄǘǩȄǼ ǸȄ ǘ̑ȋǶʮȋǼǼ ǶǻɝȋǸ́ȋǰ 

Ț. ΔʨǼ ͛Ȅǵ ȅǵǴɝȄǼǰ 

¶ Ǡȋȓ̷ ȭǷǘȀ 

¶ ξǬ ǖǔǾ 

¶ ȭǬȄ ǖǔǾ 

¶ ȀȄǘǮ ǠȓȄǽ 

¶ ςξ ǸȄ ȭǾȋǿǼ ͛Ȅǵ 

ț. ǢȄǼǰ ȅǵǰɝȓ 

¶ ǢȄȋǼ̀ ǢǺ ǸȄ ȭǸȅǾ ȅǨǽ ȅǢ ǵȄ 

¶ ǘȋǽǢȋʏȄȋǮǼ ǤȅǱ ʪǢ ȅǨǽ ȅǢ ǵȄ 

¶ ȅǷǬ-ǗǶ ʪǢ ȅǨǽ ȅǢ ǵȄ 

¶ ǴȄԅ ǶȅǼ͈ȄǼ ȅǨǽ ȅǢ ǵȄ 

¶ ȭǬǢȅǵǢ ȀʪǢ ȅǨǽ ȅǢ ǵȄ 

 

Ȝ. ȀǔȋǾȄǴǵ ǢȄǩ 

¶ ʈȄǘȅ̃ǔ 

¶ ǤȄǚȅǩǔ 

¶ ȅǧȅǶǔ 

¶ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ԚǵǼȄȓ Ǡȋȓ̷ ǢǼȄ 

¶ ԚǵǼȄȓ ǺȄǶ ȭǵǠȓȄ 

ȝ. ԚǵǕǶǼȆʹȄ 

¶ ȅǹӮʅȓȄǽ ǘ̑ȋǶǢǾǵ 

¶ ǮȄǘȋǺǵǾǵ ȭǧǢ 

¶ ǩǸ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ʈȁǰȋǻȄϛǱȄ ǻȄǧȄǘ 
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Ǡȋȓȅ̷ǔ ΔʨȀ֚ȋȁǼ ǢȄǼǰ Ǡ ʙȅǱǢȄǼ  

 

ș. ϨȄǢ ǖǸ ȭǶȅǵȋʏǾǵ (Lack of Penetration) 

ǢȄǼǰ 

¶ ǢȄȋǼ̀ ǢǺ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ȭǸȅǾ 

¶ ξǬ ϛȄǶ ǢǺ 

¶ ǩȋȓ̀ ʙϊȅǱ ʪǢ ǵȄ 

¶ ǘȋǽȋʭȄȋǮǼ ȭǢȄǰ ֖ǽ 

ȀǔȋǾȄǴǵ 

¶ Δʨ֜ʱ ǖǔǾ ʈȄǘȅ̃ǔ ǸȄ Ǥȅǩǔ ǢȋǼ ԅȋǽ ȭǷǽȋǱ ȁȋǸ 

¶ ξǬ ǖǔǾ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ȀʪǢ ϛȄǶ Ǡ ȭȀǬ-ǗǶ ʪǢ ǢǼȋǱ ȁȋǸ 

¶ ǚǶ֜ʱ ǢȄȋǼȋ̀ ԚǵǼȄȓ Ǡȋȓ̷ ǢǼȋǱ ȁȋǸ 

 

Ț. ǞȋʺȀ ǖǸ ȭǶȅǵȋʏǾǵ (Excess of Penetration) 

ǢȄǼǰ 

¶ ǢȄȋǼ̀ ȭǸȅǾ 

¶ ξǬ ϛȄǶ ȭǸȅǾ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ǢǺ 

¶ ǖȅǱȅǼʱ ǱȄǶ ʙȋȓȄǤ 

ȀǔȋǾȄǴǵ 

¶ ǖȅǱȅǼʱ ǖǔǾ ʈȄǘȅ̃ǔ ǢȋǼ ȀǺȄǵ ǢǼȋǱ ȁȋǸ 

¶ ʙȋȓȄǩǵ ȁȋǽ defective ǖǔǾ ȭǢȋǬ ԚǵǼȄȓ Ǡȋȓ̷ ǢǼȋǱ ȁȋǸ 

 

ț. ǶȋǼȄȅȀʨ (Porosity) 

ǢȄǼǰ 

¶ ȭǸȀ ȭǺǬȄȋǽ ȭǱǽ, ǺȅǼǧȄ, ǺȓǽȄ ǸȄ ǗʖɝǱȄ ǲȄǢȄ 

¶ ϛȄȀ ȅǾȅ̷ǔ ʪǢ ǵȄ ǲȄǢȄ 

¶ ȭǹǩȄ ǘȋǽȋʭȄǮ ǸȄ ȅǷǽȄǼ 

¶ ǗǢɝ Ȯǳǥɝʅ ȭǸȅǾ ȁǠȓȄ 

ȀǔȋǾȄǴǵ 

¶ Δʨ֜ʱ ǖǔǾ ʈȄǘȅ̃ǔ ǢȋǼ ԅȋǽ ȭǷǽȋǱ ȁȋǸ 

¶ ǩȄȓǤȄʨ ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ϛȄȀ ʙǸȄȁ ʪǢ ǢȋǼ ԚǵǼȄȓ Ǡȋȓȅ̷ǔ ǢǼȋǱ ȁȋǸ 

 

Ȝ. ʆʅȄǢ (Crack) 

ǢȄǼǰ 

¶ ΚǱ ǭȄ̃Ȅ ȁȋȓ ǻȄǠȓȄ 

¶ ǖȅǱȅǼʱ ǧȄǶ 
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¶ ȁȄǘȋʑȄȋǩȋǵǼ ǚǶȅ͛ȅǱ 

¶ ֖ǽ Ǡȋȓȅ̷ǔ ȅȀȋǢȄȋȓ̑ 

¶ ȭʆǬȄǼ ʪǢǹȄȋǸ ԛǼǰ ǵȄ ǢǼȄ 

ȀǔȋǾȄǴǵ 

¶ ǷȄǬǽ ȀҪǰɝǹȄȋǸ ԅȋǽ ȭǷǽȋǱ ȁȋǸ 

¶ ʈȄǘȅ̃ǔ ǸȄ ǤȄǚȅǩǔ ǢȋǼ ǷȄǬǽ ǖǔǾ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ʙȋȓȄǩǵ ȁȋǽ ȅʙ-ȅȁǬ ȅǳȋȓ ԚǵǼȄȓ Ǡȋȓ̷ ǢǼȋǱ ȁȋǸ 

 

ȝ. ͣʅȄǤ ǘǵэǾǵ (Slag Inclusion) 

ǢȄǼǰ 

¶ ʙȅǱʨ ǶȄȋȀǼ ǶǼ ͣʅȄǤ ǶȅǼ͈ȄǼ ǵȄ ǢǼȄ 

¶ ǢȄȋǼ̀ ǢǺ 

¶ ȀʪǢ ȭǢȄǰ ǵȄ ǼȄǣȄ 

¶ ȀǔǢȆǰɝ ;ǹ 

ȀǔȋǾȄǴǵ 

¶ ͣʅȄǤ֜ʱ ǖǔǾ ԅȋǽ ȭǷǽȋǱ ȁȋǸ 

¶ ʙȅǱʨ ͚Ǽ ǶȅǼ͈ȄǼ ǢȋǼ ԚǵǼȄȓ Ǡȋȓ̷ ǢǼȋǱ ȁȋǸ 

 

Ȟ. ȅǮ͗ǼǾǵ (Distortion) 

ǢȄǼǰ 

¶ ǖȀǺ ǱȄǶʙȋȓȄǤ 

¶ ǖȅǱȅǼʱ ȅȁǬ ǘǵԚǬ 

¶ ֖ǽ Ǡȋȓȅ̷ǔ ȅȀȋǢȄȋȓ̑ 

¶ ʴʅȄȅ̩ǔ ǵȄ ǲȄǢȄ 

ȀǔȋǾȄǴǵ 

¶ ȅȁǬ ȭ͖ǘȋǬȅǵǔ 

¶ ȭǺǢȄȅǵǢʅȄǽ ȭ͖ǘȋǬȅǵǔ 

¶ ʴʅȄ̩ ǸȄ ȭʙȀ ϤǸȁȄǼ 

¶ ʙȋȓȄǩǵ ȁȋǽ ȭǢȋǬ ԚǵǼȄȓ ȭȀǬ ǢȋǼ Ǡȋȓ̷ ǢǼȄ 

 

ȟ. Ǘ̃ȄǼǢȄǬ (Undercut) 

ǢȄǼǰ 

¶ ǢȄȋǼ̀ ȭǸȅǾ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ȭǸȅǾ 

¶ ǗǢɝ Ȯǳǥɝʅ ȭǸȅǾ 

¶ ֖ǽ ȭǢȄǰ 

ȀǔȋǾȄǴǵ 

¶ ȭǨȄǬ Ǘ̃ȄǼǢȄǬ ȁȋǽ ʈȄǘ̃ ǢȋǼ Ǻ֩ǰ ǢǼȋǱ ȁȋǸ 

¶ Ǹȑ ȁȋǽ ǖȅǱȅǼʱ ȅǷǽ ǶȄȀ ȅǳȋȓ ԛǼǰ ǢǼȋǱ ȁȋǸ 
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Ƞ. ϨȄǢ ǖǸ ȅǷǚǾǵ (Lack of Fusion) 

ǢȄǼǰ 

¶ ǢǺ ǱȄǶ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ȭǸȅǾ 

¶ ֖ǽ ǘȋǽȋʭȄǮ ȭǢȄǰ 

¶ ǖǶȅǼ͈ȄǼ Ԝ͌ 

ȀǔȋǾȄǴǵ 

¶ Unfused ǖǔǾ ԅȋǽ ȭǷǽȋǱ ȁȋǸ 

¶ ǶȅǼ͈ȄǼ ǢȋǼ ԚǵǼȄȓ Ǡȋȓ̷ ǢǼȋǱ ȁȋǸ 

 

ȡ. ǵȋǧȀ (Notches) 

ǢȄǼǰ 

¶ ǖȀȄǸǴȄǵ ʈȄǘȅ̃ǔ 

¶ ǣȄǼȄǶ ȅǷȅǵȅǾǔ 

¶ ǼȄǷ ȁʅȄȋ̃ȅǽǔ 

ȀǔȋǾȄǴǵ 

¶ Ǻ֩ǰ ʈȄǘȅ̃ǔ ǢȋǼ notch ԌǼ ǢǼȋǱ ȁȋǸ 

¶ ʙȋȓȄǩȋǵ build-up weld ȅǳȋȓ ʪǢ ǢǼȋǱ ȁȋǸ 

 

 

șȘ. ǖȅǵȓȅǺǱ ǗӜȅǱ (Irregular Shape) 

ǢȄǼǰ 

¶ ȁȄȋǱǼ ǤȅǱ ǖȅǵȓȅǺǱ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ǖȀǺȄǵ 

¶ ǗǢɝ ȅǵȓ̆ǰ ʪǢ ǵȄ ǲȄǢȄ 

ȀǔȋǾȄǴǵ 

¶ ǖȀǺȄǵ ǖǔǾ ʈȄǘȅ̃ǔ ǢȋǼ ȀǺȄǵ ǢǼȋǱ ȁȋǸ 

¶ ʙȋȓȄǩǵ ȁȋǽ ԚǵǼȄȓ Ǡȋȓȅ̷ǔ ǢǼȋǱ ȁȋǸ 

 

șș. ǮȄǘȋǺǵǾǵ Δʨ (Dimension Defect) 

ǢȄǼǰ 

¶ ʑǘǔ ʪǢǺȋǱȄ ǵȄ ȭǸȄǪȄ 

¶ ֖ǽ ȅǷǬ-ǗǶ 

¶ ȭǸȅǾ ǸȄ ǢǺ weld deposit 

¶ ǺȄǶ ʪǢǺȋǱȄ ǵȄ ȭǵǠȓȄ 

ȀǔȋǾȄǴǵ 

¶ ȭǸȅǾ ǖǔǾ ʈȄǘȅ̃ǔ ǢǼȋǱ ȁȋǸ 

¶ ǢǺ ȁȋǽ ǖȅǱȅǼʱ Ǡȋȓ̷ ȅǳȋǱ ȁȋǸ 

¶ ԚǵǼȄȓ ǺȄǶ ȅǵȋǱ ȁȋǸǑ 
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șȚ. ǣȄǼȄǶ Ǡȋȓ̷ ςξ (Poor Weld Start) 

ǢȄǼǰ 

¶ ֖ǽ arc striking 

¶ Start point ȭǵȄǔǼȄ 

¶ Current setting ֖ǽ 

¶ ςξȋǱ ȅΜǴȄ ǢǼȄ 

ȀǔȋǾȄǴǵ 

¶ ςξ ǖǔǾ ʈȄǘȅ̃ǔ ǢȋǼ ԅȋǽ ȭǷǽȋǱ ȁȋǸ 

¶ ǶȅǼ͈ȄǼ ͛Ȅȋǵ ԚǵǼȄȓ ȀʪǢǹȄȋǸ weld ςξ ǢǼȋǱ ȁȋǸ 

 

șț. ǠȓʅȄǼ ͗ȄȅǸǔ (Wire Stubbing) 

ǢȄǼǰ 

¶ Wire feed speed ȭǸȅǾ 

¶ Voltage ǢǺ 

¶ Contact tip ȀǺϬȄ 

¶ Stick-out ֖ǽ 

ȀǔȋǾȄǴǵ 

¶ Wire feed speed Ǡ voltage ʪǢ ǢǼȋǱ ȁȋǸ 

¶ Contact tip ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ 

¶ Feed system ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

 

șȜ. ǖȅǱȅǼʱ ͟ʅȄǬȄǼ (Excessive Spatter) 

ǢȄǼǰ 

¶ Current-voltage mismatch 

¶ ǗǢɝ ȭǸȅǾ ǽνȄ 

¶ ֖ǽ polarity 

¶ ȭǵȄǔǼȄ surface 

ȀǔȋǾȄǴǵ 

¶ Spatter brush ǸȄ grind ǢȋǼ ȀǼȄȋǱ ȁȋǸ 

¶ Machine setting ʪǢ ǢǼȋǱ ȁȋǸ 

 

șȝ. ǸȄǵɝ ȭΘȄ (Burn Through) 

ǢȄǼǰ 

¶ ǢȄȋǼ̀ ȭǸȅǾ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ǢǺ 

¶ ξǬ ϛȄǶ ȭǸȅǾ 

¶ ǶȄǱǽȄ ǴȄԅȋǱ ǖȅǱȅǼʱ ǱȄǶ 
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ȀǔȋǾȄǴǵ 

¶ ʹȅǱʈ͚ ǖǔǾ ʙϊǱ ǢǼȋǱ ȁȋǸ 

¶ Backing support ϤǸȁȄǼ ǢȋǼ hole fill ǢǼȋǱ ȁȋǸ 

¶ ǢǺ ǱȄȋǶ ԚǵǼȄȓ weld ǢǼȋǱ ȁȋǸ 

 

șȞ. Ǣǵȋǹʺ ȅǸǮ (Convex Bead) 

ǢȄǼǰ 

¶ ʏȄȋǹǽ ȅ͟Ǯ ǢǺ 

¶ ǢȄȋǼ̀ ǢǺ 

¶ ȭǸȅǾ filler deposit 

¶ ֖ǽ ȭǢȄǰ 

ȀǔȋǾȄǴǵ 

¶ ǖȅǱȅǼʱ reinforcement ʈȄǘȅ̃ǔ ǢȋǼ ǢǺȄȋǱ ȁȋǸ 

¶ ʙȋȓȄǩǵ ȁȋǽ remove ǢȋǼ re-weld ǢǼȋǱ ȁȋǸ  
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ȭȀǽǷ-ȋǧǢ (Self-Check) - ȝ.ț 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

ș. MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ Ǡ Ǡȋȓȅ̷ǔ Ǭǧɝ ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ȭǢǵ ǶǼȆʹȄ ǢǼȋǱ ȁȓ? 

Ț. ǠȓȄǢɝȅǶȋȀǼ ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ǖʅȄȅ̩ȓȄǼ Ǡ ϛȄȀ ỡ̄Ȅ ȭǢǵ ȭȀǬ ǢǼȋǱ ȁȓ? 

ț. Butt joint ǞǸǔ Tee joint ȭǢȄǵ ȭǢȄǵ ǖǸ͛Ȅȋǵ ǢǼȄ ȁȓ? 

Ȝ. Ǡȋȓ̷ Ȁ̩ ̏ȁǠȓȄǼ ǶȋǼ ǶȅǼ͈ȄǼ Ǡ ǶȅǼǳǾɝǵ ȭǢǵ ʙȋȓȄǩǵ? 

ȝ. Ǡȋȓȅ̷ǔ Δʨ rectification-ǞǼ ǚȋ˶ϩ ǢȆ? 

 

ǸϗȅǵǸɝȄǧǵȆ ʙ̈́Ǖ 

ș. MIG Ǡȋȓȅ̷ǔ ςξ ǢǼȄǼ ǗȋǤ ȭǢȄǵʨ ǶǼȆʹȄ ǢǼȄ ȀǸȋǧȋȓ ǩξȅǼ? 

Ǣ) Ǽǔ 

ǣ) ϛȄȀ, ȭǢǸǽ Ǡ ǬȋǧɝǼ ǢȄǻɝ́ǺǱȄ 

Ǥ) ȭǬȅǸȋǽǼ ǚˌǱȄ 

ǥ) ξȋǺǼ ȭǳȓȄǽ 

 

Ț. ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ȭǢȄǵ ԋʨ ȅǸǿȓ ʪǢ ǢǼȋǱ ȁȓ? 

Ǣ) ϛȄȋȀǼ Ǽǔ Ǡ ȭǺȅǾȋǵǼ Ǡǩǵ 

ǣ) ǖʅȄȅ̩ȓȄǼ Ǡ ϛȄȀ ỡ̄Ȅ 

Ǥ) ǱȄȋǼǼ Ȯǳǥɝʅ Ǡ ȁȄԅȅȑ 

ǥ) ȭǹȄȋ̵ǩ Ǡ ȭǬȅǸȋǽǼ ǚˌǱȄ 

 

ț. ȅǵȋǧǼ ȭǢȄǵ ȭǩȄȑ MIG Ǡȋȓȅ̷ǔ-Ǟ Ǟǘ ǘǚȅǵȋǬ ǢǼȄ ȁȓ? 

Ǣ) Lap Ǡ Edge joint 

ǣ) Butt Ǡ Tee joint 

Ǥ) Corner Ǡ Flange joint 

ǥ) Pipe Ǡ Groove joint 

 

Ȝ. Ǡȋȓ̷ ǶȅǼ͈ȄǼ ǢǼȄǼ ֚ǽ ǚȋ˶ϩ ǢȆ? 

Ǣ) Ǽǔ ǢǼȄ 

ǣ) ǴȄԅ ǭȄ̃Ȅ ǢǼȄ 

Ǥ) ͼǰǤǱ ǺȄǵ ǶǼȆʹȄ Ǡ Δʨ ǾǵȄʱ ǢǼȄ 

ǥ) Ǡǩǵ ǸȄȑȄȋǵȄ 

 

ȝ. Defect rectification-ǞǼ ǶǼ ǢȆ ȅǵȅ́Ǳ ǢǼȋǱ ȁȓ? 

Ǣ) weld ǗǼǠ ЖӨ ȁȋȓȋǨ 

ǣ) job specification ǖԑǻȄȓȆ ǺȄǵ ԛǼǰ ȁȋȓȋǨ 

Ǥ) weld-ǞǼ Ǽǔ ǶȅǼǸǱɝǵ ȁȋȓȋǨ 

ǥ) machine  Ǹ̎ ǢǼȄ ȁȋȓȋǨ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - ȝ.ț  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

ș. MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ Ǡ Ǡȋȓȅ̷ǔ Ǭǧɝ ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ȭǢǵ ǶǼȆʹȄ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȭǺȅǾǵ Ǡ Ǭǧɝ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ, ϛȄȀ ȅǽȋǢǩ ǗȋǨ ȅǢǵȄ, ǱȄǼ ȀǔȋǻȄǤ ʪǢ 

ǗȋǨ ȅǢǵȄ ǞǸǔ ȅǵǼȄǶǳǹȄȋǸ Ǡȋȓȅ̷ǔ ǢǼȄ ǻȄȋǸ ȅǢǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ǶǼȆʹȄ ǢǼȋǱ ȁȓǑ 

 

Ț. ǠȓȄǢɝȅǶȋȀǼ ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ǖʅȄȅ̩ȓȄǼ Ǡ ϛȄȀ ỡ̄Ȅ ȭǢǵ ȭȀǬ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ȀʪǢ ȭǶȅǵȋʏǾǵ, ǹȄȋǽȄ ȅǷǚǾǵ, ǢǺ ͟ʅȄǬȄǼ ǞǸǔ ǺȄǵȀ̮Ǳ Ǡȋȓ̷ ǶȄǠȓȄǼ ǩϢ ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ 

ǖʅȄȅ̩ȓȄǼ Ǡ ϛȄȀ ỡ̄Ȅ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȓǑ 

 

ț. Butt joint ǞǸǔ Tee joint ȭǢȄǵ ȭǢȄǵ ǖǸ͛Ȅȋǵ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: Butt joint ǞǸǔ Tee joint ȀȄǴȄǼǰǱ flat position ǞǸǔ horizontal position -Ǟ ǢǼȄ ȁȓǑ 

 

Ȝ. Ǡȋȓ̷ Ȁ̩ ̏ȁǠȓȄǼ ǶȋǼ ǶȅǼ͈ȄǼ Ǡ ǶȅǼǳǾɝǵ ȭǢǵ ʙȋȓȄǩǵ? 

ǚ˭Ǽ: Ǡȋȓȋ̷Ǽ ǚǶǼ ǲȄǢȄ ͣʅȄǤ, ͟ʅȄǬȄǼ Ǡ ǺȓǽȄ ǶȅǼ͈ȄǼ ǢȋǼ Ǡȋȓȋ̷Ǽ ͼǰǤǱ ǺȄǵ ǶǼȆʹȄ ǢǼȋǱ ǞǸǔ Δʨ ȭǻǺǵ 

porosity, undercut, crack ǸȄ lack of fusion ǾǵȄɦ ǢǼȋǱ ǶȅǼ͈ȄǼ Ǡ ǶȅǼǳǾɝǵ ʙȋȓȄǩǵǑ 

 

ȝ. Ǡȋȓȅ̷ǔ Δʨ rectification-ǞǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: Δʨ֜ʱ Ǡȋȓ̷ȋǢ ȀǔȋǾȄǴǵ ǢȋǼ job specification ǖԑǻȄȓȆ ʈȁǰȋǻȄϛ ǺȄȋǵ ȅǵȋȓ ǗȀȄǘ ȁȋǽȄ defect 

rectification -ǞǼ ǚȋ˶ϩǑ 

 

ǸϗȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭ǼǕ 

ș. MIG Ǡȋȓȅ̷ǔ ςξ ǢǼȄǼ ǗȋǤ ȭǢȄǵʨ ǶǼȆʹȄ ǢǼȄ ȀǸȋǧȋȓ ǩξȅǼ? 

ǚ˭Ǽ: ǣ) ϛȄȀ, ȭǢǸǽ Ǡ ǬȋǧɝǼ ǢȄǻɝ́ǺǱȄ 

 

Ț. ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ȭǢȄǵ ԋʨ ȅǸǿȓ ʪǢ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ǣ) ǖʅȄȅ̩ȓȄǼ Ǡ ϛȄȀ ỡ̄Ȅ 

 

ț. ȅǵȋǧǼ ȭǢȄǵ ȭǩȄȑ MIG Ǡȋȓȅ̷ǔ-Ǟ Ǟǘ ǘǚȅǵȋǬ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ǣ) Butt Ǡ Tee joint  

 

Ȝ. Ǡȋȓ̷ ǶȅǼ͈ȄǼ ǢǼȄǼ ֚ǽ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: Ǥ) ͼǰǤǱ ǺȄǵ ǶǼȆʹȄ Ǡ Δʨ ǾǵȄʱ ǢǼȄ 

 

ȝ. Defect rectification-ǞǼ ǶǼ ǢȆ ȅǵȅ́Ǳ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ǣ) job specification ǖԑǻȄȓȆ ǺȄǵ ԛǼǰ ȁȋȓȋǨ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǩǸ ȅǾǬ (Job Sheet) - ȝ.ț.ș 

 

ǩȋǸǼ ǵȄǺǕ ȁǼȄǘǩ̀Ȅǽ ǖǸ͛Ȅȋǵ ǸȄǬ ǩȋȓȋ̀ Ǡȋȓȅ̷ǔ ǢξǵǑ 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶǕ (Working Procedure / Steps):  

șǑ ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

ȚǑ ǢȄǩʨ Ȁ̩ ̏ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

țǑ ǢȄȋǩǼ ǴǼǵ, ǩȋȓȋ̀Ǽ ǴǼǵ, ǴȄԅǼ ʙǢȄǼ ǞǸǔ ԚξΖ ֓ȋǪ ȅǵǵǑ 

ȜǑ MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǶǼȆʹȄ ǢξǵǑ 

ȝǑ Ǡȋȓȅ̷ǔ Ǭǧɝ, ȭǢǸǽ Ǡ Ǘǲɝ ɹʅȄ̩ ȭǳӝǵ 

ȞǑ ϛȄȀ ȅȀȅǽ̃ȄǼ, ȭǼͼȋǽǬǼ Ǡ ϛȄȀ ʙǸȄȁ ǶǼȆʹȄ Ǣξǵ 

ȟǑ ȭ̘Ǭ ʙϊǱ ǢξǵǑ 

ȠǑ ԋǘʨ ȭ̘Ǭ ǞǢǘ ȀǼǽȋǼǣȄȓ ǸȀȄǵǑ 

ȡǑ ʙȋȓȄǩǵȆȓ ξǬ ϛȄǶ ǼȄӝǵǑ 

șȘǑ ȭ̘ǬȋǢ ȁǼȄǘǩ̀Ȅǽ ǖǸ͛Ȅȋǵ ͛ȄǶǵ ǢξǵǑ 

șșǑ ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ǖʅȄȅ̩ȓȄǼ ȭȀǬ ǢξǵǑ 

șȚǑ ϛȄȀ ỡ̄Ȅ ʪǢ ǢξǵǑ 

șțǑ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ǠȓʅȄǼ ȅǷǮ ȭȀǬ ǢξǵǑ 

șȜǑ ͓ʅȄǶ ӶǢǼȄȓ ʏȄȓȄǽ Ǡȋȓ̷ ǢξǵǑ 

șȝǑ ȀǺȄǵ ǤȅǱȋǱ Ǡȋȓ̷ ǢξǵǑ 

șȞǑ ȁǼȄǘǩ̀Ȅǽ ǖǸ͛Ȅȋǵ ǸȄǬ ǩȋȓ̀ ȀҪǰɝ ǢξǵǑ 

șȟǑ ǢȄǩ ȭǾǿ ǢǼȄǼ ǶǼ ͟ʅȄǬȄǼ Ǡ ǺȓǽȄ ǶȅǼ͈ȄǼ ǢξǵǑ 

șȠǑ Ǡȋȓ̷ ǶǼȆʹȄ ǢξǵǑ 

șȡǑ ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

ȀǱǢɝǱȄ (Caution):  

1. ϛȄȀ ȅǽȋǢǩ ǶǼȆʹȄ ǵȄ ǢȋǼ ǢȄǩ ςξ ǢǼȄ ǻȄȋǸ ǵȄ 

2. ȭǹǩȄ ȁȄȋǱ ȭǺȅǾǵ ͟Ǿɝ ǢǼȄ ǻȄȋǸ ǵȄ 

3. ǣȄȅǽ ȁȄȋǱ ǤǼǺ ǴȄԅ ǴǼȄ ǻȄȋǸ ǵȄ 

4. ǢȄȋǩǼ ͛Ȅȋǵ ǳȄȁʅ ǶǳȄǲɝ ǼȄǣȄ ǻȄȋǸ ǵȄ 

5. ȀʪǢ ȭȀʨǔ ǨȄȑȄ Ǡȋȓȅ̷ǔ ǢǼȄ ǻȄȋǸ ǵȄ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- ȝ.ț.ș 

 

ǩȋǸǼ ǵȄǺǕ ȁǼȄǘǩ̀Ȅǽ ǖǸ͛Ȅȋǵ ǸȄǬ ǩȋȓȋ̀ Ǡȋȓȅ̷ǔ ǢξǵǑ 

 

ϤȅʱǤǱ ֧ ǼʹȄ ȀǼ˙ȄǺ Required 

PPE: 

ʙȋȓȄǩǵȆȓ     ǻ̆ǶȄȅǱ Required 

Tools & Equipment:  

ʙȋȓȄǩǵȆȓ     ǚǶǢǼǰ Required 

Materials:  

¶ Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ 

¶ ȭȀǷʨ ǤǤǽȀ 

¶ ȭǽǳȄǼ ȭˁȄǹȀ 

¶ ǞȋʙȄǵ 

¶ ȭȀǷʨ ӮǱȄ 

 

 

¶ MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ 

¶ Ǡȋȓȅ̷ǔ Ǭǧɝ 

¶ Ǘǲɝ ɹʅȄ̩  

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ 

¶ ȭǼͼȋǽǬǼ Ǡ ỡ̄Ȅ ȅǺǬȄǼ 

¶ ǠȓʅȄǼ ȅǷǮȄǼ 

¶ ǠȓʅȄǼ ʛȄǾ 

¶ ʈȄǘ̃ȄǼ 

¶ ȅȀ-ɹ ʅȄ̩ / ǹȄǘȀ ȅʈǶ 

¶ ȅ͗ǽ ξǽ / ȭǺǩȄȅǼǔ ȭǬǶ 

¶ ʏȄǘ-ȋ͔ȄȓȄ 

¶ ǺȄǘ̷ ȅ͗ǽ ȭ̘Ǭ ƙ Țʨ 

¶ MIG ǠȓʅȄǼ / ȅǷǽȄǼ ǠȓʅȄǼ 

¶ ȅǾȅ̷ǔ ϛȄȀ 

¶ ǶȅǼ͈ȄǼ ǢȄǶȑ 

 

 

 

ǮȄȓȄʈȄǺ / ȭǽǗǚǬ / ʑǘǔ: 

 

ǸȄǬ ǩȋȓȋ̀Ǽ ȀȄǴȄǼǰ ȅǧʔ 

   ȭ̘Ǭ-ș          ȭ̘Ǭ-Ț 

ƆƄƄƄƄƄƄƄƄƄƇ    ƆƄƄƄƄƄƄƄƄƄƇ 

ƅ         ƅ    ƅ         ƅ 

ƅ         ƅ    ƅ         ƅ 

ƈƄƄƄƄƄƄƄƄƄƉ    ƈƄƄƄƄƄƄƄƄƄƉ 

      Ŷ ǸȄǬ ǩȋȓ̀ Ÿ 

ȁǼȄǘǩ̀Ȅǽ ǖǸ͛Ȅȋǵ Ǡȋȓȅ̷ǔ 

      ǬȋǧɝǼ ǤȅǱ 

          ƄƄƄƄƄƄƄƄƄ 

 

============================== 

   ȭ̘Ǭ-ș   |   ȭ̘Ǭ-Ț 

============================== 

      ǸȄǬ ǩȋȓ̀ ǽȄǘǵ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǩǸ ȅǾǬ (Job Sheet) - ȝ.ț.Ț 

 

ǩȋǸǼ ǵȄǺǕ ȁǼȄǘǩ̀Ȅǽ ǖǸ͛Ȅȋǵ ʨ-ǩȋȓȋ̀ Ǡȋȓȅ̷ǔ ǢξǵǑ 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶǕ (Working Procedure / Steps):  

șǑ ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

ȚǑ ǢȄǩʨ Ȁ̩ ̏ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

țǑ ǢȄȋǩǼ ǴǼǵ, ǩȋȓȋ̀Ǽ ǴǼǵ, ǴȄԅǼ ʙǢȄǼ ǞǸǔ ԚξΖ ֓ȋǪ ȅǵǵǑ 

ȜǑ MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǶǼȆʹȄ ǢξǵǑ 

ȝǑ Ǡȋȓȅ̷ǔ Ǭǧɝ, ȭǢǸǽ Ǡ Ǘǲɝ ɹʅȄ̩ ȭǳӝǵ 

ȞǑ ϛȄȀ ȅȀȅǽ̃ȄǼ, ȭǼͼȋǽǬǼ Ǡ ϛȄȀ ʙǸȄȁ ǶǼȆʹȄ Ǣξǵ 

ȟǑ ȭ̘Ǭ ʙϊǱ ǢǼȄ ǢξǵǑ 

ȠǑ ǞǢʨ ȭ̘Ǭ ȭȀȄǩȄ ȭǼȋǣ ǖϢʨ ǱȄǼ ǚǶǼ ȡȘ¯ ȭǢȄȋǰ ǸȀȄǵ 

ȡǑ ǩȋȓ̀ʨ ʨ (T) ǗǢȄȋǼ ȭȀǬ Ǣξǵ 

șȘǑ ʏȄǘȋ͔ȄȓȄǼ ȅǳȋȓ ȭǢȄǰ ʪǢ ǗȋǨ ȅǢǵȄ ȭǳӝǵ 

șșǑ ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ǗǬǢȄǵ 

șȚǑ ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ǖʅȄȅ̩ȓȄǼ ȭȀǬ ǢξǵǑ 

șțǑ ϛȄȀ ỡ̄Ȅ ʪǢ ǢξǵǑ 

șȜǑ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ǠȓʅȄǼ ȅǷǮ ȭȀǬ ǢξǵǑ 

șȝǑ ͓ʅȄǶ ӶǢǼȄȓ ʏȄȓȄǽ Ǡȋȓ̷ ǢξǵǑ 

șȞǑ ȁǼȄǘǩ̀Ȅǽ ǖǸ͛Ȅȋǵ ȀǺȄǵ ǤȅǱȋǱ Ǡȋȓ̷ ǢξǵǑ 

șȟǑ ǢȄǩ ȭǾǿ ǢǼȄǼ ǶǼ ͟ʅȄǬȄǼ Ǡ ǺȓǽȄ ǶȅǼ͈ȄǼ ǢξǵǑ 

șȠǑ Ǡȋȓ̷ ǶǼȆʹȄ ǢξǵǑ 

șȡǑ ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ  

 

ȀǱǢɝǱȄ (Caution):  

1. ϛȄȀ ȅǽȋǢǩ ǗȋǨ ȅǢǵȄ ǗȋǤ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ 

2. ȭǹǩȄ ȁȄȋǱ ȭǺȅǾǵ ͟Ǿɝ ǢǼȄ ǻȄȋǸ ǵȄ 

3. ǤǼǺ ǴȄԅ ǣȄȅǽ ȁȄȋǱ ǴǼȄ ǻȄȋǸ ǵȄ 

4. ǢȄȋǩǼ ǩȄȓǤȄȓ ǳȄȁʅ ǶǳȄǲɝ ǼȄǣȄ ǻȄȋǸ ǵȄ 

5. ȀʪǢ ȭǢȄǰ Ǡ ȭȀʨǔ ǨȄȑȄ Ǡȋȓȅ̷ǔ ǢǼȄ ǻȄȋǸ ǵȄ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- ȝ.ț.Ț 

 
 

ǩȋǸǼ ǵȄǺǕ ȁǼȄǘǩ̀Ȅǽ ǖǸ͛Ȅȋǵ ǸȄǬ ǩȋȓȋ̀ Ǡȋȓȅ̷ǔ ǢξǵǑ 

 
 

ϤȅʱǤǱ ֧ ǼʹȄ ȀǼ˙ȄǺ Required 

PPE: 

ʙȋȓȄǩǵȆȓ     ǻ̆ǶȄȅǱ Required 

Tools & Equipment:  

ʙȋȓȄǩǵȆȓ     ǚǶǢǼǰ Required 

Materials:  

¶ Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ 

¶ ȭȀǷʨ ǤǤǽȀ 

¶ ȭǽǳȄǼ ȭˁȄǹȀ 

¶ ǞȋʙȄǵ 

¶ ȭȀǷʨ ӮǱȄ 

 

¶ MIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ 

¶ Ǡȋȓȅ̷ǔ Ǭǧɝ 

¶ Ǘǲɝ ɹʅȄ̩  

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ 

¶ ȭǼͼȋǽǬǼ Ǡ ỡ̄Ȅ ȅǺǬȄǼ 

¶ ǠȓʅȄǼ ȅǷǮȄǼ 

¶ ǠȓʅȄǼ ʛȄǾ 

¶ ʈȄǘ̃ȄǼ 

¶ ȅȀ-ɹ ʅȄ̩ / ǹȄǘȀ ȅʈǶ 

¶ ȅ͗ǽ ξǽ / ʏȄǘȋ͔ȄȓȄǼ/ 

ȭǺǩȄȅǼǔ ȭǬǶ 

¶ ʏȄǘ-ȋ͔ȄȓȄǼ 

¶ ǺȄǘ̷ ȅ͗ǽ ȭ̘Ǭ ƙ Țʨ 

¶ MIG ǠȓʅȄǼ / ȅǷǽȄǼ ǠȓʅȄǼ 

¶ ȅǾȅ̷ǔ ϛȄȀ 

¶ ǶȅǼ͈ȄǼ ǢȄǶȑ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǮȄȓȄʈȄǺ / ȭǽǗǚǬ / ʑǘǔ: 

 

ʨ-ǩȋȓȋ̀Ǽ ȀȄǴȄǼǰ ȅǧʔ 

        ȭ̘Ǭ-Ț 

          ƅ 

          ƅ 

          ƅ 

ƄƄƄƄƄƄƄƄƄƄƎƄƄƄƄƄƄƄƄƄƄ  ȭ̘Ǭ-ș 

          ƅ 

          ƅ 

ȁǼȄǘǩ̀Ȅǽ ǖǸ͛Ȅȋǵ ʨ-ǩȋȓ̀ Ǡȋȓȅ̷ǔ 

        ȭ̘Ǭ-Ț 

          ƅ 

          ƅ 

          ƅ 

ƄƄƄƄƄƄƄƄƄƄƎƄƄƄƄƄƄƄƄƄƄ  ȭ̘Ǭ-ș 

           Ǡȋȓ̷ 

Ǭǧɝ ǧǽȄǼ ȅǳǢ 

        ȭ̘Ǭ-Ț 

          ƅ 

          ƅ 

          ƅ 

ƄƄƄƄƄƄƄƄƄƄƎƄƄƄƄƄƄƄƄƄƄ  ȭ̘Ǭ-ș 

         

         Ǡȋȓ̷ 

 

 

 

ȅǸȋǾǿ ȅǵȋǳɝǾǵȄǕ 

ȅǾʹȄǲͫǤǰ ǖԑοǶǹȄȋǸ Butt and Tee joints in flat positions ʙȅʆȓȄ ʙȅǾʹǢȋǳǼ ȀȁȄȓǱȄȓ ǖԑǾȆǽǵ 

ǢǼȋǸǵǑ  
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ ȝ.Ȝ 
 

 

ȅǾǣǵ Ƿǽ-Ȝ: ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ/Ǽ́ǰȄȋǸ́ǰ ǢǼȋǱ ǶȄǼȋǸǑ 

 
 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents):  

ü ǢǺɝ͛ǽ ǶȅǼǳǾɝǵ ǢǼǵ 

ü ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȄǩ Ȁ̩Ȅǳǵ  

ü ǢǺɝ͛ǽ ȀȄǩȄȋǵȄ ǞǸǔ ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȀǔǼʹǰ  

ü ǻ̆ǶȄȅǱ ǞǸǔ ȭǺȅǾǵ ǶȅǼ͈ȄǼ ǞǸǔ ǼʹǰȄȋǸʹǰ 

ü ǢǺɝ͛ȋǽǼ ǗǸǩɝǵȄ ǞǸǔ ʙȅǱǸ̎ǢǱȄ ֙  ɦǢǼǵ 

 

ǺȅǮǚǽ ț-ǞǼ ǘǵǷǼȋǺǾǵ ǾȆǬ-ț.Ȝ ȅǸǿȓǸϊ (Ǣ) ȁȋǱ (Ǧ) ǖԑȀǼǰ ǢξǵǑ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

 

 

 

ǺȅǮǚǽ-Ȟ   

 

 

 

 

 

 

 

 

 

 

ǺȅǮǚǽǕ ϛȄȀ ǬȄǔȋ͗ǵ ǗǢɝ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȄ 

SICIP-LE-WEL-06-O 

 

 

 

 

 

 

 

 

 

 

ȅ͔ǽЋ ǷǼ ǘ̃Ȅȅ͖ Ǣȅ̩ʨʨǹȋǵȀ Ǟ ̃ǘȋǵȄȋǹǾǵ ȭʙȄʈȄǺ 

ǖǲɝ ȅǸǹȄǤ, ǖǲɝ Ǻ̆ǰȄǽȓ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǺȅǮǚǽ (Module) -Ȟ 

 

ǺȅǮǚǽ ȅǾȋǼȄǵȄǺǕ ϛȄȀ ǬȄǔȋ͗ǵ ǗǢɝ Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȄ 

 

ǘǚȅǵǬ ȭǢȄǮǕ SICIP-LE-WEL-06-O                                                               ǵȅǺǵȄǽ ǗǠȓȄǼǕ ȞȘ ǥ̀ȄǑ 
 

ǺȅǮǚǽ ȅǸǸǼǰǕ Ǟǘ ǺȅǮǚǽʨ ϛȄȀ Ǭǔȋ͗ǵ ǗǢɝ Ǡȋȓȅ̷ǔ (GTAW) Ȁ̩ȄǳȋǵǼ ǩϢ ʙȋȓȄǩǵȆȓ ˕Ȅǵ, ǳʹǱȄ ǞǸǔ ǺȋǵȄǹȄǸ 

ǢǹȄǼ ǢȋǼǑ ǞȋǱ ȅǸȋǾǿǹȄȋǸ ǖ̇ ɝɦ֖ ǼȋȓȋǨ ǢȄȋǩǼ ʙȋȓȄǩǵȆȓǱȄ ȅǧȅͥǱ ǢǼȄ ǞǸǔ ʙϊǱ ǢǼȄ, Ǡȋȓȅ̷ǔ ǢȄǩ, ǻ̆ǶȄȅǱ 

ǞǸǔ ǢȄǩ ǴǼȄǼ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȄ, GTAW ǖǲǸȄ TIG Ǡȋȓȅ̷ǔ ǢȄǩ ǢǼȄ, ǞǸǔ ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ/Ǽ́ǰȄȋǸ́ǰ ǢǼȄǑ 

  

ȅǾǣǵǷǽ (Learning Outcomes): Ǟǘ ǺȅǮǚǽʨ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄǕ 

șǑ ǢȄȋǩǼ ʙȋȓȄǩǵȆȓǱȄ ȅǧȅͥǱ ǢǼȋǱ ǞǸǔ ʙϊǱ ǢǼȋǱ ǶȄǼȋǸǑ 

ȚǑ Ǡȋȓȅ̷ǔ ǢȄǩ, ǻ̆ǶȄȅǱ ǞǸǔ ǢȄǩ ǴǼȄǼ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ǶȄǼȋǸǑ 

țǑ GTAW ǸȄ TIG Ǡȋȓȅ̷ǔ Ȁ̩̏ ǢǼȋǱ ǶȄǼȋǸǑ  

ȜǑ ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ/Ǽ́ǰȄȋǸ́ǰ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄ (Assessment Criteria): 

șǑ  ϛȄȀ Ǭǔȋ͗ǵ ǗǢɝ Ǡȋȓȅ̷ǔ (GTAW) ʑǘǔͼȅǽ  ϤȄϚȄ ǢȋǼȋǨ ǞǸǔ ȭ͟ȅȀȅǷȋǢǾǵ ȅǵȅ́Ǳ ǢȋǼȋǨǑ 

ȚǑ  PPE ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ ǢȋǼȋǨǑ 

țǑ  TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢȋǼȋǨǑ 

ȜǑ  ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ, ȅǷǽȄǼ ȭǺǬȄǽ, Ǭǔȋ͗ǵ ǘȋǽǢȋʏȄǮ ǞǸǔ ȅǾȅ̷ǔ ϛȄȀ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢȋǼȋǨǑ 

ȝǑ  ȭǸȀ ȭǺǬȄǽ ǞǸǔ GTAW Ǡȋȓ̷ ǞǽȄǢȄ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ʙϊǱ ǢȋǼȋǨǑ 

ȞǑ  Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǞǸǔ ǖǸ͛Ȅǵ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ʙǳǾɝǵ ǢȋǼȋǨǑ 

ȟǑ  Ǡȋȓȅ̷ǔ ǢȄǩ, ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȅǧȅͥǱ ǢȋǼȋǨǑ 

ȠǑ  Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ʙϊǱ ǢȋǼȋǨǑ 

ȡǑ  Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȭȀǬ ǗǶ ǞǸǔ ȀǺεȓ ǢȋǼȋǨǑ 

șȘǑ  TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǢȄǻɝǢȄȅǼǱȄ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ǶǼȆ́Ȅ ǢȋǼȋǨǑ 

șșǑ  ǖʅȄȅ̩ȓȄȋǼǩ ǞǸǔ ϛȄȀ ʙǸȄȁ Ǡȋȓ̷ ȭ̘ȋǬǼ ԚξΖ ǞǸǔ ϛȄȀ ʙǸȄȁ ǢȄȋǩǼ ǗǢȄǼ ǖԑǻȄȓȆ ȭȀǬ ǢȋǼȋǨǑ 

șȚǑ  ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ Ǡȋȓȅ̷ǔ ǢȋǼȋǨ ǞǸǔ ȅǸȅǹ̏ ǩȋȓ̀ Ǡ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢȋǼȋǨǑ 

șțǑ  Ǡȋȓ̷ͼȅǽ ǶȅǼ͈ȄǼ ǢȋǼȋǨ, ͼǰǺȄǵ ǶǼȆʹȄ ǢȋǼȋǨ ǞǸǔ Δʨ ȅǧȅͥǱ ǢȋǼȋǨǑ 

șȜǑ  Δʨͼȅǽ ȀǔȋǾȄǴǵ ǢȋǼȋǨ ǻȄȋǱ ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǺȄǵ ԛǰɝ ȁȋȓȋǨǑ 

șȝǑ  ǢǺɝ͛ǽ ǶȅǼǳǾɝȋǵ Ȁ̭ȄϤ ӱǓȅǢ ȅǧȅͥǱ ǢȋǼȋǨǑ 

șȞǑ  ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȄǩ ǶȅǼ͈ȄǼǱȄǼ ȭʙȄȋǬȄǢǽ ǖԑǻȄȓȆ ǢȋǼȋǨǑ 

șȟǑ  ǢȄȋǩǼ ǞǽȄǢȄ ֧֣ˇǽǹȄȋǸ ȀȄȅǩȋȓȋǨ, ǞǸǔ ӶǽȀ Ǡ ǻ̆ǶȄȅǱ ȀǔǼʹǰ ǢȋǼȋǨǑ Ǒ 

șȠǑ  ǻ̆ǶȄȅǱ ǞǸǔ ȭǺȅǾǵ ǶȅǼ͈ȄǼ ǞǸǔ ǼʹǰȄȋǸʹǰ ǢȋǼȋǨǑ 

șȡǑ  ǢǺɝ͛ǽ ȭǢȄȋǵȄ ǗǸǩɝǵȄ ǞǸǔ ʙȅǱǸ̎ǢǱȄ ֙ɦ  ǼȄǣȄ ȁȋȓȋǨ ǻȄ ǞǢʨ ȅǵǼȄǶǳ ǞǸǔ ǢȄǻɝǢǼȆ ǢȄȋǩǼ ǶȅǼȋǸǾ ȅǵȅ́Ǳ 

ǢȋǼȋǨǑ  
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ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ȟ.ș 

 

ȅǾǣǵ Ƿǽ-ș: ǢȄȋǩǼ ʙȋȓȄǩǵȆȓǱȄ ȅǧȅͥǱ ǢǼȋǱ ǞǸǔ ʙϊǱ ǢǼȋǱ ǶȄǼȋǸǑ 

 
 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü ϛȄȀ Ǭǔȋ͗ǵ ǗǢɝ Ǡȋȓȅ̷ǔ (GTAW ) ʑǘǔ ֓ǪȄ 

ü PPE ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ 

ü TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ 

ü ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ, ȅǷǽȄǼ ȭǺǬȄǽ, Ǭǔȋ͗ǵ ǘȋǽǢȋʏȄǮ ǞǸǔ ȅǾȅ̷ǔ ϛȄȀ ȅǵǸɝȄǧǵ 

ü ȭǸȀ ȭǺǬȄǽ ǞǸǔ GTAW  Ǡȋȓ̷ ǞǽȄǢȄ ʙϊǱ 

ü Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǞǸǔ ǶȅǩǾǵ 

 

(Ǣ) ϛȄȀ Ǭǔȋ͗ǵ ǗǢɝ Ǡȋȓȅ̷ǔ (GTAW) ʑǘǔ ֓ǪȄ  

ʑȅȓǔ ȁȋǽȄ ǞǺǵ ǞǢʨ ʙ֜ȅʱǤǱ ǹȄǿȄ ǻȄǼ ǺȄϡȋǺ ǢȄȋǩǼ ǴǼǵ, ǺȄǶ, ȭǩȄȑȄ ȭǢȄǲȄȓ ȁȋǸ, ǢȆ ǴǼȋǵǼ Ǡȋȓ̷ ȅǳȋǱ ȁȋǸ, 

ǢǱӶʹ Ǡȋȓ̷ ȅǳȋǱ ȁȋǸ ǞǸǔ ǢȆǹȄȋǸ ǢȄǩʨ Ȁ̩̏ ǢǼȋǱ ȁȋǸ ǱȄ ȭǸȄǪȄȋǵȄ ȁȓǑ ǞǢǩǵ ǳʹ Ǡȋȓ̷ȄǼ ǻȅǳ ʑȅȓǔ 

ȀʪǢǹȄȋǸ ϤȄϚȄ ǢǼȋǱ ǶȄȋǼ, ǱȄȁȋǽ ȭȀ ǢȄȋǩǼ ͼǰǤǱ ǺȄǵ ǸǩȄȓ ȭǼȋǣ ȅǵǼȄǶǳ Ǡ ȅǵ֖ɝǽǹȄȋǸ Ǡȋȓȅ̷ǔ ǢǼȋǱ Ȁ́Ǻ 

ȁȋǸǑ 

Gas Tungsten Arc Welding (GTAW) ȁȋǽȄ ǞǺǵ ǞǢʨ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ ȭǻǣȄȋǵ non-consumable 

tungsten electrode ϤǸȁȄǼ ǢȋǼ ǗǢɝ ȮǱȅǼ ǢǼȄ ȁȓǑ Ǟǘ ǗȋǢɝǼ ǱȄȋǶ ȭǸȀ ȭǺǬȄǽ Ǥȋǽ ȭǩȄȑȄ ȮǱȅǼ ȁȓǑ ʙȋȓȄǩǵ 

ȁȋǽ ǗǽȄǳȄ filler rod ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǡȋȓȅ̷ǔ ԚǽȋǢ ǸȄǘȋǼǼ ǸȄֱ ȭǲȋǢ ǼʹȄ ǢǼȋǱ inert gas ȭǻǺǵ Argon ǸȄ 

Helium ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

GTAW-ǞǼ ʙǴȄǵ ȮǸȅǾ͊ʅ: 

¶ ǶȅǼ͈ȄǼ Ǡ ǺȄǵȀ̮Ǳ Ǡȋȓ̷ ȮǱȅǼ ǢȋǼ 

¶ ǶȄǱǽȄ ǴȄԅ Ǡȋȓ̷ ǢǼȄǼ ǩϢ ǚǶȋǻȄǤȆ 

¶ ȭ͗ǘǵȋǽȀ ȅ͗ǽ, ǖʅȄ֟ȅǺȅǵȓȄǺ, ǢȄǸɝǵ ȅ͗ǽȀȁ ȅǸȅǹ̏ ǴȄԅȋǱ ϤǸȁȄǼ ǢǼȄ ǻȄȓ 

¶ ͟ʅȄǬȄǼ ȁȓ ǵȄ 

¶ Ǡȋȓȋ̷Ǽ ȭȀȐ̋ǻɝ ǹȄȋǽȄ ȁȓ 
 

ʑȅȓǔ ǶȑȄǼ ȭǺȐȅǽǢ ȅǸǿȓ 

ǞǢǩǵ ʙȅǾʹǰȄǲͫȋǢ ʑȅȓǔ ǶȑȄǼ ȀǺȓ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ֓ǪȋǱ ȁȋǸ: 

ș. ǬȄǘȋǬǽ ̡Ǣ (Title Block): ʑȅȓǔȋȓǼ ȅǵȋǧ ǸȄ ǶȄȋǾ ȀȄǴȄǼǰǱ ǬȄǘȋǬǽ ̡Ǣ ǲȄȋǢǑ ǞȋǱ ǲȄȋǢ: 

¶ ǢȄȋǩǼ ǵȄǺ 

¶ ʑȅȓǔ ǵνǼ 

¶ ȭ͔ǽ 
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¶ ǱȄȅǼǣ 

¶ ǚǶȄǳȄȋǵǼ ǵȄǺ 

¶ ʙϊǱǢȄǼǢ/ǶǼȆʹȋǢǼ ǵȄǺ 

¶ ȀǔȋǾȄǴȋǵǼ ȀǔϚȄ 

 

Ț. ȭ͔ǽ (Scale): ʑȅȓǔ ǗȀǽ ǗǢȄȋǼ ǵȄǠ ǲȄǢȋǱ ǶȄȋǼǑ ȭǨȄǬ ǸȄ Ǹȑ ǢȋǼ ȭǳǣȄȋǵȄ ȁȋǱ ǶȄȋǼǑ ǱȄǘ ȭ͔ǽ ֓ȋǪ ǺȄǶ ϤȄϚȄ 

ǢǼȋǱ ȁȋǸǑ 

ǚǳȄȁǼǰ: 

¶ 1:1 = ǗȀǽ ǺȄǶ 

¶ 1:2 = ǖȋǴɝǢ ǺȄǶ 

¶ 2:1 = ȅΜͼǰ ǺȄǶ 

 

ț. ǘǚȅǵǬ (Unit): ʑȅȓǔȋȓ ȀȄǴȄǼǰǱ mm ǸȄ inch ϤǸϘǱ ȁȓǑ ǢȄȋǩǼ ǗȋǤ ǘǚȅǵǬ ȅǵȅ́Ǳ ȁȋǱ ȁȋǸǑ 

 

Ȝ. ȅǹǚ (View): ʑȅȓǔ ȅǸȅǹ̏ ȅǳǢ ȭǲȋǢ ȭǳǣȄȋǵȄ ȁȋǱ ǶȄȋǼ: 

¶ Front view 

¶ Top view 

¶ Side view 

¶ Section view 

 

GTAW ʑȅȓǔȋȓ ͼξΖԛǰɝ ǽȄǘǵ Ǡ ȅǧͥ 

ʑȅȓǔȋȓ ȅǸȅǹ̏ ǴǼȋǵǼ ǽȄǘǵ ϤǸϘǱ ȁȓ: 

ș. Visible Line: ȭǻ ǖǔǾ ȭǧȄȋǣ ȭǳǣȄ ǻȄȓ ȭȀʨ ǤȄȒ ȭǼǣȄ ȅǳȋȓ ȭǳǣȄȋǵȄ ȁȓǑ 

Ț. Hidden Line: ȭǻ ǖǔǾ ԍϩǺȄǵ ǵȓ ǱȄ ǹȄǦȄ ȭǼǣȄ ȅǳȋȓ ȭǳǣȄȋǵȄ ȁȓǑ 

ț. Center Line: ǺϡȅǸҍ ǸȄ ȭǢ̊ȋǼǣȄ ȭǸȄǪȄȋǱ ϤǸȁȄǼ ȁȓǑ 

Ȝ. Dimension Line: ǺȄǶ ȭǳǣȄȋǵȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

ȝ. Extension Line: ǺȄǶ ȭǢȄǲȄ ȭǲȋǢ ȭǢȄǲȄȓ ȭǵǠȓȄ ȁȋȓȋǨ ǱȄ ȭǳǣȄȓǑ 

Ȟ. Leader Line: ȅǸȋǾǿ ȭǢȄȋǵȄ ǖǔȋǾǼ ȅǳȋǢ ȅǵȋǳɝǾ ǢȋǼ Ǻ̇Ϥ ǸȄ Ǳϟ ȭǳȓǑ 

 

Ǡȋȓȋ̷Ǽ ǺȄǶ (Weld Size) ֓ǪȄ 

ʑȅȓǔȋȓ ȀȄǴȄǼǰǱ Ǡȋȓȋ̷Ǽ ȀȄǘǩ ǚȋ̀ǣ ǲȄȋǢǑ Ǟʨ ȀʪǢǹȄȋǸ ֓ǪȋǱ ǵȄ ǶȄǼȋǽ ֖ǽ ǺȄȋǵǼ Ǡȋȓ̷ ȁȋǸǑ 

Fillet weld size: Fillet weld-ǞǼ ȭʹȋʔ ȀȄǘǩ ȀȄǴȄǼǰǱ ʙǱȆȋǢǼ ǸȄǺ ǶȄȋǾ ȭǽǣȄ ȁȓǑ 

ǚǳȄȁǼǰ: 

¶ 6 Fillet weld Ÿ 6 mm ȅǷȋǽǬ Ǡȋȓ̷ 

Length: Ǡȋȓȋ̷Ǽ Ȯǳǥɝʅ ʙǱȆȋǢǼ ǮȄǵ ǶȄȋǾ ȭǳǠȓȄ ȁȓǑ 

ǚǳȄȁǼǰ: 

¶ 6  50 

ǺȄȋǵ 6 mm ȀȄǘȋǩǼ 50 mm ȮǳȋǥɝʅǼ weld 

Pitch: Intermittent weld-ǞǼ ȭʹȋʔ pitch ȭǳǠȓȄ ǲȄȋǢ, ǖǲɝȄִ ǞǢ weld segment ȭǲȋǢ ǗȋǼǢ 

segment-ǞǼ center distanceǑ 
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Continuous Ǡ Intermittent Weld 

Continuous Weld: ԚȋǼȄ joint Ӯȋȑ ǖȅǸǼȄǺ weld ȭǳǠȓȄ ȁȓǑ 

Intermittent Weld: ǺȄȋǪ ǷсǢ ȭǼȋǣ ǖǔǾ ǖǔǾ ǢȋǼ weld ȭǳǠȓȄ ȁȓǑ 

Intermittent weld ԋǘ ǴǼȋǵǼ ȁȋǱ ǶȄȋǼ: 

¶ Chain intermittent 

¶ Staggered intermittent 

ʑȅȓǔ ȭǳȋǣ Ǟǘ ǶȄǲɝǢʅ ֓ǪȋǱ ȁȋǸǑ 

 

All-around Ǡ Field Weld Symbol 

All-around Symbol: ȭǨȄǬ ֕˭ ȅǳȋȓ ȭǳǣȄȋǵȄ ȁȓǑ ǖǲɝ: joint-ǞǼ ǧȄǼǶȄȋǾ weld ȅǳȋǱ ȁȋǸǑ 

Field Weld Symbol: ǶǱȄǢȄǼ ǺȋǱȄ ȅǧͥ ȅǳȋȓ ȭǳǣȄȋǵȄ ȁȓǑ ǖǲɝ: workshop-Ǟ ǵȓ, field/site-Ǟ weld ǢǼȋǱ 

ȁȋǸǑ 

 

Contour Ǡ Finish Symbol 

Ǡȋȓȋ̷Ǽ ǶǼ final surface ȭǢǺǵ ȁȋǸ ǱȄ contour symbol ȅǳȋȓ ȭǸȄǪȄȋǵȄ ȁȓǑ 

ȀȄǴȄǼǰ contour: 

¶ Flat / Flush 

¶ Convex 

¶ Concave 

Finish method: 

¶ G = Grinding 

¶ M = Machining 

¶ C = Chipping 

ǚǳȄȁǼǰϖοǶ, weld flush ǢȋǼ grind ǢǼȋǱ ȁȋǽ ʙǱȆȋǢǼ ȀȄȋǲ Ȁǔȅ͆͊ finish mark ǲȄǢȋǱ ǶȄȋǼǑ 

 

Joint Preparation Ȁ̩ ȅǢɝǱ Ǳϟ 

GTAW-Ǟ ǶȅǼ͈ȄǼ, ȅǵ֖ɝǽ joint preparation ӝǸ ͼξΖԛǰɝǑ ʑȅȓǔȋȓ ȅǵȋǧǼ Ǳϟ ǲȄǢȋǱ ǶȄȋǼ: 

ș. Root Gap: ԋǘ ǖǔȋǾǼ ǺȄȋǪ ǼȄǣȄ ǷсǢȄ ǩȄȓǤȄ 

Ț. Root Face: ;ȋǹǼ ȅǵȋǧ ǸȄȅǢ ǼȄǣȄ ȭȀȄǩȄ ǖǔǾ 

ț. Groove Angle / Bevel Angle: Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ ʙȄ̇ ȭǢȋǬ ȭǻ ȭǢȄǰ ȮǱȅǼ ǢǼȄ ȁȓ 

Ȝ. Plate Thickness: ǚǶȄǳȄȋǵǼ ԚξΖ 

Ǟǘ ǱϟͼȋǽȄ ǖԑǻȄȓȆ joint ȮǱȅǼ ǢǼȋǱ ȁȋǸǑ 

 

Section View ϤȄϚȄ 

ǖȋǵǢ ȀǺȓ joint-ǞǼ ȭǹǱȋǼǼ Ǥǭǵ ȭǸȄǪȄȋǱ section view ȭǳǠȓȄ ȁȓǑ ǞȋǱ ͊͟ ȭǸȄǪȄ ǻȄȓ: 

¶ Bevel ǢǼȄ ȁȋȓȋǨ ȅǢ ǵȄ 

¶ Root gap ǢǱ 

¶ Weld penetration ǢǱӶʹ ǳǼǢȄǼ 

¶ Backing ǗȋǨ ȅǢ ǵȄ 

GTAW-Ǟ section view ȭǳȋǣ joint setup ǢǼȄ ӝǸ ͼξΖԛǰɝǑ 
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Material Information ֓ǪȄ 

ʑȅȓǔ ǸȄ specification sheet-Ǟ material type ǚȋ̀ǣ ǲȄȋǢǑ ȭǻǺǵ: 

¶ Mild steel 

¶ Stainless steel 

¶ Aluminium 

¶ Copper alloy 

Material ǖԑǻȄȓȆ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓ: 

¶ Tungsten electrode type 

¶ Filler rod 

¶ Shielding gas 

¶ Current type (AC/DC) 

¶ Amperage range 

ǖǱǞǸ, ʑȅȓǔȋȓǼ material note ӝǸ ǺȋǵȄȋǻȄǤ ȅǳȋȓ ǶȑȋǱ ȁȋǸǑ 

 

Dimension ǞǸǔ Tolerance- 

Dimension: ʑȅȓǔȋȓ ȭǳǠȓȄ ǗȀǽ ǺȄǶ 

Tolerance: ǺȄȋǶǼ ʈȁǰȋǻȄϛ ȀȆǺȄ 

ǚǳȄȁǼǰ: 

50 °1 mm ǺȄȋǵ 49 mm ȭǲȋǢ 51 mm Ƕǻɝ̇ ʈȁǰȋǻȄϛǑ 

Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ component cut, fit-up ǞǸǔ alignment Ǟǘ tolerance ǖԑǻȄȓȆ ȁȋǱ ȁȋǸǑ 

 

ǩȄǵȄ ʙȋȓȄǩǵ ǞǺǵ ȀȄǴȄǼǰ Ȁǔȅʹ̔ οǶ 

¶ GTAW = Gas Tungsten Arc Welding 

¶ TIG = Tungsten Inert Gas 

¶ × = Diameter 

¶ mm = Millimeter 

¶ R = Radius 

¶ REF = Reference 

¶ TYP = Typical 

¶ EQ SP = Equal spacing 

¶ MAX = Maximum 

¶ MIN = Minimum 

 

(ǣ) PPE ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ 

 

ǺȅǮǚǽ ț-ǞǼ ǘǵǷǼȋǺǾǵ ǾȆǬ-ț.ș ȅǸǿȓǸϊ ǥ ǖԑȀǼǰ ǢξǵǑ 

 

(Ǥ) TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ, ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ 

TIG Welding-ǞǼ ԛǰɝοǶ ȁȋǽȄ Tungsten Inert Gas WeldingǑ ǞȋǢ GTAW (Gas Tungsten Arc 

Welding) ǵȄȋǺǠ ǮȄǢȄ ȁȓǑ Ǟǘ Ƕ˸ȅǱȋǱ ǞǢʨ ǵǵ-ǢǵȅǩǚȋǺǸǽ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ϤǸȁȄǼ ǢȋǼ ǗǢɝ ֩ȅ͊ ǢǼȄ ȁȓ 
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ǞǸǔ ǞǢʨ ǘǵȄǬɝ ϛȄȀ ΜȄǼȄ Ǡȋȓȅ̷ǔ ǞȅǼȓȄ ֧Ǽȅ́Ǳ ǼȄǣȄ ȁȓǑ TIG Ǡȋȓȅ̷ǔ ǞǺǵ ǞǢʨ ǚ̏Ǳ ʙȅʆȓȄ, ǻȄǼ ǺȄϡȋǺ ӝǸǘ 

ǶȅǼ͈ȄǼ, Ǻ֩ǰ, ǾȅʱǾȄǽȆ ǞǸǔ ǺȄǵȀ̮Ǳ Ǡȋȓ̷ ȮǱȅǼ ǢǼȄ Ȁ̭ǸǑ 

ȅǸȋǾǿ ǢȋǼ ȭ͗ǘǵȋǽȀ ȅ͗ǽ, ǺȄǘ̷ ȅ͗ǽ, ǖʅȄ֟ȅǺȅǵȓȄǺ, ǢǶȄǼ, ȅǵȋǢǽ ǖʅȄǽȓ ǘǱʅȄȅǳ ǴȄԅǼ ȭʹȋʔ TIG Welding 

Ǹϗǽ ϤǸϘǱ ȁȓǑ ǶȄǱǽȄ ǴȄԅ, ̫֨  ǢȄǩ, ǚ̩ǺȄȋǵǼ ȭǩȄȑȄ ǞǸǔ ǗǢǿɝǰȆȓ ȅǷȅǵȅǾǔȋȓǼ ǩϢ TIG Welding ǖǱʅ̇ 

ǚǶȋǻȄǤȆǑ 

ǱȋǸ ǹȄǽ TIG Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ςԎ ǳʹ Ǡȋȓ̷ȄǼ ȁȋǽǘ ǻȋǲ͊ ǵȓǑ ǢȄȋǩǼ ǴǼǵ, ǴȄԅǼ ʙǢȄǼ, ȭ̘ȋǬǼ ԚξΖ, ǩȋȓȋ̀Ǽ 

ǴǼǵ, ǢǺɝ͛ȋǽǼ ǶȅǼȋǸǾ ǞǸǔ ȅǸԋʅִ ȀǼǸǼȄȁ ǖԑǻȄȓȆ ȀʪǢ TIG welding machine, tools and equipment 

ȅǵǸɝȄǧǵ ǢǼȄ ǖǱʅ̇ ǩξȅǼǑ ֖ǽ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ ǢǼȋǽ ǗǢɝ ǖȅ͛ȅǱǾȆǽ ȁȓ, ϛȄȀ ֧Ǽ́Ȅ ǢȋǺ ǻȄȓ, ǘȋǽȋʭȄǮ ǵ͊ ȁȓ, 

Ǡȋȓȋ̷Ǽ ǺȄǵ ǣȄǼȄǶ ȁȓ ǞǸǔ ԋǥɝǬǵȄǼ Ȁ̭ȄǸǵȄ ǸȄȋȑǑ  

 

TIG Welding Machine, Tools and Equipment ȅǵǸɝȄǧǵ ȭǢǵ ͼξΖԛǰɝ 

ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȀʪǢ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ ǢǼȋǽ: 

¶ ǚ̏Ǳ ǺȄȋǵǼ Ǡȋȓ̷ ǶȄǠȓȄ ǻȄȓ 

¶ ǗǢɝ ȅ͛Ǽ ǲȄȋǢ 

¶ ϛȄȀ ֧ǼʹȄ ǹȄȋǽȄ ȁȓ 

¶ ǢȄȋǩǼ ǤȅǱ ǸȄȋȑ 

¶ ǻ̆ǶȄȅǱǼ ʹȓ ǢǺ ȁȓ 

¶ ǖǶȄȋǼǬȋǼǼ ǢȄǩ Ȁȁǩ ȁȓ 

¶ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ȁȓ 

¶ ǚִǶȄǳǵǾȆǽǱȄ ֕ȅ˸ ǶȄȓ 

ǖϢȅǳȋǢ ֖ǽ ȅǵǸɝȄǧǵ ǢǼȋǽ: 

¶ Ǡȋȓ̷ ԋǸɝǽ ȁȓ 

¶ ȭǶȄȋǼȄȅȀʨ, Ǘ̃ȄǼǢȄǬ, ʆʅȄǢ ǘǱʅȄȅǳ Δʨ ȭǳǣȄ ȭǳȓ 

¶ ǘȋǽȋʭȄǮ ǸȄǼǸȄǼ ǵ͊ ȁȓ 

¶ ȭǺȅǾǵ ǖȅǱȅǼʱ ǤǼǺ ȁȓ 

¶ ȀǺȓ Ǡ ǣǼǧ ȭǸȋȑ ǻȄȓ 

 

TIG Welding Machine ȅǵǸɝȄǧǵ 

ș. TIG Welding Machine: TIG welding machine ȁȋǽȄ ֚ǽ Ǿȅʱ ȀǼǸǼȄȁǢȄǼȆ ǻ̆, ǻȄ ǬȄǔȋ͗ǵ 

ǘȋǽȋʭȄȋǮǼ ǺȄϡȋǺ ǗǢɝ ֩ȅ͊ ǢȋǼ ǞǸǔ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙȋȓȄǩǵȆȓ ǢȄȋǼ̀ ȀǼǸǼȄȁ ǢȋǼǑ 

 

Ț. ȭǺȅǾǵ ȅǵǸɝȄǧȋǵǼ ȅǹȅ˭ 

 

Ǣ) ǴȄԅǼ ǴǼǵ ǖԑǻȄȓȆ 

¶ ǺȄǘ̷ ȅ͗ǽ ƙ DC ȭǺȅǾǵ ǚǶȋǻȄǤȆ 

¶ ȭ͗ǘǵȋǽȀ ȅ͗ǽ ƙ DC ȭǺȅǾǵ ǹȄȋǽȄ 

¶ ǢǶȄǼ ƙ DC ϤǸȁȄǼ ǢǼȄ ǻȄȓ 

¶ ǖʅȄ֟ȅǺȅǵȓȄǺ ƙ AC ǸȄ AC/DC ȭǺȅǾǵ ʙȋȓȄǩǵ 

¶ ϥȄǤȋǵȅȀȓȄǺ ƙ AC ǚǶȋǻȄǤȆ 

ǻȅǳ ȅǸȅǹ̏ ǴǼȋǵǼ ǴȄԅȋǱ ǢȄǩ ǢǼȋǱ ȁȓ, ǱȄȁȋǽ AC/DC TIG machine ȀǸȋǧȋȓ ǚǶȋǻȄǤȆǑ 
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ǣ) ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ 

¶ ǶȄǱǽȄ ǴȄԅǼ ǩϢ ǢǺ ǖʅȄȅ̩ȓȄǼ ȭǼ˙ 

¶ ȭǺȄǬȄ ǴȄԅǼ ǩϢ ȭǸȅǾ ǖʅȄȅ̩ȓȄǼ ʹǺǱȄȀ̩̏ ȭǺȅǾǵ 

¶ ǖȅǱȅǼʱ ȭǸȅǾ ǢȄȋǼ̀ ǶȄǱǽȄ ȭ̘Ǭ Ԛȅȑȋȓ ȭǷǽȋǱ ǶȄȋǼ 

¶ ǢǺ ǢȄȋǼ̀ ȭǺȄǬȄ ȭ̘ȋǬ ǶǻɝȄ̔ penetration ȅǳȋǱ ǶȄȋǼ ǵȄ 

 

Ǥ) ǢȄȋǩǼ ǶȅǼǺȄǰ ǖԑǻȄȓȆ 

¶ ǖ ̼ȀǺȋȓǼ ǢȄȋǩǼ ǩϢ ȀȄǴȄǼǰ ȭǺȅǾǵ 

¶ ǳȆǥɝ ȀǺȋȓǼ ǢȄȋǩǼ ǩϢ ȭǸȅǾ duty cycle-ǞǼ ȭǺȅǾǵ 

¶ ǹȄǼȆ ǚִǶȄǳȋǵ ǚˌ ʹǺǱȄǼ ȭǺȅǾǵ ǳǼǢȄǼ 

 

ǥ) ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǖԑǻȄȓȆ 

¶ Single phase ƙ ȭǨȄǬ ǠȓȄǢɝǾǶ ǸȄ ʙȅǾ́ǰ ȭǢ̊  

¶ Three phase ƙ ȅǾ̼ǢȄǼǣȄǵȄ Ǡ ǹȄǼȆ ǢȄǩ 

 

ӶǽȀ ǞǸǔ ǘʹǘǶȋǺ̀ ȅǵǸɝȄǧǵ 

 

ǹȄǽ ǺȄȋǵǼ TIG Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ςԎ ǖǶȄȋǼǬȋǼǼ ǳʹǱȄ ǻȋǲ͊ ǵȓ, ȀʪǢ ӶǽȀ ǞǸǔ ǘʹǘǶȋǺ̀ ȅǵǸɝȄǧǵ ǖǱʅ̇ 

ͼξΖԛǰɝǑ ȀʪǢ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ ǵȄ ǢǼȋǽ ǗǢɝ ʪǢǺȋǱȄ ȮǱȅǼ ȁȓ ǵȄ, Ǡȋȓ̷ ԋǸɝǽ ȁȓ, ϛȄȀ ֧Ǽ́Ȅ ǢȋǺ ǻȄȓ ǞǸǔ ǢȄȋǩǼ 

ǺȄǵ ǵ͊ ȁȓǑ ǱȄǘ GTAW Ǭǧɝ, ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ, ȅȀǼȄȅǺǢ ǢʅȄǶ, ǢȋǽǬ, ϛȄȀ ȅǮȅǷǚǩȄǼ ǞǸǔ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ Ȁ̩ ȋǢɝ 

͊͟ ǴȄǼǰȄ ǲȄǢȄ ʙȋȓȄǩǵǑ 

 

ș. GTAW Torch (TIG Ǭǧɝ) 

 

GTAW Torch: GTAW Torch ȁȋǽȄ TIG Ǡȋȓȅ̷ǔȋȓǼ ʙǴȄǵ ȁȄȅǱȓȄǼ, ǻȄǼ ǺȄϡȋǺ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ǴǼȄ ȁȓ, 

ȅǾȅ̷ǔ ϛȄȀ ȀǼǸǼȄȁ ǢǼȄ ȁȓ ǞǸǔ ǗǢɝ ȅǵȓ̆ǰ ǢǼȄ ȁȓǑ ǖǶȄȋǼǬǼ Ǟǘ Ǭǧɝ ȁȄȋǱ ǴȋǼ ǢȄǩ ǶȅǼǧȄǽǵȄ ǢȋǼǑ 

GTAW Torch-ǞǼ ǢȄǩ 

¶ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮȋǢ ȀʪǢ ǖǸ͛Ȅȋǵ ǴȋǼ ǼȄǣȄ 

¶ ǗǢɝ ȮǱȅǼ Ǡ ȅǵȓ̆ǰ ǢǼȄ 

¶ ȅǾȅ̷ǔ ϛȄȀȋǢ Ǡȋȓȅ̷ǔ ԚȋǽǼ ȅǳȋǢ ʙǸȄȅȁǱ ǢǼȄ 

¶ ȀʪǢ ȅǳǢ Ǡ ȭǢȄȋǰ Ǡȋȓȅ̷ǔ ǢǼȄ 

Ǭǧɝ ȅǵǸɝȄǧȋǵǼ ȭʹȋʔ ȅǸȋǸǧʅ ȅǸǿȓ 

¶ ǢȄȋǼ̀ ȭǼʨǔ: ǢȄȋǩǼ ǩϢ ǢǱ ǖʅȄȅ̩ȓȄǼ ʙȋȓȄǩǵ ǱȄǼ ǚǶǼ Ǭǧɝ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ 

¶ ǞȓȄǼ-ʹ ǽǮ ǸȄ ǠȓȄǬȄǼ-ʹ ǽǮ: 

o ǢǺ ǖʅȄȅ̩ȓȄȋǼ ǞȓȄǼ-ʹǽǮ Ǭǧɝ ϤǸȁȄǼ ǢǼȄ ǻȄȓ 

o ȭǸȅǾ ǖʅȄȅ̩ȓȄȋǼ ǠȓȄǬȄǼ-ʹǽǮ Ǭǧɝ ǹȄȋǽȄ ȁȓǑ 

¶ ǬȋǧɝǼ ȀȄǘǩ: ȭǨȄǬ ǩȄȓǤȄȓ ǢȄȋǩǼ ǩϢ ȭǨȄǬ Ǭǧɝ ֧ȅǸǴȄǩǵǢ 

¶ ȁʅȄȋ̃ȅǽǔ ֧ȅǸǴȄ: Ǭǧɝ ȭǻǵ ǗǼȄǺǳȄȓǢ ȁȓ ǞǸǔ ǳȆǥɝ ȀǺȓ ϤǸȁȄǼ ǢǼȄ ǻȄȓ 

ǹȄȋǽȄ ǬȋǧɝǼ ȮǸȅǾ͊ʅ 

¶ ȁȄǽǢȄ Ǡ Ȁȁȋǩ ǴǼȄǼ ǚǶȋǻȄǤȆ 

¶ ϛȄȀ ȅǽǢ ǵȄ ȁǠȓȄ 
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¶ ǱȄǶ ȀȁǵǾȆǽ 

¶ ǘȋǽȋʭȄǮ ȅ͛ǼǹȄȋǸ ǴȋǼ ǼȄǣȋǱ ȀʹǺ 

 

Ț. Electrodes (Tungsten) ƙ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ: TIG Welding-Ǟ ϤǸϘǱ ǘȋǽȋʭȄǮ ȁȋǽȄ ǬȄǔȋ͗ǵ, ǻȄ Ȁȁȋǩ Ǥȋǽ ǻȄȓ ǵȄǑ Ǟʨ Ǡȋȓȅ̷ǔ ǗǢɝ ȮǱȅǼ 

ǢȋǼ ȅǢβ ȅǵȋǩ ȅǷǽȄǼ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ ǵȄǑ 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄȋǮǼ ǢȄǩ 

¶ ǗǢɝ ֩ȅ͊ ǢǼȄ 

¶ ȅ͛ȅǱǾȆǽ ǗǢɝ ǸǩȄȓ ǼȄǣȄ 

¶ ǚˌ ǱȄǶǺȄʔȄȓ ǢȄǩ ǢǼȄ 

¶ ȅǵӝǓǱ Ǡȋȓȅ̷ǔ ȅǵȅ́Ǳ ǢǼȄ 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄȋǮǼ ǴǼǵ 

ȀȄǴȄǼǰǱ ȅǸȅǹ̏ ǼǦ ΜȄǼȄ ǬȄǔȋ͗ȋǵǼ ǴǼǵ ȅǧȅͥǱ ǢǼȄ ȁȓǑ ȭǻǺǵ: 

¶ Pure Tungsten ƙ ȀȄǴȄǼǰ ǢȄȋǩǼ ǩϢ 

¶ Thoriated Tungsten ƙ DC welding-Ǟ Ǹϗǽ ϤǸϘǱ 

¶ Ceriated Tungsten ƙ Ȁȁȋǩ ǗǢɝ ςξ ȁȓ 

¶ Lanthanated Tungsten ƙ AC Ǡ DC ǚǹȓ ȭʹȋʔ ǹȄȋǽȄǑ 

ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ǻȄ ȭǳǣȋǱ ȁȋǸ 

¶ ǴȄԅǼ ǴǼǵ 

¶ AC ǵȄ DC ǢȄȋǼ̀ 

¶ ȭ̘ȋǬǼ ԚξΖ 

¶ ʙȋȓȄǩǵȆȓ ǖʅȄȅ̩ȓȄǼǑ 

ȀȄǘǩ ȅǵǸɝȄǧǵ: ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ȅǸȅǹ̏ ϤȄȋȀǼ ȁȓǑ ǶȄǱǽȄ ǴȄԅǼ ǩϢ ȭǨȄǬ ϤȄȀ ǞǸǔ ȭǺȄǬȄ ǴȄԅǼ ǩϢ Ǹȑ ϤȄȀ ȅǵǸɝȄǧǵ 

ǢǼȋǱ ȁȓǑ 

ȀʪǢ ǘȋǽȋʭȄȋǮǼ ͼξΖ 

¶ ǗǢɝ ȅ͛Ǽ ǲȄȋǢ 

¶ Ǡȋȓ̷ ǶȅǼ͈ȄǼ ȁȓ 

¶ ǘȋǽȋʭȄǮ ǵ͊ ǢǺ ȁȓ 

¶ ǢȄȋǩǼ ǤȅǱ ǸȄȋȑ 

 

ț. Cups ƙ ǢȄǶ 

ǢȄǶ: ǢȄǶ ǸȄ ȅȀǼȄȅǺǢ ǵǩǽ ȁȋǽȄ ǬȋǧɝǼ ȀȄǺȋǵǼ ǖǔȋǾ ǽȄǤȄȋǵȄ ǞǢʨ ǚǶȄǳȄǵ, ǻȄǼ ǺȄϡȋǺ ȅǾȅ̷ǔ ϛȄȀ ȅǵȅǳɝ͊ǹȄȋǸ 

Ǡȋȓȅ̷ǔ ȭǩȄȋǵ ʙǸȄȅȁǱ ȁȓǑ 

ǢȄȋǶǼ ǢȄǩ 

¶ ǗǢɝ Ǡ Ǡȋȓȅ̷ǔ ԚǽȋǢ ϛȄȀ ΜȄǼȄ ֧Ǽ́Ȅ ȭǳǠȓȄ 

¶ ϛȄȀ ʙǸȄȁȋǢ ȅǵȓȅ̆Ǳ ǼȄǣȄ 

¶ Ǡȋȓ̷ Ԍǿǰ ǢǺȄȋǵȄ 

¶ ȅ͛ȅǱǾȆǽ ϛȄȀ ǢǹȄȋǼǩ ȅǵȅ́Ǳ ǢǼȄ 
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ǢȄǶ ȅǵǸɝȄǧȋǵǼ ȅǹȅ˭ 

¶ ǩȋȓȋ̀Ǽ ǴǼǵ 

¶ Ǡȋȓȅ̷ǔȋȓǼ ͛Ȅǵ 

¶ ǴȄԅǼ ԚξΖ 

¶ ϛȄȀ ǢǹȄȋǼȋǩǼ ʙȋȓȄǩǵȆȓǱȄ 

ǢȄȋǶǼ ȀȄǘȋǩǼ ʙǹȄǸ 

¶ ȭǨȄǬ ǢȄǶ ȀǔǢȆǰɝ ǩȄȓǤȄȓ ǢȄȋǩǼ ǩϢ ǹȄȋǽȄ 

¶ Ǹȑ ǢȄǶ ȭǸȅǾ ϛȄȀ ǢǹȄȋǼǩ ȭǳȓ 

¶ ֖ǽ ǢȄǶ ϤǸȁȄǼ ǢǼȋǽ ϛȄȀ ֧ǼʹȄ ǢȋǺ ȭǻȋǱ ǶȄȋǼ 

ǹȄȋǽȄ ǢȄȋǶǼ ȮǸȅǾ͊ʅ 

¶ ǱȄǶ ȀȁǵǾȆǽ 

¶ Ȁȁȋǩ ȭǹȋǦ ǵȄ ǻȄǠȓȄ 

¶ Ǭȋǧɝ ǹȄȋǽȄǹȄȋǸ ǸȋȀ 

¶ ϛȄȀ ȀʪǢǹȄȋǸ ʙǸȄȅȁǱ ǢǼȄ 

 

Ȝ. Collets ƙǢȋǽǬ 

ǢȋǽǬ: ǢȋǽǬ ȁȋǽȄ ǞǢʨ ȭǨȄǬ ǴȄǱǸ ǖǔǾ, ǻȄ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮȋǢ ǬȋǧɝǼ ȅǹǱȋǼ ǾɦǹȄȋǸ ǴȋǼ ǼȄȋǣǑ 

ǢȋǽȋǬǼ ǢȄǩ 

¶ ǬȄǔȋ͗ǵȋǢ ȀʪǢǹȄȋǸ ǴȋǼ ǼȄǣȄ 

¶ ǘȋǽȋʭȄǮ ȭǻǵ ǵȋȑ ǵȄ ǻȄȓ ǱȄ ȅǵȅ́Ǳ ǢǼȄ 

¶ ȅǸԋʅִ ʙǸȄȋȁ ȀȁȄȓǱȄ ǢǼȄ 

¶ ǬȋǧɝǼ ȭǹǱȋǼ ȀʪǢ ǖʅȄǽȄǘǵȋǺ̀ ǸǩȄȓ ǼȄǣȄǑ 

ǢȋǽǬ ȅǵǸɝȄǧǵ 

ǢȋǽȋǬǼ ȀȄǘǩ ǖǸϩǘ ǬȄǔȋ͗ȋǵǼ ȀȄǘȋǩǼ ȀȄȋǲ ȅǺǽȋǱ ȁȋǸǑ 

ǻȅǳ ǢȋǽǬ Ǹȑ ǸȄ ȭǨȄǬ ȁȓ, ǱȄȁȋǽ: 

¶ ǘȋǽȋʭȄǮ ʪǢǺȋǱȄ ǸȀȋǸ ǵȄ 

¶ ǗǢɝ ǖȅ͛Ǽ ȁȋǸ 

¶ Ǡȋȓȋ̷Ǽ ǺȄǵ ǣȄǼȄǶ ȁȋǸ 

ȭǢȄȋǽǬ ϤǸȁȄȋǼ ȀǱǢɝǱȄ 

¶ ʹȅǱʈ͚ ǸȄ ȅǯǽȄ ǢȋǽǬ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄ 

¶ ǬȄǔȋ͗ȋǵǼ ȀȄȋǲ ȅǺȅǽȋȓ ȀʪǢ ȀȄǘǩ ȅǵȋǱ ȁȋǸ 

¶ ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ Ǡ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

 

ȝ. Gas Diffusers ƙ ϛȄȀ ȅǮȅǷǚǩȄǼ 

ϛȄȀ ȅǮȅǷǚǩȄǼ: ϛȄȀ ȅǮȅǷǚǩȄǼ ǞǺǵ ǞǢʨ ǖǔǾ, ǻȄ ȅǾȅ̷ǔ ϛȄȀȋǢ ȀǺȄǵǹȄȋǸ Ǩȅȑȋȓ Ǡȋȓȅ̷ǔ ǞǽȄǢȄȓ ǶȄǭȄȓǑ 

ϛȄȀ ȅǮȅǷǚǩȄȋǼǼ ǢȄǩ 

¶ ϛȄȀ ʙǸȄȁ ȀǺȄǵ ǢǼȄ 

¶ ǬȄ֓ɝȋǽ̑ ǢǺȄȋǵȄ 
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¶ ǗǢɝ ǞǸǔ Ǡȋȓȅ̷ǔ ԚǽȋǢ ǹȄȋǽȄǹȄȋǸ ֧Ǽ́Ȅ ȭǳǠȓȄ 

¶ ǶȅǼ͈ȄǼ Ǡȋȓȅ̷ǔ ǶȅǼȋǸǾ ȮǱȅǼ ǢǼȄǑ 

ȭǢǵ ͼξΖԛǰɝ 

ǻȅǳ ϛȄȀ ȀǺȄǵǹȄȋǸ ǵȄ ǨȑȄȓ, ǱȄȁȋǽ ǸȄǱȄȀ ӿȋǢ Ǡȋȓȅ̷ǔ Ԛǽ ԌȅǿǱ ǢǼȋǱ ǶȄȋǼǑ ǞȋǱ: 

¶ ȭǶȄȋǼȄȅȀʨ ȁȋǱ ǶȄȋǼ 

¶ Ǡȋȓ̷ ǢȄǽȋǧ ȁȋǱ ǶȄȋǼ 

¶ ԋǸɝǽ ȭǩȄȑȄ ȮǱȅǼ ȁȋǱ ǶȄȋǼ 

ǹȄȋǽȄ ȅǮȅǷǚǩȄȋǼǼ ȮǸȅǾ͊ʅ 

¶ ϛȄȀ ʙǸȄȁ Ǻ֩ǰ ǼȄǣȄ 

¶ ǬȋǧɝǼ ȀȄȋǲ ʪǢǺȋǱȄ ȅǷǬ ȁǠȓȄ 

¶ ǳȆǥɝȀǺȓ ϤǸȁȄǼȋǻȄϛ 

¶ ǢȄǶ Ǡ ǢȋǽȋǬǼ ȀȄȋǲ ȀȄǺ̇Ϭԛǰɝ ȁǠȓȄ 

 

Ȟ. GTAW Power Suppliers ƙ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ 

ǶȄǠȓȄǼ ȀȄ̘Ȅǘ: GTAW Power Supply ȁȋǽȄ TIG Welding-ǞǼ ֚ǽ ȅǸԋʅִ ǚִȀǑ Ǟʨ Ǭȋǧɝ ʙȋȓȄǩǵȆȓ ǢȄȋǼ̀ 

ȀǼǸǼȄȁ ǢȋǼ ǗǢɝ ֩ȅ͊ ǢȋǼǑ 

ǶȄǠȓȄǼ ȀȄ̘ȄǘȋȓǼ ǢȄǩ 

¶ ȅǵȅǳɝ͊ ǢȄȋǼ̀ ʙǳȄǵ ǢǼȄ 

¶ ǗǢɝ ǧȄ֟ Ǡ ȅ͛ȅǱǾȆǽ ǼȄǣȄ 

¶ AC ǸȄ DC ǗǚǬԚǬ ȭǳǠȓȄ 

¶ ȅǸȅǹ̏ ǴǼȋǰǼ ǴȄԅǼ ǩϢ ǚǶ֜ʱ Ǿȅʱ ȀǼǸǼȄȁ ǢǼȄ 

ǶȄǠȓȄǼ ȀȄ̘ȄǘȋȓǼ ǴǼǵ 

DC Power Supply: ȅ͗ǽ, ȭ͗ǘǵȋǽȀ ȅ͗ǽ, ǢǶȄǼ ǘǱʅȄȅǳȋǱ ȭǸȅǾ ϤǸϘǱ 

AC Power Supply: ǖʅȄ֟ȅǺȅǵȓȄǺ Ǡ ϥȄǤȋǵȅȀȓȄȋǺǼ ǺȋǱȄ ǴȄԅȋǱ ȭǸȅǾ ϤǸϘǱ 

AC/DC Power Supply: Ǹϗ֙ǣȆ ǢȄȋǩǼ ǩϢ ȀǸȋǧȋȓ ǚǶȋǻȄǤȆ 

 

ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ǻȄ ȅǸȋǸǧǵȄ ǢǼȋǱ ȁȋǸ 

¶ ȭǢȄǵ ǴȄԅȋǱ ǢȄǩ ȁȋǸ 

¶ ǴȄԅǼ ԚξΖ ǢǱ 

¶ ǢǱ ǖʅȄȅ̩ȓȄǼ ǳǼǢȄǼ 

¶ ǢȄǩʨ ȁȄǽǢȄ ǵȄ ǹȄǼȆ 

¶ ȭǺȅǾȋǵ HF start, foot pedal control, pulse function ǗȋǨ ȅǢ ǵȄ 

 

ǹȄȋǽȄ ǶȄǠȓȄǼ ȀȄ̘ȄǘȋȓǼ ȮǸȅǾ͊ʅ 

¶ ǗǢɝ Ȁȁȋǩ ςξ ȁȓ 

¶ ǢȄȋǼ̀ ȅ͛ȅǱǾȆǽ ǲȄȋǢ 

¶ ȭȀʨǔȀ ȅǵȓ̆ǰ Ȁȁǩ 

¶ ȅǵǼȄǶǳ ǞǸǔ ȅǵǹɝǼȋǻȄϛ 

¶ ǳȆǥɝȀǺȓ ǢȄǩ ǢǼȋǱ Ȁ́Ǻ 
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(ǥ) ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ, ȅǷǽȄǼ ȭǺǬȄǽ, ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ ǞǸǔ ȅǾȅ̷ǔ ϛȄȀ ȅǵǸɝȄǧǵ 

ʨǤ Ǡȋȓȅ̷ǔ ǞǢʨ ǖǱʅ̇ ͼξΖԛǰɝ Ǡ ǚ̏Ǳ ǺȄȋǵǼ ȭǩȄȑȄ ǽȄǤȄȋǵȄǼ Ƕ˸ȅǱǑ Ǟǘ Ƕ˸ȅǱȋǱ ǶȅǼ͈ȄǼ, Ǻ֩ǰ, ǾȅɦǾȄǽȆ ǞǸǔ 

ȅǵӝǓǱ Ǡȋȓ̷ ǢǼȄ Ȁ̭ǸǑ ʨǤ Ǡȋȓȅ̷ǔȋȓ ǞǢʨ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ϤǸȁȄǼ ǢȋǼ ǗǢɝ ֩ȅ͊ ǢǼȄ ȁȓ ǞǸǔ ȅǾȅ̷ǔ ϛȄȋȀǼ 

ȀȄȁȄȋϦ Ǡȋȓȋ̷Ǽ ͛ȄǵȋǢ ǸȄǱȄȋȀǼ ʹȅǱǢǼ ʙǹȄǸ ȭǲȋǢ ǼʹȄ ǢǼȄ ȁȓǑ ʙȋȓȄǩǵ ȁȋǽ ȅǷǽȄǼ ǴȄԅ ϤǸȁȄǼ ǢȋǼ ȭǩȄȑȄǼ 

ǷсǢȄ ǖǔǾ ԛǼǰ ǢǼȄ ȁȓǑ 

ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓ̷ ǶȄǠȓȄǼ ǩϢ ςԎ ȭǺȅǾǵ ǧȄǽȄȋǵȄ ǩȄǵȋǽǘ ȁȓ ǵȄ, ǸǼǔ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȀʪǢ ǚǶǢǼǰ ȅǵǸɝȄǧǵ 

ǢǼȄǠ ӝǸ ǩξȅǼǑ ֚ǽ ǴȄԅ, ȅǷǽȄǼ ǴȄԅ, ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ǞǸǔ ȅǾȅ̷ǔ ϛȄȀ ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǵȄ ǢǼȋǽ Ǡȋȓ̷ ԋǸɝǽ 

ȁȋǱ ǶȄȋǼ, ǗǢɝ ȅ͛Ǽ ǲȄȋǢ ǵȄ, ȅǨʖ ȮǱȅǼ ȁȋǱ ǶȄȋǼ, ǴȄԅǼ Ǥǽǵ ȀʪǢ ȁȓ ǵȄ ǞǸǔ ȭǩȄȑȄǼ ǺȄǵ ǵ͊ ȁȓǑ ǱȄǘ ǞǢǩǵ 

ʙȅǾ́ǰȄǲͫǼ ǩϢ ǞȀǸ ǚǶǢǼǰ Ȁ̩ ȋǢɝ ǶȅǼ͈ȄǼ ǴȄǼǰȄ ǲȄǢȄ ǖǱʅ̇ ʙȋȓȄǩǵǑ 

 

ȭǸȀ ȭǺǬȄǽ/ȋ̘Ǭ ȅǵǸɝȄǧǵ- 

 

ǺȅǮǚǽ ȝ- ǞǼ ǘǵǷǼȋǺǾǵ ǾȆǬ-ȝ.ș, ȅǸǿȓǸϊ Ǧ ǖԑȀǼǰ ǢξǵǑ 

 

ȅǷǽȄǼ ǴȄԅ ȅǵǸɝȄǧǵ 

Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǻǣǵ ԋǘʨ ǴȄǱǸ ǖǔȋǾǼ ǺȄȋǪ ǷсǢȄ ͛Ȅǵ ԛǼǰ ǢǼȄ, ȭǩȄȑȋǢ ǾȅʱǾȄǽȆ ǢǼȄ ǸȄ ʙȋȓȄǩǵȆȓ ǗӜȅǱǼ 

Ǡȋȓ̷ ȅǸǮ ȮǱȅǼ ǢǼȄ ǳǼǢȄǼ ȁȓ, Ǳǣǵ ȅǷǽȄǼ ȭǺǬȄǽ ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǼǮ ǗǢȄȋǼ ϤǸϘǱ ȁȓ ǞǸǔ ֚ǽ 

ǴȄԅǼ ȀȄȋǲ Ǥȋǽ ǞǢȋʔ Ǿʱ ȭǩȄȑȄ ȮǱȅǼ ǢȋǼǑ 

ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓ̷ ǶȄǠȓȄǼ ǩϢ ςԎ ȭǺȅǾǵ, Ǭǧɝ ǸȄ ϛȄȀ ȀʪǢ ȁȋǽǘ ǻȋǲ͊ ǵȓ; ȅǷǽȄǼ ȭǺǬȄǽǠ ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ 

ǢǼȋǱ ȁȓǑ ǻȅǳ ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȅǷǽȄǼ ȭǺǬȄǽ ȅǵǸɝȄǧǵ ǵȄ ǢǼȄ ȁȓ, ǱȄȁȋǽ ȭǩȄȑȄ ԋǸɝǽ ȁȋǱ ǶȄȋǼ, ǷȄǬǽ ȮǱȅǼ 

ȁȋǱ ǶȄȋǼ, ǺȅǼǧȄ ǴǼȋǱ ǶȄȋǼ, Ǡȋȓȋ̷Ǽ Ǽǔ Ǡ ȅǷȅǵȅǾǔ ǣȄǼȄǶ ȁȋǱ ǶȄȋǼ ǞǸǔ ǢȄȋǩǼ ǺȄǵ ǵ͊ ȁȋǱ ǶȄȋǼǑ  

ȅǷǽȄǼ ȭǺǬȄȋǽǼ ǢȄǩ 

ȅǷǽȄǼ ȭǺǬȄȋǽǼ ʙǴȄǵ ǢȄǩͼȋǽȄ ȁȋǽȄð 

¶ ȭǩȄȋȑǼ ǷсǢȄ ǖǔǾ ԛǼǰ ǢǼȄ 

¶ ȭǩȄȑȋǢ ʙȋȓȄǩǵȆȓ Ǿȅʱ ȭǳǠȓȄ 

¶ Ǡȋȓ̷ ȅǸǮ ȮǱȅǼ ǢǼȄ 

¶ ȭǩȄȋȑǼ ͛ȄȅȓΖ ǸȄȑȄȋǵȄ 

¶ ֚ǽ ǴȄԅǼ ȀȄȋǲ Ǿʱ ȀǔȋǻȄǤ ȮǱȅǼ ǢǼȄ 

¶ ȅǢӫ ȭ́ȋʔ ǺȅǼǧȄ ʙȅǱȋǼȄǴ Ǡ ȭȀȐ̋ǻɝ ǸǩȄȓ ǼȄǣȄ 

 

ȅǷǽȄǼ ǴȄԅ ȅǵǸɝȄǧȋǵǼ ȅǹȅ˭ 

Ǣ) ֚ǽ ǴȄԅǼ ȀȄȋǲ ȀȄǺ˙Ϭ: ȅǷǽȄǼ ǴȄԅ ǖǸϩǘ ֚ǽ ǴȄԅǼ ȀȄȋǲ ȀȄǺ̇Ϭԛǰɝ ȁȋǱ ȁȋǸǑ ȀȄǴȄǼǰǹȄȋǸ ֚ǽ ǴȄԅǼ ʙӜȅǱ 

ǖԑǻȄȓȆ ǞǢǘ ǴǼȋǵǼ ǸȄ ȅǺǽ֜  ɦȅǷǽȄǼ ǴȄԅ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ 

ȭǻǺǵð 

¶ ֛ԋ ǘ͟ȄȋǱǼ ǩϢ ǚǶ֜ʱ ǘ͟ȄǱ ȅǷǽȄǼ 

¶ ȭ͗ǘǵȋǽȀ ȅ͗ȋǽǼ ǩϢ ǚǶ֜ʱ ȭ͗ǘǵȋǽȀ ȅǷǽȄǼ 

¶ ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ ǩϢ ǚǶ֜ʱ ǖʅȄ֟ȅǺȅǵȓȄǺ ȅǷǽȄǼ 
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ǣ) ʙȋȓȄǩǵȆȓ ǾȅʱǼ ȅǹȅ˭ȋǱ: ȭǻǣȄȋǵ ȭǩȄȑȄȓ ȭǸȅǾ Ǿȅʱ ǳǼǢȄǼ, ȭȀǣȄȋǵ ǾȅʱǾȄǽȆ Ǡ ǚǶ֜ʱ ǺȄȋǵǼ ȅǷǽȄǼ ǴȄԅ ϤǸȁȄǼ 

ǢǼȋǱ ȁȋǸǑ 

Ǥ) ǺȅǼǧȄ ʙȅǱȋǼȄȋǴǼ ȅǹȅ˭ȋǱ: ǻȅǳ ǢȄǩ ǞǺǵ ͛Ȅȋǵ ȁȓ ȭǻǣȄȋǵ ǗʖɝǱȄ ǸȄ ǼȄȀȄȓȅǵȋǢǼ ʙǹȄǸ ǲȄȋǢ, ǱȄȁȋǽ ǺȅǼǧȄ 

ʙȅǱȋǼȄǴȆ ȅǷǽȄǼ ǴȄԅ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

ǥ) ǢȄȋǩǼ ȭȀȐ̋ȋǻɝǼ ȅǹȅ˭ȋǱ: ԍϩǺȄǵ ǸȄ ֧̋ Ǽ ȅǷȅǵȅǾǔȋȓǼ ǢȄǩ ȁȋǽ ǞǺǵ ȅǷǽȄǼ ǴȄԅ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸ ǻȄȋǱ Ǡȋȓȋ̷Ǽ 

ȅǸǮ ֧̋Ǽ Ǡ Ǻ֩ǰ ȁȓǑ 

Ǧ) ȭǩȄȑȄǼ ǴǼǵ ǖԑǻȄȓȆ: ȭǩȄȑȄǼ ǗǢȄǼ, ǷсǢ ǞǸǔ ǖǸ͛Ȅǵ ǖԑǻȄȓȆ ȅǷǽȄǼ ǴȄԅǼ ԚξΖ Ǡ ǴǼǵ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓǑ 

 

ǘȋǽȋʭȄǮ ȅǵǸɝȄǧǵ 

ǘȋǽȋʭȄǮ ȁȋǽȄ ǞǺǵ ǞǢʨ ǶȅǼǸȄȁȆ ǚǶȄǳȄǵ, ǻȄǼ ǺȄϡȋǺ ʨǤ Ǡȋȓȅ̷ǔȋȓ ȮǸԋʅȅǱǢ ǗǢɝ ֩ȅ͊ ǢǼȄ ȁȓǑ Ǟʨ ֚ǽǱ ȅǸԋʅִ 

ʙǸȄȁȋǢ ǬȋǧɝǼ ǺȄϡȋǺ ǢȄȋǩǼ ǴȄԅǼ ȅǳȋǢ ȭǶȐǓȋǨ ȭǳȓ ǞǸǔ ǗȋǢɝǼ ȀȄȁȄȋϦ ǱȄǶ ǚִǶ̏ ǢȋǼǑ Ǟǘ ǱȄȋǶǼ ǢȄǼȋǰ ֚ǽ ǴȄԅ 

Ǥȋǽ ǻȄȓ ǞǸǔ ʙȋȓȄǩǵ ȁȋǽ ȅǷǽȄǼ ǴȄԅǼ ȀȄȁȄȋϦ ȭǩȄȑȄ ȮǱȅǼ ȁȓǑ 

ʨǤ Ǡȋȓȅ̷ǔȋȓ ǘȋǽȋʭȄȋǮǼ ǢȄǩ ȁȋǽȄð 

¶ ǗǢɝ ֩ȅ͊ ǢǼȄ 

¶ ǗǢɝ ȅ͛Ǽ ǼȄǣȄ 

¶ ǱȄǶȋǢ ȅǵȅǳɝ͊ ͛Ȅȋǵ ȭǢ̊ Ȇ֗Ǳ ǢǼȄ 

¶ ȅǵȓȅ̆ǱǹȄȋǸ Ǡȋȓȅ̷ǔ ǢǼȋǱ ȀȄȁȄϦ ǢǼȄ 

¶ ǶȅǼ͈ȄǼ Ǡ ǺȄǵȀ̮Ǳ ȭǩȄȑȄ ȅǵȅ́Ǳ ǢǼȋǱ ȀȁȄȓǱȄ ǢǼȄ 

 

ș. ǬȄǔȋ͗ǵ 

ǬȄǔȋ͗ǵ ǢȆ: ǬȄǔȋ͗ǵ ǞǢʨ ȅǸȋǾǿ ǴȄǱǸ ǚǶȄǳȄǵ, ǻȄ ӝǸǘ ǚˌ ǤǽǵȄȋˆǼ ǩϢ ǶȅǼȅǧǱǑ ǞǼ ǤǽǵȄˆ ǞǱ ȭǸȅǾ ȭǻ 

Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǗȋǢɝǼ ǱȄȋǶǠ Ǟʨ Ȁȁȋǩ Ǥȋǽ ǻȄȓ ǵȄǑ Ǟǘ ǢȄǼȋǰ ʨǤ Ǡȋȓȅ̷ǔȋȓ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮȋǢ ǵǵ-ǢǵȅǩǚȋǺǸǽ ǘȋǽȋʭȄǮ ǸǽȄ ȁȓǑ ǖǲɝȄִ Ǟʨ ȀȄǴȄǼǰ Ǡȋȓȅ̷ǔ ǼȋǮǼ ǺȋǱȄ Ǥȋǽ ȅǤȋȓ ȭǩȄȑ ԛǼǰ 

ǢȋǼ ǵȄǑ Ǟʨ ςԎ ǗǢɝ ֩ȅ͊ ǢȋǼ ǞǸǔ ȭȀǘ ǗȋǢɝǼ ǺȄϡȋǺ ǱȄǶ ǚִǶ̏ ǢȋǼǑ 

ǬȄǔȋ͗ȋǵǼ ȮǸȅǾ͊ʅ 

ǬȄǔȋ͗ȋǵǼ ȅǢӫ ͼξΖԛǰɝ ȮǸȅǾ͊ʅ ȁȋǽȄð 

¶ ǖǱʅ̇ ǚˌ ǤǽǵȄˆ 

¶ ǱȄǶ Ȁȁʅ ǢǼȄǼ ʹǺǱȄ ȭǸȅǾ 

¶ ȅǸԋʅִ ǶȅǼǸȄȅȁǱȄ ǹȄȋǽȄ 

¶ ǗǢɝ ֩ȅ͊ ǢǼȋǱ Ȁ́Ǻ 

¶ Ȁȁȋǩ ʹȓʙȄ̔ ȁȓ ǵȄ 

¶ ǚ̩ ǱȄǶǺȄʔȄȋǱǠ ǢȄǻɝ́Ǻ ǲȄȋǢ 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄȋǮǼ ǢȄǩ 

ʨǤ Ǡȋȓȅ̷ǔȋȓ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄȋǮǼ ǢȄǩ ȁȋǽȄð 

¶ ȮǸԋʅȅǱǢ ǗǢɝ ςξ ǢǼȄ 

¶ ǗǢɝȋǢ ȅ͛Ǽ ǼȄǣȄ 

¶ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙȋȓȄǩǵȆȓ ǱȄǶ ȮǱȅǼ ǢǼȄ 

¶ ֚ǽ ǴȄԅǼ Ǥǽǵ ʙȅʆȓȄȋǢ ȅǵȓ̆ǰ ǢǼȄ 
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¶ ֨ʷ Ǡ ǶȅǼ͈ȄǼ Ǡȋȓȅ̷ǔ ǢǼȋǱ ȀȁȄȓǱȄ ǢǼȄ 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ 

ʨǤ Ǡȋȓȅ̷ǔȋȓ ǬȄǔȋ͗ǵ ϤǸȁȄȋǼǼ ʙǴȄǵ ǢȄǼǰ ȁȋǽȄ Ǟʨ Ȁȁȋǩ Ǥȋǽ ǵȄ ǞǸǔ ǗǢɝȋǢ ȅ͛Ǽ ǼȄǣȋǱ ǶȄȋǼǑ ǞǼ Ƿȋǽ 

Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǖǶȄȋǼǬǼ ǹȄȋǽȄ ȅǵȓ̆ǰ ǶȄȓ ǞǸǔ ǶȅǼ͈ȄǼ Ǡ ǚ̏Ǳ ǺȄȋǵǼ ȭǩȄȑȄ ȮǱȅǼ ǢǼȋǱ ǶȄȋǼǑ 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄȋǮǼ ϤǸȁȄǼ ȭʹʔ 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ȀȄǴȄǼǰǱ ϤǸϘǱ ȁȓð 

¶ ʨǤ Ǡȋȓȅ̷ǔȋȓ 

¶ ǶȄǱǽȄ ǴȄԅ Ǡȋȓȅ̷ǔȋȓ 

¶ ȭ͗ǘǵȋǽȀ ȅ͗ǽ Ǡȋȓȅ̷ǔȋȓ 

¶ ǖʅȄ֟ȅǺȅǵȓȄǺ Ǡȋȓȅ̷ǔȋȓ 

¶ ֨ʷ Ǡ ǺȄǵȀ̮Ǳ ȭǩȄȑ ȮǱȅǼǼ ǢȄȋǩ 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ȅǵǸɝȄǧȋǵǼ ȅǸǿȓ 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ȅǸȋǸǧǵȄ ǢǼȄ ȁȓð 

¶ ȭǢȄǵ ǴȄԅ Ǡȋȓ̷ ǢǼȄ ȁȋǸ 

¶ ǢȆ ǴǼȋǵǼ ǢȄȋǼ̀ ϤǸȁȄǼ ȁȋǸ 

¶ ǢǱ ǖʅȄȅ̩ȓȄǼ ʙȋȓȄǩǵ 

¶ ǢȄǩʨ ֨ʷ ǵȄ ǹȄǼȆ 

¶ ǘȋǽȋʭȄȋǮǼ ϤȄȀ ǢǱ ȁȋǸ 

¶ ǘȋǽȋʭȄȋǮǼ ǺȄǲȄǼ ǗӜȅǱ ȭǢǺǵ ȁȋǸ 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄȋǮǼ ֧ȅǸǴȄ 

¶ ǗǢɝ ȅ͛Ǽ ǲȄȋǢ 

¶ ǶȅǼ͈ȄǼ Ǡȋȓ̷ ǶȄǠȓȄ ǻȄȓ 

¶ ǱȄǶ ȅǵȓ̆ǰ Ȁȁǩ ȁȓ 

¶ ǚˌ ǺȄȋǵǼ ȭǩȄȑȄ ȮǱȅǼ ȁȓ 

¶ ֨ʷ ǢȄȋǩ ֧ȅǸǴȄ ȁȓ 

 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ȅǵǸɝȄǧȋǵǼ ȅǹȅ˭ 

Ǣ) ǢȄȋǼȋ̀Ǽ ǴǼǵ ǖԑǻȄȓȆ 

¶ ȀǼȄȀȅǼ ǸȄ AC ǢȄȋǼȋ̀Ǽ ǩϢ ǞǢ ǴǼȋǵǼ ǬȄǔȋ͗ǵ ǚǶȋǻȄǤȆ 

¶ ǶȅǼǸǱͫ ǸȄ DC ǢȄȋǼȋ̀Ǽ ǩϢ ǖϢ ǴǼȋǵǼ ǬȄǔȋ͗ǵ ȭǸȅǾ ǚǶȋǻȄǤȆ 

ǣ) ֚ǽ ǴȄԅǼ ǴǼǵ ǖԑǻȄȓȆ 

¶ ǘ͟ȄǱ Ǡ ȭ͗ǘǵȋǽȀ ȅ͗ȋǽǼ ǩϢ ǚǶ֜ʱ ǬȄǔȋ͗ǵ 

¶ ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ ǩϢ ǚǶ֜ʱ ǬȄǔȋ͗ǵ 

¶ ǢȄȋǩǼ ǴǼǵ ֓ȋǪ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸ 

Ǥ) ǖʅȄȅ̩ȓȄȋǼǼ ȅǹȅ˭ȋǱ 

¶ ǢǺ ǢȄȋǼȋ̀Ǽ ǩϢ ȭǨȄǬ ϤȄȋȀǼ ǘȋǽȋʭȄǮ 

¶ ȭǸȅǾ ǢȄȋǼȋ̀Ǽ ǩϢ Ǹȑ ϤȄȋȀǼ ǘȋǽȋʭȄǮ 
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ǥ) ǢȄȋǩǼ ֨ʷǱȄǼ ȅǹȅ˭ȋǱ 

¶ ֨ʷ ǢȄȋǩǼ ǩϢ ȅǧǢǵ Ǡ ǴȄǼȄȋǽȄ ǺȄǲȄ 

¶ ǹȄǼȆ ǢȄȋǩǼ ǩϢ ԅǽǵȄ֚ǽǢ Ǹȑ ǘȋǽȋʭȄǮ 

Ț. ǬȄǔȋ͗ǵ ǖʅȄǽȓ 

ǬȄǔȋ͗ǵ ǖʅȄǽȓ ǢȆ: ǻǣǵ ȅǸς˸ ǬȄǔȋ͗ȋǵǼ ȀȄȋǲ ǖϢ ȅǢӫ ǚǶȄǳȄǵ ӝǸ ǖ̼ ǶȅǼǺȄȋǰ ȭǺǾȄȋǵȄ ȁȓ, Ǳǣǵ ǱȄȋǢ ǬȄǔȋ͗ǵ 

ǖʅȄǽȓ ǸǽȄ ȁȓǑ Ǟǘ ȅǺʠ ǚǶȄǳȄǵ ȭǻȄǤ ǢǼȄǼ ǚȋ˶ϩ ȁȋǽȄ ǘȋǽȋʭȄȋǮǼ ǢȄǻɝ́ǺǱȄ ǸȄȑȄȋǵȄ, ǗǢɝ ςξ ǢǼȄ Ȁȁǩ ǢǼȄ, 

ǗǢɝȋǢ ǗǼǠ ȅ͛ȅǱǾȆǽ ǢǼȄ ǞǸǔ ǘȋǽȋʭȄȋǮǼ ͛ȄȅȓΖ ֕ȅ˸ ǢǼȄǑ 

ǖǲɝȄִ, ǬȄǔȋ͗ǵ ǖʅȄǽȓ ȁȋǽȄ ǞǺǵ ǞǢ ǴǼȋǵǼ ǚ̏Ǳ ǘȋǽȋʭȄǮ, ǻȄ ȅǸς˸ ǬȄǔȋ͗ȋǵǼ ԅǽǵȄȓ ǖȋǵǢ ȭ́ȋʔ ǹȄȋǽȄ ǢȄǩ ǢȋǼǑ 

ǬȄǔȋ͗ǵ ǖʅȄǽȓ ǘȋǽȋʭȄǮ ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ 

ȅǸς˸ ǬȄǔȋ͗ǵ ȀǸ ǢȄȋǩ ȀǺȄǵǹȄȋǸ ǚǶȋǻȄǤȆ ǵȓǑ ȅǢӫ ǢȄȋǩǼ ȭʹȋʔ ǞǺǵ ǘȋǽȋʭȄǮ ʙȋȓȄǩǵ ȁȓ ǻȄð 

¶ ǗǢɝ ΚǱ ςξ ǢǼȋǱ ǶȄȋǼ 

¶ ǳȆǥɝ ȀǺȓ ǢȄǩ ǢǼȋǱ ǶȄȋǼ 

¶ ȭǸȅǾ ǱȄǶ Ȁȁʅ ǢǼȋǱ ǶȄȋǼ 

¶ ȅǸȅǹ̏ ǴǼȋǵǼ ǢȄȋǼȋ̀ ǹȄȋǽȄ ǢȄǩ ǢȋǼ 

¶ ֨ʷ Ǡ ȅǵȓȅ̆Ǳ Ǡȋȓȅ̷ǔ ȅǵȅ́Ǳ ǢȋǼ 

Ǟǘ ʙȋȓȄǩǵ ԛǼȋǰǼ ǩϢ ǬȄǔȋ͗ǵ ǖʅȄǽȓ ǘȋǽȋʭȄǮ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ǬȄǔȋ͗ǵ ǖʅȄǽȋȓǼ ȀȄǴȄǼǰ ǴǼǵ 

ʙȅǾ́ǰȄǲͫȋǳǼ ȀȄǴȄǼǰǹȄȋǸ ȅǵȋǧǼ ǴǼȋǵǼ ǬȄǔȋ͗ǵ ǖʅȄǽȓ Ȁ̩ ȋǢɝ ǩȄǵȄ ʙȋȓȄǩǵð 

¶ ȭǲȄȅǼȓȄǺ֜ʱ ǬȄǔȋ͗ǵ 

¶ ȭȀȅǼȓȄǺ֜ʱ ǬȄǔȋ͗ǵ 

¶ ϨȄ̈ȄǵȄǺ֜ʱ ǬȄǔȋ͗ǵ 

¶ ȅǩǼȋǢȄȅǵȓȄǺ֜ʱ ǬȄǔȋ͗ǵ 

ǬȄǔȋ͗ǵ ǖʅȄǽȋȓǼ ȮǸȅǾ͊ʅ 

ǬȄǔȋ͗ǵ ǖʅȄǽȓ ǘȋǽȋʭȄȋǮǼ ȮǸȅǾ͊ʅ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǺȋǱȄ ȁȓð 

¶ ǗǢɝ Ȁȁȋǩ ςξ ȁȓ 

¶ ǗǢɝ ȭǸȅǾ ȅ͛ȅǱǾȆǽ ȁȓ 

¶ ǚˌ ǖʅȄȅ̩ȓȄȋǼ ǹȄȋǽȄ ǢȄǩ ǢȋǼ 

¶ ǞǢǘ ǘȋǽȋʭȄȋǮ ǳȆǥɝ ȀǺȓ ǴȋǼ ǢȄǩ ǢǼȄ ǻȄȓ 

¶ ǱȄǶ ȀȁʅʹǺǱȄ ǹȄȋǽȄ ȁȓ 

¶ ȅǵȅǳɝ͊ ǢȄȋǩǼ ǩϢ ǚ̏Ǳ ǢȄǻɝǢȄȅǼǱȄ ȭǳȓ 

ǬȄǔȋ͗ǵ ǖʅȄǽȓ ǘȋǽȋʭȄȋǮǼ ǢȄǩ 

ǬȄǔȋ͗ǵ ǖʅȄǽȓ ǘȋǽȋʭȄȋǮǼ ǢȄǩǠ ֚ǽǱ ǬȄǔȋ͗ȋǵǼ ǺȋǱȄǘ, ǱȋǸ ǞǼ ǢȄǻɝǢȄȅǼǱȄ ȅǢӫ ȭ́ȋʔ ȭǸȅǾ ǚ̏ǱǑ Ǟʨð 

¶ ǗǢɝ ΚǱ ςξ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ 

¶ ǗǢɝȋǢ ǳȆǥɝ ȀǺȓ ȅ͛Ǽ ǼȄȋǣ 

¶ ǚˌǺȄȋǵǼ Ǡȋȓȅ̷ǔ ȅǵȅ́Ǳ ǢȋǼ 

¶ ǘȋǽȋʭȄȋǮǼ ́ȓ ǢǺȄȓ 

¶ ȅǸȋǾǿ ǴȄԅ Ǡȋȓȅ̷ǔȋȓ ǹȄȋǽȄ Ƿǽ ȭǳȓ 
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ǬȄǔȋ͗ǵ ǖʅȄǽȓ ȅǵǸɝȄǧȋǵǼ ȅǹȅ˭ 

ǬȄǔȋ͗ǵ ǖʅȄǽȓ ȅǵǸɝȄǧǵ ǢǼȄǼ ȀǺȓ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ȅǸȋǸǧǵȄ ǢǼȋǱ ȁȓð 

¶ ֚ǽ ǴȄԅǼ ǴǼǵ 

¶ ϤǸȁȄǼӜǱ ǢȄȋǼȋ̀Ǽ ǴǼǵ 

¶ ǢȄȋǩǼ ʙӜȅǱ 

¶ ʙȋȓȄǩǵȆȓ ǖʅȄȅ̩ȓȄǼ 

¶ Ǡȋȓȅ̷ǔȋȓǼ ǺȄǵ 

¶ ǢȄȋǩǼ ȀǺȓǢȄǽ 

¶ ǚִǶȄǳǵ ǸȄ ʙȅǾʹǰ ǢȄǩ ȅǢ ǵȄ 

ǬȄǔȋ͗ǵ ǖʅȄǽȋȓǼ ֧ȅǸǴȄ 

¶ ȅǸς˸ ǬȄǔȋ͗ȋǵǼ ԅǽǵȄȓ ǗǢɝ ǹȄȋǽȄ ȅǵȓ̆ǰ ǢǼȄ ǻȄȓ 

¶ ǘȋǽȋʭȄǮ ǳȆǥɝ͛ȄȓȆ ȁȓ 

¶ ǢȄȋǩǼ ǤȅǱ ǸȄȋȑ 

¶ Ǡȋȓȋ̷Ǽ ǺȄǵ ǚ̏Ǳ ȁȓ 

¶ ȅǢӫ ȅǸȋǾǿ ǴȄԅȋǱ ǹȄȋǽȄ Ƿǽ ǶȄǠȓȄ ǻȄȓ 

¶ ֨ʷ Ǡ ǹȄǼȆ ǚǹȓ ǢȄȋǩǘ ȅǵȅǳɝ͊ ǴǼǵ ǖԑǻȄȓȆ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ 

 

ȅǾȅ̷ǔ ϛȄȀ ȅǵǸɝȄǧǵ 

Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǺȄǵ ǖȋǵǢȄǔȋǾ ȅǵǹɝǼ ǢȋǼ ȀʪǢ ȅǾȅ̷ǔ ϛȄȀ ϤǸȁȄȋǼǼ ǚǶǼǑ ȅǸȋǾǿ ǢȋǼ TIG, MIG ǞǸǔ ǖϢȄϢ 

ϛȄȀ-ȅǾȋ̷Ǯ Ǡȋȓȅ̷ǔ ʙȅʆȓȄȓ ȅǾȅ̷ǔ ϛȄȀ ǖǱʅ̇ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ ǢȋǼǑ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǗȋǢɝǼ ǱȄȋǶ ǴȄԅ 

Ǥȋǽ ǻȄȓ ǞǸǔ ǤȅǽǱ ǴȄԅ ǸȄǱȄȋȀǼ Ȁǔ͟ ȋǾɝ Ǟȋǽ ǖȅ̋ȋǩǵ, ǵȄǘȋʏȄȋǩǵ Ǡ ǩǽȆȓǸȄȋ͏Ǽ ǢȄǼȋǰ ǱȄ ԌȅǿǱ ȁȋǱ ǶȄȋǼǑ ǞǼ 

Ƿȋǽ Ǡȋȓȋ̷ ȅǨʖ, ǖȅ̋ȋǮǾǵ, ԋǸɝǽ ȭǩȄȑȄ, ǣȄǼȄǶ ȅǷȅǵȅǾǔ ǞǸǔ ȅǸȅǹ̏ Δʨ ȭǳǣȄ ȭǳȓǑ 

Ǟǘ ȀǺϬȄ ȭǲȋǢ ǼʹȄ ǢǼȄǼ ǩϢ ȅǾȅ̷ǔ ϛȄȀ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȅǾȅ̷ǔ ϛȄȀ Ǡȋȓȅ̷ǔȋȓǼ ǗǢɝ, ǘȋǽȋʭȄǮ ǞǸǔ ǤȅǽǱ 

Ǡȋȓ̷ ԚǽȋǢ ǸȄǱȄȋȀǼ ʹȅǱǢǼ ʙǹȄǸ ȭǲȋǢ ֧ǼʹȄ ȭǳȓǑ ǢȄȋǩǼ ǴǼǵ, ǴȄԅǼ ʙӜȅǱ ǞǸǔ ʙȋȓȄǩǵȆȓ Ǡȋȓȋ̷Ǽ ǺȄǵ 

ǖԑǻȄȓȆ ȅǸȅǹ̏ ǴǼȋǵǼ ϛȄȀ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȀȄǴȄǼǰǹȄȋǸ ȅǾȅ̷ǔ ϛȄȀȋǢ ȅǱǵ ǹȄȋǤ ǗȋǽȄǧǵȄ ǢǼȄ ǻȄȓð 

¶ ȅǵȅ͇ȓ ϛȄȀ 

¶ Ȁȅʆȓ ϛȄȀ 

¶ ȅǵȅ͇ȓ Ǡ Ȁȅʆȓ ϛȄȋȀǼ ȅǺʠǰ 

ȅǾȅ̷ǔ ϛȄȀ ǢȆ: ȅǾȅ̷ǔ ϛȄȀ ȁȋǽȄ ǞǺǵ ǞǢʨ ϛȄȀ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǗǢɝ ǞǸǔ ǤȅǽǱ ǴȄԅǼ ǧȄǼǶȄȋǾ ǞǢʨ 

֧ǼʹȄ֚ǽǢ ǗǸǼǰ ȮǱȅǼ ǢȋǼǑ Ǟǘ ǗǸǼǰ ǸȄǱȄȋȀǼ ǖȅʺȋǩǵ, ǵȄǘȋʏȄȋǩǵ, ǗʖɝǱȄ Ǡ ǖϢȄϢ ԌȅǿǱ ǚǶȄǳȄǵȋǢ ǤȅǽǱ 

ǴȄԅǼ ǢȄȋǨ ȭǶȐǓǨȄȋǱ ǸȄǴȄ ȭǳȓǑ Ƿȋǽ Ǡȋȓ̷ ǶȅǼ͈ȄǼ, ǾȅʱǾȄǽȆ ǞǸǔ Δʨ֙ ɦȁȓǑ 

ȅǾȅ̷ǔ ϛȄȋȀǼ ʙǴȄǵ ǢȄǩ 

¶ ǗǢɝȋǢ ȅ͛Ǽ ǼȄǣȄ 

¶ ǤȅǽǱ ǴȄԅȋǢ ǸȄǱȄȋȀǼ ʹȅǱǢǼ ʙǹȄǸ ȭǲȋǢ ǼʹȄ ǢǼȄ 

¶ ǖȅʺȋǮǾǵ ǢǺȄȋǵȄ 

¶ Ǡȋȓȋ̷ ȅǨʖ ǸȄ ȭǶȄȋǼȄȅȀʨ ǢǺȄȋǵȄ 

¶ Ǡȋȓȋ̷Ǽ ǺȄǵ Ǡ ȭȀȐ̋ǻɝ ֕ȅ˸ ǢǼȄ 

¶ ǘȋǽȋʭȄǮ ǞǸǔ Ǡȋȓ̷ ԚǽȋǢ ֧ǼʹȄ ȭǳǠȓȄ 
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ș. ȅǵȅ͇ȓ ϛȄȀ ƙ ǗǤɝǵ, ȅȁȅǽȓȄǺ 

ȅǵȅ͇ȓ ϛȄȀ ȁȋǽȄ ǞǺǵ ϛȄȀ, ǻȄ ȀȄǴȄǼǰ ǖǸ͛Ȅȓ ǖϢ ȭǢȄȋǵȄ ǚǶȄǳȄȋǵǼ ȀȄȋǲ Ȁȁȋǩ ǼȄȀȄȓȅǵǢ ȅǸȅʆȓȄ ǢȋǼ ǵȄǑ 

Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ Ǟǘ ϛȄȀ ǤȅǽǱ ǴȄԅȋǢ ֧ǼʹȄ ȭǳȓ, ȅǢβ ȅǵȋǩ ǴȄԅǼ ȀȄȋǲ ȅǸȅʆȓȄȓ ǖǔǾ ȭǵȓ ǵȄǑ ǱȄǘ ǞͼȋǽȄȋǢ 

ȅǵǼȄǶǳ Ǡ ǶȅǼ͈ȄǼ ȅǾȅ̷ǔ ϛȄȀ ȅȁȋȀȋǸ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ǗǤɝǵ: ǗǤɝǵ ǞǢʨ Ǹϗǽ ϤǸϘǱ ȅǵȅ͇ȓ ϛȄȀǑ TIG Ǡȋȓȅ̷ǔȋȓ ȀǸȋǧȋȓ ȭǸȅǾ ϤǸϘǱ ȅǾȅ̷ǔ ϛȄȀ ȁȋǽȄ ǗǤɝǵǑ 

ǗǤɝȋǵǼ ȮǸȅǾ͊ʅ 

¶ Ȁȁȋǩ ǗǢɝ ςξ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ 

¶ ǗǢɝ ȅ͛Ǽ ǼȄȋǣ 

¶ ǹȄȋǽȄ ֧ǼʹȄ ȭǳȓ 

¶ ǢǺ ʙǸȄȋȁǠ ǢȄǻɝǢǼ 

¶ ǖȅǴǢȄǔǾ ǴȄԅǼ ǩϢ ǚǶȋǻȄǤȆ 

ǗǤɝǵ ϤǸȁȄȋǼǼ ֧ȅǸǴȄ 

¶ ǶȅǼ͈ȄǼ Ǡȋȓ̷ ǶȄǠȓȄ ǻȄȓ 

¶ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ǹȄȋǽȄǹȄȋǸ ֧ǼȅʹǱ ǲȄȋǢ 

¶ ǶȄǱǽȄ ǴȄԅ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǚǶȋǻȄǤȆ 

¶ ȭ͗ǘǵȋǽȀ ȅ͗ǽ, ǺȄǘ̷ ȅ͗ǽ, ǖʅȄ֟ȅǺȅǵȓȄǺ ǘǱʅȄȅǳȋǱ ǹȄȋǽȄ ǢȄǩ ǢȋǼ 

ǗǤɝȋǵǼ ϤǸȁȄǼ 

¶ TIG Ǡȋȓȅ̷ǔ 

¶ MIG Ǡȋȓȅ̷ǔȋȓǼ ȅǢӫ ǢȄǩ 

¶ ȭ͗ǘǵȋǽȀ ȅ͗ǽ Ǡ ǖʅȄ֟ȅǺȅǵȓȄǺ Ǡȋȓȅ̷ǔ 

¶ ֨ʷ Ǡ ǚˌǺȄȋǵǼ Ǡȋȓȅ̷ǔ ǢȄǩ 

ȅȁȅǽȓȄǺ: ȅȁȅǽȓȄǺǠ ǞǢʨ ȅǵȅ͇ȓ ϛȄȀ, ǱȋǸ ǞǼ ȮǸȅǾ͊ʅ ǗǤɝȋǵǼ ȭǲȋǢ ȅǢӫǬȄ ȅǹǑ̏ 

ȅȁȅǽȓȄȋǺǼ ȮǸȅǾ͊ʅ 

¶ ȭǸȅǾ ǱȄǶ ǚִǶ̏ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ 

¶ ǤǹȆǼ Ǥǽǵ ǸȄ penetration ȭǳȓ 

¶ ȭǺȄǬȄ ǴȄԅ Ǡȋȓȅ̷ǔȋȓ ǢȄǻɝǢǼ 

¶ ǗǢɝ ԅǽǵȄ֚ǽǢ ȭǸȅǾ ǾȅɦǾȄǽȆ ȁȓ 

ȅȁȅǽȓȄǺ ϤǸȁȄȋǼǼ ֧ȅǸǴȄ 

¶ ȭǺȄǬȄ ȭ̘Ǭ Ǡȋȓȅ̷ǔȋȓ ǹȄȋǽȄ Ƿǽ ȭǳȓ 

¶ ΚǱ Ǡȋȓȅ̷ǔ ǢǼȄ ǻȄȓ 

¶ ȭǸȅǾ ǱȄǶ ʙȋȓȄǩǵ ȁȓ ǞǺǵ ǢȄȋǩ ǚǶȋǻȄǤȆǑ 

ȅȁȅǽȓȄȋǺǼ ȀȆǺȄǸ˸ǱȄ 

¶ ǗǢɝ ςξ ǢǼȄ ǗǤɝȋǵǼ ԅǽǵȄȓ Ǣʪǵ ȁȋǱ ǶȄȋǼ 

¶ ϛȄȋȀǼ ǣǼǧ ȭǸȅǾ ȁȋǱ ǶȄȋǼ 

¶ ȀʪǢ ȅǵȓ̆ǰ ǵȄ ǲȄǢȋǽ ǢȄǩ Ǣʪǵ ȁȋǱ ǶȄȋǼ 
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ȅȁȅǽȓȄȋǺǼ ϤǸȁȄǼ 

¶ ȭǺȄǬȄ ǖʅȄ֟ȅǺȅǵȓȄǺ 

¶ ǱȄǺȄ Ǡ ǚˌ ǱȄǶ ǶȅǼǸȄȁȆ ǴȄԅ 

¶ ȭǸȅǾ penetration ʙȋȓȄǩǵ ȁȓ ǞǺǵ ǢȄǩ 

 

Ț. Ȁȅʆȓ ϛȄȀ ƙ ǵȄǘȋʏȄȋǩǵ, ǖȅʺȋǩǵ ǸȄ ǢȄǸɝǵ ǮȄǘ-ǖʺȄǘǮ 

Ȁȅʆȓ ϛȄȀ ǢȆ: Ȁȅʆȓ ϛȄȀ ȁȋǽȄ ǞǺǵ ϛȄȀ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ǴȄԅ ǸȄ ǗȋǢɝǼ ȀȄȋǲ ȅǢӫǬȄ ǼȄȀȄȓȅǵǢ ȅǸȅʆȓȄȓ ǖǔǾ 

ȅǵȋǱ ǶȄȋǼǑ Ǟǘ ǢȄǼȋǰ ǞͼȋǽȄȋǢ reactive gas ǸǽȄ ȁȓǑ ǞȀǸ ϛȄȀ ȅǢӫ ȭʹȋʔ Ǡȋȓȅ̷ǔȋȓǼ ͼǰǤǱ ǺȄǵ, ǗȋǢɝǼ 

ǗǧǼǰ ǸȄ penetration ǚ̏Ǳ ǢǼȋǱ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǱȋǸ ǞͼȋǽȄ ȀǸ ǢȄȋǩǼ ǩϢ ǚǶȋǻȄǤȆ ǵȓǑ 

ǵȄǘȋʏȄȋǩǵ: ǵȄǘȋʏȄȋǩǵ ǞǢʨ Ȁȅʆȓ ϛȄȀ, ǻȄ ȅǸȋǾǿ ȅǢӫ Ǡȋȓȅ̷ǔ ǢȄȋǩ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ǵȄǘȋʏȄȋǩȋǵǼ ȮǸȅǾ͊ʅ 

¶ ȅǢӫ ǴȄԅǼ ȭʹȋʔ ȅǸȋǾǿ ǚǶǢȄǼ ȭǳȓ 

¶ ȅǵȅǳɝ͊ ǶȅǼȅ͛ȅǱȋǱ weld metal -ǞǼ ȮǸȅǾ͊ʅ ǚ̏Ǳ ǢǼȋǱ ǶȄȋǼ 

¶ ȀǸ ǴȄԅǼ ǩϢ ǚǶȋǻȄǤȆ ǵȓ 

ǵȄǘȋʏȄȋǩǵ ϤǸȁȄȋǼǼ ȭʹʔ 

¶ ȅǢӫ ȅǸȋǾǿ ȭ͗ǘǵȋǽȀ ȅ͗ǽ Ǡȋȓȅ̷ǔȋȓ 

¶ ȅǵȅǳɝ͊ alloy metal-ǞǼ ǢȄȋǩ 

¶ ȅǸȋǾǿ ϛȄȀ ȅǺʠȋǰ 

ȀǱǢɝǱȄ: ǵȄǘȋʏȄȋǩǵ ֖ǽǹȄȋǸ ϤǸȁȄǼ ǢǼȋǽ Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǢȋǺ ȭǻȋǱ ǶȄȋǼ ǞǸǔ ǴȄԅ ǹїǼ ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ ǱȄǘ Ǟʨ 

ȀȄǴȄǼǰ ǢȄȋǩ ϤǸȁȄǼ ǵȄ ǢȋǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ϤǸȁȄǼ ǢǼȋǱ ȁȓǑ 

 

ǖȅʺȋǩǵ: ǖȅʺȋǩǵ ǞǢʨ Ȁȅʆȓ ϛȄȀ ǞǸǔ ǖ ̼ǶȅǼǺȄȋǰ ǖϢ ϛȄȋȀǼ ȀȄȋǲ ȅǺȅǾȋȓ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ǖȅʺȋǩȋǵǼ ȮǸȅǾ͊ʅ 

¶ ǗǢɝȋǢ ȅ͛Ǽ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ 

¶ Ǡȋȓ̷ ԚȋǽǼ ʙǸȄȁ ǚ̏Ǳ ǢǼȋǱ ǶȄȋǼ 

¶ ȅǢӫ ȭʹȋʔ Ǡȋȓȋ̷Ǽ ȅǷȅǵȅǾǔ ǚ̏Ǳ ǢȋǼ 

ǖȅʺȋǩǵ ϤǸȁȄȋǼǼ ֧ȅǸǴȄ 

¶ ǗǢɝ ȅ͛Ǽ ǲȄȋǢ 

¶ Ǡȋȓ̷ ȅǸǮ Ǻ֩ǰ ȁȋǱ ǶȄȋǼ 

¶ ǚִǶȄǳǵǾȆǽǱȄ ǸȄȑȋǱ ǶȄȋǼ 

ȀȆǺȄǸ˸ǱȄ: ǖȅʺȋǩǵ ȭǸȅǾ ǶȅǼǺȄȋǰ ϤǸȁȄǼ ǢǼȋǽ ǖȅʺȋǮǾǵ ǸȄȋȑ, Ƿȋǽ ǴȄԅǼ ͼǰǺȄǵ ́ȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ ǱȄǘ ȀȄǴȄǼǰǱ 

ӝǸ ǖ ̼ǶȅǼǺȄȋǰ ȅǺʠ ϛȄȀ ȅȁȋȀȋǸ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

ǢȄǸɝǵ ǮȄǘ-ǖʺȄǘǮ: ǢȄǸɝǵ ǮȄǘ-ǖʺȄǘǮ ǞǢʨ Ȁȅʆȓ ϛȄȀ, ǻȄ ȅǸȋǾǿǱ MIG/MAG Ǡȋȓȅ̷ǔȋȓ Ǹϗǽ ϤǸϘǱ ȁȓǑ 

ǢȄǸɝǵ ǮȄǘ-ǖʺȄǘȋǮǼ ȮǸȅǾ͊ʅ 

¶ ǣǼǧ ԅǽǵȄ֚ǽǢ ǢǺ 

¶ ǤǹȆǼ penetration ȅǳȋǱ ȀȄȁȄϦ ǢȋǼ 

¶ ǚִǶȄǳǵ ǢȄȋǩ ȭǸȅǾ ϤǸϘǱ ȁȓ 
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ǢȄǸɝǵ ǮȄǘ-ǖʺȄǘǮ ϤǸȁȄȋǼǼ ֧ȅǸǴȄ 

¶ ǖǲɝȌǵȅǱǢ 

¶ ȭǺȄǬȄ ǴȄԅǼ ǩϢ ǹȄȋǽȄ 

¶ ΚǱ ǢȄȋǩǼ ǩϢ ǚǶȋǻȄǤȆ 

ȀȆǺȄǸ˸ǱȄ 

¶ ͟ʅȄǬȄǼ ȭǸȅǾ ȁȋǱ ǶȄȋǼ 

¶ Ǡȋȓ̷ ȅǷȅǵȅǾǔ ǗǤɝȋǵǼ ǺȋǱȄ ֧̋Ǽ ǵȄǠ ȁȋǱ ǶȄȋǼ 

¶ ȅǢӫ ֨ʷ ǢȄȋǩ ǢǺ ǚǶȋǻȄǤȆ 

ϤǸȁȄǼ ȭʹʔ 

¶ ǢȄǸɝǵ ȅ͗ǽ Ǡȋȓȅ̷ǔ 

¶ ǚִǶȄǳǵ֙ǣȆ ǢȄǩ 

¶ MIG/MAG Ǡȋȓȅ̷ǔ 

 

ț. ȅǵȅ͇ȓ Ǡ Ȁȅʆȓ ϛȄȋȀǼ ȅǺʠǰ 

ȅǺʠ ϛȄȀ ǢȆ: ǻǣǵ ǞǢʨ ȅǵȅ͇ȓ ϛȄȋȀǼ ȀȄȋǲ ǞǢʨ ǸȄ ǞǢȄȅǴǢ Ȁȅʆȓ ϛȄȀ ȅǵȅǳɝ͊ ǖԑǶȄȋǱ ȭǺǾȄȋǵȄ ȁȓ, Ǳǣǵ ǱȄȋǢ 

ȅǺʠ ȅǾȅ̷ǔ ϛȄȀ ǸǽȄ ȁȓǑ Ǟǘ ȅǺʠǰ ϤǸȁȄǼ ǢǼȄ ȁȓ ǻȄȋǱ ԋǘ ǴǼȋǵǼ ϛȄȋȀǼ ֧ȅǸǴȄ ǞǢȀȄȋǲ ǶȄǠȓȄ ǻȄȓǑ 

ȅǺʠ ϛȄȀ ϤǸȁȄȋǼǼ ǚȋ˶ϩ 

¶ ǗȋǢɝǼ ȅ͛ǼǱȄ ǸȄȑȄȋǵȄ 

¶ penetration  ǚ̏Ǳ ǢǼȄ 

¶ Ǡȋȓ̷ ȅǸȋǮǼ ǗӜȅǱ ǹȄȋǽȄ ǢǼȄ 

¶ ͟ʅȄǬȄǼ ǢǺȄȋǵȄ 

¶ ǚִǶȄǳǵǾȆǽǱȄ ֕ȅ˸ ǢǼȄ 

¶ ϛȄȀ ǣǼǧ Ǡ ǢȄȋǩǼ ǺȄȋǵǼ Ǻȋϡ ǹȄǼȀȄϥ ǼȄǣȄ 
 

ȀȄǴȄǼǰ ȅǺʠ ϛȄȋȀǼ ǚǳȄȁǼǰ 

ǗǤɝǵ + ǖȅʺȋǩǵ 

¶ ǗǢɝ ȅ͛Ǽ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ 

¶ Ǡȋȓ̷ ȅǸǮ Ǻ֩ǰ ȁȓ 

¶ ȅǢӫ ȅ͗ǽ Ǡȋȓȅ̷ǔȋȓ ϤǸϘǱ ȁȓ 

ǗǤɝǵ + ǢȄǸɝǵ ǮȄǘ-ǖʺȄǘǮ 

¶ MIG/MAG Ǡȋȓȅ̷ǔȋȓ Ǹϗǽ ϤǸϘǱ 

¶ Penetration  ǹȄȋǽȄ ȁȓ 

¶ ͟ʅȄǬȄǼ ȅǵȓ̆ȋǰ ȀȄȁȄϦ ǢȋǼ 

¶ ǚִǶȄǳǵ ǢȄȋǩ ǚǶȋǻȄǤȆ 

ǗǤɝǵ + ȅȁȅǽȓȄǺ 

¶ ȭǸȅǾ ǱȄǶ Ǡ ǹȄȋǽȄ ϛȄȀ ֧ǼʹȄ ǞǢȀȄȋǲ ǶȄǠȓȄ ǻȄȓ 

¶ ǖʅȄ֟ȅǺȅǵȓȄǺ Ǡ ȭǺȄǬȄ ǴȄԅǼ ǢȄȋǩ ϤǸϘǱ ȁȓ 

ǗǤɝǵ + ǵȄǘȋʏȄȋǩǵ 

¶ ȅǢӫ ȅǸȋǾǿ ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǢȄȋǩ ϤǸϘǱ ȁȓ 



315 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

¶ ȅǸȋǾǿ ʙȋȓȄǩȋǵ ϤǸȁȄǼ ǢǼȄ ȁȓ 

ȅǺʠ ϛȄȀ ϤǸȁȄȋǼǼ ֧ȅǸǴȄ 

¶ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ϛȄȋȀǼ ȮǸȅǾ͊ʅ ȀǺεȓ ǢǼȄ ǻȄȓ 

¶ ǗȋǢɝǼ ȅǵȓ̆ǰ ǚ̏Ǳ ȁȓ 

¶ Ǡȋȓȋ̷Ǽ ǺȄǵ ǹȄȋǽȄ ȁȓ 

¶ ǚִǶȄǳǵǾȆǽǱȄ ǸȄȋȑ 

¶ ȅǵȅǳɝ͊ ǴȄԅǼ ǩϢ ǹȄȋǽȄ Ƿǽ ǶȄǠȓȄ ǻȄȓ 

ȅǺʠ ϛȄȀ ϤǸȁȄȋǼ ȀǱǢɝǱȄ 

¶ ȀǸ ǴȄԅǼ ǩϢ ȀǸ ȅǺʠǰ ǚǶȋǻȄǤȆ ǵȓ 

¶ ֖ǽ ǖԑǶȄȋǱ ϛȄȀ ȅǺʠǰ ϤǸȁȄǼ ǢǼȋǽ Ǡȋȓ̷ Δʨ ȁȋǱ ǶȄȋǼ 

¶ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȀʪǢ ȅǺʠǰ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸ 

¶ ȭǺȅǾǵ ȭȀʨǔȀ Ǡ ϛȄȀ ʙǸȄȁ ȀʪǢ ǼȄǣȋǱ ȁȋǸ 

 

ȅǾȅ̷ǔ ϛȄȀ ȅǵǸɝȄǧȋǵǼ ȅǹȅ˭ 

Ǣ) ȀȄǴȄǼǰ ǢȄȋǩǼ ǩϢ: ȀȄǴȄǼǰ ʨǤ Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ǗǤɝǵ ȀǸȋǧȋȓ ȭǸȅǾ ϤǸϘǱ ȁȓǑ ǢȄǼǰð 

¶ ǗǢɝ Ȁȁȋǩ ςξ ȁȓ 

¶ ǗǢɝ ȅ͛Ǽ ǲȄȋǢ 

¶ ȭǸȅǾǼǹȄǤ ǴȄԅǼ ǩϢ ǚǶȋǻȄǤȆ 

¶ ϛȄȀ ֧ǼʹȄ ǹȄȋǽȄ ȭǳȓǑ 

ǣ) ȭǸȅǾ ǱȄȋǶǼ ʙȋȓȄǩǵ ȁȋǽ: ȅǢӫ ǹȄǼȆ ǢȄǩ ǸȄ ȭǸȅǾ ǱȄȋǶǼ ǳǼǢȄǼ ȁȋǽ ȅȁȅǽȓȄǺ ǸȄ ȅǺʠ ϛȄȀ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

Ǥ) ֚ǽ ǴȄԅǼ ǴǼǵ ǖԑǻȄȓȆ 

¶ ȀȄǴȄǼǰ ǘ͟ȄǱ, ȭ͗ǘǵȋǽȀ ȅ͗ǽ Ǡ ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ ǩϢ ǗǤɝǵ ȭǸǾ ǚǶȋǻȄǤȆ 

¶ ȅǸȋǾǿ ȭʹȋʔ ȅǺʠ ϛȄȀ ʙȋȓȄǩǵ ȁȋǱ ǶȄȋǼ 

ǥ) ǢȄȋǩǼ ǶȅǼȋǸǾ ǖԑǻȄȓȆ: ǻȅǳ ǸȄǱȄȀ ǧǽȄǧǽ ȭǸȅǾ ǲȄȋǢ, ǱȄȁȋǽ ϛȄȀ ֧ǼʹȄ ϤȄȁǱ ȁȋǱ ǶȄȋǼǑ ǱȄǘ ϛȄȀ ʙǸȄȁ ʪǢ 

ǼȄǣȋǱ ȁȋǸǑ 

 

(Ǧ) ȭǸȀ ȭǺǬȄǽ ǞǸǔ GTAW Ǡȋȓ̷ ǞǽȄǢȄ ʙϊǱ 

ϛȄȀ ǬȄǔȋ͗ǵ ǗǢɝ Ǡȋȓȅ̷ǔ (GTAW) ǸȄ TIG Welding ʙȅʆȓȄȓ ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓ̷ ǶȄǠȓȄǼ ǩϢ ςԎ ȀʪǢ ȭǺȅǾǵ 

ǸȄ ǘȋǽȋʭȄǮ ȅǵǸɝȄǧǵ ǢǼȋǽǘ ȁȓ ǵȄ, ǸǼǔ ȭǸǩ ȭǺǬȄǽ (Base Metal) ǞǸǔ Ǡȋȓȅ̷ǔ ǞȅǼȓȄ ȀʪǢǹȄȋǸ ʙϊǱ ǢǼȄ ǖǱʅ̇ 

ͼξΖԛǰɝǑ ǻȅǳ ǴȄԅǼ Ԝȋ͌ ǺȅǼǧȄ, ȭǱǽ, ȅʈǩ, ԎǽȄ, ǖ̋ȄǘǮ ͚Ǽ, ǗʖɝǱȄ ǸȄ ǖϢ ȭǢȄȋǵȄ Ԍǿǰ ǲȄȋǢ, ǱȄȁȋǽ Ǡȋȓȋ̷ 

ȭǶȄȋǼȄȅȀʨ, ʆʅȄǢ, ǘǵэǾǵ, ԋǸɝǽ ǩȋȓ̀, ǖȀҪǰɝ ȅǷǚǾǵ ǘǱʅȄȅǳ Δʨ ȭǳǣȄ ȅǳȋǱ ǶȄȋǼǑ 

֧ǱǼȄǔ, GTAW ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ǴȄԅǼ ǴǼǵ, ȭǸǴ, ǩȋȓȋ̀Ǽ ǴǼǵ, ʙȄȋ̇Ǽ ǖǸ͛Ȅ, ǶȅǼ͈ȄǼ-ǶȅǼˏ̏ǱȄ, ȅǷǬ-ǗǶ ǞǸǔ 

ǢȄȋǩǼ ͛Ȅǵ ȅǵǼȄǶǳ Ǡ ǚǶȋǻȄǤȆ ȅǢ ǵȄ ǞȀǸ ȅǸǿȓ ǹȄȋǽȄǹȄȋǸ ǻȄǧȄǘ Ǡ ʙϊǱ ǢǼȋǱ ȁȓǑ Ǟǘ ʙϊȅǱ ȀʪǢ ȁȋǽ ǗǢɝ 

ȅ͛ȅǱǾȆǽ ǲȄȋǢ, Ǡȋȓ̷ ȅǸǮ ֧̋Ǽ ȁȓ, ȅǷǚǾǵ ǹȄȋǽȄ ȁȓ ǞǸǔ өȑȄ̇ ȭǩȄȑ ǾȅʱǾȄǽȆ Ǡ ʈȁǰȋǻȄϛ ǺȄȋǵǼ ȁȓǑ 

 

ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȭǸǩ ȭǺǬȄǽ ȅǵǸɝȄǧǵ Ǡ ǻȄǧȄǘ 

Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ ʙǲȋǺ ȅǵȅ́Ǳ ȁȋǱ ȁȋǸ ȭǻ ϤǸϘǱ ȭǸǩ ȭǺǬȄǽʨ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȀʪǢ ȅǢ ǵȄǑ ǞǩϢ ȅǵȋǧǼ 

ȅǸǿȓͼȋǽȄ ǶǼȆʹȄ ǢǼȋǱ ȁȓ- 
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ș. ǴȄԅǼ ǴǼǵ ǾǵȄʱǢǼǰ: ǴȄԅʨ ǢȄǸɝǵ ȅ͗ǽ, ȭ͗ǘǵȋǽȀ ȅ͗ǽ, ǖʅȄ֟ȅǺȅǵȓȄǺ, ǢǶȄǼ ǸȄ ǖϢ ȭǢȄȋǵȄ ǖʅȄǽȓ ȅǢ ǵȄ ǱȄ 

ǾǵȄʱ ǢǼȋǱ ȁȋǸǑ ǢȄǼǰ ǴȄԅǼ ǴǼǵ ǖԑǻȄȓȆ ǶȅǼ͈ȄǼ ǢǼȄǼ Ƕ˸ȅǱ, ȅǷǽȄǼ ȭǺǬȄǽ, ǢȄȋǼ̀ ǬȄǘǶ, ϛȄȀ, ǞǸǔ ȅʙ-ȅȁȋǬǼ 

ʙȋȓȄǩǵ ȅǹ̏ ȁȋǱ ǶȄȋǼǑ 

 

Ț. ȭǸǴ (Thickness) ǻȄǧȄǘ: ȭǸǩ ȭǺǬȄȋǽǼ ԚξΖ ǖԑǻȄȓȆ Ǟǩ ȅʙǶȄȋǼǾǵ, ξǬ ϛȄǶ, Ǡȋȓȅ̷ǔ ϣȄǼȄȅǺǬȄǼ ǞǸǔ ȅǷǽȄǼ 

ϤǸȁȄȋǼǼ ʙȋȓȄǩǵ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ ǶȄǱǽȄ ȭ̘ȋǬ ǖȅǱȅǼɦ ǱȄǶ ȅǳȋǽ ǸȄǵɝ-ȋΘȄ ȁȋǱ ǶȄȋǼ, ǗǸȄǼ ȭǺȄǬȄ ȭ̘ȋǬ ǶǻɝȄ̔ ȅǷǚǾǵ 

ǵȄ-Ǡ ȁȋǱ ǶȄȋǼǑ 

 

ț. ȀȄǘǩ Ǡ ǮȄǘȋǺǵǾǵ ǶǼȆʹȄ: ʑȅȓǔ ǸȄ ǢȄȋǩǼ ȅǵȋǳɝǾǵȄ ǖԑǻȄȓȆ ȭ̘Ǭ, ǶȄǘǶ ǸȄ ȭȀǢǾȋǵǼ ǺȄǶ ȀʪǢ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ 

ǢǼȋǱ ȁȋǸǑ ֖ǽ ǺȄȋǶǼ ǴȄԅ ϤǸȁȄǼ ǢǼȋǽ ǖʅȄȋȀνȅǽ ʪǢ ȁȋǸ ǵȄ ǞǸǔ Ǡȋȓ̷ ȭǩȄȑǠ Δʨ֜ʱ ȁȋǱ ǶȄȋǼǑ 

 

Ȝ. Ԝȋ͌Ǽ ǖǸ͛Ȅ ǶǻɝȋǸ́ǰ: ȭǸǩ ȭǺǬȄȋǽ ǺȅǼǧȄ, Ǽǔ, ȭǱǽ, ȅʈǩ, ǢȄǳȄ, ǗʖɝǱȄ ǸȄ ǖ̋ȄǘǮ ͚Ǽ ǗȋǨ ȅǢ ǵȄ ǱȄ ǹȄȋǽȄǹȄȋǸ 

ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ ȅǸȋǾǿ ǢȋǼ ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ Ԝȋ͌ Ǿʱ ǖʺȄǘǮ ͚Ǽ ǲȄȋǢ, ǻȄ Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ ǖǶȀȄǼǰ ǢǼȄ ǩξȅǼǑ 
 

ȭǸǩ ȭǺǬȄǽ ǢȄʨǔ Ǡ Ǟǩ ʙϊȅǱ: Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ǴǼǵ ǖԑǻȄȓȆ ȭǸǩ ȭǺǬȄȋǽǼ ʙȄ̇ ǸȄ Ǟǩ ʙϊǱ ǢǼȋǱ ȁȓǑ Ǟǘ ǴȄǶȋǢ 

Ǟǩ ȅʙǶȄȋǼǾǵ ǸǽȄ ȁȓǑ 

ș. Ǟǩ ȅʙǶȄȋǼǾȋǵǼ ǚȋ˶ϩ 

¶ ǹȄȋǽȄ ȭǶȅǵȋʏǾǵ ȅǵȅ́Ǳ ǢǼȄ 

¶ ȀʪǢ ξǬ ǠȋǶȅǵǔ ǼȄǣȄ 

¶ ȅǷǽȄǼ ʙǸȄȁ Ȁȁǩ ǢǼȄ 

¶ ȀҪǰɝ ȅǷǚǾǵ ǖǩɝǵ ǢǼȄ 

¶ ǾȅʱǾȄǽȆ Ǡ ֧ǿǺ Ǡȋȓ̷ ȭǩȄȑ ȮǱȅǼ ǢǼȄ 

Ț. ȀȄǴȄǼǰ Ǟǩ ȅʙǶȄȋǼǾȋǵǼ ǴǼǵ 

¶ ͔ȓȄǼ Ǟǩ 

¶ ȅǹ-;ǹ 

¶ ȭǸȋǹǽ Ǟǩ 

¶ ǘǚ-;ǹ 

¶ ȭǩ-;ǹ 

ǶȄǱǽȄ ǴȄԅǼ ȭ́ȋʔ ǖȋǵǢ ȀǺȓ ͔ȓȄǼ Ǟǩǘ ǻȋǲ͊ ȁȓǑ ȭǺȄǬȄ ǴȄԅǼ ȭ́ȋʔ ;ǹ ȮǱȅǼ ǢȋǼ Ǡȋȓȅ̷ǔ ǢǼȄ ȁȓ ǻȄȋǱ ξǬ Ƕǻɝ̇ 

ȅǷǚǾǵ ȅǵȅ́Ǳ ȁȓǑ 

ȭǸǩ ȭǺǬȄǽ ǶȅǼ͈ȄǼǢǼǰ: GTAW ǞǢʨ ǶȅǼ͈ȄǼ Ǡȋȓȅ̷ǔ ʙȅʆȓȄǑ ǱȄǘ ȭǸǩ ȭǺǬȄȋǽǼ Ԝ͌ ǻǱ ȭǸȅǾ ǶȅǼ͈ȄǼ ȁȋǸ, 

Ǡȋȓȋ̷Ǽ ͼǰǺȄǵ ǱǱ ǹȄȋǽȄ ȁȋǸǑ 

ș. ǢȆ ǢȆ ǖǶȀȄǼǰ ǢǼȋǱ ȁȋǸ 

¶ ԎǽȄǸȄȅǽ 

¶ ǺȅǼǧȄ 

¶ ǖʺȄǘǮ ͚Ǽ 

¶ ȭǱǽ Ǡ ȅʈǩ 

¶ ȭǶǘ̀ ǸȄ Ǽǔ 

¶ ǗʖɝǱȄ 

¶ ԚǼȋǵȄ Ǡȋȓ̷ ͣʅȄǤ ǸȄ ǺȓǽȄ 
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Ț. ǶȅǼ͈ȄǼ ǢǼȄǼ Ƕ˸ȅǱ 

Ǣ) ȭǺǢȄȅǵǢʅȄǽ ȅʴȅǵǔ 

¶ ǠȓʅȄǼ ʛȄǾ 

¶ ǷȄǘǽ 

¶ ǞǺȄȅǼ ȭǶǶȄǼ 

¶ ʈȄǘ̃ȄǼ 

¶ ͓ʅȄǶȄǼ 

ǣ) ȭǢȅǺǢʅȄǽ ȅʴȅǵǔ 

¶ ǚǶ֜ʱ Ȁǽȋǹ̀ ȅǳȋȓ ȭǱǽ-ȅʈǩ ǶȅǼ͈ȄǼ 

¶ ȅǸȋǾǿ ǼȄȀȄȓȅǵǢ ȅʴǵȄǼ 

¶ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȅǮȅʈȅǩǔ ǶǳȄǲɝ 

 

ȅǸȅǹ̏ ǴȄԅ ǶȅǼ͈ȄǼǢǼǰ 

ǢȄǸɝǵ ȅ͗ǽ: ǺȅǼǧȄ, ȭǱǽ Ǡ ԎǽȄ ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ ʈȄǘȅ̃ǔ ǸȄ ʛȄȅǾǔ ǢȋǼ Ԝ͌ ǚ˒ǽ ǢǼȋǱ ȁȓǑ 

ȭ͗ǘǵȋǽȀ ȅ͗ǽ: ȭ͗ǘǵȋǽȀ ȅ͗ǽ ǶȅǼ͈ȄǼ ǢǼȋǱ ǗǽȄǳȄ ȭ͗ǘǵȋǽȀ ʛȄǾ ϤǸȁȄǼ ǢǼȄ ǚ˭ǺǑ ǢȄǸɝǵ ȅ͗ȋǽǼ ʛȄǾ ϤǸȁȄǼ 

ǢǼȋǽ Ԍǿǰ ȁȋǱ ǶȄȋǼ ǞǸǔ ǶǼǸǱͫȋǱ ǺȅǼǧȄ ǶȑȄǼ ӱǓȅǢ ǲȄȋǢǑ 

ǖʅȄ֟ȅǺȅǵȓȄǺ: ǖʅȄ֟ȅǺȅǵȓȄȋǺǼ ǚǶǼ ǖʺȄǘǮ ͚Ǽ ΚǱ ȮǱȅǼ ȁȓǑ ǱȄǘ Ǡȋȓȅ̷ǔȋȓǼ ʪǢ ǗȋǤ ȭ͗ǘǵȋǽȀ ǠȓʅȄǼ ʛȄǾ ǸȄ 

ǚǶ֜ɦ Ƕ˸ȅǱȋǱ ǖ̋ȄǘǮ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȓǑ ȭǱǽ ǸȄ ǗʖɝǱȄǠ ȀҪǰɝ ȀǼȄȋǱ ȁȋǸǑ 

 

ȅǷǬ-ǗǶ (Fit-up) ʙϊȅǱ: Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ ԋʨ ǸȄ ǱȋǱȄȅǴǢ ǖǔǾȋǢ ȀʪǢ ǖǸ͛Ȅȋǵ ǸȅȀȋȓ ȭǵǠȓȄȋǢ ȅǷǬ-ǗǶ ǸǽȄ 

ȁȓǑ GTAW-ȭǱ ȅǷǬ-ǗǶ ӝǸǘ ͼξΖԛǰɝ, ǢȄǼǰ Ǟǘ ʙȅʆȓȄ ȅǵӝǓǱ ȭǩȄȋȑǼ ǩϢ ǶȅǼȅǧǱǑ 

ș. ȀʪǢ ȅǷǬ-ǗȋǶǼ ʙȋȓȄǩǵȆȓǱȄ 

¶ ȀǺȄǵ ξǬ ϛȄǶ ȅǵȅ́Ǳ ǢǼȄ 

¶ ǩȋȓ̀ ȭȀȄǩȄ ǼȄǣȄ 

¶ ȅǸӜȅǱ ǢǺȄȋǵȄ 

¶ ȀʪǢ ǖʅȄǽȄǘǵȋǺ̀ ǸǩȄȓ ǼȄǣȄ 

¶ ǹȄȋǽȄ ȭǶȅǵȋʏǾǵ ǶȄǠȓȄ 

Ț. ȅǷǬ-ǗȋǶǼ ȀǺȓ ǻȄ ȭǳǣȋǱ ȁȋǸ 

¶ ԋǘ ǖǔȋǾǼ Ǟǩ ȀǺȄǵǹȄȋǸ ǸȋȀȋǨ ȅǢ ǵȄ 

¶ ξǬ ϛȄǶ ȅǵǴɝȄȅǼǱ ǺȄȋǶ ǗȋǨ ȅǢ ǵȄ 

¶ ȁȄǘ-ȋǽȄ ǸȄ ȅǺȀǖʅȄǽȄǘǵȋǺ̀ ǗȋǨ ȅǢ ǵȄ 

¶ ʴʅȄ̩ ǸȄ ȅǩǤ ȀʪǢǹȄȋǸ ǴǼȄ ȁȋȓȋǨ ȅǢ ǵȄ 

¶ ǩȋȓȋ̀Ǽ ȭǢȄǰ ʪǢ ǗȋǨ ȅǢ ǵȄ 

ț. ϜȄǢ Ǡȋȓȋ̷Ǽ ϤǸȁȄǼ 

ǖȋǵǢ ȭʹȋʔ ֚ǽ Ǡȋȓ̷ ȭǳǠȓȄǼ ǗȋǤ ȭǨȄǬ ȭǨȄǬ ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ǖǔǾͼȋǽȄ ȅ͛Ǽ ǢǼȄ ȁȓǑ ϜȄǢ Ǡȋȓȋ̷Ǽ ǢȄǩ ȁȋǽȄ 

ȅǷǬ-ǗǶ ǴȋǼ ǼȄǣȄǑ ǱȋǸ ϜȄǢ Ǡȋȓ̷Ǡ ǶȅǼ͈ȄǼ, Ǻǩ֓Ǳ ǞǸǔ ȀʪǢ ͛Ȅȋǵ ȁȋǱ ȁȋǸǑ Δʨ֜ʱ ϜȄǢ ǶǼǸǱͫȋǱ ֚ǽ Ǡȋȓȋ̷Ǽ 

ǺȄǵ ǵ͊ ǢǼȋǱ ǶȄȋǼǑ 
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GTAW Ǡȋȓȅ̷ǔ ǞȅǼȓȄ ʙϊȅǱ 

ςԎ ȭǸǩ ȭǺǬȄǽ ǵȓ, Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ǩȄȓǤȄǠ ȀʪǢǹȄȋǸ ʙϊǱ ǢǼȋǱ ȁȓǑ ǞȋǱ ǢȄȋǩǼ ͼǰǺȄǵ Ǡ ȅǵǼȄǶ˭Ȅ ԋǘ-ǘ ȅǵȅ́Ǳ 

ȁȓǑ 

ș. ǢȄȋǩǼ ͛ Ȅǵ ǶȅǼ͈ȄǼ ǼȄǣȄ: Ǡȋȓȅ̷ǔ ǞǽȄǢȄǼ ǗǾǶȄȋǾ ԎǽȄ, ȭǱǽ, ǳȄȁʅ ǶǳȄǲɝ, ǢȄǤǩ, ǢȄǶȑ, ǢȄǭ ǸȄ ǖʙȋȓȄǩǵȆȓ 

ȅǩȅǵȀ ǼȄǣȄ ǻȄȋǸ ǵȄǑ ǶȅǼ͈ȄǼ ǶȅǼȋǸȋǾ ϛȄȀ ȅǾȅ̷ǔ ǹȄȋǽȄ ǢȄǩ ǢȋǼ ǞǸǔ Ǘͼǵ ǽȄǤȄǼ ӱǓȅǢǠ ǢȋǺǑ 

Ț. ǶǻɝȄ̔ ǸȄֱ ǧǽȄǧǽ: ǻȅǳǠ GTAW ԅǽǵȄ֚ǽǢ ǶȅǼ͈ȄǼ ʙȅʆȓȄ, ǱȄǼǶǼǠ ǢȄȋǩǼ ǩȄȓǤȄȓ ǶǻɝȄ̔ ȭǹȅ̀ȋǽǾǵ ǲȄǢȋǱ 

ȁȋǸǑ ǞȋǱ ȭǴсȓȄ, ϛȄȀ ǸȄ ǱȄȋǶǼ ǖϖȅ͚ ǢȋǺ ǞǸǔ ǖǶȄȋǼǬǼ ȅǵǼȄǶǳ ǲȄȋǢǑ 

ț.  ǸȄǱȄȋȀǼ ʙǸȄȁ ȅǵȓ̆ǰ: GTAW-ȭǱ ȅǾȅ̷ǔ ϛȄȀ ӝǸǘ ͼξΖԛǰɝǑ ǻȅǳ ǢȄȋǩǼ ͛Ȅȋǵ ǸȄǱȄȋȀǼ ʙǸȄȁ ȭǸȅǾ ǲȄȋǢ, ǱȄȁȋǽ 

ϛȄȀ ȅǾ̷ ȭǹȋǦ ȭǻȋǱ ǶȄȋǼǑ Ƿȋǽ Ǡȋȓȋ̷ ȭǶȄȋǼȄȅȀʨ ǸȄ ǖȅʺȋǮǾǵ ȁȋǱ ǶȄȋǼǑ ǱȄǘ ʙȋȓȄǩǵ ȁȋǽ ȅ͓ǵ ǸȄ ϤȄȅǼȓȄǼ 

ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

Ȝ. ǶǻɝȄ̔ ǗȋǽȄ: Ǡȋȓȅ̷ǔ ǞǽȄǢȄ ǻȋǲ͊ ǗȋǽȄȅǢǱ ȁȋǱ ȁȋǸ, ǻȄȋǱ ǩȋȓ̀ ǽȄǘǵ, ȅǷǬ-ǗǶ, ϜȄǢ, Ǟǩ ǞǸǔ ǖϢȄϢ Δʨ 

Ȁȁȋǩ ȭǳǣȄ ǻȄȓǑ ǱȋǸ ǗȋǢɝǼ ǚ˒ǽ ǗȋǽȄ ȭǲȋǢ ȭǧȄǣ ǼʹȄǼ ǩϢ ǚǶ֜ʱ ȭȁǽȋǺǬ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

ȝ. ǢȄȋǩǼ ǖǸ͛Ȅǵ: ǠȓȄǢɝȅǶȀ ǞǺǵǹȄȋǸ ͛ȄǶǵ ǢǼȋǱ ȁȋǸ ǻȄȋǱ Ǡȋȓ̷ȄǼ ǗǼȄǺǳȄȓǢ Ǡ ȅǵǼȄǶǳ ǖǸ͛Ȅȋǵ ǢȄǩ ǢǼȋǱ 

ǶȄȋǼǑ ǖϖȅ͚ǢǼ ǖǸ͛Ȅȋǵ ǢȄǩ ǢǼȋǽ ȁȄǱ ǢсǶȄ, Ǭǧɝ Ǟȋ̍ǽ ֖ǽ ȁǠȓȄ ǞǸǔ ȅǸǮ ǖǺ֩ǰ ȁǠȓȄǼ Ȁ̭ ȄǸǵȄ ǲȄȋǢǑ 

 

GTAW (Gas Tungsten Arc Welding) ǸȄ TIG Ǡȋȓȅ̷ǔ ǢǼȄǼ ǗȋǤ Ǡȋȓ̷ ǞȅǼȓȄǼ ȅǸȅǹ̏ ǖǔǾ Ǡ ǚǶȄǳȄǵ 

ȀʪǢǹȄȋǸ ʙϊǱ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ ǞȋǱ ǗǢɝ ȅ͛ȅǱǾȆǽ ǲȄȋǢ, Ǡȋȓ̷ ȅǸǮ ǹȄȋǽȄ ȁȓ ǞǸǔ ȭǩȄȋȑǼ ͼǰǤǱ ǺȄǵ ǚ̏Ǳ ȁȓǑ 

GTAW Ǡȋȓ̷ ǞȅǼȓȄ ʙϊȅǱǼ ȀǺȓ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ȅǸȋǾǿǹȄȋǸ ȭǣȓȄǽ ǼȄǣȋǱ ȁȓǑ 

ș. GTAW ȭȁǮ: GTAW ȭȁǮ ǸȄ Ǭǧɝ ȁȋǽȄ Ǡȋȓȅ̷ǔȋȓǼ ʙǴȄǵ ǖǔǾ, ǻȄǼ ǺȄϡȋǺ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ, ȅǾȅ̷ǔ ϛȄȀ ǞǸǔ 

ǗǢɝ ȅǵȓ̆ǰ ǢǼȄ ȁȓǑ Ǭǧɝ ǶȅǼ͈ȄǼ, ȀʪǢǹȄȋǸ Ȁǔ֜ʱ ǞǸǔ ϤǸȁȄǼ ǚǶȋǻȄǤȆ ȁȋǱ ȁȋǸǑ ǬȋǧɝǼ ȁʅȄȋ̃ǽ, ǵǩǽ, ȭǢǸǽ Ǡ 

ȀǔȋǻȄǤ͛ȋǽ ȭǢȄȋǵȄ ́ȅǱ ǸȄ ȅǽȋǢǩ ǗȋǨ ȅǢ ǵȄ ǱȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

 

Ț. ǶȄǠȓȄǼ: Ǡȋȓȅ̷ǔȋȓǼ ǩϢ ʙȋȓȄǩǵȆȓ ȮǸԋʅȅǱǢ Ǿȅ ɦǸȄ ǶȄǠȓȄǼ ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȋǱ ȁȋǸǑ ȭǸǩ ȭǺǬȄȋǽǼ ǴǼǵ, 

ԚξΖ ǞǸǔ ǢȄȋǩǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ǢȄȋǼ̀ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ ǶȄǠȓȄǼ ȀǔȋǻȄǤ ȅǯǽȄ ȁȋǽ ǗǢɝ ǖȅ͛ȅǱǾȆǽ ȁȓ ǞǸǔ Ǡȋȓȋ̷Ǽ 

ǺȄǵ ǣȄǼȄǶ ȁȋǱ ǶȄȋǼǑ ǱȄǘ ȭǺȅǾȋǵǼ ȀǔȋǻȄǤ, Ǘȅǲɝǔ ǞǸǔ ǢȄȋǼ̀ ȭȀʨǔ ȀʪǢ ǗȋǨ ȅǢ ǵȄ ǱȄ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

 

ț. ȅǾȅ̷ǔ ϛȄȀ: GTAW-ȭǱ ȅǾȅ̷ǔ ϛȄȀ ӝǸǘ ͼξΖԛǰɝ, ǢȄǼǰ Ǟʨ ǤȅǽǱ Ǡȋȓ̷ Ԛǽ ǞǸǔ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮȋǢ ǸȄǱȄȋȀǼ 

ǖȅʺȋǩǵ, ǵȄǘȋʏȄȋǩǵ Ǡ ǖϢȄϢ Ԍǿǰ ȭǲȋǢ ǼʹȄ ǢȋǼǑ ȀȄǴȄǼǰǱ ǗǤɝǵ, ȅȁȅǽȓȄǺ ǸȄ ǞȋǳǼ ȅǺʠǰ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ϛȄȀ 

ȅȀȅǽ̃ȄǼ, ȭǼͼȋǽǬǼ, ȭȁȄȀ ǶȄǘǶ ǞǸǔ ϛȄȀ ʙǸȄȁ ȀʪǢ ǗȋǨ ȅǢ ǵȄ ǱȄ ǗȋǤ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

 

Ȝ. Ǣ̀Ȅʮ ʨǚǸ: Ǣ̀Ȅʮ ʨǚǸ GTAW-ȭǱ ȅǢӫ ȭʹȋʔ ǬȋǧɝǼ ǖǹʅ̇ǼȆǰ ǤȄǘȅǮǔ ǸȄ ǢȄȋǼ̀ ǶȅǼǸȁǵ ǖǔǾ ȅȁȋȀȋǸ ȅǸȋǸȅǧǱ 

ȁȓǑ Ǟʨ ǶȅǼ͈ȄǼ Ǡ ǢȄǻɝ́Ǻ ǲȄǢȋǱ ȁȋǸ ǻȄȋǱ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ ȭǢȄȋǵȄ ǸȄǴȄ ǸȄ ȀǔȋǻȄǤ Δʨ ǵȄ ȁȓǑ ǻȅǳ Ǟʨ ́ ȅǱʈ͚ 

ǸȄ ǺȓǽȄ֜ʱ ȁȓ, ǱȄȁȋǽ ǗȋǢɝǼ ȅ͛ȅǱǾȆǽǱȄ ϤȄȁǱ ȁȋǱ ǶȄȋǼǑ 

 

ȝ. ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ (ǵǵ-ǢǵȅǩǚȋǺǸǽ): GTAW-ȭǱ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ǞǢʨ ǵǵ-ǢǵȅǩǚȋǺǸǽ ǘȋǽȋʭȄǮ, ǖǲɝȄִ Ǟʨ 

ȅǵȋǩ Ǥȋǽ Ǡȋȓȋ̷ ȅǺȋǾ ǻȄȓ ǵȄǑ ǘȋǽȋʭȄȋǮǼ ǗǢȄǼ, ϤȄȀ ǞǸǔ ʈȄǘȅ̃ǔȋȓǼ ǴǼǵ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȀʪǢ ȁȋǱ ȁȋǸǑ 

ǘȋǽȋʭȄȋǮǼ ǖʈǹȄǤ ǶȅǼ͈ȄǼ, ǴȄǼȄȋǽȄ ǞǸǔ Ԍǿǰ֙ɦ ǲȄǢȋǱ ȁȋǸǑ ԌȅǿǱ ǬȄǔȋ͗ǵ ϤǸȁȄǼ ǢǼȋǽ ǗǢɝ ʪǢǺȋǱȄ ΎǽȋǸ ǵȄ 

ǞǸǔ Ǡȋȓ̷ ȅǸǮ ǣȄǼȄǶ ȁȋǸǑ 
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Ȟ. Ǡȋȓ̷ ȅǸǮ: Ǡȋȓ̷ ȅǸǮ ȁȋǽȄ Ǡȋȓȅ̷ǔȋȓǼ ǶǼ ǩǺȄǬ ǸсǴȄ ǴȄԅǼ ȭǼǣȄ ǸȄ ͚ǼǑ ʙϊȅǱǼ ȀǺȓ ǽʹʅ ǼȄǣȋǱ ȁȋǸ ȭǻǵ ȅǸǮ 

ȭȀȄǩȄ, ȀǺȄǵ, Ǻ֩ǰ ǞǸǔ Δʨ֙ ɦȁȓǑ ǞǼ ǩϢ ȀʪǢ ǗǢɝ Ȯǳǥɝʅ, Ǭǧɝ Ǟȋˈǽ, ʏȄȋǹǽ ȅ͟Ǯ ǞǸǔ ȅǷǽȄǼ ϤǸȁȄȋǼǼ ʙȋȓȄǩǵ 

ȁȓǑ ǹȄȋǽȄǹȄȋǸ ʙϊǱ Ǡȋȓ̷ ǞȅǼȓȄ ֧̋Ǽ Ǡ ǾȅʱǾȄǽȆ ȅǸǮ ȮǱȅǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

ȟ. Ǡȋȓȋ̷Ǽ ȅǳǢ: Ǡȋȓȅ̷ǔ ȭǢȄǵ ȅǳȋǢ ǢǼȄ ȁȋǸ, ǱȄ ǗȋǤǘ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȓǑ ȀȄǴȄǼǰǱ ǩȋȓȋ̀Ǽ ǴǼǵ, Ǡȋȓ̷ȄȋǼǼ 

ǖǸ͛Ȅǵ ǞǸǔ ǢȄȋǩǼ ֧ ȅǸǴȄ ǖԑǻȄȓȆ Ǡȋȓȋ̷Ǽ ȅǳǢ ʪǢ ǢǼȄ ȁȓǑ ȀʪǢ ȅǳǢ ȅǵǸɝȄǧǵ ǢǼȋǽ Ǡȋȓ̷ Ԛǽ ȅǵȓ̆ǰ Ȁȁǩ ȁȓ, 

ȅǸǮ ȀǺȄǵ ȁȓ ǞǸǔ Δʨ ǢǺ ȁȓǑ 

 

Ƞ. ȅǷǽȄǼ ǼǮ: ȅǷǽȄǼ ǼǮ ȁȋǽȄ ǖȅǱȅǼʱ ǴȄǱǸ ǚǶȄǳȄǵ, ǻȄ ʙȋȓȄǩǵ ǖԑǻȄȓȆ Ǡȋȓ̷ Ԛȋǽ ȭǻȄǤ ǢǼȄ ȁȓǑ ȭǸǩ ȭǺǬȄȋǽǼ 

ǴǼȋǵǼ ȀȄȋǲ ȀȄǺ̇Ϭԛǰɝ ȅǷǽȄǼ ǼǮ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ ȅǷǽȄǼ ǼǮ ǶȅǼ͈ȄǼ, ǺȅǼǧȄ֙ʱ, ȭǱǽ֙ʱ ǞǸǔ ςǢȋǵȄ ǲȄǢȋǱ 

ȁȋǸǑ ȭǵȄǔǼȄ ǸȄ ȭǹǩȄ ȅǷǽȄǼ ǼǮ ϤǸȁȄǼ ǢǼȋǽ ȭǶȄȋǼȄȅȀʨ ǸȄ Ԍǿǰ ȮǱȅǼ ȁȋǱ ǶȄȋǼǑ 

 

ȡ. ǘȋǽǢȅʏǢ ǗǢɝ: ǘȋǽǢȅʏǢ ǗǢɝ ȁȋǽȄ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ǞǸǔ ȭǸǩ ȭǺǬȄȋǽǼ ǺȄǪǣȄȋǵ ֩  ͊ǱȆʛ ǱȄȋǶǼ ǚִȀ, ǻȄ ǴȄԅ 

Ǥȅǽȋȓ Ǡȋȓ̷ ȮǱȅǼ ǢȋǼǑ ǗǢɝ ȅ͛ȅǱǾȆǽ Ǡ ȅǵȓȅ̆Ǳ ȁȋǱ ȁȋǸǑ ǗǢɝ ӝǸ ǽνȄ ǸȄ ӝǸ ȭǨȄǬ ȁȋǽ Ǡȋȓȋ̷Ǽ ǺȄǵ ǣȄǼȄǶ ȁȓǑ 

ǱȄǘ ȀʪǢ ǗǢɝ Ȯǳǥɝʅ Ǡ Ǭǧɝ ȅǵȓ̆ǰ ǖǱʅ̇ ͼξΖԛǰɝǑ 

 

șȘ. ǢǶȄǼ ς (ǟȅˏǢ): ǢǶȄǼ ς ǞǢʨ ȀȁȄȓǢ ǚǶȄǳȄǵ, ǻȄ ȅǢӫ ȅǸȋǾǿ Ǡȋȓȅ̷ǔ ǢȄȋǩ ϤȄȅǢǔ ǸȄ ȀȄȋǶȄǬɝ ȅȁȋȀȋǸ ϤǸȁȄǼ 

ǢǼȄ ȁȓǑ Ǟʨ ǱȄǶ ΚǱ ȭǾȄǿǰ ǢȋǼ ǞǸǔ Ǡȋȓȋ̷Ǽ ȅǵȋǧǼ ǖǔǾȋǢ ȀȄȋǶȄǬɝ ȭǳȓǑ ǶȄǱǽȄ ǴȄԅ ǸȄ ξǬ ǶȄȋȀ Ǟʨ ϤǸȁȄǼ ǢǼȋǽ 

ǸȄǵɝ-ȋʕȄ ǢȋǺ ǞǸǔ Ǡȋȓȋ̷Ǽ ǗӜȅǱ ǹȄȋǽȄ ȁȓǑ ǱȋǸ Ǟʨ ȀǸ ǢȄȋǩǼ ǩϢ ʙȋȓȄǩǵ ȁȓ ǵȄ, ǱȄǘ ʙȋȓȄǩȋǵ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

(ǧ) Ǡȋȓȅ̷ǔ ǩȋȓ̀ ǞǸǔ ǶȅǩǾǵ    

ϨȄǶ ǩȋȓ̀, ǸȄǬ ǩȋȓ̀ ǞǸǔ ʨ ǩȋȓ̀ ȅǾ̼ǢȄǼǣȄǵȄ, ȅǵǺɝȄǰǢȄǩ, ǶȄǘȅǶǔ, ǷʅȄȅʛȋǢǾǵ Ǡ ȅǼȋǶȓȄȅǼǔ-Ǟ Ǹϗǽ ϤǸϘǱ 

ȅǱǵʨ ʙǴȄǵ ǩȋȓ̀Ǒ ǞǢǘǹȄȋǸ 1F, 2F, 2G ǞǸǔ 3G ȁȋǽȄ ͼξΖԛǰɝ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ, ǻȄ ǸȄ͚Ǹ ǢȄȋǩǼ ȀǺȓ ʙȄȓǘ 

ʙȋȓȄǤ ǢǼȄ ȁȓǑ ʙȅǱʨ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔȋȓǼ ȀǺȓ Ǭǧɝ ǸȄ ǘȋǽȋʭȄȋǮǼ ȭǢȄǰ, ʏȄȋǹǽ Ǟȋ̍ǽ, ȅǷǽȄǼ ȭǺǬȄǽ ȭǻȄǤ, ǗǢɝ 

ȅǵȓ̆ǰ, ǱȄǶ ȅǵȓ̆ǰ ǞǸǔ Ǡȋȓ̷ ԚȋǽǼ ǗǧǼǰ ȅǹ̏ ȁȓǑ ǱȄǘ Ǟǘ ȅǸǿȓͼȋǽȄ Ȁ̩ ȋǢɝ ǶȅǼ͈ȄǼ ǴȄǼǰȄ ǲȄǢȄ ǖǶȅǼȁȄǻɝǑ 

 

Ǡȋȓȅ̷ǔ ǩȋȓȋ̀Ǽ ǴȄǼǰȄ 

Ǡȋȓȅ̷ǔ ǩȋȓ̀ ȁȋǽȄ ԋǘ ǸȄ ǱȋǱȄȅǴǢ ǴȄǱǸ ǖǔǾȋǢ ǞǺǵǹȄȋǸ Ȁǔ֜ʱ ǢǼȄǼ ϤǸ͛Ȅ, ǻȄȋǱ Ǡȋȓȅ̷ǔȋȓǼ ǺȄϡȋǺ ǞǢʨ 

Ǿɦ Ǡ ͛ȄȓȆ ȭǩȄȑ ȮǱȅǼ ǢǼȄ ǻȄȓǑ ǩȋȓȋ̀Ǽ ǴǼǵ ȅǵǹɝǼ ǢȋǼ ǴȄԅǼ ǗӜȅǱ, ȀǔȋǻȄȋǤǼ ǴǼǵ, ǢȄȋǩǼ ǴǼǵ ǞǸǔ ʙǱʅȄȅǾǱ 

ǾȅʱǼ ǚǶǼǑ 

ȀʪǢ ǩȋȓ̀ ȅǵǸɝȄǧǵ ǵȄ ǢǼȋǽð 

¶ ȅǷǬ-ǗǶ ʪǢ ȁȓ ǵȄ 

¶ ȅǷǚǾǵ ǢǺ ȁȓ 

¶ Ǡȋȓ̷ ԋǸɝǽ ȁȓ 

¶ ȅǸӜȅǱ ǸȄȋȑ 

¶ ǢȄȋǩǼ ǺȄǵ ǵ͊ ȁȓ 

ǱȄǘ ʑȅȓǔ, ȭ͟ȅȀȅǷȋǢǾǵ ǞǸǔ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ȀʪǢ ǩȋȓ̀ ȅǵǸɝȄǧǵ Ǡ ʙǳǾɝǵ ǢǼȋǱ ȁȓǑ 

 

ϨȄǶ ǩȋȓ̀ (Lap Joint): ǻǣǵ ԋʨ ǴȄǱǸ ǶȄǱ ǸȄ ǖǔǾ ǞǢʨǼ ǚǶǼ ǗȋǼǢʨ ǗǔȅǾǢǹȄȋǸ overlap ǢȋǼ ǼȄǣȄ ȁȓ 

ǞǸǔ ȀǔȋǻȄǤ͛ȋǽ Ǡȋȓ̷ ǢǼȄ ȁȓ, Ǳǣǵ ǱȄȋǢ ϨȄǶ ǩȋȓ̀ ǸȋǽǑ 

 



320 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ϤǸȁȄǼ 

ϨȄǶ ǩȋȓ̀ ȀȄǴȄǼǰǱ ϤǸϘǱ ȁȓ- 

¶ ǶȄǱǽȄ ǴȄǱǸ ȅǾǬ ȀǔȋǻȄȋǤ 

¶ ǸȅǮ ǷʅȄȅʛȋǢǾȋǵ 

¶ ǖȋǬȄȋǺȄǸȄǘǽ ǸȅǮ ǶȄǬɝȋȀ 

¶ ȁȄǽǢȄ ͖ȄǢǧȄǼȄǽ ǢȄȋǩ 

¶ ϜȄǔǢ, Ǹʺ, ǢǹȄȋǼǼ ǢȄȋǩ 

֧ȅǸǴȄ 

¶ ʙϊǱ ǢǼȄ ԅǽǵȄ֚ǽǢ Ȁȁǩ 

¶ ǶȄǱǽȄ ǴȄԅȋǱ ϤǸȁȄǼ ֧ȅǸǴȄǩǵǢ 

¶ ȅǷǬ-ǗǶ ǢǼȄ Ȁȁǩ 

¶ ȅǷȋǽǬ Ǡȋȓȋ̷Ǽ ǺȄϡȋǺ ǹȄȋǽȄ ȀǔȋǻȄǤ ǶȄǠȓȄ ǻȄȓ 

ǖ֧ȅǸǴȄ 

¶ overlap ǖǔȋǾ ǗʖɝǱȄ ǸȄ ǺȅǼǧȄ ǩǺȋǱ ǶȄȋǼ 

¶ ǖȅǱȅǼʱ Ǡǩǵ ֩ȅ͊ ǢǼȋǱ ǶȄȋǼ 

¶ ȅǢӫ ȭʹȋʔ ԚȋǼȄԚȅǼ Ǻ֩ǰ ȀǺǱǽ ȭǩȄȑ ǶȄǠȓȄ ǻȄȓ ǵȄ 

ʙǳǾɝȋǵǼ ȀǺȓ ǻȄ ȭǳǣȄȋǱ ȁȋǸ 

¶ ԋʨ ȭ̘Ǭ ȀʪǢǹȄȋǸ overlap ǢǼȄ 

¶ Overlap ǶȅǼǺȄǰ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ǼȄǣȄ 

¶ ʙȄ̇ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ ȀʪǢ ȅǷǬ-ǗǶ ȅǵȅ́Ǳ ǢǼȄ 

¶ ȅǷȋǽǬ Ǡȋȓ̷ ȭǢȄǲȄȓ ǸȀȋǸ ǱȄ ȭǳǣȄȋǵȄ 

¶ ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ǖǔǾ ȅ͛Ǽ ǼȄǣȄ 

 

ǸȄǬ ǩȋȓ̀ (Butt Joint) ǞǸǔ ʨ ǩȋȓ̀ (Tee Joint) 
 

ǺȅǮǚǽ-ȝ-ǞǼ ǘǵǷǼȋǺǾǵ ǾȆǬ-ȝ.ș, ȅǸǿȓǸϊ ƚǩƛ ǖԑȀǼǰ ǢξǵǑ 

 

Ǡȋȓȅ̷ǔ ǶȅǩǾȋǵǼ ǴȄǼǰȄ 

Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǸǽȋǱ ȭǸȄǪȄȓ, ǢȄȋǩǼ ӶǢǼȄ ǸȄ ǩȋȓ̀ʨ ǢȆ ǖǸ͛Ȅȋǵ ǗȋǨ ǞǸǔ Ǡȋȓ̷ȄǼ ȭȀǘ ǖǸ͛Ȅȋǵ ǢȆǹȄȋǸ Ǡȋȓ̷ 

ǢǼȋǨǑ ȀǸ ȀǺȓ ǢȄǩ flat ǖǸ͛Ȅȓ ǢǼȄ ǻȄȓ ǵȄǑ ǸȄ͚ȋǸ vertical, horizontal ǸȄ ǖϢȄϢ ǶȅǩǾȋǵǠ ǢȄǩ ǢǼȋǱ ȁȓǑ 

ǶȅǩǾǵ ǸǳǽȄȋǽ Ǡȋȓ̷ ԚȋǽǼ ǗǧǼǰ, ǴȄԅǼ ʙǸȄȁ, ʈʅȄȅǹʨǼ ʙǹȄǸ ǞǸǔ ʏȄȋǹǽ ȭǢȐǾǽ Ǹǳȋǽ ǻȄȓǑ ǱȄǘ ǶȅǩǾǵ Ȁ̩ ȋǢɝ 

ǶȅǼ͈ȄǼ ǴȄǼǰȄ ǲȄǢȄ ǖǱʅ̇ ǩξȅǼǑ 

 

1F ǶȅǩǾǵ, 2F ǶȅǩǾǵ ǞǸǔ 2G ǶȅǩǾǵ  

 

ǺȅǮǚǽ ȝ- ǞǼ ǘǵǷǼȋǺǾǵ ǾȆǬ ȝ.ș, ȅǸǿȓǸϊ ƚǩƛ ǖԑȀǼǰ ǢξǵǑ 
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3G ǶȅǩǾǵ 

3G ȁȋǽȄ Vertical Groove PositionǑ ǞǣȄȋǵ groove weld vertical ǖǸ͛Ȅȋǵ ǢǼȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ 

vertical up ǖǲǸȄ vertical down Ƕ˸ȅǱȋǱ ǢǼȄ ȭǻȋǱ ǶȄȋǼ, ǱȋǸ ǖȅǴǢȄǔǾ ͖ȄǢǧȄǼȄǽ ǢȄȋǩ vertical up ȭǸȅǾ 

ʈȁǰȋǻȄϛ ǢȄǼǰ ǞȋǱ penetration ǹȄȋǽȄ ȁȓǑ 

 

 ȮǸȅǾ͊ʅ 

¶ 2G-ǞǼ ԅǽǵȄȓ ȭǸȅǾ ǳʹǱȄ ʙȋȓȄǩǵ 

¶ ǤȅǽǱ ǴȄԅ ȅǵȋǧǼ ȅǳȋǢ ǵȄǺȋǱ ǧȄȓ 

¶ ʏȄȋǹǽ ȅ͟Ǯ, ǗǢɝ Ȯǳǥɝʅ Ǡ weave control ӝǸǘ ͼξΖԛǰɝ 

¶ ֖ǽ ȅǵȓ̆ȋǰ undercut, overlap ǸȄ lack of fusion ȁȋǱ ǶȄȋǼ 

 

ȀȄǴȄǼǰ ϤǸȁȄǼ 

¶ ͖ȄǢǧȄǼȄǽ ǢǽȄǺ 

¶ ǹȄǼȆ ȭ̘Ǭ ȀǔȋǻȄǤ 

¶ ȀȄǘǬ ǷʅȄȅʛȋǢǾǵ 

¶ ȅǵǺɝȄǰ Ǡ ǩȄȁȄǩ ȅǵǺɝȄǰ ǢȄȋǩ 

 

ʙǳǾɝȋǵǼ ȀǺȓ ǻȄ ȭǳǣȄȋǱ ȁȋǸ 

¶ vertical groove ǩȋȓ̀ ȮǱȅǼ ǢǼȄ 

¶ ȅǵǧ ȭǲȋǢ ǠǶȋǼ ǸȄ ǚǶ֜ʱ Ƕ˸ȅǱȋǱ Ǡȋȓȅ̷ǔ ȭǳǣȄȋǵȄ 

¶ ȭǨȄǬ ǗǢɝ ǸǩȄȓ ǼȄǣȄ 

¶ ԚǽȋǢ ǴȋǼ ǴȋǼ ǞȋǤȄȋǵȄǼ ȭǢȐǾǽ ȭǳǣȄȋǵȄ 

¶ weave pattern ǸȄ stringer technique ϤȄϚȄ ǢǼȄ 

¶ ʙȅǱʨ ǶȄȋȀǼ ǶǼ ǶȅǼ͈ȄǼ ǢǼȄǼ ͼξΖ ȭǸȄǪȄȋǵȄ 

 

ʙǳǾɝȋǵǼ ȀǺȓ ȀȄǴȄǼǰ ʙϊȅǱ  

ǩȋȓ̀ Ǡ ǶȅǩǾǵ ʙǳǾɝȋǵǼ ǗȋǤ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ʙϊǱ ǼȄǣȋǱ ȁȋǸð 

¶ ȭǸǩ ȭǺǬȄǽ ǶȅǼ͈ȄǼ ǢǼȄ 

¶ Ǟǩ ȅʙǶȄȋǼǾǵ Ȁ̩̏ ǢǼȄ 

¶ ʑȅȓǔ ǖԑǻȄȓȆ ȅǷǬ-ǗǶ ǢǼȄ 

¶ ξǬ ϛȄǶ Ǡ ǖʅȄǽȄǘǵȋǺ̀ ʪǢ ǼȄǣȄ 

¶ ϜȄǢ Ǡȋȓ̷ ȭǳǠȓȄ 

¶ ʙȋȓȄǩǵȆȓ ʴʅȄ̩ ϤǸȁȄǼ ǢǼȄ 

¶ ȀʪǢ ǶȅǩǾȋǵ ǩǸ ȭȀǬ ǢǼȄ 

¶ ȭȀǷʨ ȀǼ˙ȄǺ ϤǸȁȄǼ ǢǼȄ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - Ȟ.ș 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

ș. ϛȄȀ ǬȄǔȋ͗ǵ ǗǢɝ Ǡȋȓȅ̷ǔ-ǞǼ ʑȅȓǔ ֓ȋǪ ȭǵǠȓȄǼ ǚȋ˶ϩ ǢȆ? 

Ț. Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǺȓ ϤȅʱǤǱ ֧ǼʹȄ ȀȄǺʈȆ ȭǢǵ ϤǸȁȄǼ ǢǼȋǱ ȁȓ? 

ț. ʨǗǘȅǩ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ Ǡ ǻ̆ǶȄȅǱ ǢȆǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ? 

Ȝ. ʨǗǘȅǩ Ǡȋȓȅ̷ǔ-Ǟ ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ȝ. Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ ȭǸȀ ǴȄԅ Ǡ Ǡȋȓȅ̷ǔ ǞǽȄǢȄ ʙϊǱ ǢǼȄ ȭǢǵ ǩξȅǼ? 

 

ǸϗȅǵǸɝȄǧǵȆ ʙ̈́Ǖ 
 

ș. Ǡȋȓȅ̷ǔ ʑȅȓǔ ϤȄϚȄ ǢǼȄǼ ǺȄϡȋǺ ǢȆ ǩȄǵȄ ǻȄȓ? 

Ǣ) ςԎ Ǽǔ 

ǣ) ςԎ ǳȄǺ 

Ǥ) ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ Ǡ ʙȋȓȄǩǵȆȓǱȄ 

ǥ) ςԎ Ǡǩǵ 

 

Ț. ȅǵȋǧǼ ȭǢȄǵʨ ϤȅʱǤǱ ֧ǼʹȄ ȀȄǺʈȆ? 

Ǣ) Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ 

ǣ) ȁȄԅȅȑ 

Ǥ) ȭ͔ǽ 

ǥ) ʛȄǾ 
 

ț. ʨǗǘȅǩ Ǡȋȓȅ̷ǔ-Ǟ ȅǵȋǧǼ ȭǢȄǵʨ ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓ? 

Ǣ) ςԎ Ǽǔ 

ǣ) ֙ ǽ ǴȄԅ, ȅǷǽȄǼ ǴȄԅ, ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ Ǡ ϛȄȀ 

Ǥ) ςԎ ǱȄǼ 

ǥ) ςԎ ȭȁǽȋǺǬ 
 

Ȝ. ֙ ǽ ǴȄԅǼ Ԝ ͌ǶȅǼ͈ȄǼ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

Ǣ) ǴȄԅǼ Ǡǩǵ ǸȄȑȄȋǵȄ 

ǣ) Ǡȋȓȅ̷ǔȋǢ ԋǸɝǽ ǢǼȄ 

Ǥ) ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓ̷ ȅǵȅ́Ǳ ǢǼȄ 

ǥ) Ǽǔ ǶȅǼǸǱɝǵ ǢǼȄ 
 

ȝ. ȅǵȋǧǼ ȭǢȄǵʨ Ǡȋȓȅ̷ǔ ȭǩȄȋȑǼ ǴǼǵ? 

Ǣ) ϨȄǶ ǩȋȓ̀      

ǣ) ȭǹȄȋ̵ǩ 

Ǥ) ϛȄȀ ǶȄǘǶ 

ǥ) ȁʅȄ̃ ˁȄǹȀ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ȟ.ș  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

 

ș. ϛȄȀ ǬȄǔȋ͗ǵ ǗǢɝ Ǡȋȓȅ̷ǔ-ǞǼ ʑȅȓǔ ֓ȋǪ ȭǵǠȓȄǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: ǢȄȋǩǼ ǺȄǶ, ȭǩȄȋȑǼ ǴǼǵ, ǖǸ͛Ȅǵ ǞǸǔ ȅǵȋǳɝǾǵȄ ȀʪǢǹȄȋǸ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ʑȅȓǔ ֓ȋǪ ȅǵȋǱ ȁȓǑ 

 

Ț. Ǡȋȓȅ̷ǔ ǢȄȋǩǼ ȀǺȓ ϤȅʱǤǱ ֧ǼʹȄ ȀȄǺʈȆ ȭǢǵ ϤǸȁȄǼ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ǗͼȋǵǼ ӕȅǽˈ, ǱȄǶ, ǗȋǽȄ, ȭǴсȓȄ ǞǸǔ ǗǥȄǱ ȭǲȋǢ ȅǵȋǩȋǢ ǼʹȄ ǢǼȄǼ ǩϢ ϤȅʱǤǱ ֧ǼʹȄ ȀȄǺʈȆ ϤǸȁȄǼ 

ǢǼȋǱ ȁȓǑ 

 

ț. TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ Ǡ ǻ̆ǶȄȅǱ ǢȆǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: ǢȄȋǩǼ ǴǼǵ, ǴȄԅǼ ʙǢȄǼ, ȭ̘ȋǬǼ ԚξΖ ǞǸǔ ǩȋǸǼ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȭǺȅǾǵ Ǡ ǻ̆ǶȄȅǱ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ 

 

Ȝ. TIG Ǡȋȓȅ̷ǔ-Ǟ ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: Ǟʨ ǗǢɝ ֩ȅ͊ ǢȋǼ ǞǸǔ Ȁȁȋǩ Ǥȋǽ ǻȄȓ ǵȄ, ǱȄǘ ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓȅ̷ǔ ǢǼȄ Ȁ̭Ǹ ȁȓǑ 

 

ȝ. Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ ֙ǽ ǴȄԅ Ǡ Ǡȋȓȅ̷ǔ ǞǽȄǢȄ ʙϊǱ ǢǼȄ ȭǢǵ ǩξȅǼ? 

ǚ˭Ǽ: ǺȓǽȄ, ǺȅǼǧȄ, ȭǱǽ ǸȄ ǖςȅ˸ ԌǼ ǢȋǼ ǹȄȋǽȄ ǺȄȋǵǼ Ǡ ǾȅʱǾȄǽȆ Ǡȋȓ̷ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ Ǟʨ ǩξȅǼǑ 

 

ǸϗȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭ǼǕ 

 

ș. Ǡȋȓȅ̷ǔ ʑȅȓǔ ϤȄϚȄ ǢǼȄǼ ǺȄϡȋǺ ǢȆ ǩȄǵȄ ǻȄȓ? 

ǚ˭Ǽ: Ǥ) ǢȄȋǩǼ ȭ͟ȅȀȅǷȋǢǾǵ Ǡ ʙȋȓȄǩǵȆȓǱȄ 

 

Ț. ȅǵȋǧǼ ȭǢȄǵʨ ϤȅʱǤǱ ֧ǼʹȄ ȀȄǺʈȆ? 

ǚ˭Ǽ: Ǣ) Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ 

 

ț. TIG  Ǡȋȓȅ̷ǔ-Ǟ ȅǵȋǧǼ ȭǢȄǵʨ ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ǣ) ȭǸȀ ǴȄԅ, ȅǷǽȄǼ ǴȄԅ, ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ Ǡ ϛȄȀ 

 

Ȝ. ȭǸȀ ǴȄԅǼ Ԝ ͌ǶȅǼ͈ȄǼ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: Ǥ) ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓ̷ ȅǵȅ́Ǳ ǢǼȄ 

 

ȝ. ȅǵȋǧǼ ȭǢȄǵʨ Ǡȋȓȅ̷ǔ ȭǩȄȋȑǼ ǴǼǵ? 

ǚ˭Ǽ: Ǣ) ϨȄǶ ǩȋȓ̀       
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǩǸ ȅǾǬ (Job Sheet) - Ȟ.ș 

 

ǩȋǸǼ ǵȄǺǕ ϨȄǶ ǩȋȓ̀ Ǡ 2G ǖǸ͛ȄȋǵǼ ǩϢ TIG Ǡȋȓȅ̷ǔ ȭȀǬ-ǗǶ ʙϊǱǢξǵǑ 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶǕ (Working Procedure / Steps):  

șǑ ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

ȚǑ ǢȄǩʨ Ȁ̩ ̏ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

țǑ ǩǸ ȅǾǬ, ʑǘǔ ǞǸǔ ǢȄȋǩǼ ȅǵǴɝȄȅǼǱ ȭ͟ȅȀȅǷȋǢǾǵ ǹȄȋǽȄǹȄȋǸ Ƕȋȑ ȅǵǵǑ 

ȜǑ TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ Ǡ ȀǼ˙ȄǺ ȅǵǸɝȄǧǵ ǢξǵǑ 

ȝǑ ֚ǽ ǴȄԅ/ȋ̘Ǭ ʙϊǱ ǢξǵǑ 

ȞǑ ϨȄǶ ǩȋȓ̀ ȮǱȅǼ ǢξǵǑ 

ȟǑ 2G ǖǸ͛Ȅǵ ǖԑǻȄȓȆ ǩǸ ȀʪǢ ǚˌǱȄ Ǡ ȭǢȄȋǰ ͛ȄǶǵ ǢξǵǑ 

ȠǑ ֚ǽ Ǡȋȓȅ̷ǔȋȓǼ ǗȋǤ ϨȄǶ ǩȋȓ̀ ʪǢǺȋǱȄ ǴȋǼ ǼȄǣȄǼ ǩϢ ȭǨȄǬ ϜȄǢ Ǡȋȓ̷ ȅǳǵǑ 

ȡǑ ǴȄԅǼ ǴǼǵ Ǡ ԚξΖ ǖԑǻȄȓȆ ǢȄȋǼ̀ ȅǵǴɝȄǼǰ ǢξǵǑ  

șȘǑ ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ ȀʪǢǹȄȋǸ ǥȋǿ ʙȋȓȄǩǵǺȋǱȄ ʙϊǱ ǢξǵǑ 

șșǑ TIG Ǭȋǧɝ ǘȋǽǢȋʏȄǮ ȀʪǢǹȄȋǸ ǸȀȄǵǑ 

șȚǑ ȅǾȅ̷ǔ ϛȄȀ ȅȁȋȀȋǸ ǗǤɝǵ ϛȄȀ ȀǔȋǻȄǤ ȅǳǵǑ 

șțǑ Ǭǧɝ, ǘȋǽǢȋʏȄǮ Ǡ ȅǷǽȄǼ ǼǮ ǶǼȆʹȄ ǢξǵǑ 

șȜǑ ȭǩȄȑ, ǠǹȄǼϨȄǶ, 2G ǖǸ͛Ȅǵ, ϜȄǢ Ǡȋȓ̷, ȭǺȅǾǵ ȭȀʨǔȀ, ϛȄȀ ȀǔȋǻȄǤ ǞǸǔ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ ԚǵǼȄȓ 

ǶǼȆʹȄ ǢξǵǑ  

șȝǑ ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ    

 

ȀǱǢɝǱȄ (Caution):  

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ ȀǸȀǺȓ ȭȀȄǩȄ Ǡ ȅǵǼȄǶǳ ǖǸ͛Ȅȓ ǼȄǣȋǱ ȁȋǸǑ 

¶ ϛȄȀ ȅǽȋǢǩ ǗȋǨ ȅǢ ǵȄ ǗȋǤ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 

¶ ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ ȁȄȋǱ ǴȋǼ ȭǵȄǔǼȄ ǢǼȄ ǻȄȋǸ ǵȄǑ 

¶ Ǘǲɝ ɹʅȄ̩ ȀʪǢǹȄȋǸ ǵȄ ǽȄǤȄȋǽ ǗǢɝ ȅ͛Ǽ ȁȋǸ ǵȄǑ 

¶ ϨȄǶ ǩȋȓȋ̀Ǽ ǠǹȄǼϨȄǶ ֖ǽ ȁȋǽ ȭǩȄȑ ԋǸɝǽ ȁȋǱ ǶȄȋǼǑ 

¶ 2G ǖǸ͛Ȅǵ ȀʪǢǹȄȋǸ ȭȀǬ ǵȄ ǢǼȋǽ Ǡȋȓ̷ ȅǸǮ ǖȀǺȄǵ ȁȋǱ ǶȄȋǼǑ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- Ȟ.ș 

 

ǩȋǸǼ ǵȄǺǕ ϨȄǶ ǩȋȓ̀ Ǡ 2G ǖǸ͛ȄȋǵǼ ǩϢ TIG Ǡȋȓȅ̷ǔ ȭȀǬ-ǗǶ ʙϊǱǢξǵǑ 

 

ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ Required 

PPE: 

ʙȋȓȄǩǵȆȓ     ǻ̆ǶȄȅǱ Required 

Tools & Equipment:  

ʙȋȓȄǩǵȆȓ     ǚǶǢǼǰ 

Required Materials:  

¶ Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ 

¶ ֧ǼʹȄ ǧǾǺȄ 

¶ ǧȄǺȑȄǼ ȁʅȄ̃ ȭˁȄǹȀ 

¶ ǧȄǺȑȄǼ ǞȋʙȄǵ 

¶ ȭȀǷʨ ӮǱȄ 

¶ ǺȄ͔ 

¶ ǢȄȋǵǼ ֧ǼʹȄ ȀȄǺʈȆ 

(ʙȋȓȄǩȋǵ) 

¶ TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ 

¶ TIG Ǭǧɝ 

¶ Ǘǲɝ ɹʅȄ̩  

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ 

¶ ϛȄȀ ȭǼͼȋǽǬǼ 

¶ ỡ̄Ȅ ȅǺǬȄǼ 

¶ ϛȄȀ ȭȁȄȀ ǶȄǘǶ 

¶ ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ ȭȁȄ̷ȄǼ 

¶ Ǡȋȓȅ̷ǔ ȭǬȅǸǽ 

¶ ȅȀ-ɹ ʅȄ̩ / ǹȄǘȀ ʴʅȄ̩ 

¶ ȅ͗ǽ ȭ͔ǽ 

¶ ǺȄǶȄǼ ȅǷǱȄ 

¶ ʏȄǘ-͔ ȓȄǼ  

¶ ǺȄǢɝȄǼ  

¶ ǱȄȋǼǼ ʛȄǾ 

¶ ȁʅȄ̃ ʈȄǘ̃ȄǼ 

¶ ǬȄǔȋ͗ǵ ǥǿȄǼ ǧȄǢȄ / ȭǸ˗ ʈȄǘ̃ȄǼ 

¶ ȁȄԅȅȑ 

¶ ̘ȄȀ / Ǭǔ 

 

¶ ֚ǽ ǴȄǱǸ ȭ̘Ǭ 

¶ ȅǷǽȄǼ ǼǮ 

¶ ǬȄǔȋ͗ǵ ǘȋǽǢȋʏȄǮ 

¶ ȅǾȅ̷ǔ ϛȄȀ (ǗǤɝǵ) 

¶ ǶȅǼ͈ȄǼ ǢȄǶȑ 

¶ ǞǺȄȅǼ ȭǶǶȄǼ / ϬȄ̃ 

ȭǶǶȄǼ 

¶ ʈȄǘȅ̃ǔ ȅǮ͔ 

¶ ϜȄǢ Ǡȋȓȋ̷Ǽ ǩϢ 

ʙȋȓȄǩǵȆȓ ȀȁȄȓǢ 

ǚǶǢǼǰ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǮȄȓȄʈȄǺ / ȭǽǗǚǬ / ʑǘǔ: 

 

Ǣ) ϨȄǶ ǩȋȓȋ̀Ǽ ȀȄǴȄǼǰ ȅǧʔ 

   ƄƄƄƄƄƄƄƄƄƄƄƄƄƄ Ŷ ǚǶȋǼǼ ȭ̘Ǭ 

      ƄƄƄƄƄƄƄƄƄƄƄƄƄ  Ŷ ȅǵȋǧǼ ȭ̘Ǭ 

ǸǰɝǵȄ: ǞǢʨ ȭ̘Ǭ ǗȋǼǢʨ ȭ̘ȋǬǼ ǚǶǼ ȅǵȅǳɝ͊ 

ǶȅǼǺȄȋǰ ǸȀȄȋǵȄ ȁȓǑ Ǟǘ ǠǹȄǼϨȄǶ ǖǔȋǾ TIG 

Ǡȋȓȅ̷ǔ ǢǼȄ ȁȓǑ 

ǣ) 2G ǖǸ͛ȄȋǵǼ ȀȄǴȄǼǰ ȅǧʔ 

    

   ƅ 

   ƅ========== Ŷ ȭǩȄȋȑǼ ȭǼǣȄ ǖԑ֗ȅǺǢ 

   ƅ 

   ƅ 

ǸǰɝǵȄ: 2G ǖǸ͛Ȅȋǵ ǩǸ ǚ̀νǹȄȋǸ ͛ȄǶǵ ǢǼȄ ȁȓ 

ǞǸǔ Ǡȋȓȅ̷ǔȋȓǼ ȭǩȄȋȑǼ ȭǼǣȄ ǖԑ֗ȅǺǢǹȄȋǸ 

ǲȄȋǢǑ 

 

 

ȅǸȋǾǿ ȅǵȋǳɝǾǵȄǕ 

ȅǾʹȄǲͫǤǰ ǖԑοǶǹȄȋǸ Butt and Tee joints in 1F, 2F and 3G position ʙȅʆȓȄ ʙȅǾʹǢȋǳǼ ȀȁȄȓǱȄȓ 

ǖԑǾȆǽǵ ǢǼȋǸǵǑ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ȟ.Ț 

 

ȅǾǣǵ Ƿǽ-Ț: Ǡȋȓȅ̷ǔ ǢȄǩ, ǻ̆ǶȄȅǱ ǞǸǔ ǢȄǩ ǴǼȄǼ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 
 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü Ǡȋȓȅ̷ǔ ǢȄǩ, ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȅǧȅͥǱǢǼǵ 

ü Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ʙϊǱǢǼǵ 

ü Ǡȋȓȅ̷ǔ ǻ̆ǶȄȅǱ ǞǸǔ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ȭȀǬ ǗǶ ǞǸǔ ȀǺεȓ 

 

ǺȅǮǚǽ ȝ-ǞǼ ǘǵǷǼȋǺǾǵ ǾȆǬ-ȝ.Ț, ȅǸǿȓǸϊ ƚǢƛ ȁȋǱ ƚǤƛ ǖԑȀǼǰ ǢξǵǑ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ȟ.ț 

 

ȅǾǣǵ Ƿǽ-ț: GTAW ǸȄ TIG Ǡȋȓȅ̷ǔ Ȁ̩ ̏ǢǼȋǱ ǶȄǼȋǸǑ 

 
 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ 

ü ǖʅȄȅ̩ȓȄȋǼǩ ǞǸǔ ϛȄȀ ʙǸȄȁ ȭȀǬǢǼǵ 

ü ȅǸȅǹ̏ ǩȋȓ̀ ǞǸǔ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔǢǼǵ 

ü Ǡȋȓ̷ͼȅǽ ǶȅǼ͈ȄǼ, ͼǰǺȄǵ ǶǼȆʹȄ ǞǸǔ Δʨ ȅǧȅͥǱǢǼǵ 

ü Ǡȋȓ̷ͼȅǽǼ ΔʨȀ֚ȁ ȀǔȋǾȄǴǵ 

 

(Ǣ) TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ ǞǸǔ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǢȄǻɝǢȄȅǼǱȄ ǶǼȆ́Ȅ 

TIG (Tungsten Inert Gas) Ǡȋȓȅ̷ǔ ǞǢʨ ǚ̩ǺȄȋǵǼ Ǡ ȅǵ֖ɝǽ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ, ȭǻǣȄȋǵ non -consumable 

tungsten electrode ϤǸȁȄǼ ǢǼȄ ȁȓ ǞǸǔ inert gas (ȭǻǺǵ Argon) ΜȄǼȄ weld pool ֧ǼȅʹǱ ǼȄǣȄ ȁȓǑ ȀʪǢ 

Ǡ ǺȄǵȀ̮Ǳ Ǡȋȓȅ̷ǔ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ TIG welding machine ǞǸǔ welding torch -ǞǼ ǢȄǻɝ́ǺǱȄ 

(performance ) ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ ǻȄǧȄǘ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ Ǟʨ weld quality, safety ǞǸǔ equipment 

durability ȅǵȅ́Ǳ ǢȋǼǑ 

 

TIG Welding Machine Performance Checking: 

ș. ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǻȄǧȄǘ (Power Supply Check): 

¶ ȭǺȅǾȋǵ ȀʪǢ voltage  Ǡ current  ǗȀȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ 

¶ ǶȄǠȓȄǼ ȭǢǸǽ Ǡ ȀǔȋǻȄǤ ȅǯǽȄ ǸȄ ʹȅǱʈ͚ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸ 

 

Ț. Ǣȋ˿Ȅǽ ȭȀʨǔȀ ǶǼȆʹȄ (Control Settings): 

¶ Current (Ampere), polarity (AC/DC), ǞǸǔ mode ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȄ ȁȋȓȋǨ ȅǢǵȄ 

¶ Foot pedal ǸȄ control switch ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ 

 

ț. ǗǢɝ ͗Ȅʨɝǔ ȅȀȋ͗Ǻ (Arc Starting System): 

¶ HF (High Frequency) ǸȄ Lift arc system ʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ 

¶ ǗǢɝ smooth  ǞǸǔ stable  ȁȋˏ ȅǢǵȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ 

 

Ȝ. ϛȄȀ ỡ̄Ȅ ȅȀȋ͗Ǻ (Gas Flow System): 

¶ Argon gas flow rate (ȀȄǴȄǼǰǱ 8ƙ15 L/min) ʪǢ ǗȋǨ ȅǢǵȄ 

¶ Gas regulator, fl ow meter ǞǸǔ hose leak -free ȅǢǵȄ 

 

 



329 

Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

Welding Torch Performance Checking: 

ș. ǬȋǧɝǼ ǖǸ͛Ȅ (Torch Condition): 

¶ ǬȋǧɝǼ body, cable Ǡ nozzle  ́ ȅǱʈ͚ ȅǢǵȄ 

¶ ǖȅǱȅǼʱ ǱȄǶ ǸȄ ȭǶȄȑȄǼ ȅǧͥ ǗȋǨ ȅǢǵȄ 

 

Ț. Tungsten Electrode ǶǼȆʹȄ: 

¶ electrode  ȀʪǢǹȄȋǸ sharpen  ǢǼȄ ȁȋȓȋǨ ȅǢǵȄ 

¶ electrode contamination (ǺȓǽȄ/oxidation ) ǗȋǨ ȅǢǵȄ 

 

ț. Gas Nozzle Ǡ Collet Check: 

¶ nozzle ǶȅǼ͈ȄǼ Ǡ ȀʪǢ ȀȄǘȋǩǼ ȅǢǵȄ 

¶ collet Ǡ collet body ʪǢǹȄȋǸ electrode  ǴȋǼ ǼȄǣȋǨ ȅǢǵȄ 

 

Ȝ. Cooling System (ǻȅǳ ǲȄȋǢ): 

¶ water -cooled torch ȁȋǽ coolant flow ʪǢ ǗȋǨ ȅǢǵȄ 

¶ air -cooled ȁȋǽ ventilation ʪǢ ǗȋǨ ȅǢǵȄ 

 

ǢȄǻɝ́ǺǱȄ ǻȄǧȄǘȋȓǼ ǴȄǶ (Checking Procedure): 

șǑ ȭǺȅǾǵ ǧȄ֟ ǢȋǼ ȀǸ connection  ǶǼȆʹȄ Ǣξǵ 

ȚǑ ϛȄȀ ǧȄ֟ ǢȋǼ flow rate ȭȀǬ Ǣξǵ 

țǑ electrode  ȭȀǬ ǢȋǼ torch  ʙϊǱ Ǣξǵ 

ȜǑ scrap metal Ǟ test weld ǢȋǼ arc stability Ǡ bead quality ȭǳӝǵ 

ȝǑ ʙȋȓȄǩǵ ȁȋǽ settings adjust Ǣξǵ 

 

(ǣ) ǖʅȄȅ̩ȓȄȋǼǩ ǞǸǔ ϛȄȀ ʙǸȄȁ ȭȀǬ ǢǼǵ 

TIG (Tungsten Inert Gas) Ǡȋȓȅ̷ǔ ȁȋǽȄ ǞǢʨ ǖǱʅ̇ ֨ʷ, ǶȅǼ͈ȄǼ ǞǸǔ ǚˌǺȄȋǵǼ Ǡȋȓȅ̷ǔ ʙȅʆȓȄ, ȭǻǣȄȋǵ 

non-consumable tungsten electrode ϤǸȁȄǼ ǢǼȄ ȁȓ ǞǸǔ inert shielding gas ΜȄǼȄ weld 

pool-ȭǢ ǸȄֱǺ˦ȋǽǼ ʹȅǱǢǼ ʙǹȄǸ ȭǲȋǢ ǼʹȄ ǢǼȄ ȁȓǑ TIG welding-Ǟ ǹȄȋǽȄ quality weld bead ǶȄǠȓȄǼ 

ǩϢ welding amperage ǞǸǔ gas flow ȀʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȄ ӝǸǘ ͼξΖԛǰɝǑ 

ǻȅǳ amperage ǢǺ ȁȓ, ǱȋǸ plate-Ǟ ǶǻɝȄ̔ penetration ȁȋǸ ǵȄǑ ǗǸȄǼ amperage ȭǸȅǾ ȁȋǽ plate Ԛȋȑ 

ȭǻȋǱ ǶȄȋǼ, distortion ȁȋǱ ǶȄȋǼ, ǞǸǔ tungsten electrode ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ ǞǢǘǹȄȋǸ gas flow ǢǺ ȁȋǽ 

weld area ʪǢǺȋǱȄ ֧ǼȅʹǱ ȁȋǸ ǵȄ, Ƿȋǽ porosity, oxidation ǞǸǔ contamination ȮǱȅǼ ȁȋǸǑ ǗǼ gas 

flow ȭǸȅǾ ȁȋǽ turbulence ֩ ȅ͊ ȁȋȓ ǸȄǱȄȀ ȅǺȋǾ weld quality ǣȄǼȄǶ ǢǼȋǱ ǶȄȋǼǑ 

 

ǱȄǘ plate thickness, joint type, welding position, cup size ǞǸǔ base metal ǖԑǻȄȓȆ ȀʪǢ 

amperage Ǡ gas flow ȅǵǸɝȄǧǵ ǢǼȄ ǖǱʅ̇ ʙȋȓȄǩǵȆȓ ˕ȄǵǑ 

 

TIG Welding Amperage  

Amperage ȁȋǽȄ welding current-ǞǼ ǶȅǼǺȄǰ, ǻȄ arc-ǞǼ heat ȮǱȅǼ ǢȋǼǑ Ǟǘ heat base metal Ǥȅǽȋȓ 

weld pool ȮǱȅǼ ǢȋǼǑ TIG welding-Ǟ amperage ȀȄǴȄǼǰǱ plate thickness, material type, joint 

preparation ǞǸǔ welding position ǖԑǻȄȓȆ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ 
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Amperage ȭȀʨǔȋȓǼ ͼξΖ 

ȀʪǢ amperage ȭȀǬ ǢǼȋǽð 

¶ arc stable ǲȄȋǢ 

¶ weld pool ȅǵȓ̆ǰ ǢǼȄ Ȁȁǩ ȁȓ 

¶ ʙȋȓȄǩǵȆȓ penetration ǶȄǠȓȄ ǻȄȓ 

¶ weld bead ֧̋Ǽ Ǡ ȀǺȄǵ ȁȓ 

¶ burn-through, undercut ǞǸǔ distortion ǢǺ ȁȓ 

 

Plate Thickness ǖԑǻȄȓȆ Amperage ȅǵǴɝȄǼǰ 

ȀȄǴȄǼǰ ȅǵȓǺ ǖԑǻȄȓȆ plate ǻǱ Ԛξ ȁȋǸ, amperage ǱǱ ȭǸȅǾ ǽȄǤȋǸǑ ǶȄǱǽȄ plate-ǞǼ ǩϢ ǢǺ current ǞǸǔ 

ȭǺȄǬȄ plate-ǞǼ ǩϢ ȭǸȅǾ current ʙȋȓȄǩǵ ȁȓǑ 

 

ȀȄǴȄǼǰ ǴȄǼǰȄ: 

ȅ͗ȋǽǼ ȭʹȋʔ ʙȄȓ ʙȅǱ 0.001 inch thickness-ǞǼ ǩϢ 1amp ǸȄ ʙȄȓ ʙȅǱ 1 mm thickness-ǞǼ ǩϢ 30ƙ

40 amp ǴǼȄ ȭǻȋǱ ǶȄȋǼ, ǱȋǸ Ǟʨ material Ǡ job condition ǖԑǻȄȓȆ ǶȅǼǸȅǱɝǱ ȁȋǱ ǶȄȋǼǑ 

 

ǚǳȄȁǼǰϖοǶ amperage range: 

 

ȭ̘ȋǬǼ ԚξΖ Ȁ̭ȄϤ Amperage Range 

  

1.0 mm 30 ƙ 50 A 

1.5 mm 40 ƙ 70 A 

2.0 mm 50 ƙ 80 A 

3.0 mm 80 ƙ 120 A 

4.0 mm 120 ƙ 160 A 

 

ȭǵȄǬ: 

¶ Overhead ǸȄ vertical position-Ǟ ȀȄǴȄǼǰǱ flat position-ǞǼ ԅǽǵȄȓ ȅǢӫǬȄ ǢǺ amperage 

ϤǸȁȄǼ ǢǼȄ ȁȓ 

¶ Root pass, fill pass Ǡ cap pass ǖԑǻȄȓȆ amperage ǶȅǼǸǱɝǵ ȁȋǱ ǶȄȋǼ 

¶ Stainless steel, mild steel Ǡ aluminium-ǞǼ ǩϢ amperage requirement ȅǹ̏ ȁȋǱ ǶȄȋǼ 

 

ǢǺ Amperage ȁȋǽ ǢȆ ȀǺϬȄ ȁȓ 

¶ Arc ԋǸɝǽ ȁȓ 

¶ Base metal ǹȄȋǽȄǹȄȋǸ Ǥȋǽ ǵȄ 

¶ Penetration ǢǺ ȁȓ 

¶ Weld bead ЖӨ Ǡ ԋǸɝǽ ȁȓ 

¶ Fusion defect ȁȋǱ ǶȄȋǼ 
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ȭǸȅǾ Amperage ȁȋǽ ǢȆ ȀǺϬȄ ȁȓ 

¶ Plate ǖȅǱȅǼʱ Ǥȋǽ ȭǻȋǱ ǶȄȋǼ 

¶ Burn-through ȁȋǱ ǶȄȋǼ 

¶ Undercut ȁȋǱ ǶȄȋǼ 

¶ Heat affected zone Ǹȑ ȁȋȓ ǻȄȓ 

¶ Tungsten tip damage ȁȋǱ ǶȄȋǼ 

¶ Weld bead ӝǸ ǧǠȑȄ Ǡ ǖȅǵȓȅǺǱ ȁȋǱ ǶȄȋǼ 

 

Gas Flow  

Gas flow ȁȋǽȄ shielding gas-ǞǼ ʙǸȄȋȁǼ ȁȄǼ, ǻȄ ȀȄǴȄǼǰǱ litre per minute (L/min) ǞǢȋǢ ȅǵǴɝȄǼǰ ǢǼȄ 

ȁȓǑ TIG welding-Ǟ ǖȅǴǢȄǔǾ ȭʹȋʔ Argon gas ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟǘ gas arc, molten, weld pool ǞǸǔ 

hot tungsten electrode-ȭǢ ǸȄǱȄȋȀǼ oxygen, nitrogen Ǡ moisture ȭǲȋǢ ǼʹȄ ǢȋǼǑ 

 

Gas Flow ȭȀʨǔȋȓǼ ͼξΖ 

ȀʪǢ gas flow ǲȄǢȋǽð 

¶ Weld area oxidation ȭǲȋǢ ֧ǼȅʹǱ ǲȄȋǢ 

¶ Porosity ǢǺ ȁȓ 

¶ Arc stable ǲȄȋǢ 

¶ Tungsten contamination ǢǺ ȁȓ 

¶ Bead appearance ǶȅǼ͈ȄǼ Ǡ ǚ˒ǽ ȁȓ 

 

Gas Cup Size 

 Gas cup ǸȄ ceramic nozzle ȁȋǽȄ torch-ǞǼ ȀȄǺȋǵǼ ǖǔǾ, ȭǻǣȄǵ ȅǳȋȓ shielding gas ȭǸǼ ȁȋȓ weld 

zone-ȭǢ ȭǯȋǢ ǼȄȋǣǑ Cup size ǻǱ Ǹȑ ȁȋǸ, gas coverage area ǱǱ Ǹȑ ȁȋǸǑ ǱȄǘ cup size ǖԑǻȄȓȆ gas 

flow ʪǢ ǢǼȋǱ ȁȓǑ 

 

Cup Size ǖԑǻȄȓȆ Gas Flow ȅǵǴɝȄǼǰ 

ȀȄǴȄǼǰǹȄȋǸ cup size Ǹȑ ȁȋǽ gas flow ȅǢӫǬȄ ȭǸȅǾ ǽȄȋǤ ǞǸǔ cup size ȭǨȄǬ ȁȋǽ ǢǺ gas flow ǻȋǲ͊ ȁȓǑ 

 

ȀȄǴȄǼǰ guideline: 

 

Cup Size Ȁ̭ȄϤ Gas Flow 

#4 6 ƙ 8 L/min 

#5 7 ƙ 10 L/min 

#6 8 ƙ 12 L/min 

#7 10 ƙ 12 L/min 

#8 12 ƙ 15 L/min 
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ȭǵȄǬ: 

¶ Outdoor condition-Ǟ gas flow ȅǢӫǬȄ ǸȄȑȄȋǱ ȁȋǱ ǶȄȋǼ 

¶ ӝǸ ȭǸȅǾ gas flow ȅǳȋǽ turbulence ȁȋǱ ǶȄȋǼ 

¶ ӝǸ ǢǺ gas flow ȅǳȋǽ shielding ǖȀҪǰɝ ȁȋǸ 

 

ǢǺ Gas Flow ȁȋǽ ǢȆ ȀǺϬȄ ȁȓ 

¶ Weld metal oxidation ȁȓ 

¶ Porosity ȮǱȅǼ ȁȓ 

¶ Weld bead ǢȄǽȋǧ ǸȄ ǵȆǽȋǧ ȁȋȓ ǻȄȓ 

¶ Tungsten electrode contaminated ȁȓ 

¶ Arc unstable ȁȓ 

 

ȭǸȅǾ Gas Flow ȁȋǽ ǢȆ ȀǺϬȄ ȁȓ 

¶ Turbulence ȮǱȅǼ ȁȓ 

¶ ǸȄǘȋǼǼ ǸȄǱȄȀ weld zone-Ǟ ӿȋǢ ǻȄȓ 

¶ Gas ǖǶǧȓ ȁȓ 

¶ Weld quality ǣȄǼȄǶ ȁȋǱ ǶȄȋǼ 

¶ Arc wandering ȁȋǱ ǶȄȋǼ 

 

Plate Thickness, Cup Size Ǡ Gas Flow-ǞǼ Ȁ̩ Ǣɝ 

Plate thickness ǸȄȑȋǽ ȀȄǴȄǼǰǱ amperage ǸȄȋȑǑ ǱȋǸ gas flow ȀǼȄȀȅǼ plate thickness-ǞǼ ǚǶǼ ǵȓ, 

ǸǼǔ cup size, joint accessibility, welding position ǞǸǔ surrounding air movement-ǞǼ ǚǶǼ ȭǸȅǾ 

ȅǵǹɝǼ ǢȋǼǑ Ǳ֓Ǡ ȭǺȄǬȄ plate ǸȄ Ǹȑ joint area-ǞǼ ȭʹȋʔ Ǹȑ cup ϤǸȁȄǼ ǢǼȄ ȁȋǱ ǶȄȋǼ, ǱȄǘ gas flow-Ǡ 

ǞǢӶ ȭǸȅǾ ǽȄǤȋǱ ǶȄȋǼǑ 

 

ȭȀʨǔ ȅǵǴɝȄǼȋǰǼ ȀǺȓ ȅǸȋǸǧʅ ȅǸǿȓ 

TIG welding amperage ǞǸǔ gas flow ȭȀǬ ǢǼȄǼ ȀǺȓ ȅǵ̦ ȅǸǿȓͼȋǽȄ ȅǸȋǸǧǵȄ ǢǼȋǱ ȁȋǸð 

1. Base metal type 

2. Plate thickness 

3. Joint design 

4. Welding position 

5. Cup size 

6. Tungsten electrode size 

7. Welding speed 

8. Indoor ǸȄ outdoor working condition 

9. Required penetration Ǡ bead profile 

 

ʙȄǲȅǺǢ ȭȀʨǔȋȓǼ ǚǳȄȁǼǰ 

 

ǴǼȄ ǻȄǢ 2 mm mild steel plate lap joint weld ǢǼȋǱ ȁȋǸ ǞǸǔ #6 cup ϤǸȁȄǼ ǢǼȄ ȁȋǸǑ 

ǱȄȁȋǽ- 
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¶ Amperage: ʙȄȓ 50ƙ80 A 

¶ Gas Flow: ʙȄȓ 8ƙ12 L/min 

ǗǸȄǼ ǻȅǳ 3 mm stainless steel plate weld ǢǼȄ ȁȓ ǞǸǔ #7 cup ϤǸȁȄǼ ǢǼȄ ȁȓ, ǱȄȁȋǽð 

¶ Amperage: ʙȄȓ 80ƙ120 A 

¶ Gas Flow: ʙȄȓ 10ƙ12 L/min 

¶ Weld discoloration ǢǺ ȁȓ 

¶ Required penetration ǶȄǠȓȄ ǻȄȓ 

 

ȅǵǼȄǶ˭Ȅ ȀǱǢɝǱȄ 

¶ Gas cylinder ȀǸȀǺȓ ȭȀȄǩȄ Ǡ secure ǖǸ͛Ȅȓ ǼȄǣȋǱ ȁȋǸ 

¶ Regulator Ǡ hose leakage ǗȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ 

¶ ȭǺȅǾǵ ȭȀʨǔ ǶȅǼǸǱɝȋǵǼ ǗȋǤ power condition ȅǵǼȄǶǳ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸ 

¶ ǖȅǱȅǼʱ current ȅǳȋȓ plate ǸȄ electrode damage ǢǼȄ ǻȄȋǸ ǵȄ 

¶ PPE ϤǸȁȄǼ ǢȋǼ test weld ǢǼȋǱ ȁȋǸ 

 

(Ǥ) ȅǸȅǹ̏ ǩȋȓ̀ ǞǸǔ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔǢǼǵ 

TIG (ǬȄǔȋ͗ǵ ǘǵȄǬɝ ϛȄȀ) Ǡȋȓȅ̷ǔ ǞǢʨ ǚ̏Ǳ, ̫֨  Ǡ ǚˌǺȄȋǵǼ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱǑ Ǟ ʙȅʆȓȄȓ ǞǢʨ ǵǵ-ǢǵȅǩǚȋǺǸǽ 

ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ϤǸȁȄǼ ǢȋǼ ǗǢɝ ֩ȅ͊ ǢǼȄ ȁȓ ǞǸǔ ǗǤɝǵ ǸȄ ǖϢ ǘǵȄǬɝ ϛȄȋȀǼ ȀȄȁȄȋϦ Ǡȋȓ̷ ԚǽȋǢ ǸȄǱȄȋȀǼ 

ǖȅ̋ȋǩǵ, ǵȄǘȋʏȄȋǩǵ Ǡ ǗʖɝǱȄǼ ́ȅǱǢǼ ʙǹȄǸ ȭǲȋǢ Ǽ́Ȅ ǢǼȄ ȁȓǑ Ƿȋǽ Ǟǘ Ƕ˸ȅǱȋǱ ǶȅǼ͈ȄǼ, Ǻ֩ǰ, ǾȅʱǾȄǽȆ Ǡ 

ԍȅ͊ǵ̋ǵ Ǡȋȓ̷ ȮǱȅǼ ǢǼȄ Ȁ̭Ǹ ȁȓǑ 

TIG Ǡȋȓȅ̷ǔ ȅǸȋǾǿǹȄȋǸ ϤǸϘǱ ȁȓ ǺȄǘ̷ ȅ͗ǽ, ȭ͗ǘǵȋǽȀ ȅ͗ǽ, ǖʅȄ֟ȅǺȅǵȓȄǺ, ǖʅȄǽȓ ȅ͗ǽ, ǶȄǱǽȄ ȭ̘Ǭ, ǶȄǘǶ Ǡ 

ǚˌǺȄȋǵǼ ǷʅȄȅʛȋǢǾǵ ǢȄȋǩǼ ȭʹȋʔǑ ǢȄȋǩǼ ǴǼǵ, ȭǺǬȄȋǽǼ ʙǢȄǼ, ǩȋȓȋ̀Ǽ ǴǼǵ, ȭ̘ȋǬǼ ԚξΖ ǞǸǔ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ 

ǖԑǻȄȓȆ ʨǗǘȅǩ Ǡȋȓȅ̷ǔ-ǞǼ ȭǢȐǾǽ Ǡ ȭǺȅǾǵ ȭȀʨǔ ǶȅǼǸȅǱɝǱ ȁȓǑ 

 

TIG Ǡȋȓȅ̷ǔ-ǞǼ ʙǴȄǵ ǚǶȄǳȄǵ 

ʨǗǘȅǩ Ǡȋȓȅ̷ǔ ǢǼȄǼ ǩϢ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǚǶǢǼǰ Ǡ ǻ̆ȄǔǾ ʙȋȓȄǩǵ ȁȓð 

ș. TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ: Ǟʨ Ǡȋȓȅ̷ǔ ǢȄȋǼ̀ ȀǼǸǼȄȁ ǢȋǼǑ ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ǞȅȀ ǸȄ ȅǮȅȀ ǢȄȋǼ̀ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

Ț. Ǡȋȓȅ̷ǔ Ǭǧɝ: Ǭǧɝ-ǞǼ ǺȄϡȋǺ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ǴȋǼ ǼȄǣȄ ȁȓ ǞǸǔ ȅǾȅ̷ǔ ϛȄȀ Ǡȋȓ̷ ǞȅǼȓȄȋǱ ʙǸȄȅȁǱ ȁȓǑ 

ț. ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ: Ǟʨ ǵǵ-ǢǵȅǩǚȋǺǸǽ ǘȋǽȋʭȄǮǑ Ǟʨ Ǥȋǽ Ǡȋȓȋ̷ ȅǺȋǾ ǻȄȓ ǵȄ, ǸǼǔ ǗǢɝ ֩ȅ͊ ǢȋǼǑ 

Ȝ. ȅǷǽȄǼ ǼǮ: ǻǣǵ ǩȋȓ̀ ԛǼǰ ǢǼȄǼ ʙȋȓȄǩǵ ȁȓ, Ǳǣǵ ȅǷǽȄǼ ǼǮ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

ȝ. ȅǾȅ̷ǔ ϛȄȀ: ȀȄǴȄǼǰǱ ǗǤɝǵ ϛȄȀ ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄ Ǡȋȓ̷ ԚǽȋǢ ֧Ǽȅ́Ǳ ǼȄȋǣǑ 

Ȟ. Ǘǲɝ ɹʅȄ̩: Ǟʨ ǘȋǽǢȅʏǢʅȄǽ ȀȄȅǢɝǬ ȀҪǰɝ ǢȋǼǑ 

ȟ. ȭǸǩ ȭǺǬȄǽ: ȭǻ ȭǺǬȄǽ ǸȄ ȭ̘ȋǬ Ǡȋȓ̷ ǢǼȄ ȁȓ, ȭȀʨǘ ȭǸǩ ȭǺǬȄǽǑ 

 

TIG Ǡȋȓȅ̷ǔ ǢǼȄǼ ԛǸɝʙϊȅǱ 

ș. ʑǘǔ Ǡ ǩǸ ȅǼȋǢȄȓȄǼȋǺ̀ ȭǸȄǪȄ 

ǢȄǩ ςξǼ ǗȋǤ ȅǵȋǧǼ ȅǸǿȓͼȋǽȄ ֓ǪȋǱ ȁȋǸð 

¶ ȭǢȄǵ ǴǼȋǵǼ ǩȋȓ̀ ǢǼȋǱ ȁȋǸ 

¶ ȭǺǬȄȋǽǼ ǴǼǵ ǢȆ 
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¶ ȭ̘ȋǬǼ ԚξΖ ǢǱ 

¶ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ ǢȆ 

¶ ȅǷǽȄǼ ǼǮ ǽȄǤȋǸ ȅǢǵȄ 

¶ Ǡȋȓ̷ ȀȄǘǩ ǢǱ ȁȋǸ 

Ț. ȭǸǩ ȭǺǬȄǽ ʙϊǱ ǢǼȄ 

¶ ȭ̘ȋǬǼ ǚǶǼ ǲȄǢȄ ǺȅǼǧȄ, ȭǱǽ, ǺȓǽȄ, Ǽǔ Ǡ ǗʖɝǱȄ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ǩȋȓ̀ Ǟǩ ȀʪǢǹȄȋǸ ȅǷǬ-ǗǶ ǢǼȋǱ ȁȋǸ 

¶ ʙȋȓȄǩǵ ȁȋǽ ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ǖʅȄǽȄǘǵȋǺ̀ ʪǢ ǼȄǣȋǱ ȁȋǸ 

ț. ȭǺȅǾǵ ȭȀʨǔ ǢǼȄ 

¶ ǞȅȀ ǸȄ ȅǮȅȀ ֙Ǯ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸ 

¶ ǖʅȄȅ̩ȓȄȋǼǩ ʪǢ ǢǼȋǱ ȁȋǸ 

¶ ϛȄȀ ỡ̄Ȅ ʪǢ ǢǼȋǱ ȁȋǸ 

¶ ȭǶȄǽȄȅǼʨ ȀʪǢǹȄȋǸ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸ 

¶ ʙȋȓȄǩǵ ȁȋǽ ȅʙ-ȋ̛Ȅ Ǡ ȭǶȄ͗-ȋ̛Ȅ ȭȀǬ ǢǼȋǱ ȁȋǸ 

Ȝ. Ǭǧɝ Ǡ ǘȋǽȋʭȄǮ ʙϊǱ ǢǼȄ 

¶ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ȀʪǢǹȄȋǸ ǾȄȋǶɝǵ ǢǼȋǱ ȁȋǸ 

¶ ǵǩǽ, ǢȋǽǬ Ǡ ǢȋǽǬ ǸȅǮ ʪǢǺȋǱȄ ǽȄǤȄȋǱ ȁȋǸ 

¶ ǘȋǽȋʭȄǮ ǞʺȋǬǵǾǵ ǚǶ֜ʱ ǼȄǣȋǱ ȁȋǸ 

ȝ. ȅǵǼȄǶ˭Ȅ ʙϊȅǱ 

¶ Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ 

¶ ȁʅȄ̃ ȭˁȄǹȀ 

¶ ǖʅȄȋʙȄǵ 

¶ ȭȀǷʨ ς 

¶ ǶȅǼ͈ȄǼ Ǡ ǸȄֱ ǧǽȄǧǽ֜ʱ ǢȄȋǩǼ ͛Ȅǵ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ 

 

 

TIG Ǡȋȓȅ̷ǔ-ǞǼ ֚ǽ ȭǢȐǾǽ 

ș. ǗǢɝ ȭǽǔǲ: ǗǢɝ ȭǽǔǲ ӝǸ ȭǸȅǾ ȁȋǽ ǗǢɝ Ǘǵȋ͗Ǹǽ ȁȋȓ ǻȄȓ ǞǸǔ ȅǾȅ̷ǔ ǢȋǺ ǻȄȓǑ ǗǸȄǼ ӝǸ ǢǺ ȁȋǽ ǘȋǽȋʭȄǮ 

ǠȓȄǢɝȅǶȀ-Ǟ ȭǽȋǤ ǢǵǬȄȅǺȋǵǾǵ ȁȋǱ ǶȄȋǼǑ ǱȄǘ ǗǢɝ ȭǨȄǬ Ǡ ȅ͛Ǽ ǼȄǣȋǱ ȁȋǸǑ 

 

Ț. Ǭǧɝ ǖʅȄȋˈǽ: ȀȄǴȄǼǰǱ Ǭǧɝ șȘ̄ ȭǲȋǢ șȝ̄ ȭǢȄȋǰ Ǡȋȓȅ̷ǔ ȅǮȋǼǢǾȋǵǼ ȅǸǶȅǼǱ ǸȄ ǚǽȋǬȄ ȅǳȋǢ ȀȄǺȄϢ ȭȁǽȄȋǵȄ 

ǲȄȋǢǑ  

 

ț. ȅǷǽȄǼ ǼǮ ǖʅȄȋˈǽ: ȅǷǽȄǼ ǼǮ ȀȄǴȄǼǰǱ șȝ¯ ȭǲȋǢ ȚȘ¯ ȭǢȄȋǰ Ǡȋȓ̷ ԚȋǽǼ ȀȄǺȋǵ ǴȋǼ ȅǷǮ ǢǼȋǱ ȁȓǑ ȅǷǽȄǼ 

ǼǮ ȀǸȀǺȓ ȅǾȅ̷ǔ ϛȄȋȀǼ Ǻȋϡ ǼȄǣȋǱ ȁȋǸǑ 

 

Ȝ. ʏȄȋǹǽ ȅ͟Ǯ: ӝǸ ΚǱ ǧǽȋǽ ȭǶȅǵȋʏǾǵ ǢǺ ȁȋǸ ǞǸǔ ӝǸ ǴȆȋǼ ǧǽȋǽ ǖȅǱȅǼʱ ȅȁǬ ǘǵԚǬ ȁȋǸǑ ǱȄǘ ȀǺȄǵ Ǡ ȅǵȓȅ̆Ǳ 

ǤȅǱ ǸǩȄȓ ǼȄǣȋǱ ȁȋǸǑ 

 

ȝ. ȅȁǬ Ǣȋ˿Ȅǽ: ȅǸȋǾǿ ǢȋǼ ǶȄǱǽȄ ȭ̘ȋǬǼ ȭ́ȋʔ ȅȁǬ Ǣȋ˿Ȅǽ ӝǸ ͼξΖԛǰɝ, ǵǘȋǽ ȭ̘Ǭ Ԛȋȑ ȭǻȋǱ ǶȄȋǼǑ 

 

Ȟ. Ǡȋȓ̷ ȅǸǮ Ǣȋ˿Ȅǽ: ǹȄȋǽȄ ȅǸǮ ȭǶȋǱ ȭ͗ȅǮ ȁʅȄ̃ ֙ǹȋǺ̀, ȀʪǢ ǗǢɝ ȭǽǔǲ ǞǸǔ ǚǶ֜  ɦȅǷǽȄǼ ǖʅȄȅǮǾǵ ʙȋȓȄǩǵǑ 
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ȅǸȅǹ̏ ǴǼȋǵǼ ǩȋȓ̀ 

ș. ǸȄǬ ǩȋȓ̀: ԋǘʨ ȭ̘Ǭ ǞǢǘ ȀǺǱȋǽ ǶȄǾȄǶȄȅǾ ȭǼȋǣ ǱȄȋǳǼ Ǟǩ ǞǢȋʔ Ǡȋȓ̷ ǢǼȄ ȁȓǑ 

ϤǸȁȄǼ: ȭ̘Ǭ ǷʅȄȅʛȋǢǾǵ, ǶȄǘǶ ǠȓȄǢɝ 

ͼξΖ: Ǟǩ ǖʅȄǽȄǘǵȋǺ̀ Ǡ ξǬ ϛȄǶ ȀʪǢ ȁȋǱ ȁȋǸ 

 

Ț. ϨȄǶ ǩȋȓ̀: ǞǢʨ ȭ̘ȋǬǼ ǚǶǼ ǗȋǼǢʨ ȭ̘Ǭ ǠǹȄǼϨȄǶ ǢȋǼ Ǡȋȓ̷ ǢǼȄ ȁȓǑ 

ϤǸȁȄǼ: ȅǲǵ ȅǾǬ ȭǺǬȄǽ ǠȓȄǢɝ 

ͼξΖ: ԋǘ ȭ̘ȋǬǼ ǹȄȋǽȄ ȅǷǚǾǵ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ 

 

ț. ʨ ǩȋȓ̀: ǞǢʨ ȭ̘ȋǬǼ ǚǶǼ ǗȋǼǢʨ ȭ̘Ǭ ȡȘ¯ ȭǢȄȋǰ ǳсȑ ǢȅǼȋȓ Ǡȋȓ̷ ǢǼȄ ȁȓǑ 

ϤǸȁȄǼ: ȭʚǺ, ȀȄȋǶȄǬɝ, ͮȄȋǢǬ ǷʅȄȅʛȋǢǾǵ 

ͼξΖ: ȅǷȋǽǬ ȀȄǘǩ ȀǺȄǵ ǼȄǣȋǱ ȁȋǸ 

 

ȅǸȅǹ̏ Ǡȋȓȅ̷ǔ ǶȅǩǾǵ 

 

ș. ̛ʅȄǬ ǶȅǩǾǵ (șǞǷ / șȅǩ): Ǟʨ ȀǸȋǧȋȓ Ȁȁǩ ǶȅǩǾǵǑ 

֧ȅǸǴȄ: Ǡȋȓ̷ Ԛǽ Ȁȁȋǩ ȅǵȓ̆ǰ ǢǼȄ ǻȄȓ 

 

Ț. ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾǵ (ȚǞǷ / Țȅǩ): Ǟ ǖǸ͛Ȅȓ Ǡȋȓ̷ ǽȄǘǵ ȁǼȄǘǩ̀Ȅǽ ǲȄȋǢǑ 

ǧʅȄȋǽ˙: Ǻȋ̵ǵ ǸȄ ǤȅǽȋǱȄ ȭǺǬȄǽ ȅǵȋǧǼ ȅǳȋǢ ǵȄǺȋǱ ǧȄȓ 

ʙȋȓȄǩǵ: ȀʪǢ Ǭǧɝ ǖʅȄȋ̍ǽ Ǡ ȅ͟Ǯ Ǣȋ˿Ȅǽ 

 

ț. ǹȄʨɝǢʅȄǽ ǶȅǩǾǵ (țǞǷ / țȅǩ): Ǟ ǖǸ͛Ȅȓ Ǡȋȓ̷ ǽȄǘǵ ǹȄʨɝǢʅȄǽ ȅǮȋǼǢǾȋǵ ǲȄȋǢǑ 

ǧʅȄȋǽ˙: Ǡȋȓ̷ Ԛǽ ȅǵȋǧ Ǥȅȑȋȓ ǶȑȋǱ ǶȄȋǼ 

ʙȋȓȄǩǵ: ǢǺ ȅȁǬ ǘǵԚǬ Ǡ ȭ͗ȅǮ ֙ǹȋǺ̀ 

 

TIG Ǡȋȓȅ̷ǔ-ǞǼ ʙȅȀȅǮǚǼ  

TIG (ǬȄǔȋ͗ǵ ǘǵȄǬɝ ϛȄȀ) Ǡȋȓȅ̷ǔ ǞǢʨ ǚ̩ǺȄȋǵǼ Ǡȋȓȅ̷ǔ Ƕ˸ȅǱ, ȭǻǣȄȋǵ ǵǵ-ǢǵȅǩǚȋǺǸǽ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄȋǮǼ 

ǺȄϡȋǺ ǗǢɝ ȮǱȅǼ ǢǼȄ ȁȓ ǞǸǔ ǗǤɝǵ ϛȄȀ ΜȄǼȄ Ǡȋȓ̷ ԚǽȋǢ ֧Ǽȅ́Ǳ ǼȄǣȄ ȁȓǑ ȅǸȅǹ̏ ǩȋȓ̀ Ǡ ǶȅǩǾȋǵ ʨǗǘȅǩ 

Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ȀʪǢ ǩȋȓ̀ ȅʙǶȄȋǼǾǵ, ȅǷǬ-ǗǶ, ǖʅȄȅ̩ȓȄȋǼǩ, ϛȄȀ ỡ̄Ȅ, Ǭǧɝ ǖʅȄȋ̍ǽ, ȅǷǽȄǼ ǼǮ Ǣȋ˿Ȅǽ ǞǸǔ 

ʏȄȋǹǽ ȅ͟Ǯ ǸǩȄȓ ǼȄǣȄ ǖǱʅ̇ ǩξȅǼǑ 
 

 

 

TIG Ǡȋȓȅ̷ǔ ʙȅȀȅǮǚǼ (ȀǢǽ ǩȋȓȋ̀Ǽ ǩϢ ʙȋǻȄǩʅ) 

ș. ǢȄȋǩǼ ȅǵȋǳɝǾǵȄ ֓ȋǪ ȭǵǠȓȄ 

¶ ǩǸ ȅǾǬ, ʑǘǔ ǞǸǔ ȭ͟ȅȀȅǷȋǢǾǵ ǹȄȋǽȄǹȄȋǸ ǶȑȋǱ ȁȋǸ 

¶ ǩȋȓ̀ ǬȄǘǶ, ǶȅǩǾǵ, ȭ̘Ǭ ȅǲǢȋǵȀ, Ǡȋȓ̷ ȀȄǘǩ ǞǸǔ ȭǺȋǬȅǼȓȄǽ ȅǧǵȋǱ ȁȋǸ 

Ț. ȭǸǩ ȭǺǬȄǽ ʙϊǱ ǢǼȄ 

¶ ȭ̘ȋǬǼ ǚǶǼ ǲȄǢȄ ǺȅǼǧȄ, ȭǱǽ, Ǽǔ, ԎǽȄ Ǡ ǺȓǽȄ ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸ 

¶ ǩȋȓ̀ ǞȅǼȓȄ ςǢǵȄ Ǡ ǶȅǼ͈ȄǼ ǼȄǣȋǱ ȁȋǸ 

ț. ǩȋȓ̀ ȅǷǬ-ǗǶ ǢǼȄ 

¶ ȅǵǴɝȄȅǼǱ ǺȄǶ ǖԑǻȄȓȆ ȭ̘Ǭ ǸȀȄȋǱ ȁȋǸ 
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¶ ξǬ ϛȄǶ, ǖʅȄǽȄǘǵȋǺ̀ ǞǸǔ ǠǹȄǼϨȄǶ ʪǢ ǗȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸ 

¶ ʙȋȓȄǩǵ ȁȋǽ ϜȄǢ Ǡȋȓ̷ ȅǳȋǱ ȁȋǸ 

Ȝ. ȭǺȅǾǵ ȭȀʨǔ ǢǼȄ 

¶ ȭǺǬȄȋǽǼ ǴǼǵ ǖԑǻȄȓȆ ǞȅȀ/ȅǮȅȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸ 

¶ ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ǖʅȄȅ̩ȓȄȋǼǩ ȭȀǬ ǢǼȋǱ ȁȋǸ 

¶ ǢȄǶ ȀȄǘǩ ǖԑǻȄȓȆ ϛȄȀ ỡ̄Ȅ ȭȀǬ ǢǼȋǱ ȁȋǸ 

¶ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ ȀʪǢǹȄȋǸ ǾȄǶɝ ǢȋǼ Ǭȋǧɝ ȭȀǬ ǢǼȋǱ ȁȋǸ 

ȝ. ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄ 

¶ Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ, ȭˁȄǹȀ, ǖʅȄȋʙȄǵ, ȭȀǷʨ ς ϤǸȁȄǼ ǢǼȋǱ ȁȋǸ 

¶ Ǘǲɝ ɹʅȄ̩ ʪǢǹȄȋǸ ǽȄǤȄȋǵȄ ǗȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȋǸ 

¶ ϛȄȀ ȅǽǢ ǗȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸ 

Ȟ. ȭǬ ͗ǼȄǵ ǢǼȄ 

¶ ֚ǽ ǢȄȋǩǼ ǗȋǤ ͓ʅȄǶ ȭ̘ȋǬǼ ǚǶǼ ȭǬ͗ Ǡȋȓ̷ ǢǼȋǱ ȁȋǸ 

¶ ǗǢɝ ͗ʅȄȅǸȅǽʨ, ȅǸǮ ȭǾǘǶ, ȭǶȅǵȋʏǾǵ Ǡ ϛȄȀ ǢȄǹȄȋǼǩ ǻȄǧȄǘ ǢǼȋǱ ȁȋǸ 
 

ǢȄȋǩǼ ǧȄȅȁǳȄ ǖԑǻȄȓȆ ʙȅǱʨ ǩȋȓ̀ Ǡ ǶȅǩǾȋǵ ʙȅȀȅǮǚǼ ȅǢӫǬȄ ǶȅǼǸȅǱɝǱ ȁȓǑ ǱȄ ȅǵȋ̦ ǗȋǽȄǧǵȄ ǢǼȄ ȁǽǕ 

 

ϨȄǶ ǩȋȓ̀: șǞǷ, ȚǞǷ, Țȅǩ, țȅǩ ǶȅǩǾǵ- 

 

Ǣ) ϨȄǶ ǩȋȓ̀: șǞǷ ǶȅǩǾǵ ʙȅȀȅǮǚǼ: șǞǷ ǶȅǩǾȋǵ ǢȄǩʨ ȀǺǱǽ ǖǸ͛Ȅȓ ǢǼȄ ȁȓ, ǱȄǘ Ǟʨ ԅǽǵȄ֚ǽǢ ȀȁǩǑ 

ʙȅȀȅǮǚǼ 

ș. ԋǘʨ ȭ̘Ǭ/ȋǺǬȄǽ ȅǵǴɝȄȅǼǱ ǺȄȋǶ ʙϊǱ ǢξǵǑ 

Ț. ȭ̘Ǭ ԋʨ ǞǢʨǼ ǚǶǼ ǗȋǼǢʨ ǠǹȄǼϨȄǶ ǢȋǼ ǸȀȄǵǑ 

ț. ǩȋȓ̀ ǖǔǾ ǶȅǼ͈ȄǼ ǢξǵǑ 

Ȝ. ʙȋȓȄǩǵ ȁȋǽ ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ȭ̘Ǭ ȅ͛Ǽ ǢξǵǑ 

ȝ. TIG ȭǺȅǾȋǵ ȀʪǢ ǢȄȋǼ̀, ϛȄȀ ỡ̄Ȅ Ǡ ǬȄǔȋ͗ǵ ȭȀǬ ǢξǵǑ 

Ȟ. Ǭǧɝ 70° ƙ80° ȭǢȄȋǰ ǴȋǼ ǗǢɝ ςξ ǢξǵǑ 

ȟ. Ǡȋȓ̷ Ԛǽ ȮǱȅǼ ȁȋǽ ǴȆȋǼ ǴȆȋǼ ǩȋȓ̀ ǸǼȄǸǼ ǞȅǤȋȓ ǻȄǵǑ 

Ƞ. ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȅǷǽȄǼ ǼǮ ȭǻȄǤ ǢξǵǑ 

ȡ. ȀҪǰɝ Ǡȋȓ̷ ȭǾȋǿ ȭʆǬȄǼ ԛǼǰ ǢȋǼ ǗǢɝ Ǹ̎ ǢξǵǑ 

șȘ. Ǡȋȓ̷ ǭȄ̃Ȅ ȁȋǽ ǩȋȓ̀ ǶǼȆʹȄ ǢξǵǑ 

 

ǣ) ϨȄǶ ǩȋȓ̀: ȚǞǷ ǶȅǩǾǵ ʙȅȀȅǮǚǼ: ȚǞǷ ǶȅǩǾȋǵ ȅǷȋǽǬ Ǡȋȓ̷ ǖԑ֗ȅǺǢǹȄȋǸ ǢǼȄ ȁȓǑ 

ʙȅȀȅǮǚǼ 

ș. ȭ̘Ǭ ԋʨ ϨȄǶ ǩȋǻȂȋ̀ ǚ̀νǹȄȋǸ ȭȀǬ ǢξǵǑ 

Ț. ǩȋȓ̀ ǞǽȄǢȄ ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ ǢξǵǑ 

ț. ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ȀʪǢ ǖʅȄǽȄǘǵȋǺ̀ ʪǢ ǢξǵǑ 

Ȝ. ȭǺȅǾǵ ȭȀʨǔȀ (ǢȄȋǼ̀, ϛȄȀ, ǬȄǔȋ͗ǵ) ʪǢ ǢξǵǑ 

ȝ. Ǭǧɝ ǞǢӶ ǚǶȋǼǼ ȅǳȋǢ ȅǵȓ̆ȋǰ ǴȋǼ ǗǢɝ ςξ ǢξǵǑ 

Ȟ. ǩȋȓȋ̀Ǽ ǺȄǪ ǸǼȄǸǼ ȀǺȄǵ ǤȅǱȋǱ Ǡȋȓ̷ ǢξǵǑ 
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ȟ. ʙȋȓȄǩǵ ȁȋǽ ǖ̼ ǖ̼ ǢȋǼ ȅǷǽȄǼ ǼǮ ȅǳǵǑ 

Ƞ. ǤȅǽǱ ǴȄԅ ȅǵȋǧ Ƕȋȑ ǵȄ ǻȄȓ ȭȀȅǳȋǢ ȭǣȓȄǽ ǼȄӝǵǑ 

ȡ. ȭǾǿ ʙȄȋ̇ ȭʆǬȄǼ ԛǼǰ ǢξǵǑ 

șȘ. Ǡȋȓȋ̷Ǽ Ǥǭǵ Ǡ ȅǷǚǾǵ ǶǼȆʹȄ ǢξǵǑ 

 

Ǥ) ϨȄǶ ǩȋȓ̀: Țȅǩ ǶȅǩǾǵ ʙȅȀȅǮǚǼ: Țȅǩ ǶȅǩǾȋǵ ȀȄǴȄǼǰǱ ȁǼȄǘǩ̀Ȅǽ ;ǹ ǬȄǘǶ Ǡȋȓ̷ ǢǼȄ ȁȓǑ ϨȄǶ ǩȋȓȋ̀ Ǟʨ 

ǢȄȋǩǼ ǴǼǵ ǖԑǻȄȓȆ ȀȄǘǮ ǶȅǩǾȋǵ ʙȋȓȄǤ ȁȋǱ ǶȄȋǼǑ 

ʙȅȀȅǮǚǼ 

ș. ȭ̘Ǭ ԋʨ ϨȄǶ ǩȋǻȂȋ̀ ǞǺǵǹȄȋǸ ǸȀȄǵ ǻȄȋǱ Ǡȋȓȅ̷ǔ ;ǹ ǖԑ֗ȅǺǢ ǲȄȋǢǑ 

Ț. ǩȋȓ̀ ǖǔǾ ǶȅǼ͈ȄǼ Ǡ ςǢǵȄ ǼȄӝǵǑ 

ț. ϜȄǢ Ǡȋȓ̷ ǢȋǼ ȭ̘Ǭ ȅ͛Ǽ ǢξǵǑ 

Ȝ. TIG ȭǺȅǾȋǵ ǚǶ֜ʱ ȭȀʨǔ ȅǳǵǑ 

ȝ. Ǭǧɝ 70° ƙ80° ȭǢȄȋǰ ǴȋǼ ǗǢɝ ςξ ǢξǵǑ 

Ȟ. ǞǢ ǶȄǾ ȭǲȋǢ ǖϢ ǶȄȋǾ ȀǺȄǵ ǤȅǱȋǱ Ǡȋȓ̷ ǢξǵǑ 

ȟ. ȅǷǽȄǼ ǼǮ ȀȄǺȋǵǼ ȅǳȋǢ ǴȋǼ ʙȋȓȄǩǵǺȋǱȄ ȅǳǵǑ 

Ƞ. ȅǸǮ ȀǺȄǵ ǼȄӝǵǑ 

ȡ. ǗǢɝ ȭʆǬȄǼ ǸȄ ȭǾǿ ǖǔǾ ԛǼǰ ǢȋǼ ǗǢɝ Ǹ̎ ǢξǵǑ 

șȘ. ȅǹӮʅȓȄǽ ǶǼȆʹȄ ǢξǵǑ 

 

ǥ) ϨȄǶ ǩȋȓ̀: țȅǩ ǶȅǩǾǵ ʙȅȀȅǮǚǼ: țȅǩ ǶȅǩǾȋǵ Ǡȋȓ̷ ǚ̀νǹȄȋǸ ǢǼȋǱ ȁȓǑ Ǟʨ ԅǽǵȄ֚ǽǢ ǢʪǵǑ 

ʙȅȀȅǮǚǼ 

ș. ȭ̘Ǭ ԋʨ ǚ̀ν ǖǸ͛Ȅȓ ϨȄǶ ǩȋǻȂȋ̀ ȭȀǬ ǢξǵǑ 

Ț. ǩȋȓ̀ ǖǔǾ ǶȅǼ͈ȄǼ ǢξǵǑ 

ț. ǚǶȋǼ Ǡ ȅǵȋǧ ϜȄǢ Ǡȋȓ̷ ȅǳǵǑ 

Ȝ. ȭǺȅǾǵ ȭȀʨǔȀ ʪǢ ǢξǵǑ 

ȝ. ȀȄǴȄǼǰǱ ȅǵǧ ȭǲȋǢ ǚǶǼ ȅǳȋǢ Ǡȋȓ̷ ςξ ǢξǵǑ 

Ȟ. ȭǨȄǬ Ǡȋȓ̷ Ԛǽ ȮǱȅǼ ǢȋǼ ǴȆȋǼ ǴȆȋǼ ǚǶȋǼǼ ȅǳȋǢ ǚӹǵǑ 

ȟ. ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȅǷǽȄǼ ǼǮ ȅǳǵǑ 

Ƞ. ʙȅǱʨ ǴȄȋǶ ȅǸǮ ȭǨȄǬ Ǡ ȅǵȓȅ̆Ǳ ǼȄӝǵǑ 

ȡ. ǚǶȋǼǼ ʙȄȋ̇ ǞȋȀ ȭʆǬȄǼ ԛǼǰ ǢξǵǑ 

șȘ. Ǡȋȓȋ̷Ǽ ȭȀȄǩȄ֧ȅǩ Ǡ ȅǷǚǾǵ ǶǼȆʹȄ ǢξǵǑ 

 

ǸȄǬ ǩȋȓ̀: șǞǷ, ȚǞǷ, Țȅǩ, țȅǩ ǶȅǩǾǵ- 

Ǣ) ǸȄǬ ǩȋȓ̀: șǞǷ ǶȅǩǾǵ ʙȅȀȅǮǚǼ: ȀǺǱǽ ǖǸ͛Ȅȓ ǸȄǬ ǩȋȓ̀ Ǡȋȓ̷ ǢǼȄ Ȁȁǩ ǞǸǔ ȭǶȅǵȋʏǾǵ ȅǵȓ̆ǰ ǹȄȋǽȄ ȁȓǑ 

ʙȅȀȅǮǚǼ 

ș. ԋǘʨ ȭ̘ȋǬǼ ǴȄǼ ȀǺȄǵ ǢȋǼ ʙϊǱ ǢξǵǑ 

Ț. ȭ̘Ǭ ԋʨ ǶȄǾȄǶȄȅǾ ȭǼȋǣ ȅǵǴɝȄȅǼǱ root gap ǼȄӝǵǑ 

ț. ǩȋȓ̀ ǖǔǾ ǶȅǼ͈ȄǼ ǢξǵǑ 

Ȝ. ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ȭ̘Ǭ ȭȀȄǩȄ ǢȋǼ ǗǬǢȄǵǑ 
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ȝ. ȀʪǢ TIG ȭȀʨǔȀ ȅǳǵǑ 

Ȟ. Ǭǧɝ ȭǢȄǰ ʪǢ ȭǼȋǣ ǗǢɝ ςξ ǢξǵǑ 

ȟ. ǩȋȓȋ̀Ǽ ςξȋǱ Ǡȋȓ̷ Ԛǽ ȮǱȅǼ ǢξǵǑ 

Ƞ. ȀǺȄǵ ǤȅǱȋǱ ȀȄǺȋǵ ǞȅǤȋȓ Ǡȋȓ̷ ǢξǵǑ 

ȡ. ʙȋȓȄǩǵ ȁȋǽ ȅǷǽȄǼ ǼǮ ȅǳǵǑ 

șȘ. Ǡȋȓ̷ ȭǾǿ ǢȋǼ ǶǼȆʹȄ ǢξǵǑ 

 

ǣ) ȅǷȋǽǬ ǩȋȓ̀: ȚǞǷ ǶȅǩǾǵ ʙȅȀȅǮǚǼ: ȚǞǷ ǵȄǺʨ ȀȄǴȄǼǰǱ ȅǷȋǽȋǬǼ ǩϢ ϤǸϘǱ ȁȋǽǠ ǻȅǳ ǩǸ ȅǾȋǬ ǞǹȄȋǸ 

ǚȋ̀ǣ ǲȄȋǢ, ǱȋǸ ȅǵȋǳɝǾǵȄ ǖԑǻȄȓȆ ȀȄǘǮ ǶȅǩǾȋǵ ǩȋȓ̀ ȅǵȓ̆ǰ ǢǼȋǱ ȁȋǸǑ 

ʙȅȀȅǮǚǼ 

ș. ȭ̘Ǭ ԋʨ ǞǢʨ ǗȋǼǢʨǼ ǚǶǼ ȡȘ ȅǮʈȆ ȭǢȄȋǵ ȭǼȋǣ ǖԑ֗ȅǺǢ ǽȄǘȋǵ ȭȀǬ ǢξǵǑ 

Ț. ǩȋȓ̀ ǶȅǼ͈ȄǼ ǢξǵǑ 

ț. ȀʪǢ root gap ǵȄ ȭǼȋǣ ϜȄǢ Ǡȋȓ̷ ȅǳǵǑ 

Ȝ. ȭǺȅǾȋǵǼ ǢȄȋǼ̀ Ǡ ϛȄȀ ȭȀǬ ǢξǵǑ 

ȝ. Ǭǧɝ ȅǵȓȅ̆ǱǹȄȋǸ ǴȋǼ ǗǢɝ ςξ ǢξǵǑ 

Ȟ. ǩȋȓȋ̀Ǽ ǺȄǪ ǸǼȄǸǼ Ȝȝ ȅǮʈȆ ȭǼȋǣ ǴȆȋǼ ǴȆȋǼ Ǡȋȓ̷ ǢξǵǑ 

ȟ. ȅǷǽȄǼ ǼǮ ȀǺȄǵǹȄȋǸ ȅǳǵǑ 

Ƞ. ȅǸǮ ȭǻǵ ǞǢȅǳȋǢ ȭǸȅǾ ǵȄ ǻȄȓ ǱȄ ȭǣȓȄǽ ǼȄӝǵǑ 

ȡ. ȭǾǿ ǖǔǾ ԛǼǰ ǢȋǼ ǗǢɝ Ǹ̎ ǢξǵǑ 

șȘ. Ǡȋȓ̷ ǶǼȆʹȄ ǢξǵǑ 

 

Ǥ) ǸȄǬ ǩȋȓ̀: Țȅǩ ǶȅǩǾǵ ʙȅȀȅǮǚǼ: Țȅǩ ȁȋǽȄ ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾȋǵ ;ǹ ǩȋȓ̀, ǻȄ ǸȄǬ ǩȋȓȋ̀Ǽ ǩϢ ӝǸǘ ʙǧȅǽǱǑ 

ʙȅȀȅǮǚǼ 

ș. ȭ̘Ǭ ԋʨ ǚ̀νǹȄȋǸ ǸȀȄǵ ǻȄȋǱ ǩȋȓ̀ Ǘԑ֗ȅǺǢ ȁȓǑ 

Ț. ǩȋȓ̀ ǞǽȄǢȄ ǶȅǼ͈ȄǼ ǢξǵǑ 

ț. Root gap ʪǢ ȭǼȋǣ ϜȄǢ Ǡȋȓ̷ ȅǳǵǑ 

Ȝ. TIG ȭȀʨǔȀ ʪǢ ǢξǵǑ 

ȝ. ǗǢɝ ςξ ǢȋǼ ǩȋǻȂȋ̀ ȭǨȄǬ Ԛǽ ȮǱȅǼ ǢξǵǑ 

Ȟ. ȀǺȄǵ ǤȅǱȋǱ Ǘԑ֗ȅǺǢǹȄȋǸ Ǡȋȓ̷ ǧȄǽȄǵǑ 

ȟ. ʙȋȓȄǩǵǺȋǱȄ ȅǷǽȄǼ ǼǮ ȅǳǵǑ 

Ƞ. Ԛǽ ȅǵȓ̆ȋǰ ȭǼȋǣ ȅǸǮ ȀǺȄǵ ǢξǵǑ 

ȡ. ȭǾǿ ʙȄȋ̇ ǗǢɝ ǴȆȋǼ Ǹ̎ ǢξǵǑ 

șȘ. ȅǷǚǾǵ Ǡ ȅǸǮ ǶǼȆʹȄ ǢξǵǑ 

 

ǥ) ǸȄǬ ǩȋȓ̀: țȅǩ ǶȅǩǾǵ ʙȅȀȅǮǚǼ: țȅǩ ǶȅǩǾȋǵ ǸȄǬ ǩȋȓ̀ ǚ̀νǹȄȋǸ Ǡȋȓ̷ ǢǼȄ ȁȓǑ 

ʙȅȀȅǮǚǼ 

ș. ȭ̘Ǭ ԋʨ ǚ̀νǹȄȋǸ ǸȄǬ ǩȋǻȂȋ̀ ȭȀǬ ǢξǵǑ 

Ț. ǩȋȓ̀ ǶȅǼ͈ȄǼ ǢξǵǑ 

ț. ȅǵǴɝȄȅǼǱ gap ȭǼȋǣ ϜȄǢ Ǡȋȓ̷ ǢξǵǑ 
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Ȝ. ȭǺȅǾǵ ȭȀʨǔȀ ʪǢ ǢξǵǑ 

ȝ. ȅǵȋǧǼ ȅǳǢ ȭǲȋǢ ǗǢɝ ςξ ǢξǵǑ 

Ȟ. ȭǨȄǬ Ԛǽ ȮǱȅǼ ǢȋǼ ǠǶȋǼǼ ȅǳȋǢ Ǡȋȓ̷ ǢξǵǑ 

ȟ. ʙȋȓȄǩǵ ǖԑǻȄȓȆ ȅǷǽȄǼ ǼǮ ȅǳǵǑ 

Ƞ. ǴȄȋǶ ǴȄȋǶ ȀǺȄǵ ȅǸǮ ȮǱȅǼ ǢξǵǑ 

ȡ. ǚǶȋǼ ȭǶȐǓȋǨ ȭʆǬȄǼ ԛǼǰ ǢξǵǑ 

șȘ. Ǡȋȓȋ̷Ǽ penetration Ǡ appearance ǶǼȆʹȄ ǢξǵǑ 

 

ʨ ǩȋȓ̀: șǞǷ, ȚǞǷ, Țȅǩ, țȅǩ ǶȅǩǾǵ- 

 

Ǣ) ʨ ǩȋȓ̀: șǞǷ ǶȅǩǾǵ ʙȅȀȅǮǚǼ: șǞǷ ȁȋǽȄ ̛ʅȄǬ ǶȅǩǾȋǵ ȅǷȋǽǬ ǩȋȓ̀, ǻȄ ʨ ǩȋȓȋ̀Ǽ ǩϢ ӝǸ ȀȄǴȄǼǰǑ 

ʙȅȀȅǮǚǼ 

ș. ǞǢʨ ȭ̘Ǭ ȀǺǱȋǽ ǼȄӝǵ ǞǸǔ ǖϢʨ 90° ȭǢȄȋǰ ǸȀȄǵǑ 

Ț. ǩȋȓ̀ ǖǔǾ ǶȅǼ͈ȄǼ ǢξǵǑ 

ț. ȀʪǢ ǖǸ͛Ȅȋǵ ϜȄǢ Ǡȋȓ̷ ȅǳǵǑ 

Ȝ. TIG ȭǺȅǾǵ ȭȀʨǔȀ ʪǢ ǢξǵǑ 

ȝ. Ǭǧɝ ԋǘ ȭ̘ȋǬǼ ȭǢȄȋǰǼ ȅǳȋǢ ǴȋǼ ǗǢɝ ςξ ǢξǵǑ 

Ȟ. ȭǨȄǬ Ǡȋȓ̷ Ԛǽ ȮǱȅǼ ǢξǵǑ 

ȟ. ǩȋȓ̀ ǸǼȄǸǼ ǴȆȋǼ ǴȆȋǼ ǞȅǤȋȓ ǻȄǵǑ 

Ƞ. ʙȋȓȄǩǵ ȁȋǽ ȅǷǽȄǼ ǼǮ ȭǢȄǰ ǸǼȄǸǼ ȅǳǵǑ 

ȡ. ȀǺȄǵ ȅǷȋǽǬ ȅǸǮ ȮǱȅǼ ǢξǵǑ 

șȘ. ȭǾȋǿ Ǡȋȓ̷ ǶǼȆʹȄ ǢξǵǑ 

 

ǣ) ʨ ǩȋȓ̀: ȚǞǷ ǶȅǩǾǵ ʙȅȀȅǮǚǼ: ȚǞǷ ȁȋǽȄ ȁǼȄǘǩ̀Ȅǽ ǶȅǩǾȋǵ ȅǷȋǽǬ ǩȋȓ̀Ǒ 

ʙȅȀȅǮǚǼ 

ș. ȭ̘Ǭ ԋʨ ʨ-ǩȋǻȂȋ̀ ǚ̀ν/ǖԑ֗ȅǺǢǹȄȋǸ 90° ȭǢȄȋǰ ȭȀǬ ǢξǵǑ 

Ț. ǩȋȓ̀ ǶȅǼ͈ȄǼ ǢξǵǑ 

ț. ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ǖǸ͛Ȅǵ ʪǢ ǢξǵǑ 

Ȝ. ȭǺȅǾǵ ȭȀʨǔȀ ʪǢ ǢξǵǑ 

ȝ. Ǭǧɝ ȭǢȄȋǰǼ ȭǢ̊ ǸǼȄǸǼ ǴȋǼ ǗǢɝ ςξ ǢξǵǑ 

Ȟ. ǚǶȋǼǼ Ǡ ȅǵȋǧǼ ȭ̘Ǭ ȀǺȄǵǹȄȋǸ ǤǽȄǵǑ 

ȟ. ʙȋȓȄǩǵǺȋǱȄ ȅǷǽȄǼ ǼǮ ȅǳǵǑ 

Ƞ. ǴȆȋǼ ǴȆȋǼ ǩȋȓ̀ ǸǼȄǸǼ Ǡȋȓ̷ ǧȄǽȄǵǑ 

ȡ. ȅǸǮ ȀǺȄǵ Ǡ ȅǷȋǽǬ ǗǢȄȋǼ ǼȄӝǵǑ 

șȘ. Ǡȋȓ̷ ȭǾȋǿ ǶǼȆʹȄ ǢξǵǑ 

 

Ǥ) ʨ ǩȋȓ̀: Țȅǩ ǶȅǩǾǵ ʙȅȀȅǮǚǼ: ʨ ǩȋȓȋ̀Ǽ ȭʹȋʔ Țȅǩ ȀǸȀǺȓ ʙǧȅǽǱ ǵȓ, ǱȋǸ ǻȅǳ ǩǸ ȅǼȋǢȄȓȄǼȋǺȋ̀ ǲȄȋǢ, 

ǱȄȁȋǽ Ȁǔȅ͆͊ ;ǹ ǸȄ ȀȄǘǮ ǩȋȓ̀ ȅȁȋȀȋǸ Ȁ̩̏ ǢǼȋǱ ȁȋǸǑ 

ʙȅȀȅǮǚǼ 
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ș. ʨ-ǩȋȓ̀ ǞǺǵǹȄȋǸ ǸȀȄǵ ǻȄȋǱ Ǡȋȓȅ̷ǔ ǽȄǘǵ ǖԑ֗ȅǺǢ ǲȄȋǢǑ 

Ț. ǩȋȓ̀ ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ ǢξǵǑ 

ț. ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ȅǷǬ-ǗǶ ȅǵȅ́Ǳ ǢξǵǑ 

Ȝ. TIG ȭȀʨǔȀ ʪǢ ǢξǵǑ 

ȝ. Ǭǧɝ 45° ǞǼ ǢȄǨȄǢȄȅǨ ȭǢȄȋǰ ǴȋǼ ǗǢɝ ςξ ǢξǵǑ 

Ȟ. ԋǘ ȭ̘ȋǬǼ ȅǺǽǵ͛ȋǽ ȭǨȄǬ Ԛǽ ȮǱȅǼ ǢξǵǑ 

ȟ. ȀǺȄǵ ǤȅǱȋǱ ǖԑ֗ȅǺǢǹȄȋǸ Ǡȋȓ̷ ǢξǵǑ 

Ƞ. ʙȋȓȄǩǵ ȁȋǽ ȅǷǽȄǼ ǼǮ ȅǳǵǑ 

ȡ. ȅǷȋǽǬ ȀȄǘǩ ȀǺȄǵ ǼȄӝǵǑ 

șȘ. ȭǾǿ ǢȋǼ Ǡȋȓ̷ ǶǼȆʹȄ ǢξǵǑ 

 

ǥ) ʨ ǩȋȓ̀: ț ǞǷ ǶȅǩǾǵ ʙȅȀȅǮǚǼ: ʨ ǩȋȓȋ̀Ǽ ǚ̀ν ǶȅǩǾȋǵ ȅǷȋǽǬ ǴǼȋǵǼ Ǡȋȓ̷ ǢǼȄ ȁȋǱ ǶȄȋǼ, ǢȄȋǩǼ ǴǼǵ 

ǖԑǻȄȓȆǑ 

ʙȅȀȅǮǚǼ 

ș. ʨ-ǩȋȓ̀ ǚ̀νǹȄȋǸ 90° ȭǢȄȋǰ ȭȀǬ ǢξǵǑ 

Ț. ǩȋȓ̀ ǖǔǾ ǶȅǼ͈ȄǼ ǢξǵǑ 

ț. ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ԍȒǹȄȋǸ ǗǬǢȄǵǑ 

Ȝ. ȀʪǢ ǢȄȋǼ̀ Ǡ ϛȄȀ ȭȀǬ ǢξǵǑ 

ȝ. ȅǵǧ ȭǲȋǢ ǗǢɝ ςξ ǢξǵǑ 

Ȟ. ȭǨȄǬ Ԛǽ ȮǱȅǼ ǢȋǼ ǴȆȋǼ ǴȆȋǼ ǠǶȋǼǼ ȅǳȋǢ ǚӹǵǑ 

ȟ. ȭǢȄǰ ǸǼȄǸǼ ȅǷǽȄǼ ǼǮ ȅǳǵǑ 

Ƞ. ԋǘ ǶȄȋǾ ȀǺȄǵ ȅǷǚǾǵ ȅǵȅ́Ǳ ǢξǵǑ 

ȡ. ǚǶȋǼǼ ǖǔȋǾ ȭʆǬȄǼ ԛǼǰ ǢξǵǑ 

șȘ. Ǡȋȓ̷ ȅǸǮ Ǡ ȅǷȋǽǬ ȀȄǘǩ ǶǼȆʹȄ ǢξǵǑ 

 

(ǥ) Ǡȋȓ̷ͼȅǽ ǶȅǼ͈ȄǼ, ͼǰǺȄǵ ǶǼȆʹȄ ǞǸǔ Δʨ ȅǧȅͥǱ ǢǼǵ 

 

ǺȅǮǚǽ ȝ-ǞǼ ǘǵǷǼȋǺǾǵ ǾȆǬ-ȝ.ț, ȅǸǿȓǸϊ ƚǥƛ ǖԑȀǼǰ ǢξǵǑ 

 

(Ǧ) Ǡȋȓ̷ͼȅǽǼ ΔʨȀ֚ȁ ȀǔȋǾȄǴǵ 

 

ǺȅǮǚǽ ȝ-ǞǼ ǘǵǷǼȋǺǾǵ ǾȆǬ-ȝ.ț, ȅǸǿȓǸϊ ƚǦƛ ǖԑȀǼǰ ǢξǵǑ 
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ȭȀǽǷ-ȋǧǢ (Self-Check) - Ȟ.ț 

 

Ȁǔȅʹ̔ ʙ̈́Ǖ 

 

ș. ʨǗǘȅǩ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ Ǡ Ǡȋȓȅ̷ǔ Ǭǧɝ ǢȄȋǩǼ ǗȋǤ ȭǢǵ ǶǼȆʹȄ ǢǼȋǱ ȁȓ? 

 

Ț. ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ǖʅȄȅ̩ȓȄȋǼǩ ȭȀǬ ǢǼȄ ȭǢǵ ͼξΖԛǰɝ? 

 

ț. ϛȄȀ ǢȄǶ ȀȄǘǩ ǖԑǻȄȓȆ ϛȄȀ ỡ̄Ȅ ȭȀǬ ǵȄ ǢǼȋǽ ǢȆ ȀǺϬȄ ȁȋǱ ǶȄȋǼ? 

 

Ȝ. ȅǸȅǹ̏ ǩȋȓ̀ Ǡ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ȭǢȄǵ ȅǸǿȓͼȋǽȄ ȅǵȓ̆ǰ ǢǼȋǱ ȁȓ? 

 

ǸϗȅǵǸɝȄǧǵȆ ʙ̈́Ǖ 

 

ș. ʨǗǘȅǩ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǢȄǻɝ́ǺǱȄ ǶǼȆʹȄǼ ǞǢʨ ͼξΖԛǰɝ ȅǸǿȓ ȭǢȄǵʨ? 

Ǣ) Ǽǔ ǶǼȆʹȄ ǢǼȄ 

ǣ) ϛȄȀ ʙǸȄȁ Ǡ ǘȋǽȋʭȄȋǮǼ ǖǸ͛Ȅ ǶǼȆʹȄ ǢǼȄ 

Ǥ) ȭ̘ȋǬǼ Ǡǩǵ ǺȄǶȄ 

ǥ) ȭǬȅǸȋǽǼ ǚˌǱȄ ȭǳǣȄ 

 

Ț. ȭ̘ȋǬǼ ԚξΖ ǸȄȑȋǽ ȀȄǴȄǼǰǱ ǢȆ ǢǼȋǱ ȁȓ? 

Ǣ) ǖʅȄȅ̩ȓȄȋǼǩ ǢǺȄȋǱ ȁȓ 

ǣ) ϛȄȀ Ǹ̎ ǢǼȋǱ ȁȓ 

Ǥ) ǖʅȄȅ̩ȓȄȋǼǩ ǸȄȑȄȋǱ ȁȓ 

ǥ) Ǭǧɝ ȀȅǼȋȓ ȅǵȋǱ ȁȓ 

 

ț. ϛȄȀ ỡ̄Ȅ ӝǸ ǢǺ ȁȋǽ ǢȆ ȁȋǱ ǶȄȋǼ? 

Ǣ) ǹȄȋǽȄ ȭǶȅǵȋʏǾǵ ȁȋǸ 

ǣ) ȭǶȄȋǼȄȅȀʨ ȁȋǱ ǶȄȋǼ 

Ǥ) ȅǸǮ ӝǸ Ǻ֩ǰ ȁȋǸ 

ǥ) ȭ̘Ǭ ǭȄ̃Ȅ ǲȄǢȋǸ 

 

Ȝ. țȅǩ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ʙǴȄǵ ǧʅȄȋǽ˙ ǢȆ? 

Ǣ) ϛȄȀ ȅȀȅǽ̃ȄǼ ȀǼȄȋǵȄ 

ǣ) Ǻȋ̵ǵ ȭǺǬȄǽ ȅǵȋǧ ȭǵȋǺ ǗȀȄ 

Ǥ) ȭ̘Ǭ ǢȄǬȄ 

ǥ) ǷȄǘȅǽǔ ǢǼȄ 
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ǚ˭Ǽ Ƕʔ (Answer Key) - Ȟ.ț  

 

Ȁǔȅʹ̔ ʙȋ̈́Ȅ˭ǼǕ 

 

ș. ʨǗǘȅǩ Ǡȋȓȅ̷ǔ ȭǺȅǾǵ Ǡ Ǡȋȓȅ̷ǔ Ǭǧɝ ǢȄȋǩǼ ǗȋǤ ȭǢǵ ǶǼȆʹȄ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ȭǺȅǾǵ Ǡ Ǭǧɝ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ, ǗǢɝ ʪǢǺȋǱȄ ȮǱȅǼ ȁȋˏ ȅǢǵȄ ǞǸǔ ϛȄȀ ʙǸȄȁ ϖȄǹȄȅǸǢ ǗȋǨ ȅǢǵȄ 

ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ ǢȄȋǩǼ ǗȋǤ ǶǼȆʹȄ ǢǼȋǱ ȁȓǑ 

 

Ț. ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ǖʅȄȅ̩ȓȄȋǼǩ ȭȀǬ ǢǼȄ ȭǢǵ ͼξΖԛǰɝ? 

ǚ˭Ǽ: ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ȀʪǢ ǖʅȄȅ̩ȓȄȋǼǩ ȭȀǬ ǵȄ ǢǼȋǽ ȭǶȅǵȋʏǾǵ ǢǺ ȁȋǱ ǶȄȋǼ ǸȄ ȭ̘Ǭ Ԛȋȑ ȭǻȋǱ ǶȄȋǼǑ ǱȄǘ 

ǹȄȋǽȄ ǺȄȋǵǼ Ǡȋȓȋ̷Ǽ ǩϢ ȀʪǢ ǖʅȄȅ̩ȓȄȋǼǩ ʙȋȓȄǩǵǑ 

 

ț. ϛȄȀ ǢȄǶ ȀȄǘǩ ǖԑǻȄȓȆ ϛȄȀ ỡ̄Ȅ ȭȀǬ ǵȄ ǢǼȋǽ ǢȆ ȀǺϬȄ ȁȋǱ ǶȄȋǼ? 

ǚ˭Ǽ: ϛȄȀ ỡ̄Ȅ ǢǺ ǸȄ ȭǸȅǾ ȁȋǽ Ǡȋȓ̷ Ԛǽ ʪǢǺȋǱȄ ֧Ǽȅ́Ǳ ȁȋǸ ǵȄ, Ƿȋǽ ȭǶȄȋǼȄȅȀʨ, ǖȅ̋ȋǮǾǵ ǸȄ ԋǸɝǽ Ǡȋȓ̷ ȁȋǱ 

ǶȄȋǼǑ 

 

Ȝ. ȅǸȅǹ̏ ǩȋȓ̀ Ǡ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ȭǢȄǵ ȅǸǿȓͼȋǽȄ ȅǵȓ̆ǰ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: Ǭǧɝ ǖʅȄȋ̍ǽ, ǗǢɝ ȭǽǔǲ, ȅǷǽȄǼ ǼǮ Ǣȋ˿Ȅǽ, ʏȄȋǹǽ ȅ͟Ǯ ǞǸǔ ȅȁǬ ǘǵԚǬ ȅǵȓ̆ǰ ǢǼȋǱ ȁȓǑ 

 

ǸϗȅǵǸɝȄǧǵȆ ʙȋ̈́Ȅ˭ǼǕ 

ș. ʨǗǘȅǩ Ǡȋȓȅ̷ǔ ǬȋǧɝǼ ǢȄǻɝ́ǺǱȄ ǶǼȆʹȄǼ ǞǢʨ ͼξΖԛǰɝ ȅǸǿȓ ȭǢȄǵʨ? 

ǚ˭Ǽ: ǣ) ϛȄȀ ʙǸȄȁ Ǡ ǘȋǽȋʭȄȋǮǼ ǖǸ͛Ȅ ǶǼȆʹȄ ǢǼȄ 

 

Ț. ȭ̘ȋǬǼ ԚξΖ ǸȄȑȋǽ ȀȄǴȄǼǰǱ ǢȆ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: Ǥ) ǖʅȄȅ̩ȓȄȋǼǩ ǸȄȑȄȋǱ ȁȓ 

 

ț. ϛȄȀ ỡ̄Ȅ ӝǸ ǢǺ ȁȋǽ ǢȆ ȁȋǱ ǶȄȋǼ? 

ǚ˭Ǽ: ǣ) ȭǶȄȋǼȄȅȀʨ ȁȋǱ ǶȄȋǼ 

 

Ȝ. țȅǩ ǶȅǩǾȋǵ Ǡȋȓȅ̷ǔ ǢǼȄǼ ȀǺȓ ʙǴȄǵ ǧʅȄȋǽ˙ ǢȆ? 

ǚ˭Ǽ: ǣ) Ǻȋ̵ǵ ȭǺǬȄǽ ȅǵȋǧ ȭǵȋǺ ǗȀȄ 
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ǩǸ ȅǾǬ (Job Sheet) - Ȟ.ț 

 

ǩȋǸǼ ǵȄǺ: ǸȄǬ ǩȋȓȋ̀ țȅǩ ǶȅǩǾȋǵ TIG Ǡȋȓȅ̷ǔ Ȁ̩Ȅǳǵ ǢξǵǑ 

 

ǢȄȋǩǼ Ƕ˸ȅǱ/ǴȄǶǕ (Working Procedure / Steps):  

șǑ ʙȋȓȄǩǵȆȓ ϤȅʱǤǱ ֧ǼʹȄ ȀǼ˙ȄǺ (PPE) Ȁǔʈȁ Ǡ ϤǸȁȄǼ ǢξǵǑ  

ȚǑ ǢȄǩʨ Ȁ̩ ̏ǢǼȋǱ ʙȋȓȄǩǵȆȓ ǚǶǢǼǰ, ǻ̆ǶȄȅǱ Ǡ ȀǼ˙ȄǺ Ȁǔʈȁ ǢξǵǑ 

țǑ ǩǸ ȅǾǬ, ʑǘǔ ǞǸǔ ǢȄȋǩǼ ȅǵǴɝȄȅǼǱ ȭ͟ȅȀȅǷȋǢǾǵ ǹȄȋǽȄǹȄȋǸ Ƕȋȑ ȅǵǵǑ 

ȜǑ TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ Ǡ ȀǼ˙ȄǺ ȅǵǸɝȄǧǵ ǢξǵǑ 

ȝǑ ȭǸǩ ȭǺǬȄǽ /ȋ̘Ǭ ʙϊǱ ǢξǵǑ 

ȞǑ ԋǘʨ ȭ̘Ǭ ǞǢǘ ȀǼǽȋǼǣȄȓ ǸȄǬ ǩȋȓ̀ ǗǢȄȋǼ ǸȀȄǵǑ 

ȟǑ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ξǬ ϛȄǶ ǼȄӝǵǑ  

ȠǑ ϜȄǢ Ǡȋȓ̷ ȅǳȋȓ ǩȋȓ̀ ȅ͛Ǽ ǢξǵǑ 

ȡǑ ȭǺȅǾǵ ȭȀʨǔ ǢξǵǑ 

șȘǑ ȭ̘ȋǬǼ ԚξΖ ǖԑǻȄȓȆ ǖʅȄȅ̩ȓȄȋǼǩ ȭȀǬ ǢξǵǑ 

șșǑ țȅǩ ǶȅǩǾȋǵ ǢȄȋǩǼ ȭȀǬ-ǗǶ ǢξǵǑ 

șȚǑ ͓ ʅȄǶ ȭǺǬȄȋǽ ȭǬ͗ ǼȄǵ ǢξǵǑ 

șțǑ ξǬ ǶȄȀ Ȁ̩Ȅǳǵ ǢξǵǑ 

șȜǑ ȅǷǽ Ǡ ǢʅȄǶ ǶȄȀ Ȁ̩ ̏ǢξǵǑ (ǻȅǳ ʙȋȓȄǩǵ ȁȓ) 

șȝǑ ȅǹӮʅȓȄǽ ǘ̑ȋǶǢǾǵ ǢξǵǑ 

șȞǑ ǻ̆ǶȄȅǱ ͼȅǨȋȓ ǼȄӝǵ ǞǸǔ ǢȄȋǩǼ ͛Ȅǵ ǶȅǼ͈ȄǼ ǢξǵǑ 

șȟǑ ǢȄǩ ȭǾȋǿ ʙȅǾʹȋǢǼ ȅǵǢǬ ǚǶ͛ȄǶǵ ǢξǵǑ    

 

ȀǱǢɝǱȄ (Caution):  

1. ϛȄȀ ȅȀȅǽ̃ȄǼ ȭȀȄǩȄǹȄȋǸ Ǡ ȅǵǼȄǶȋǳ ǼȄǣȋǱ ȁȋǸǑ 

2. ϛȄȀ ȅǽǢ ǲȄǢȋǽ ǢȄǩ ǢǼȄ ǻȄȋǸ ǵȄǑ 

3. ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ workpiece-Ǟ ͟Ǿɝ ǢǼȄȋǵȄ ǻȄȋǸ ǵȄǑ 

4. ǖȅǱȅǼʱ ǖʅȄȅ̩ȓȄȋǼǩ ϤǸȁȄǼ ǢǼȄ ǻȄȋǸ ǵȄǑ 

5. țȅǩ ǶȅǩǾȋǵ weld pool ȭǸȅǾ Ǹȑ ǢǼȄ ǻȄȋǸ ǵȄǑ 

6. ǶǻɝȄ̔ ǸȄֱ ǧǽȄǧǽ ǗȋǨ ǞǺǵ ͛Ȅȋǵ ǢȄǩ ǢǼȋǱ ȁȋǸǑ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet)- Ȟ.ț 

 

ǩȋǸǼ ǵȄǺ: ǸȄǬ ǩȋȓȋ̀ țȅǩ ǶȅǩǾȋǵ TIG Ǡȋȓȅ̷ǔ Ȁ̩Ȅǳǵ ǢξǵǑ 

 

ϤȅʱǤǱ ֧ ǼʹȄ ȀǼ˙ȄǺ Required 

PPE: 

ʙȋȓȄǩǵȆȓ     ǻ̆ǶȄȅǱ Required Tools 

& Equipment:  

ʙȋȓȄǩǵȆȓ     ǚǶǢǼǰ 

Required Materials:  

¶ Ǡȋȓȅ̷ǔ ȭȁǽȋǺǬ 

¶ ȭǽǳȄǼ ȭˁȄǹȀ 

¶ Ǡȋȓȅ̷ǔ ǖʅȄȋʙȄǵ 

¶ ȭȀǷʨ ς 

¶ ȭȀǷʨ ǤǤǽȀ 

¶ ǢǬǵ/ǷȄȓȄǼ ȭǼȅǩ͗ʅȄ̀ ȭʑȀ 

 

¶ TIG Ǡȋȓȅ̷ǔ ȭǺȅǾǵ 

¶ TIG Ǭǧɝ 

¶ Ǘǲɝ ɹʅȄ̩  

¶ ϛȄȀ ȅȀȅǽ̃ȄǼ (ǗǤɝǵ) 

¶ ϛȄȀ ȭǼͼȋǽǬǼ Ǡ ỡ̄Ȅ ȅǺǬȄǼ 

¶ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ 

¶ ǠȓʅȄǼ ʛȄǾ 

¶ ʈȄǘ̃ȄǼ / ǘȋǽȋʭȄǮ ǾȄȋǶɝǵȄǼ 

¶ ʴʅȄ̩ 

¶ ȅ͗ǽ ξǽ / ȭǺǩȄȅǼǔ ȭǬǶ 

¶ ʏȄǘ ͔ȓȄǼ 

¶ ȅǧȅǶǔ ȁʅȄǺȄǼ (ʙȋȓȄǩȋǵ) 

¶ ͓ʅȄǶ ȭ̘Ǭ ȭǬȋ͗Ǽ ǩϢ 

¶ ǺȄǘ̷ ȅ͗ǽ / 

ȭ͗ǘǵȋǽȀ ȅ͗ǽ ȭ̘Ǭ 

(ǩǸ ǖԑǻȄȓȆ) 

¶ ȅǷǽȄǼ ǼǮ 

¶ ǬȄǔȋ͗ǵ ǘȋǽȋʭȄǮ 

¶ ǗǤɝǵ ϛȄȀ 

¶ ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȄǶȑ 

¶ ǺȄȅǢɝǔ ǧǢ / ǺȄǢɝȄǼ 

 

 

 

ǮȄȓȄʈȄǺ / ȭǽǗǚǬ / ʑǘǔ: 

 

ǸȄǬ ǩȋȓ̀ țȅǩ ǶȅǩǾǵ (ȀǼǽ ȅǧʔ): 

   ȭ̘Ǭ-ș         ξǬ ϛȄǶ         ȭ̘Ǭ-Ț 

   ƅ   ƅ              ||              ƅ   ƅ 

   ƅ   ƅ              ||              ƅ   ƅ 

   ƅ   ƅ              ||              ƅ   ƅ 

   ƅ   ƅ              ||              ƅ   ƅ 

   ƅ   ƅ______________||______________ƅ   ƅ 

          ŷ 

      Ǡȋȓȅ̷ǔ ǽȄǘǵ (Vertical) 

 

   Ǡȋȓȅ̷ǔ ȅǳǢ: ȅǵǧ ȭǲȋǢ ǚǶȋǼ 

 

 

 

 

ȅǸȋǾǿ ȅǵȋǳɝǾǵȄǕ 

ȅǾʹȄǲͫǤǰ ǖԑοǶǹȄȋǸ Lap, Butt and Tee joints in 1F, 2F and 2G, 3G position ʙȅʆȓȄ ʙȅǾʹǢȋǳǼ 

ȀȁȄȓǱȄȓ ǖԑǾȆǽǵ ǢǼȋǸǵǑ 
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Ǡȋȓȅ̷ǔ (șȅǩ, Țȅǩ Ǡ țȅǩ)-ȅǮʨǘ 

ǘǵǷǼȋǺǾǵ ȅǾǬ (Information Sheet) ƙ Ȟ.Ȝ 

 

ȅǾǣǵ Ƿǽ-Ȝ: ǢǺɝ͛ǽ ǶȅǼ͈ȄǼ/ǼʹǰȄȋǸʹǰ ǢǼȋǱ ǶȄǼȋǸǑ 

 
 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ȅǾʹȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ ǢǼȋǱ, Ȁǔ˕ȄȅȓǱ ǢǼȋǱ 

Ǡ ֓ǪȄȋǱ ȀʹǺ ȁȋǸ, ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents): 

ü ǢǺɝ͛ǽ ǶȅǼǳǾɝǵ ǢǼǵ 

ü ǶȅǼ͈ȄǼ ǢǼȄǼ ǢȄǩ Ȁ̩Ȅǳǵ  

ü ǢǺɝ͛ǽ ȀȄǩȄȋǵȄ ǞǸǔ ӶǽȀ ǞǸǔ ǻ̆ǶȄȅǱ ȀǔǼʹǰ  

ü ǻ̆ǶȄȅǱ ǞǸǔ ȭǺȅǾǵ ǶȅǼ͈ȄǼ ǞǸǔ ǼʹǰȄȋǸʹǰ 

ü ǢǺɝ͛ȋǽǼ ǗǸǩɝǵȄ ǞǸǔ ʙȅǱǸ̎ǢǱȄ ֙  ɦǢǼǵ 

 

ǺȅǮǚǽ ț-ǞǼ ǘǵǷǼȋǺǾǵ ǾȆǬ-ț.Ȝ, ȅǸǿȓǸϊ ƚǢƛ ȁȋǱ ƚǦƛ ǖԑȀǼǰ ǢξǵǑ 

  


