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ǺȅǮǚǽ ȅǵȋǳɝȅǾǢȄ:  

 

 

 

ȭǩȋǵȅǼǢ ǺȅǮǚǽǕ 

ʆȅǺǢ ǵǔ  ǘǚȅǵǬ ȭǢȄǮ ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ 

șǑ SICIP -LE -CAD -01-G ȭǺȐȅǽǢ ǤȄȅǰȅǱǢ ǴȄǼǰȄ ϤǸȁȄǼ ǢȋǼ ǤǰǵȄ 

Ȁ̩Ȅǳǵ 

șȘ ǥ̀Ȅ 

ȚǑ SICIP -LE -CAD -02-G ǢǺɝȋ́ȋʔ ȭǶǾȄǤǱ ϖȄ͛ʅ Ǡ ȅǵǼȄǶ˭Ȅ 

(OHS) ǖԑǾȆǽȋǵǼ ʙȋȓȄǤ 

șȘ ǥ̀Ȅ 

țǑ SICIP -LE -CAD -03-G ǢǺɝȋ́ȋʔ ǘǔȋǼȅǩȋǱ ȭǻȄǤȄȋǻȄǤ ǢǼȄ ȝ ǥ̀Ȅ 

ȜǑ SICIP -LE -CAD -04 -G ϖ-ȅǵȋǳɝȅǾǱ ǳȋǽ ǢȄǩ ǢǼȄ ȝ ǥ̀Ȅ 

 

ȭȀʮǼ ȭ͟ȅȀȅǷǢ ǺȅǮǚǽǕ 

ʆȅǺǢ ǵǔ ǘǚȅǵǬ ȭǢȄǮ ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ 

șǑ SICIP -LE -CAD -01-S Ȁ֓ǩ ǖԑǾȆǽȋǵǼ ʙȋȓȄǤ ȘȜ ǥ̀Ȅ 

ȚǑ SICIP -LE -CAD -02-S ϥȄԑȓȄǽ, ʑȅȓǔ, ȭ͟ȅȀȅǷȋǢǾǵ ǞǸǔ 

Ǟȅ͗ȋǺǬ ǖԑǴȄǸǵ  

șȚ ǥ̀Ȅ 

țǑ SICIP -LE -CAD -03-S ȁʅȄ̃ ӶǽȀ ǞǸǔ ǶȄǠȓȄǼ ӶǽȀ ϤǸȁȄǼ ǢȋǼ 

ǢȄǩ ǢǼȄ 

șȚ ǥ̀Ȅ 

ȜǑ SICIP -LE -CAD -04 -S ǶȅǼǺȄǶ Ǡ ǤǰǵȄ Ȁ̩Ȅǳǵ ǢǼȄ șȚ ǥ̀Ȅ 

 

ǖʹȋǶǾǵ ȭ͟ȅȀȅǷǢ ǺȅǮǚǽǕ 

ʆȅǺǢ ǵǔ ǘǚȅǵǬ ȭǢȄǮ  ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ 

șǑ SICIP -LE -CAD -01-O ȭǺǢȄȅǵǢʅȄǽ ʑȅȓǔ ֓ǪȋǱ ǶȄǼȄ  țȘ ǥ̀Ȅ 

ȚǑ SICIP -LE -CAD -02-O ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾȋǵǼ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȄ țȘ ǥ̀Ȅ 

țǑ SICIP -LE -CAD -03-O ȅȀǞǵȅȀ ȅǺȅǽǔ ȭǺȅǾȋǵǼ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȄ țȘ ǥ̀Ȅ 

ȜǑ SICIP -LE -CAD -04-O CAD  ȀǷǬǠȓʅȄǼ ϤǸȁȄǼ ǢȋǼ 3D ǺȋǮǽ 

ǞǸǔ Mold ȮǱȅǼ ǢǼȄ 

șȚȘ ǥ̀Ȅ  

ȝǑ SICIP -LE -CAD -05-O ǢʅȄǺ (CAM ) ȭʙȄʈȄȅǺǔ-ǞǼ ǢȄǩ Ȁ̩Ȅǳǵ 

ǢǼȄǑ  

ȠȘ ǥ̀Ȅ 
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ǖʹȋǶǾǵ ȭ͟ȅȀȅǷǢ ǺȅǮǚǽ 

 

 

 

ǺȅǮǚǽ-ș 

 

 

 

 

 

 

 

 

ǺȅǮǚǽǕ ȭǺǢȄȅǵǢʅȄǽ ʑȅȓǔ ֓ǪȋǱ ǶȄǼȄ  

SICIP -LE -CAD -01-O 

 

 

 

 

 

 

ȅ͔ǽЋ ǷǼ ǘ̃Ȅȅ͖ Ǣȅ̩ʨʨǹȋǵȀ Ǟ  ̃ǘȋǵȄȋǹǾǵ ȭʙȄʈȄǺ 

ǖǲɝ ȅǸǹȄǤ, ǖǲɝ Ǻ̆ǰȄǽȓ 
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ǺȅǮǚǽ-ș 

 

gwWDj wk¥ivbvg t ſŌĴŖŗŇĴŖŏ Wªwqs ŊřļŝŃ ňŖŎŖ  

 

BDwbU ¤KvW t SICIP -LE -CAD -01-O                                                            ¥bvwgbvj AvIqvi t 30 NµUv| 

 

gwWD¥ji weeiY t  

Ǟǘ ǺȅǮǚȋǽ ¤gKvwbKÀvj WÃBs §Zwi Ki¥Z ¤h Ùvb, `ÎZv Ges g¥bvfve-Gi cÃ¥qvRb nq Zv ǖ̇ ɝɦ֖ ǼȋȓȋǨǑ G¥Z 

we¥klfv¥e ĪɪŖŎŝǺȊĦ ¤gKvwbK¨vj Ww«qs (¤gKvwbKÀvj WwÃqs ŒʖŝĴƯ Ŋřŗļŝť ŊŏŖ) Ges wÍ¥qwUs WÃBs (¤gKvwbKÀvj WÃBs 

¦Zwi KŎŖ) Ȁ̩ ȋǢɝ ǸǰɝǵȄ ȭǳȓȄ ȁȋȓȋǨǑ 

 

wkLb dj t Ǟǘ ǺȅǮǚǽʨ Ȁ̩ ̏ǢǼȄǼ ǶǼ ʙȅǾʹǰȄǲͫǼȄǕ 

ūģ ¤gKvwbK¨vj Ww«qs ŒʖŝĴƯ Ŋřŗļŝť ŊŏŝŃ ňŖŎŝŊģ 

Ŭģ ¤gKvwbK¨vj W«Bs ¦Zwi ĴŎŝŃ ňŖŎŝŊģ  

  

AÀv¥mm¥gµU ÍvB¥Uwiqv t  

ūģ ŗŊŗŋɺ ņŎŝŇŎ ¤gKvwbK¨vj Ww«qs ŊǤŖĵǤŖ ĴŎŖģ 

Ŭģ ¤gKvwbK¨vj Ww«qs-İŎ ŗŊŗŋɺ ŗŋĬ ŒŇŖȔ Ĳ ŊłƯŇŖ ĴŎŖģ  

ŭģ ŗŊŗŋɺ ǱŗťĦ-İ ŌŖǴŖ (dimension) ſŅĲťŖŎ ǺŝťŖĻŇŘťŃŖ ſŊŖļŖģ 

Ůģ ǱŗťĦ ŒȌĴŋŖŝŊ ƀŃŗŎ ĴŎŖģ 

ůģ ĬňŖŅŖŇ, Ŋ,̪ ōɰŖĦŐ, ĬňĴŎł Ĳ ĨǤŖŝŒ̝ŗŏ ŒŇŖȔ, ǱŗťĦ Ĳ ŊłƯŇŖ ĴŎŖģ 

Űģ ǺŝťŖĻŝŇ ſŊŒ ŏŖĪŇ ŊŖ ſŀľŖŌ ňŝťɪ ŗŇŗŅƯʸ ĴŎŖģ 

űģ ǱŗťĦ-İ ŗŇŝŅƯŐŇŖ ĨɲŋřƯȔ ĴŎŖģ 

Ųģ ſľĴŗŇĴǤŖŏ ǱŗťĦ-İ ľŏŖŝŎɼ, ŒŘŌŖ İŊĦ ŗŉľ ŒŇŖȔ ĴŎŖģ 
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Bbdi¥gkb kxU (Information Sheet ) - 1.1 

 

ȅǾǣǵ Ƿǽ-ș: ¤gKvwbK¨vj Ww«qs ŒʖŝĴƯ Ŋřŗļŝť ŊŏŝŃ ňŖŎŝŊģ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ȀǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents ): 

1. ȅǸȅǹ̏ ǴǼȋǵǼ ȭǺǢȄȅǵǢʅȄǽ ʑȅȓǔ 

2. ȭǺǢȄȅǵǢȄǽ ʑȅȓǔ-ǞǼ ȅǸȅǹ̏ ȅǹǚ 

3. ȅǸȅǹ̏ ʑȅȓǔ-Ǟ ǺȄʔȄ (dimension ) ȭǳǠȓȄǼ ʙȋȓȄǩǵȆȓǱȄ 

 

ȅǸȅǹ̏ ǴǼȋǵǼ ȭǺǢȄȅǵǢȄǽ ʑȅȓǔ 

ȭǺǢȄȅǵǢȄǽ ʑȅȓǔ ȁǽ ǻȄȅ̆Ǣ ǸȄ ʙȋǢȐǾǽ ȅǸǿȓǢ ȅǮǩȄǘǵ Ǡ ǶȅǼǢ̼ǵȄ ǢǼȄǼ ǞǢʨ ͼξΖԛǰɝ Ƕ˸ȅǱǑ Ǟʨ ǻ̆ǶȄȅǱ, 

ǻȄȅ̆Ǣ ȅȀȋ͗Ǻ, ȀǼ̇ȄǺ ǸȄ ȭǺȅǾȋǵǼ ȅǸ͚ȄȅǼǱ ȅǧʔ ǞǸǔ ǱȄǼ ǚǶȄǳȄǵȀ֚ȋȁǼ ȀʪǢ ǗǢȄǼ, Ǥǭǵ ǞǸǔ Ȁ̩ Ǣɝ ȅǧȅʔǱ 

ǢǼȄǼ ʙȅʆȓȄǑ ȅǸȅǹ̏ ǴǼȋǵǼ ȭǺǢȄȅǵǢȄǽ ʑȅȓǔ ǼȋȓȋǨ, ǻȄ ȅǸȅǹ̏ ǚȋ˶ȋϩ ϤǸϘǱ ȁȓǑ 

 

¤KvY (Angle): `yB ev Z¥ZvwaK mij ¤iLv GKB weµ`y¥Z wgwjZ n¥j Zv¥K ¤KvY e¥j| 

 

BwÜwbqvwis WÂBs Kivi RbÀ Ðiþãc~YÁ ¤KvYŒŌŚœt 

1.myė¥KvY (acute angle): 90
0 
Gi ¤P¥q ¤QvU ¤KvY A_vÁr (< 900)ί 

 

 

 

 

2. mg¥KvY (Right angle): 90
0 
Gi mgvb ¤KvY A_vr Á (= 900) 

 

 

 

 

3. Ç¬zj ¤KvY (Obtuse angle): 90
0 
Gi ¤P¥q eo, ŗĴ̒ ūŲŪ°-İŎ ſĹŝť ſĺŖľ ¤KvY A_v©r (>90 0 İŊĦ <1800) 

 

 

 

 

 

4.wecîZxc ¤KvY ( Opposite angle):  `yB ev Z¥ZvwaK mij¥iLv ¤Kv¥bv weµ`y¥Z ¤Q` Ki¥j ¤h ¤KvY Drcb¶ nq 

Zvi GKwU¥K AciwUi wecîZxc ¤KvY e¥j| ȅǸʙǱȆǶ ȭǢȄǰ ȀǸȀǺȓ ȀǺȄǵ ȁȓǑ 
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5. c~iK ¤KvY( Reciprocal Angle) :  ΉĪȊ ¤Kv¥Yi mgwČ 90
0 
n¥j Zv¥K c~iK ¤KvY e¥j| 

 

 

 

 

wÎfzR (Triangle): wZbwU evn~ ðviv mxgveï ¥Îæ¥K wæfzR e¥j| 

 

 

 

 

 

wÎfzR mvaviYZ `yB cÖKvi (Triangle basically two types ):  

1. ¤KvY¥f¥` wæfzR (Angle based triangle) 

2. evē¥f¥` wÎfzR (Side based triangle) 

 

1. ¤KvY¥f¥` wæfyR¥K wZbfv¥M fvM Kiv hvq: 

1.1 mg¥KvYx wæfzR (Right angled triangle): ¤h wæfz¥Ri GKwU ¤KvY 900 
(One angle is 900) 

 

 

 

 

1.2 myÎ¥KvYx wæfzR (acute angled triangle): ¤h wæfz¥Ri cî¥ZÀKwU ¤KvY 900 
Gi Kg 

 

 

 

 

 

1.3 Ç¬~j¥KvYx wæfzR (Obtuse angled triangle):  ¤h wæfz¥Ri GKwU ¤KvY 900   
Gi ¤ewk, ŗĴ̒ ūŲŪ 
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Ŭģ evny¥f¥` wæfzRſĴ Avevi wZbfv¥M fvM Kiv hvq: 

2.1mgevny wÎfzR (Equilateral Triangle): ¤h wæfz¥Ri wZb evē mgvb 

 

 

 

 

 

2.2 mgwØevny wÎfzR (Isosceles Triangle): ¤h wæfz¥Ri `yBwU evny ciÇĒi mgvb 

 

 

 

 

 

 

2.3 welgevny wÎfzR (Scalene Triangle): ¤h wæfz¥Ri ¥Kvb evny mgvb bq 

 

 

 

 

e¢ã, cwiwa, eÀvm, ¤Kµ`Â I eÀvmv¥aÁi cwiPq t 

 

e¢ã (Circle): GKwU Aveï eÍ¥iLv, hvi cîwZwU weµ`y ¤fZ¥ii GKwU weµ`y ¤_¥K mgvb `~¥i Zv¥KB e¢ã e¥j| 

 

 

 

 

 

¤Kµ`Â Center): ¥h gaÀ weµ`y¤K wÇ¬i awiqv e¢ã AvKv nq Zv¥K ¤Kµ`Â e¥j| 

 

 

 

 

 

cwiwa (Circumference): e¢¥ãi ¤K¥µ`Âi Pviw`¥Ki mxgveï ¤ėæ¥K cwiwa e¥j| AZGe e¢¥ãi cwiwa n¥jv e¢¥ãi 

cwimxgv| 
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e¨vm (Diameter): cwiwai GK cîv´å n¥Z AbÀ cîv´å chÁ´å ¤Kµ`Â eivei ¤h ¤iLv Uvbv nq Zv¥K eÀvm e¥jί 

 

 

 

 

 

e¨vmva© (Radius): e¢¥ãi eÀv¥mi AaÁvsk¥K eÀvmvaÁ e¥jί 

 

 

 

 

 

Dce¢ã (Ellipse): GKwU KYv¥K GKwU mgZj ¤ėæ ðviv hw` Ggbfv¥e ¤Q` Kiv¥bv nq hv¥Z djvdj wn¥m¥e 

GKwU eï e¥Íi Rb½ nq Zvn¥j DË eï eÍwU¥K Dce¢ã e¥jί 

 

 

 

 

eMÁ¥Îæ (Square): ¤h PZyfzÁ¥Ri PviwU evē mgvb I cî¥ZÀKwU ¤KvY mg¥KvY Zv¥K eMÁ¥Îæ e¥jί 

 

 

 

 

 

AvqZ¥Îæ (Rectangle): ¥h PZzf~Á¥Ri wecixZ evēðq mgvb I mgv´åivj Ges cî¥ZÀKwU ¤KvY mg¥KvY Zv¥K 

AvqZ¥Îæ e¥jί 

 

 

 

 

lofyR (Hexagon): QqwU evē ðviv mxgveï ¤ėæ¥K lofyR e¥jί 
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 Avjdv¥eUŒ Ae jvBb (Alphabets of line) : ¤gKvwbKÀvj WÂBs-G ¤Kv¥bv eÇåyi wPæ¥K fv¥jvfv¥e ¤evSvi RbÀ 

wewfb¶ ai¥bi ¤iLv AuvKv nq| wfb¶ ai¥bi ¤iLv wfb¶ wfb¶ A_Á cîKvk K¥i| G wfb¶ wfb¶ A_Á¥evaK ¤iLvÐ¥jv¥K 

Avjdv¥eUŒ Ae jvBb e¥jί  

 

ǥŗŌĴ ŇĦ 

Sl No 

ſŎĵŖŎ ŇŖŌ  

Name of Line 

ſŎĵŖŎ ĩĴśŗŃ  

Shape of Line 

01. ŌŖŗĻƯŇ ŊŖ ŊŀƯŖŎ ŏŖĪŇ  

(Margin or Border Line) 

 

 

02. ŒŘŌŖ ſŎĵŖ  

(Out line)  

 

 

03. ŗœŝŀŇ ŏŖĪŇ ŊŖ ŗĺɺ ſŎĵŖ  

(Hidden Line or Dotted Line) 

 

 

04. ſĴɵ ſŎĵŖ  

(Center Line) 
 

 

05. ňŗŎŌŖň ſŎĵŖ  

(Dimension Line) 

 

 

06. ŗŇŝŅƯŐĴ ſŎĵŖ  

(Leader Line) 

 

 

07. ſĺŅ ſŎĵŖ  

(Section Line) 

 

 

08. ŐľƯ ſǼĴ ŏŖĪŇ (Short Break Line)  

  

09. ŏĦ ſǼĴ ŏŖĪŇ (Long Break Line)  
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1. ŌŖŗĻƯŇ ev eW©vi jvBb t G ai¥bi jvBb AbÀvbÀ ¤iLv ¤_¥K ¤gvUv| WÂBs wk¥Ui Pviw`¥K eWÁvi jvBb Uvbv nq| mKj 

WÂBs jvB¥bi wfZ¥i AÔb Kiv nqί 

2. mxgv ¤iLv ( Out line): GwU c~YÁ, ÇĒċ Ges mgvb ¤gvUv| Gwjwfkb, cĐÀvb BZÀvw` `¢¥kÀ e´«i mxgv wb¥`ÁkK 

¤h avivÐ¥jv evwni ¤_¥K ¤`Lv hvq, ¤mÐ¥jv¥K G cîKvi ¤iLvi gvaÀ¥g ¤`Lv¥bv n¥q _v¥K| WÂBs Gi wewfb¶ `¢¥kÀ G 

¤iLv meÁvwaK eÀeĔZ nqί 

3. wn¥Wb jvBb ev wQb¶ ¤iLv (Hidden Line or Dotted Line): G ¤iLv A¥bK mgvb gv¥ci Îz`Â ¤iLvi mgwċ| 

mxgv¥iLvi gZ GwUI ÇĒċ wK´« A¥cÎvK£Z miþ| eÇ«i ¤hme avivÐ¥jv evB¥i ¤_¥K ¤`Lv hvq bv, A_P wfZ¥i eZÁgvb, 

¤mÐ¥jv¥K G ¤iLv w`¥q ¤`Lv¥bv n¥q _v¥Kί 

4. ¤Kµ`Â ¤iLv (Center line): eÇ«i ¤Kµ`Â wb¥`Ák Kivi RbÀ ¤h ¤iLv eÀenvi nq ¤Kµ`Â ¤iLv e¥j| 

5. cwigvcK ¤iLv (Dimension Line): GwU c~YÁ I ÇĒċ wK´« mxgv¥iLv ¤_¥K miy| gvc ¤iLvi Dc¥i ev Gi 

gaÀÇ¬v¥bi wKQy Ask gy¥Q H Ç¬v¥b gvcvÔ ¤jLv _v¥K| 

6. wb¥`ÁkK ¤iLv (Leader Line): `ywU eaÁK¥iLvi gaÀeZxÁ Ç¬v¥b gvc ¤jLvi RbÀ chÁv÷ RvqMv bv n¥j H gvc¥K 

AbÀæ wj¥L H Ç¬vb¥K wb¥`Ák Ki¥Z A_ev ¤Kv¥bv Ask m¼Ē¥KÁ ¤Kv¥bv Z_À ¤jLvi cî¥qvRb n¥j H AskwU¥K 

we¥klfv¥e ¤`Lv¥Z G ¤iLv Uvbv n¥q _v¥K| 

7. ¤Q` ¤iLv (Section Line): GUv mxgv¥iLv n¥Z ¥QvU Ges 45ɕ¤Z bZ ¤iLv| eÇ«i ¤Q` Kiv AeÇ¬v¥K eySv¥Z GB 

cîKv¥ii ¤iLv Uvbv n¥q _v¥K| 

8. kUÁ ¤eÂK jvBb (Short break Line): `xNÁ eÇ«i `¢kÀ c~YÁgv¥c ¤`Lv¥bv m¼ºe nq bv e¥j Gi wKQz Ask¥K fM¶ 

AeÇ¬vq GB ¤iLv w`¥q ¤`Lv¥bv n¥q _v¥K| 

9. `xNÁ ¤eÂK ¤iLv (Long break Line): eÇ« AZÀvwaK `xNÁ n¥j c~YÁfv¥e `¢kÀ AÔb Kiv hvq bv ¤mB AeÇ¬vq Gi 

wKQz Ask¥K fM¶ AeÇ¬vq G ¤iLv w`¥q ¤`Lv¥bv n¥q _v¥K| 

 

țȅǮ (3D) ǗǢȄǼǕ 

țȅǮ ǗǢȄǼ ȁȋǽȄ ȅǱǵʨ ǺȄʔȄ ƙ Ȯǳǥɝʅ, ʙ  ͛ǞǸǔ ǚˌǱȄƙȀ̩ ̏ǩʅȄȅǺȅǱǢ ȅǷǤȄǼǑ Ǟͼȅǽ ǹȅǽǚǺ ǸȄ ǗǻȂǱǵ ǴȄǼǰ 

ǢȋǼǑ 

 

 

̡Ǣ (Block)  

̡Ǣ ȁȋǽȄ ǞǢʨ țȅǮ ǗǢȄǼ ǻȄǼ Ȯǳǥɝʅ, ʙ  ͛ǞǸǔ ǚˌǱȄ ǲȄȋǢǑ Ǟʨ ֚ǽǱǕ ǗȓǱȋʹʔȄǢȄǼ ǥǵǸϊ, ǻȄ ǹȅǽǚǺ ǴȄǼǰ 

ǢȋǼǑ ǸȄ͚Ǹ ǩȆǸȋǵ ǘǬ, ǢȄȋǭǼ ȅǢǚǸ ǸȄ Ǹ  ̋ȀȄǴȄǼǰ ǚǳȄȁǼǰǑ ǞǼ ʙȅǱʨ ֙ǣ ȁȋǽȄ ǗȓǱȋʹʔ, ȭǢȄǰͼȋǽȄ ȀǺȋǢȄǰ 

ǞǸǔ Ȯǳǥɝʅ, ʙ  ͛ Ǡ ǚˌǱȄ ǶȅǼǺȄǶ ǢǼȄ ǻȄȓǑ 
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ȭǤȄǽǢ (Sphere ) 

ȭǤȄǽǢ ȁȋǽȄ ǞǢʨ ԛǰɝȄ̍ țȅǮ ǗǢȄǼ, ǻȄǼ ȀǢǽ Ԝȋ͌Ǽ ȅǸҍ ȭǢ̊ ȅǸҍ ȭǲȋǢ ȀǺԌǼȋΖ ǲȄȋǢǑ Ǟʨ ǞǢʨ ȅǵӝǓǱ 

֕˭ȄǢȄǼ ǖǸȋǩʮ, ǻȄǼ ȭǢȄȋǵȄ ȭǢȄǰ ǸȄ ʙȄ̇ ȭǵǘǑ ςԎ ϤȄȀȄǴɝ ǸȄ ϤȄȀ ȅǳȋȓ ǶȅǼǺȄǶ ǢǼȄ ȁȓ, ȭǢȄȋǵȄ ʙȄ̇ ǸȄ ȭǢȄǰ ȭǵǘ 

ǞǸǔ ǸȄ͚Ǹ ǚǳȄȁǼǰ: ԝǬǸǽ, ȀȄǵ, ԜȅǲǸȆǑ 

 

 

ȅǶǼȄȅǺǮ (Pyramid ) 

ȅǶǼȄȅǺǮ ȁȋǽȄ ǞǢʨ țȅǮ ǗǢȄǼ ǻȄ ȅǹȅ˭ ȅȁȋȀȋǸ ǞǢʨ Ǹϗ֖ǩ ǞǸǔ ǱȄǼ ǾȆǿɝ ȅǸҍ (apex) ȅǳȋȓ ǤʪǱǑ ȅǹȅ˭ ȭǲȋǢ 

ǾȆǿɝ Ƕǻɝ̇ ʙȅǱʨ ֙ǣ ȅʔ֖ǩȄǢȄǼ ȁǻȂǑ ȅǹȅ˭ ȁȋǱ ǾȆǿɝ Ƕǻɝ̇ ֙ ǣͼȋǽȄ ȅʔ֖ǩȄǢȄǼǑ ȅǹȅ˭ ȁȋǱ ǚˌǱȄ ǶȅǼǺȄǶ ǢǼȄ ǻȄǻȂ 

ǞǸǔ ǸȄ͚Ǹ ǚǳȄȁǼǰ: ȅǤǩȄǼ ȅǶǼȄȅǺǮ, ȭǬ̀Ǒ 

 

 

ǬǼȄȀ (Torus ) 

ǬǼȄȀ ȁȋǽȄ ǞǢʨ țȅǮ ǗǢȄǼ ǻȄ ȭǮȄǵȄǬ ǸȄ ȅǼǔ-ǞǼ ǺȋǱȄǑ Ǟʨ ȮǱȅǼ ȁȓ ǞǢʨ ֕˭ȋǢ ǖϢ ֕ȋ˭Ǽ ǧȄǼǶȄȋǾ ӢȅǼȋȓǑ 

ȅǹǱȋǼǼ ǷсǢ ǗȋǨ, ǸȄǘȋǼǼ ǖǔǾ ȭǤȄǽȄǢȄǼ, ǞǸǔ ϤȄȀȄǴɝ ΜȄǼȄ ǺȄǶȄ ǻȄȓ (inner radius ǞǸǔ outer 

radius) Ǒ ǸȄ͚Ǹ ǚǳȄȁǼǰ: ȭǮȄǵȄǬ, ȁʅȄ̃ǽ ϗǘǽ ȅǼǔ, ̘ Ȅȅνǔ ϛȄȋ͔ǬǑ  

 

ȭǺǢȄȅǵǢȄǽ ʑȅȓǔ-ǞǼ ȅǸȅǹ̏ ȅǹǚ 

WªBs Gi wfD t BwÄwbqvwis Wªwqs-G ¤Kv¥bv eÇ«¥K ōĵŇ GK ev GKvwaK wP¥æi gvaÀ¥g cwiPq ĴŗŎŝť ¤`Iqv nq, ZLb 

GB wPæÐ¥jv¥K wfD ev `¢kÀ/ŗĹǴ  e¥j| ¤Kvb Nb eÇ«i MVb eySvi RbÀ wZbwU gv¥ci cî¥qvRb nq| ſōŌŇħ-  

1) §`NÁÀ (Length), 2) cîÇ¬ (Width), İŊĦ 3) D®PZv (Height)Ǒ 
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¤gKvwbKÀvj WÂBs Gi gvcÐ¥jv wZbwU wfD Gi gvaÀ¥g cvIqv hvq t 

1. Uc wfD (Top View):  GUv n¥Z eÇ«i ¦`NÀÁ I cî¥Ç¬i gvc cvIqv hvq  

2. dÃµU wfD (Front View):  GUv n¥Z eÇ«i §`NÁÀ I D®PZvi gvc cvIqv hvq  

3. mvBW wfD (Side View):  GUv n¥Z eÇ«i §`NÁÀ I D®PZvi gvc cvIqv hvq  

 

 

 

 

 

 

 

 

 

¥gKvwbKÀvj BwÜwbqvwis WÃBs (Mechanical Engineering Drawing): 

h´× wk¥ą ¤Kv¥bv h´×vsk ¦Zwi Kivi RbÀ H eÇåyi wbw`Áċ ¤gRvi¥gµU ev gvc ðviv ¤h wPæ AÔb Kiv nq Zv¥K ¥gKvwbKÀvj 

BwÄwbqvwis W«Bs ejv nq| 

 

 

 

 

 

 

 

 

 

¤gKvwbKÀvj WÃBs-G ŗĹǴ (view )-Gi ǺKvi¥f` (Types of views in Mechanical drawing): 

 ¤gKvwbKÀvj WÃBs mvaviYZ Pvi cîKvi| h_v: 

1. A_©M«vwdK wfD (Orthographic view) 

2. AvB¥mv¥gwUÃK wfD (Isometric view) 

3. AewjK wfD (Oblique view) 

4. cvmÁ¥cwÉf wfD (Perspective view) 

5. GK&Â¥cĐv¥WW wfD (Exploded view) 

6. wn¥Wb wfD (Hidden view) 
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1. A_©M«vwdK wfD (Orthographic view): ¤Kvb eÇ«i `¢kÀÐ¥jv¥K hLb wew®Qb¶fv¥e AÔb Kiv nq, ZLb Zv¥K 

A_ÁMwîdK wfD e¥j | 

 

 

 

 

 

 

2. AvB¥mv¥gwUÃK wfD (Isometric view) ev mggvwæK `£kÀ: ¤Kvb eÇ«i `¢kÀÐ¥jv¥K hLb GKwæZfv¥e AÔb Kiv 

nq, ZLb Zv¥K A_ÁMÃwdK wfD e¥j| 

 

 

 

 

 

 

3. AewjK wfD (Oblique view):  cî¥RKwUf WÂBs &Gi m¼¿yL ¤iLvÐwj cÃKî£Z Abycv¥Z Ges m¼Ē¥KÁ _v¥K Ges 

AbÀvbÀ mKj Dch~Ë ¤iLvÐwj §iwLK wbq¥gi cwi¤cwîėZ Qvov 90 wWwMî eÀZxZ ¤h ¤Kvb DchyË ¤Kv¥Y _v¥K| 

 

 

 

 

 

 

 

 

4. cvmÁ¥cKwUf wfD (Perspective View): wbw`Áċ GKwU Ç¬vb n¥Z ¤Kv¥bv eÇåyi w`¥K `£ wċcvZ Ki¥j PÎy¥Z ev 

d¥UvMîvwdi KÀv¥givq eÇåywUi ¤hB i¡c ev AvK£wZ ¤`Lv hvq, Zv¥K cvmÁ¥cKwUf wfD ev cwi¥cÃwÎZ `£kÀ ejv nq| 

 

 

 

 

 

 

 

 

 

 



14 

 

ů. GK&Â¥cĐv¥WW wfD (Exploded view): 

GKwU GK&Â¥cĐv¥WW wfD AÔb wPæ, Qwe ev GKwU eÇåyi cÃhywËMZ AÔb, hv wewfb¶ As¥ki mgv¥ek ¤`Lv hvq| GwU 

GK&Â¥cĐv¥WW wfD wP¥æi `~i¥Z¹i gvaÀ¥g mvgvbÀ Avjv`v Avjv`v eÇåyi Dcv`vbÐ¥jv¥K ¤`Lvq| 

 

 

 

 

 

 

 

 

Ű. wn¥Wb wfD (Hidden view): 

GwU AÔ¥bi GKwU Ask hv A¥bK jyKv¥bv jvB¥bi Kvi¥Y, 3-D dgÁwU Kąbv Kiv KwVb n¥Z cv¥i| 

 

 

 

 

 

 

 

 

 

 

¤UKwbKÀvj WÃBs Kivi RbÀ cÃ¥qvRbxq Dcv`vb mvgMîx 

1. ¤cwõj (pencil) 

2. B¥iRvi (Eraser) 

3. W«Bs KvMR (Drawing paper) 

4. WÃBs ¥evWÁ (Drawing Board) 

5. ¤evWÁ wcb (Board Pin) 

6. wU ¥Ç©vqvi (Tee Square) 

7. ¤mU ¤Ç©vqvi (Set Square) 

8. wWfvBWvi (Divider) 

9. K¤úvm (Compass) 

10. Puv`v (Protractor) 

11. ¤Ç©j (Scale) 

12. wkwik KvMR (Glass paper) 

13. iægvj (Handkerchief) 



15 

 

14. ¤cbwmj KvUvi (Pen knife) 

 

cÖZxK (Symbol): ¤gKvwbKÀvj WÂBs Gi ¤ė¥æ wKQz wPĕ eÀenvi Kiv nq, DË wPĕ¥K cîZxK ejv nq| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʑȅȓǔ ȀǵȄʱǢǼǰ ȭǢȐǾǽ (Drawing identifying Techniques ) 

ʑȅȓǔ ǾǵȄʱǢǼǰ ȭǢȐǾǽ ǸǽȋǱ ȭǸȄǪȄȓ ƙ ʑȅȓǔ ȭǳȋǣ ǱȄǼ ǴǼǰ, ǚȋ˶ϩ Ǡ ϤǸȁȄǼ ȅǵǴɝȄǼǰ ǢǼȄǼ Ƕ˸ȅǱǑ 

 

֚ǽ ȭǢȐǾǽȀ֚ȁ:  

1. ȅǾȋǼȄǵȄǺ ̡Ǣ (Title Block ) ȭǳǣȄ Ҧ ǞǣȄȋǵ ʑȅȓǔ-ǞǼ ǵȄǺ, ȭ͔ǽ, ʑȄǷǬȀϥȄǵ, ǱȄȅǼǣ, ȭǢȄ̩Ȅȅǵ, ǘǱʅȄȅǳ 

ǲȄȋǢǑ 

2. ȅǹǚ ǾǵȄʱ ǢǼȄ Ҧ ʚ  ̀ȅǹǚ, ǬǶ ȅǹǚ, ȀȄǘǮ ȅǹǚ, ǘǱʅȄȅǳ ȅǧȋǵ ȭǵǠȓȄǑ 

3. ʙǢȄǼ ȅǵǴɝȄǼǰ Ҧ Ǟʨ ȅǢ ȅǮȋǬǘǽ ʑȅȓǔ, ǖʅȄȋȀνȅǽ ʑȅȓǔ, ȭȀǢǾǵȄǽ ȅǹǚ, ǵȄȅǢ ȭ͔ǧ ʑȅȓǔ- ǱȄ ȭǸȄǪȄǑ 

4. ǮȄǘȋǺǵǾǵ Ǡ ǬǽȄȋǼ̑ ȭǳǣȄ Ҧ ȭǢȄǵ ǺȄǶ ȭǢȄǲȄ ȭǲȋǢ ȭǳǠȓȄ ȁȋȓȋǨ ǱȄ ֓ǪȋǱ ǶȄǼȄǑ 

5. ʙǱȆǢ Ǡ ȭǵȄǬ ǶȑȄ Ҧ Ǡȋȓȅ̷ǔ ȅǧͥ, ȀȄǼȋǷȀ ȅǷȅǵǾ, ϥȄȋǬȅǼȓȄǽȀ, ǘǱʅȄȅǳǑ 

 

ǚȋ˶ϩ:  

ʑȅȓǔ ȀʪǢǹȄȋǸ ֓ȋǪ ȭǺȅǾȋǵǼ ǖǔǾ, ǚǶȄǳȄǵ ǸȄ ǖʅȄȋȀνȅǽ Ȁ̩ ȋǢɝ ͟  ͊ǴȄǼǰȄ ǶȄǠȓȄ ǞǸǔ ǢȄȋǩǼ ֖ǽ ǢǺȄȋǵȄǑ 

 

ȅǸȅǹ̏ ʑȅȓǔ-Ǟ ǺȄʔȄ (dimension) ȭǳǠȓȄǼ ʙȋȓȄǩǵȆȓǱȄ 

ŌŖǴŖ (Dimension): BwÜwbqvwis WÂBs Kivi RbÀ wewfb¶ ¤iLvi gvaÀ¥g AsKb Kiv nq| DË ¤iLvÐ¥jv wbw`©ó 

gv¥ci n¥q _v¥K| ¤iLvmg~¥ni wbw`Áċ cwigvc¥K ŌŖǴŖ ŊŖ Wvq¥gbkb e¥j| Wvq¥gbkb wPwĕZ Kivi RbÀ ¤h ¤iLv 

e¨envi Kiv nq, Zv¥K Wvq¥gbkb jvBb e¥j| 
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ȅǵȋǧ ȅǸȅǹ̏ ʑȅȓǔ-Ǟ ǺȄʔȄ (dimension) ȭǳǠȓȄǼ ʙȋȓȄǩǵȆȓǱȄ ϤȄϚȄ ǢǼȄ ȁȋǽȄ: 

 

ș. ȀʪǢ ǗǢȄǼ Ǡ ǺȄǶ ȅǵȅ́Ǳ ǢǼȄ 

ʑȅȓǔ-Ǟ Ȯǳǥɝʅ, ʙ͛, ǚ̩ǱȄ ǸȄ ϤȄȀȄȋǴɝǼ ǺȋǱȄ ǺȄʔȄ ȅǳȋǽ, ǚִǶȄȅǳǱ ǸȄ ȅǵȅǺɝǱ ǖǸȋǩʮ ȀʪǢ ǗǢȄȋǼǼ ȁȋǸǑ ǺȄʔȄ ǵȄ ȅǳȋǽ, 

ȭǢǸǽ ǗӜȅǱ ȭǳǣȄȋǽǠ ǸȄ͚ȋǸ ȀʪǢ ǗǢȄǼ ȮǱȅǼ ǢǼȄ Ȁ̭Ǹ ǵȓǑ 

 

Ț. ǖǔǾͼȋǽȄǼ ȀʪǢ ǖǸ͛Ȅǵ ȅǵǴɝȄǼǰ 

ȭǻȋǢȄȋǵȄ ǻ̆ȄǔǾ ǸȄ ǗȅǢɝȋǬǢǧȄǼȄǽ ȅǮǩȄǘȋǵ, ǖǔǾͼȋǽȄ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ ȅǢǹȄȋǸ ֜ɦ  ȁȋǸ ǱȄ ȭǸȄǪȄȋǵȄǼ ǩϢ ǺȄʔȄ ǖǱʅ̇ 

ͼξΖԛǰɝǑ 

 

ț. ǚִǶȄǳǵ Ǡ ȅǵǺɝȄȋǰǼ ȅǵȋǳɝǾǵȄ ʙǳȄǵ 

ʑȅȓǔ-Ǟ ǺȄʔȄ ǲȄǢȋǽ, ǢȄȅǼǤǼ ǸȄ ʙȋǢȐǾǽȆ ʪǢ ǩȄȋǵ ȭǢȄǵ ǖǔǾ ǢǱ ǸǮȂ ǸȄ ȭǨȄǬ ȁȋǸ, ǞǸǔ ȭǢȄǵ ԌǼȋΖ ǼȄǣȋǱ ȁȋǸǑ Ǟʨ ֖ǽ 

ǢǺȄȓǑ 

 

Ȝ. ǺȄǵȀ̮Ǳ ǞǸǔ ԚǵǼȄǻȂ ϤǸȁȄǼȋǻȄϛ ȅǮǩȄǘǵ 

ǺȄʔȄ ֜ɦ  ʑȅȓǔ ͗ʅȄ̃ȄǮɝ ǞǸǔ ǺȄǵȀ̮Ǳ ȁȓ, ǻȄ ǹȅǸϫȋǱ ǞǢǘ ǴǼȋǵǼ ȅǮǩȄǘǵ ԚǵǼȄǻȂ ϤǸȁȄǼ ǸȄ ǺȅǮǷȄǘ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

ȝ. ȅǮǩȄǘǵ ǻȄǧȄǘ Ǡ ǶǼȆʹȄ ǢǼȄ Ȁȁǩ ȁȓ 

ʑȅȓǔ-Ǟ ǺȄʔȄ ǲȄǢȋǽ, CAD ȀǷǬǠϦȂȄǼ ǸȄ ȁȄȋǱ ǻȄǧȄǘ ǢǼȄ ǻȄȓ ȭǻ ȅǮǩȄǘǵʨ ǸȄ͚ȋǸ Ȁ̭Ǹ ǞǸǔ ȀʪǢǑ 

 

ǚǳȄȁǼǰ: 

¶ ǞǢʨ ǗǻȂǱȋ́ʔȄǢȄǼ ȭǬȅǸȋǽǼ ʑȅȓǔȋȓ Ȯǳǥɝʅ, ʙ͛ Ǡ ǚ̩ǱȄ ǵȄ ȅǳȋǽ ȭǬȅǸǽ ȮǱȅǼ ǢǼȄǼ ȀǺǻȂ ֖ǽ ȁȋǱ ǶȄȋǼǑ 

¶ ǞǢʨ ǻ̆ȄǔȋǾǼ ǶȅǽȀ ȭǸȄȋ̵Ǽ ԌǼΖ ǵȄ ȅǳȋǽ ȭȀʨ ǻȋ̆ ʪǢǹȄȋǸ ǸȀȄȋǵȄ Ȁ̭Ǹ ȁȋǸ ǵȄǑ 
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ȭȀǽǷ ȭǧǢ (Self Check ) ƙ ș.ș  

 

 

ŒĦŗȝʁ Ǻʱħ  

1. WÂBs mbvËKiY ¥KxkjÐ¥jv wjLbyί 

2. `yB cîKvi ¤Kv¥Yi RÀvwgwZK wPæ AvuKzbί 

3. ſŌĴŖŗŇĴŖŏ ǱŗťĦ -İŎ ŗŋĬˤŗŏ ŗĴ ŗĴ? 

 

  



19 

 

DËi cÎ (Answer Key) ƙ ș.ș 

 

 

µ. ĢSO {p Ø]wk ǯ]¬yxè§x  ¡x̂£pɘ 

UıwP 

1. ȅǾȋǼȄǵȄǺ ̡Ǣ (Title Block ) ȭǳǣȄ Ҧ ǞǣȄȋǵ ʑȅȓǔ-ǞǼ ǵȄǺ, ȭ͔ǽ, ʑȄǷǬȀϥȄǵ, ǱȄȅǼǣ, ȭǢȄ̩Ȅȅǵ, ǘǱʅȄȅǳ 

ǲȄȋǢǑ 

2. ȅǹǚ ǾǵȄʱ ǢǼȄ Ҧ ʚ  ̀ȅǹǚ, ǬǶ ȅǹǚ, ȀȄǘǮ ȅǹǚ, ǘǱʅȄȅǳ ȅǧȋǵ ȭǵǠȓȄǑ 

3. ʙǢȄǼ ȅǵǴɝȄǼǰ Ҧ Ǟʨ ȅǢ ȅǮȋǬǘǽ ʑȅȓǔ, ǖʅȄȋȀνȅǽ ʑȅȓǔ, ȭȀǢǾǵȄǽ ȅǹǚ, ǵȄȅǢ ȭ͔ǧ ʑȅȓǔ- ǱȄ ȭǸȄǪȄǑ 

4. ǮȄǘȋǺǵǾǵ Ǡ ǬǽȄȋǼ̑ ȭǳǣȄ Ҧ ȭǢȄǵ ǺȄǶ ȭǢȄǲȄ ȭǲȋǢ ȭǳǠȓȄ ȁȋȓȋǨ ǱȄ ֓ǪȋǱ ǶȄǼȄǑ 

5. ʙǱȆǢ Ǡ ȭǵȄǬ ǶȑȄ Ҧ Ǡȋȓȅ̷ǔ ȅǧͥ, ȀȄǼȋǷȀ ȅǷȅǵǾ, ϥȄȋǬȅǼȓȄǽȀ, ǘǱʅȄȅǳǑ 

 

¶. n£S Ų] w ǯ] §kw dÔ ¡u¡l] ¡bĶ RN]£pɘ 

UıwP 

R¡u Ŷ §p n£¡g { o wk ǯ] §kw p u YsO l §nw Qø§pw ¡p§nǱy ¡n¡ă: 

¶ {£â§] k (ȜȸɊɉȺ ȜɃȼɁȺ): ½ °́ Yw ǯb§¯ ǯc g ǯ] pɘ 

¶ ǎ£x§] k (ȪȷɉɊɈȺ ȜɃȼɁȺ): ½ °́ Yw ǯm§] s­ ¡]ś µ¼´° Yw ǯb§¯ ǯc g ǯ] pɘ 

 

¡bĶ Qø§pw ¡p§nǱy:  

¶ Y]¡g {wx ǯw^  RN]£pɘ 

¶ Ųmu ǯŵ w ǯyz ¡sŠ£§l QpÔ Y]¡g ǯŵ  l§x , º́ ° ǯ] k ]w§x ǯ{g  |§s {£â§] kɘ 

¶ Y]S ¡sŠ£§l QpÔ Y]¡g ǯŵ  µ¶́° ǯ] §k l§x , ǯ{g  |§s ǎ£x§] kɘ 

 
3. ſŌĴŖŗŇĴŖŏ ǱŗťĦ -İŎ ŗŋĬˤŗŏ ŗĴ ŗĴ? ŊłƯŇŖ Ĵ̞Ňģ 

UıwP 
¤gKvwbKÀvj WÂBs Gi gvcÐ¥jv wZbwU wfD Gi gvaÀ¥g cvIqv hvq t 

1. Uc wfD (Top View):  GUv n¥Z eÇ«i ¦`NÀÁ I cî¥Ç¬i gvc cvIqv hvq  

2. dÃµU wfD (Front View):  GUv n¥Z eÇ«i §`NÁÀ I D®PZvi gvc cvIqv hvq  

3. mvBW wfD (Side View):  GUv n¥Z eÇ«i §`NÁÀ I D®PZvi gvc cvIqv hvq  
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Re kxU (Job Sheet) - ū.1.ӗ 

 

R¥ei bvg t cÖ`Ë bgybv WÂBs ¤_¥K `¢kÀ (view ) mbv³ Kibί 

 

Kv¥Ri aviv t 

¶ wcwcB Ges DcKiY I gvjvgvj msM«n Kiæb|   

¶ ¤ev¥WÁ WÃBs AvUwK¥q aiþb|  

¶ cî¥qvRb n¥j RÀvwgwZK h´×cvwZ eÀenvi K¥i WÂBs¥qi AvK£wZi ¤KvY Ges jvBb cwigvc Kiþb  Ges 

WÂBs G wewfb¶ Dcv`vb Ges mgv¥ek mbvË Kiþb| 

¶ mKj cwigv¥ci gvc ¤ei Kiþb Ges Ujv¥iõ mbvË Kivi RbÀ cÃ`ã gv¥ci m¥Õ Zyjbv Kiþb| 

¶ WÂBs mbvË Kivi c¥i mgÇå miÜvg Ges DcKiY cwiÆ©vi Kiþb Ges mwVK RvqMvq ivLyb| 

 

mZK©Zv t 

¶ ĢSO q¡wƷ wt §s s£§e l wqw {p Ø]wk ƫƙ ]ƙp 

¶ t£x ¡n] ǯm§] ǯn§^ t£x n¥yÔ ¡poǱ wk ]w§sp p  

¶ ĢSO ǯǃx Qp£v ̄¢ ǯw^ è§x  qvǱ§sàk ]ƙp 

¶ u Ķ  (dimension) [ ¡n] (projection) Qp£{ §w ¡u¡x§¯ ǯn̂£p 

¶ ǯ_ x ] w s  d¡gx sǋ |§x Rw[ u§p §v _ ¡n§¯ ¡bp£p 

¶ ĢSO ]w§l s  {p Ø ]w§l t£x g£x sÔs| w ]w§sp p  

¶ ĢSO-Yw q §y U§ƪ¡^l ¡tU ¡p§nǱy] ¡bǞ (view symbol) ǯ^¯ x ]ƙp 

¶ ¡p§d ¡p¡Ƭl p  |§x Q¡tď ¡yà] s  {|]uǱ¢w { | vÔ ¡pp 
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ȭ͟ȅȀȅǷȋǢǾǵ kxU (Specification Sheet ) ƙ ș.ș.ș 

 

R¥ei bvg t cî`ã bgybv WÂBs ¤_¥K `¢kÀ (view ) mbv³ Kibί 

 

cî¥qvRbxq wcwcB mg~n t  

¶ GÀvc¥ivb (Apron) 

 

cî¥qvRbxq Uzjm Ges BKzBc¥gµU t 

¶ Pencil (ǯq¡Ūx) 

¶ Eraser (w s w) 

¶ Sharpener (y qǱp w) 

¶ Drawing Paper (ĢSO ǯqq w) 

¶ Scale / Ruler (ǯǃx) 

¶ Compass & Divider (]Ǝ { [ ¡it Si w) 
 

cî¥qvRbxq gÀv¥Uwiqvjm t  

¶ Drawing Board (ĢSO ǯs iǱ) 

¶ Clips or Tape (¡Þq s  ǯgq) 
 

WvqvMÖvg t 
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Bbdi¥gkb kxU (Information Sheet ) -  ū.2 

 

ȅǾǣǵ Ƿǽ-Ț: ¤gKvwbK¨vj W«Bs ¦Zwi ĴŎŝŃ ňŖŎŝŊģ  

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ǾǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents ): 

1. ʑȅȓǔ ȀʪǢǹȄȋǸ ȮǱȅǼ ǢǼȄ  

2. ǚǶȄǳȄǵ, Ǹϊ, ǻ̆ȄǔǾ, ǚǶǢǼǰ Ǡ ǖʅȄȋȀνȅǽ ȀǵȄʱ, ʑȅȓǔ Ǡ ǸǰɝǵȄ ǢǼȄ   

3. ʙȋǻȂȄǩȋǵ ȭǸȀ ǽȄǘǵ ǸȄ ȭǮǬȄǺ ǶȋǻȂ̀ ȅǵȅǳɝ͊ ǢǼȄ  

4. ʑȅȓǔ-Ǟ ȅǵȋǳɝǾǵȄ ǖ̇ ɝɦ֖ ǢǼȄ  

5. ȭǬǢȅǵǢʅȄǽ ʑȅȓǔ-Ǟ ǬǽȄȋǼ̑, ȀȆǺȄ ǞǸǔ ȅǷǬ ȀǵȄʱ ǢǼȄ  

 

ʑȅȓǔ ȀʪǢǹȄȋǸ ȮǱȅǼ ǢǼȄ  

ȭǺǢȄȅǵǢȄǽ ʑȅȓǔ ǸȄ ǻȄȅ̆Ǣ ǖ̂ ǵ ȁȋǽȄ ǻ̆ǶȄȅǱ, ǚǶȄǳȄǵ ǸȄ ǢȄǭȄȋǺȄǼ ǗǢȄǼ, ǺȄǶ, Ǥǭǵ ǞǸǔ ǢȄǻɝǶ˸ȅǱ ͟ ǹ͊ȄȋǸ 

ʙǢȄǾ ǢǼȄǼ ǞǢʨ ͼξΖԛǰɝ ǺȄϡǺǑ Ǟʨ ȀȄǴȄǼǰǱ ʙȋǢȐǾǽ, ͛ȄǶǱʅ ǞǸǔ ǢȄȅǼǤȅǼ ǢȄȋǩ ϤǸϘǱ ȁȓǑ ȭǺǢȄȅǵǢȄǽ 

ʑȅȓǔ ȀʪǢǹȄȋǸ ȮǱȅǼ ǢǼȄǼ ǩϢ ȅǢӫ ȅǵȓǺ Ǡ ǴȄǶ ǖԑȀǼǰ ǢǼȋǱ ȁȓǑ 

 

ʙǲǺǱ, ǖˆǵ ȮǱȅǼǼ ǗȋǤ ȭǻ Ǹϊ ǸȄ ǻ̆ȄǔǾ ГǢȄ ȁȋǸ ǱȄǼ ȀʪǢ ǺȄǶ, ǗǢȄǼ Ǡ ʙȋȓȄǩǵȆȓ Ǳϟ Ȁǔʈȁ ǢǼȋǱ ȁȓǑ 

ǞǼǶǼ ȅǵȅǳɝ͊ ȭ͔ǽ ǸȄ ǺȄǵ ǖԑȀȄȋǼ ʑȅȓǔ ǾȆȋǬ ȭǼǣȄ, ֕˭, ȭǢȄǰ Ǡ ǖϢȄϢ ǗǢȄǼ ȀʪǢǹȄȋǸ ǖˆǵ ǢǼȋǱ ȁȓǑ Ǟ 

ȭʹȋʔ ǺȄǶ (dimension ) ȀʪǢǹȄȋǸ ȭǳǠȓȄ ǖǱʅ̇ ͼξΖԛǰɝ, ǢȄǼǰ ֖ǽ ǺȄǶ ԚȋǼȄ ǖ̂ ǵȋǢ ǖǢȄǻɝǢǼ ǢȋǼ ԅǽȋǱ 

ǶȄȋǼǑ  

 

ȅΜǱȆȓǱ, ǖˆȋǵ ϤǸϘǱ ʙǱȆǢ (symbol ), ȅǧʔ (view), ȭǨǳȅǧʔ (sectional view ) ǞǸǔ ǺȄǵǢ (standard ) 

ȅǵȓǺͼȋǽȄ ǻǲȄǻǲǹȄȋǸ ʙȋȓȄǤ ǢǼȋǱ ȁȓǑ ǞͼȋǽȄ ǵȄ ǺȄǵȋǽ ǖˆǵ ȭǸȄǪȄ Ǣʪǵ ȁȋȓ ǶȋȑǑ 

 

ԇǱȆȓǱ, ʑȅȓǔ ȮǱȅǼǼ ȀǺȓ ǶȅǼˏ̏ǱȄ, ȭǼǣȄǼ ͼǰǤǱ ǺȄǵ, ͊͟ ȭǽǣȄ Ǡ ȀʪǢ ȅǧͥ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ ǗԎȅǵǢ ֜ȋǤ 

CAD (Computer Aided Design) ȀǷǬǠȓʅȄȋǼǼ ǺȄϡȋǺ ǗǼǠ ȅǵӝǓǱ Ǡ ΚǱ ȭǺǢȄȅǵǢȄǽ ʑȅȓǔ ȮǱȅǼ ǢǼȄ 

Ȁ̭ǸǑ 

 

ǚǶȄǳȄǵ, Ǹϊ, ǻ̆ȄǔǾ, ǚǶǢǼǰ Ǡ ǖʅȄȋȀνȅǽ ȀǵȄʱ, ʑȅȓǔ Ǡ ǸǰɝǵȄ ǢǼȄ 

ǱŗťĦ-İŎ ĬňŖŅŖŇ, Ŋ,̪ ōɰŖĦŐ, ĬňĴŎł Ĳ ĨǤŖŝŒ̝ŗŏ ŒŇŖȔ, ǱŗťĦ Ĳ ŊłƯŇŖ ĴŎŖħ 

1. ǚǶȄǳȄǵ (Components ): ȭǻ ȭǢȄȋǵȄ ǻ ̆ǸȄ ȭǺȅǾȋǵǼ Ǥǭǵ֚ǽǢ ǖǔǾȋǢ ǚǶȄǳȄǵ ǸǽȄ ȁȓǑ ȭǻǺǵ: ǵȄǬ-Ǹү, 

ϩȄǷǬ, ȅǤȓȄǼ, ǘǱʅȄȅǳǑ 

2. Ǹϊ (Objects ): ȭǻ ȭǢȄȋǵȄ ǸȄ͚Ǹ ȅǩȅǵȀ ǻȄ ʑȅȓǔ-Ǟ ȅǧȅʔǱ ȁȓǑ ȭǻǺǵ: ǞǢʨ ǥǵǢ, ȅȀȅǽ̃ȄǼ, ǸȄ ԛǰɝ 

ȭǺȅǾǵǑ 

3. ǻ̆ȄǔǾ (Parts ): Ǹȑ ȭǺȅǾȋǵǼ ȭǨȄǬ ȭǨȄǬ ǢȄǻɝǢǼ ǖǔǾǑ ȭǻǺǵ: ȭǺȄǬȋǼǼ ȅǶ͗ǵ, ǧȄǢȄ, ȅǸȓȄȅǼǔǑ 

4. ǚǶǢǼǰ (Materials ): ǚǶȄǳȄǵ ȮǱȅǼ ǢǼȄǼ ǢсǧȄǺȄǽǑ ȭǻǺǵ: ȭǽȄȁȄ, ǘ͟ȄǱ, ̘ Ȅȅ͗Ǣ, ǢȄǭ, ǘǱʅȄȅǳǑ 
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5. ǖʅȄȋȀνȅǽ (Assembly ): ǞǢȄȅǴǢ ǻ̆ȄǔǾ ǸȄ ǚǶȄǳȄǵȋǢ ȀʪǢǹȄȋǸ ֜  ɦǢȋǼ ԛǰɝ ȭǺȅǾǵ ǸȄ ǢȄǭȄȋǺȄ ȮǱȅǼ 

ǢǼȄǑ ȭǻǺǵ: ȀȄǘȋǢȋǽǼ ȅǸȅǹ̏ ǖǔǾ ǞǢȋʔ ǸȅȀȋȓ ȀҪǰɝ ȀȄǘȋǢǽ ȮǱȅǼ ǢǼȄǑ 

 

İĪ ŗŊőť ſŐĵŖŎ ĬŝɠŐǤħ 

¶ ǱŗťĦ ſŅŝĵ ĩŏŖŅŖ ĩŏŖŅŖ ĨĦŐ ŗĹŇŝŃ ňŖŎŖί 

¶ ǺŗŃȊ ĨĦŝŐŎ ŗĹǴ ŒȌĴŋŖŝŊ ĩĥĴŖί 

¶ ſŒĪ ĨĦŝŐŎ ŇŖŌ Ĳ ĴŖĻ ŗŏŝĵ ŊǤŖĵǤŖ ĴŎŖί 

¶ İĴŖŗņĴ ĨĦŐ ŗŌŗŏŝť ĨǤŖŝŒ̝ŗŏ ǱŗťĦ ƀŃŗŎ ĴŎŖί 

İŋŖŝŊ İĴĻŇ ǺŗŐȝłŖń˜ ŒœŝĻ ōɰŖĦŐ ſŊŖŝļ, ǱŗťĦ ƀŃŗŎ ĴŝŎ İŊĦ ŗŐʩŝȝŝǴ ĴŖĻ ĴŎŖŎ ŅȝŃŖ ĨĻƯŇ ĴŝŎί 

 

ȭǸȀ ǽȄǘǵ ǸȄ ȭǮǬȄǺ ǶȋǻȂ̀ ȅǵȅǳɝ͊ ǢǼȄ 

ǱŗťĦ-İ ſŊŒ ŏŖĪŇ ŊŖ ſŀľŖŌ ňŝťɪ ŗŇŗŅƯʸ ĴŎŖħ 

1. ſŊŒ ŏŖĪŇ (Base Line): ǱŗťĦ-İ ŌŖň ŊŖ ŀŖĪŝŌŇŐŇ ſŅĲťŖŎ ĻŇǤ ŗŇŗŅƯʸ İĴȊ ǺņŖŇ ſŎĵŖģ İȊ ſńŝĴ ĨŇǤŖŇǤ ŌŖň 

ŗŇņƯŖŎł ĴŎŖ œťί 

2. ſŀľŖŌ ňŝťɪ (Datum Point): ŌŖň ŗŇņƯŖŎŝłŎ ĻŇǤ ŊǤŊ̷Ń İĴȊ ŗŇŗŅƯʸ ŗˋŎ ŗŊɶř ŊŖ ſŎŉŖŝŎɼ ňŝťɪģ İȊ ňřŝŎŖ 

ǱŗťĦ-İŎ ĻŇǤ ŗŋŗɖ ŗœŝŒŝŊ ĴŖĻ ĴŝŎί 

 

ĬŝɠŐǤ: 

1. ǱŗťĦ-İ ŌŖň ŗŇŋřƯŏŋŖŝŊ ſŅĲťŖί 

2. ŒŊ ĨĦŐŝĴ İĴĪ ſŎŉŖŝŎŝɼ ŒŖĻŖŝŇŖί 

3. ĬǉňŖŅŇ Ĳ ňŗŎŌŖŝň ŗŊǽŖŗɲ ΈŎ ĴŎŖί 

ǱŗťĦ ĴŎŖŎ ŒŌť İĴȊ ŗŇŗŅƯʸ ſŎĵŖ ŊŖ ŗŊɶřŝĴ ſĴɵ ņŝŎ ŊŖŗĴˤŝŏŖ ĩĥĴŝŏ ǱŗťĦ ŒȌĴ Ĳ ŌŖŇŒʛŃ œťί 

 

ʑȅȓǔ-Ǟ ȅǵȋǳɝǾǵȄ ǖ̇ ɝɦ֖ ǢǼȄ 

ǱŗťĦ-İŎ ŒŖŝń ǺŝťŖĻŇŘť ŗŏŗĵŃ ŃńǤ, ǺŃŘĴ, ŒĦŝĴŃ ŊŖ ŗĹ˕ ſōŖĶ ĴŎŖ, ōŖŝŃ ǱŗťĦ ſŊŖļŖ ŒœĻ œťί 

 

ĬŅŖœŎł: 

¶ ŀŖĪŝŌŇŐŇ (ŌŖň) ſŏĵŖί 

¶ ľŏŖŝŎɼ, ſ˃ŏ, ŌǤŖŝľŗŎťŖŏ ĪŃǤŖŗŅ Ĭŝʭĵ ĴŎŖί 

¶ ŒŖŎŝŉŒ ŗŉŗŇŐ, ĲŝťŗʤĦ ŊŖ ŗœľ ΆľŝŌŝɪŎ ŗŇŝŅƯŐŇŖί 

¶ ŗŊŝŐő ſŇŖľ ŊŖ ŒŖŊņŖŇŊŖłŘί 

 

ĬŝɠŐǤ: 

¶ ĴŌ˜ ŊŖ ŊǤŊœŖŎĴŖŎŘŎ ĻŇǤ ˏ  yŗŇŝŅƯŐ ſŅĲťŖί 

¶ ĬǉňŖŅŝŇ ŋřŏ ĴŌŖŝŇŖί 

¶ ǱŗťĦŝĴ ĩɲĻƯŖŗŃĴŋŖŝŊ ŌŖŇŒʛŃ ĴŎŖί 
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ĨńƯŖǉ, ǱŗťĦ ̢ņř ĺŗŊ Ňť, ŊŎĦ ǺŝťŖĻŇŘť ŒŊ ŗŏŗĵŃ ŗŇŝŅƯŐ ſōŖĶ ĴŎŝŏ ſŒȊ ŒʖŚłƯ Ĳ ĴŖōƯĴŎ œťί 

 

ſľĴŗŇĴǤŖŏ ǱŗťĦ-İ ľŏŖŝŎɼ, ŒŘŌŖ İŊĦ ŗŉľ ŒŇŖȔ ĴŎŖ  

Ujv¥iõ (Tolerance):  

gv¥ci Da¸Á mxgv Ges wbg¶ mxgvi cv_ÁKÀ¥K Ujv¥iõ e¥j| 

 

(Ĵ) ¤Rbv¥ij Ujv¥iõ (General tolerance) 

(ĵ) GÀvsÐjvi Ujv¥iõ (Angular tolerance) 

(Ķ) wRI¥gwUÂK Ujv¥iõ (Geometric tolerance) 

 

(Ĵ) ¤Rbv¥ij Ujv¥iõ (General tolerance ): wb¥P Ujv¥iõ ¤Uwej AsKb wb¥`Ákvejx¥K mnwRKib Ges mvaviY 

Ujv¥iõÐ¥jv¥K Pvi Ujv¥iõ KÄv¥m wbw`Áċ Ki¥Z eySvq | GUv IqvÁKwc¥mi gvævq cÃ¥qvM nq hv avZy AcmviY ðviv 

Drcvw`Z ev kxU avZy ¤_¥K MwVZ nq| 

 

(ĵ) GÀvsÐjvi Ujv¥iõ (Angular tolerance): G Ujv¥iõ mivmwi ¤Kv¥Yi §ewPæ¥K wbq´×Y K¥i bv Ges GKwU ¤K¨wYK 

gvæv Ujv¥i¥õi mv¥_ ± 5 ° wnmv¥e Miwgj nIqv DwPZ bv  

 

 

 

 

 

 

(Ķ) wRI¥gwUÂK Ujv¥iõ (Geometric tolerance): BwÄwbqvixs Ujv¥iõ¥K msÙvwqZ Ges ¤hvMv¥hvM Kivi RbÀ 

R¨vwgwZK gvÎv Ges Ujv¥iõ GKwU wm¥ďgί 

 

 

 

 

 

 

 

 

wdU (Fit):  

`wyU eÇåi wgjb¥hvMÀ AeÇ¬v¥K wdU e¥j| BwÜwbqvwis wdU ej¥Z `wyU h´×vsk hLb ¤Kv¥bv ¤nvj Ges kÀvö ms¥hvRb 

Kiv nq, wK´« GwU ćay ¤nvj Ges mÀvö Gi g¥aÀ mxgveï _v¥K bv GUvB wdU| wdU n¥jv `ywU eÇåi gv¥ci m¼ĒKÁ | 

BwÄwbqvixs wdU mvaviYZ GKwU "mÀvö Ges MZÁ" wnmv¥e eYÁbv Kiv nq wK´« ćaygvæ e£ãvKvi Dcv`v¥b mxgveï bqί 
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wdU c«avYZ wZb cÖKvi: 

1. wKÄqv¥iõ wdU (Clearance Fit) 

2. BµUviwdqv¥iõ wdU (Interference Fit) 

3. U«vbwRkb wdU (Transition Fit) 

 

1. wKÄqv¥iõ wdU (Clearance Fit): mg¯Í Ujv¥iõ AeÇ¬vi Aax¥b GKwU wdU UvBc ¥hLv¥b wKÄhv¥iõ GKwæZ As¥ki 

g¥aÀ we`Àgvb| 

 

 

 

 

 

2. BµUviwdqv¥iõ wdU (Interference Fit): mg¯Í Ujv¥iõ AeÇv ¬i Aax¥b GKwU wdU UvBc ¥hLv¥b BbUvidv¥iõ 

GKwæZ As¥ki g¥aÀ  we`Àgvb 

 

 

 

 

 

 

 

 

 

 

3. U«vbwRkb wdU (Transition Fit): mg¯Í Ujv¥iõ AeÇ¬vi Dci wbfÁi Kwiqv GKwU wdU UvBc ¥hLv¥b wKÄqv¥iõ 

Ges BbUvidv¥iõ GKwæZ As¥ki g¥aÀ we`Àgvb _vK¥Z cv¥i | 
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¥mjd ¤PK (Self Check) - ū.2 

 

ŒĦŗȝʁ Ǻʱħ  

1. hvw´×K AsKb ej¥Z wK eySvq? 

2. `£kÀ ej¥Z wK eSyvq? 

3. hvw´×K AsK¥b KZ cîKvi `£kÀ eÀeĔZ nq? 

4. wZb cîKvi Ujv¥iõ Gi bvg wjLyb 
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DËi cÎ  (Answer Key ) - ū.2 

 

µ. v ¡Ŝ] QO]p sx§l ]¢ s£e ̄? 

Uıw:  

v ¡Ŝ] QO]p |§x  ǯu¡yp s  vŜ O§yw {¡h] p]y  YsO R] w ] _§d s  ¡i¡dg x u oÔ§u Qøp ]w w 

Ų¡Ý¯ , v §l vŜ Oyè§x  {¡h]t §s ǰl¡w [ {Oð| ]w  v ¯ɘ 

 

¶. n¥yÔ sx§l ]¢ s£e ̄? 

Uıw:  

n¥yÔ sx§l ǯ] §p  sǋw ¡s¡tŦ ¡n] ǯm§] ǯn̂  s  ¡bĶ ̄p§] ǯs e ̄, v  sǋ¡gw R] w [ _hp s£e§l { | vÔ 

]§wɘ 

 

·. v ¡Ŝ] QO]§p ]l Ų] w n¥yÔ sÔsǜl |̄? 

Uıw:  

v ¡Ŝ] QO]§p { o wkl ¡lp Ų] w n¥yÔ sÔsǜl |̄Ì 

¶ { u§pw n¥yÔ (ȡɇɄɃɉ ȱȾȺɌ) 

¶ Uq§ww n¥yÔ (ȯɄɅ ȱȾȺɌ) 

¶ q §yw n¥yÔ (ȮȾȹȺ View) 

 
4. wZb cîKvi Ujv¥iõ Gi bvg wjLyb 

Uıw:  

¶ ¡x¡p¯ w gx §wŪ (Linear Tolerance) 

¶ dÔ ¡u¡l] gx §wŪ (Geometric Tolerance) 

¶ q¥ƻ gx §wŪ (Surface Tolerance) 
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Re kxU (Job Sheet) - ū.2.ӗ 

 

 

R¥ei bvg t GKwU eMvKÁvi eĐ¥Ki A¥_ÁvMîvwdK WÂBs ¦Zwi Kiv| 

 

Kv¥Ri aviv t   

1. OHS AbymiY Kiæb 

2. wcwcB e¨envi Kiæb (Use PPE) 

3. cî¥qvRbxq Uzjm& Ges BKzc¥gµU msMÃn Kiþb 

4. WÂBs wm¥Ui Dci GKwU ¥mvRv jvBb AsKb Kiþb 

5. ¤mU ¥Ç©vqviÁ eÀenvi K¥i Abyf~wgK 30 wWwMî ¤KvY AsKb Kiþb 

6. GKBfv¥e ¤mU ¥Ç©vqvi eÀenvi K¥i 90 wWMÃx ¥KvY AsKb Kiþb 

7. cwÃkÎK¥`i wb¥`Ák AbymiY Kiæb 

8. WÂBs mgvw÷i c¥i Bnv cwÃkÎK / cÃwkÎK¥`i Kv¥Q Rgv w`b 

 

 

mZK©Zv t 

¶ ȀʪǢ ȭ͔ǽ ϤǸȁȄǼ Ǣξǵ - ǖˆȋǵ ȭǻǵ ǸȄ͚Ǹ ǖԑǶȄǱ ǸǩȄȓ ǲȄȋǢ 

¶ ȭǶȅ̑ǽ Ǡ ʑȅȓǔ Ӷǽ ǶȅǼ͈ȄǼ ǼȄӝǵ 

¶ ȀǺȄ̇ǼȄǽ ȭǼǣȄ ГǢȋǱ ȭ͔ǽ Ǡ ȭȀǬ ȭ͔ȄȓȄǼ ϤǸȁȄǼ Ǣξǵ 

¶ ȭǼǣȄ ǪȄǶȀȄ ǸȄ ԋƛǸȄǼ ГǢȄ ǻȄȋǸ ǵȄ 

¶ ȀʪǢ ȅǹǚ ȅǸϢȄȀ ǖԑȀǼǰ Ǣξǵ (ǚǶȋǼ: Top, ȅǵȋǧ: Front, ǶȄȋǾ: Side)  

¶ ʙȋǩǢǾǵ ǽȄǘǵ ǶȅǼ͈ȄǼ Ǡ ȁȄǽǢȄ Гʹǵ 

¶ ǖʙȋȓȄǩǵȆȓ ȭǼǣȄ/ȭǽǣȄ ֜  ɦǢǼȋǸǵ ǵȄ 

¶ ȭǾȋǿ ʑǘǔʨ ȅǼȅǹǚ Ǣξǵ ֖ǽ ǞȑȄȋǱ 
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¥ÇĒwmwd¥Kkb kxU (Specification Sheet) - ū.2.ӗ 

 

R¥ei bvg t GKwU eMvKÁvi eĐ¥Ki A¥_ÁvMîvwdK WÂBs ¦Zwi Kiv| 

 

cî¥qvRbxq wcwcB mg~n t  

¶ GÀvc¥ivb (Apron) 

 

cî¥qvRbxq Uzjm Ges BKzBc¥gµU t 

¶ ¤cwõj (pencil) 

¶ B¥iRvi (Eraser) 

¶ W«Bs KvMR (Drawing paper) 

¶ WÃBs ¥evWÁ (Drawing Board) 

¶ ¤evWÁ wcb (Board Pin) 

¶ wU ¥Ç©vqvi (Tee Square) 

¶ ¤mU ¤Ç©vqvi (Set Square) 

¶ wWfvBWvi (Divider) 

 

cî¥qvRbxq gÀv¥Uwiqvjm t  

¶ Drawing Board (ĢSO ǯs iǱ) 

¶ Clips or Tape (¡Þq s  ǯgq) 
 

WvqvMÖvg t 
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ǺȅǮǚǽ-Ț 

 

 

 

 

 

 

 

 

 

ǺȅǮǚǽǕ ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾȋǵǼ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȄ 

SICIP -LE -CAD -02-O 

 

 

 

 

 

 

 

ȅ͔ǽЋ ǷǼ ǘ̃Ȅȅ͖ Ǣȅ̩ʨʨǹȋǵȀ Ǟ  ̃ǘȋǵȄȋǹǾǵ ȭʙȄʈȄǺ 

ǖǲɝ ȅǸǹȄǤ, ǖǲɝ Ǻ̆ǰȄǽȓ 
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ǺȅǮǚǽ-Ț 

 

ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ: ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾȋǵǼ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȄǑ 

 

ǘǚȅǵǬ ȭǢȄǮ: SICIP -LE -CAD -02-O     ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ: țȘ ǥ̀ȄǑ 

 

ǺȅǮǚȋǽǼ ȅǸǸǼǰ: Ǟǘ ǺȅǮǚȋǽ ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾǵ ǶȅǼǧȄǽǵȄǼ ǩϢ ʙȋȓȄǩǵȆȓ ˕Ȅǵ, ǳʹǱȄ ǞǸǔ ǺȋǵȄǹȄǸ ǖ̇ ɝɦ֖ 

ǼȋȓȋǨǑ ǞǼ Ǻȋϡ ȅǸȋǾǿǹȄȋǸ ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾǵ ǢȄȋǩǼ ǩϢ ʙϊǱ ǢǼȄ, ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǞǸǔ ͛ȄǵȄ̇Ǽ ǢǼȄ, 

ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾǵ ǶȅǼǧȄǽǵȄ ǢǼȄ ǞǸǔ ƚǠȓȄǢɝ ȅǶȀƛ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄ ǖ̇ ɝɦ֖ ǼȋȓȋǨǑ 

 

ȅǾǣǵ Ƿǽ: Ǟǘ ǺȅǮǚǽʨ Ȁ̩ ̏ǢǼȄǼ ǶǼ ʙȅǾʹǰȄǲͫǼȄ: 

1. ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾǵ ǢȄȋǩǼ ǩϢ ʙϊǱ ǢǼȋǱ ǶȄǼȋǸǑ 

2. ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǞǸǔ ͛ȄǵȄ̇Ǽ ǢǼȋǱ ǶȄǼȋǸǑ  

3. ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾȋǵǼ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

4. ƚǠȓȄǢɝ ȅǶȀƛ ǶǼȆʹȄ ǢǼȋǱ ǞǸǔ ǶȅǼǺȄǶ ǢǼȋǱ ǶȄǼȋǸǑ 

 

 

 

 

 

 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄ: 

1. ֟ȅʛȋǢ̀, ǸȄֱ ǞǸǔ ǩǽǸȄȁȆ ǧȄǶ, ǞǸǔ ʹϨȄ̀ ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ǶǼȆʹȄ ǢǼȄǑ 

2. ǢȄʨǔ Ӷǽͼȅǽ ʙȋȓȄǩǵȆȓ ʆǺȄԑȀȄȋǼ ǢȄǩ ǢǼȄǼ ǩϢ ȭȀǬ ǢǼȄǑ 

3. ʴʅȄȅ̩ǔ ȅǮǹȄǘȀͼȅǽ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ȭȀǬ ǢǼȄ ǞǸǔ Ǿ  ɦǢȋǼ ǸсǴȄǑ 

4. Ӷǽ ȭȀǬ-ǗǶ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ǢǼȄǑ 

5. ǠȓȄǢɝȅǶȀʨ ǢǺɝȋ́ȋʔǼ Ƕ˸ȅǱ ǖԑȀȄȋǼ ʙȋȓȄǩǵȆȓ ȅǵ֖ɝǽǱȄǼ ͚ȋǼ ʴʅȄȅ̩ǔ ȅǮǹȄǘȋȀǼ ǚǶǼ ǺȄǚ̀ ǢǼȄ ǞǸǔ 

ȭȀ̀ȄǼ ǢǼȄǑ 

6. ʙǴȄǵ ֧ǘǧ ǞǸǔ ǩξȅǼ ֧ǘǧ ǧȄ֟ ǢǼȄ, ǞǸǔ ȭǹȄȋ̵ǩ ȭ͗ȅǸǽȄǘǩȄǼ ǶǼȆʹȄ ǢǼȄǑ 

7. ȭǺȅǾȋǵǼ ֢Ϣ ȅǸҍ ǶǼȆʹȄ ǢǼȄǑ 

8. ȭʙȄʈȄǺʨ ǮȄǚǵȋǽȄǮ ǢǼȄ ǞǸǔ ǚǶ֜ʱ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢȋǼ ȭǺȅǾȋǵ ȭʙȄʈȄǺʨ ͛ȄǵȄ̇Ǽ ǢǼȄǑ 

9. Ӷǽ ǶȄǲ ǞǸǔ ǖϢȄϢ ǢȄȋǩǼ ϣȄǼȄȅǺǬȄǼͼȅǽǼ ȀʪǢǱȄ ȅǵǴɝȄǼȋǰǼ ǩϢ ȭʙȄʈȄǺʨ ȅȀ֙ȋǽȋǬǮ ǢǼȄǑ 

10. ǠȓȄǢɝȅǶȀʨ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ǺȄǚ̀ ǢǼȄǑ  

11. ȭʙȄʈȄǺ ǖԑȀȄȋǼ ǚǶȄǳȄǵ (component ) ȮǱȅǼ ǢǼȄǼ ǩϢ ȅȀǞǵȅȀ ȭǽǳ ǖǶȄȋǼǾǵ ǢǼȄǑ 

12. ʙȋǻȂȄǩȋǵ ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ ȭǵǠȓȄǑ 

13. ǚǶ֜ʱ Ƕ˸ȅǱ ǞǸǔ ǶȅǼǺȄǶǢ ȀǼ˙ȄǺ ϤǸȁȄǼ ǢȋǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ ǢǼȄ ǞǸǔ 

ǶȅǼǺȄǶ ǢǼȄǑ 

14. Δʨԛǰɝ ǢȄȋǩǼ ǖǔǾ ȅǧȅͥǱ ǢǼȄ, ȭǼǢǮɝ ǢǼȄ ǞǸǔ ǻǲȄǻǲ ϤǸ͛Ȅ ȭǵǠȓȄǼ ǩϢ ȅǼȋǶȄǬɝ ǢǼȄǑ 
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ǘǵǷǼȋǺǾǵ ǾȆǬ (Information Sheet ) - Ț.ș 

 

ȅǾǣǵ Ƿǽ-ș: ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾǵ ǢȄȋǩǼ ǩϢ ʙϊǱ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊ ϤȄϚȄ, ǾǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ  

 

ȅǸǿȓǸϊ (Contents ): 

ü ֟ȅʛȋǢ̀, ǸȄֱ ǞǸǔ ǩǽǸȄȁȆ ǧȄǶ, ǞǸǔ ʹϨȄ̀ ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ 

ü ǢȄʨǔ Ӷǽͼȅǽ ʙȋȓȄǩǵȆȓ ʆǺȄԑȀȄȋǼ ǢȄǩ ǢǼȄǼ ǩϢ ȭȀǬ ǢǼȄ 

ü ʴʅȄȅ̩ǔ ȅǮǹȄǘȀͼȅǽǼ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ Ƕ˸ȅǱ 

ü Ӷǽ ȭȀǬ-ǗǶ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ Ƕ˸ȅǱ 

ü ǠȓȄǢɝȅǶȀ ʴʅȄȅ̩ǔ ǞǸǔ ȭǢ̊Ȅȓǰ  

ü ʙǴȄǵ ֧ǘǧ ǞǸǔ ǩξȅǼ ֧ǘǧ ǧȄ֟ ǢǼȄ ǞǸǔ ȭǹȄȋ̵ǩ ȭ͗ȅǸǽȄǘǩȄǼ ǶǼȆʹȄ ǢǼȄ 

ü ȭǺȅǾȋǵǼ ֢Ϣ ȅǸҍ ǶǼȆʹȄ ǢǼȄ 

 

֟ȅʛȋǢ̀, ǸȄֱ ǞǸǔ ǩǽǸȄȁȆ ǧȄǶ, ǞǸǔ ʹϨȄ̀ ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ:  

CNC  ȭǺȅǾǵ Ǡ ǖϢȄϢ ϖȓǔȅʆȓ ȅǾ̼ ǻȋ̆ ȀʪǢ ֟ȅʛȋǢ̀, ǸȄֱǧȄǶ, ǩǽǸȄȁȆ ǧȄǶ ǞǸǔ ʹϨȄ̀ ϤǸȁȄȋǼǼ ǺȄϡȋǺ 

ȭǺȅǾȋǵǼ ǢǺɝ́ǺǱȄ Ǡ ͛ȄȅȓΖ ǸǩȄȓ ǼȄǣȄ ȁȓǑ ʙϊǱǢȄǼǢ ʙȅǱ͌ȄǵͼȋǽȄ ǱȄȋǳǼ ȭǺȅǾȋǵǼ ǩϢ ȅǵȅǳɝ͊ ȭ͟ȅȀȅǷȋǢǾǵ 

ʙǳȄǵ ǢȋǼ, ǻȄ ȀʪǢǹȄȋǸ ǖԑȀǼǰ ǢǼȄ ǩξȅǼǑ 

֟ȅʛȋǢ̀ (Lubricant)  

֟ȅʛȋǢ̀ ȁȋǽȄ ǞǺǵ ǞǢǴǼȋǵǼ ȭǱǽ ǸȄ ǱǼǽ ǶǳȄǲɝ ǻȄ ԋʨ ǧǽ̇ ǴȄǱǸ ǖǔȋǾǼ Ǻȋϡ ʙȋȓȄǤ ǢȋǼ ǥǿɝǰ ǢǺȄȋǵȄ, ǱȄǶǺȄʔȄ 

ʣȄȀ ǢǼȄ ǞǸǔ ǻ̆ȄǔȋǾǼ ʹȓ ȭǼȄǴ ǢǼȄ ȁȓǑ Ǟʨ ǻȋ̆Ǽ ǧǽ̇ ǖǔǾͼȅǽȋǢ Ǻ֩ǰǹȄȋǸ ǧǽȋǱ ȀȄȁȄϦ ǢȋǼ ǞǸǔ ǳȆǥɝ͛ȄȓȆ 

ǢȋǼ ȭǱȄȋǽǑ 

ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ: 

ȭǺȅǾȋǵ ȀȄǴȄǼǰǱ Slideway Oil, Spindle Oil, Hydraulic Oil ǞǸǔ Grease  ϤǸϘǱ ȁȓǑ ǞǼ Viscosity 

Grade ȀȄǴȄǼǰǱ ISO VG 32, 46 ǸȄ 68  ȁȓ, ǻȄ ȭǺȅǾȋǵǼ ǴǼǵ ǖԑǻȄȓȆ ȅǵǴɝȄȅǼǱ ȁȓǑ ǩǵȅʙȓ ͮȄ̃ͼȋǽȄǼ Ǻȋϡ 

Shell Tellus, Mobil Vactra, Castrol Hyspin ǞǸǔ Total Azolla ǖϢǱǺǑ ֟ȅʛȋǢ̀ ȀȄǴȄǼǰǱ -10° C 

ȭǲȋǢ +80 ° C ǱȄǶǺȄʔȄǼ Ǻȋϡ ǢȄǻɝǢǼ ǲȄȋǢǑ Ǟʨ Guideway, Ball Screw, Spindle Bearing ǞǸǔ 

Gearbox -Ǟ ϤǸϘǱ ȁȓǑ ʙȅǱ Ǩȓ ǺȄȀ ǶǼ ǸȄ ʙȄȓ 1000  ǥˢȄ ϤǸȁȄȋǼǼ ǶǼ ȭǱǽ ǶȅǼǸǱɝǵ ǢǼȄ ǚȅǧǱǑ 

ȭǵȄǬ: ȀʪǢ ǺȄȋǵǼ ֟ ȅʛȋǢ̀ ϤǸȁȄǼ ǢǼȋǽ ȭǺȅǾȋǵǼ ǤȅǱǾȆǽ ǖǔǾͼȅǽǼ Ǘ  ֱ֕ ȅ˸ ǶȄȓ ǞǸǔ ǥǿɝǰǩȅǵǱ ́ ȅǱ ǖȋǵǢȄǔȋǾ 

ǢȋǺ ǻȄȓǑ 

ǸȄֱ ǧȄǶ (Air Pressure)  

ǸȄֱǧȄǶ ȁȋǽȄ ȀǔʹȅǧǱ ǸȄǱȄȋȀǼ Ǿȅʱ ǻȄ Pneumatic  ȅȀȋ͗ȋǺǼ ǺȄϡȋǺ ȭǺȅǾȋǵǼ ȅǸȅǹ̏ ǖǔǾ ȭǻǺǵ Ӷǽ ʴʅȄȅ̩ǔ, 

ǳǼǩȄ ȭǣȄǽȄ-Ǹ,̎ ǞǸǔ ǞȓȄǼ ̡Ȅȋ͗ ϤǸϘǱ ȁȓǑ Ǟʨ ȭǺȅǾȋǵǼ ȅǸȅǹ̏ ϖȓǔȅʆȓ ǢȄǻɝʆǺ ȅǵȓ̆ȋǰ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ 

ǢȋǼǑ 

ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ: 

CNC  ȭǺȅǾȋǵ ǸȄֱǧȄǶ ȀȄǴȄǼǰǱ 0.5 ȭǲȋǢ 0.8 ȭǺǤȄǶȄ͔Ȅǽ (MPa ) ǸȄ 5 ȭǲȋǢ 8 ǸȄǼ Ƕǻɝ̇ ǲȄȋǢǑ ǸȄֱʨ ǖǸϩǘ ς ,͈ 

ǶȅǼ͈ȄǼ ǞǸǔ ȭǱǽ֙ʱ ȁȋǱ ȁȋǸǑ ǞǩϢ 5 ǺȄǘʆǵ ǶȄʨɝǢǽ ȅǷ̵ȄǼ Ǡ Ǻȋȓ́ȄǼ ȭȀǶȄȋǼǬǼ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ǸȄֱ 

ȀǼǸǼȄȋȁǼ ǩϢ ȀȄǴȄǼǰǱ 2 ȭǲȋǢ 5 ȁȀɝ ǶȄǠȓȄȋǼǼ ǘ̃Ȅȅ͖ȓȄǽ ǞȓȄǼ Ǣȋ̧ȀȄǼ ϤǸϘǱ ȁȓǑ 
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ǚǶȋǳǾ: ǻȅǳ ǸȄֱ Ǘʖɝ ǸȄ ȭǱǽ֜ʱ ȁȓ, ǱȄȁȋǽ ȭȀ̑Ǽ, ȅȀǽ Ǡ ǖϢȄϢ ȅǵǚϥȄʨǢ ǚǶȄǳȄǵ ǵ ͊ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ ǱȄǘ 

ȀǸȀǺȓ ǶȅǼ͈ȄǼ Ǡ ς  ͈ǸȄֱ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱǑ 

ǩǽǸȄȁȆ ǧȄǶ (Hydraulic Pressure ) 

ǩǽǸȄȁȆ ǧȄǶ ȁȋǽȄ ǱǼǽ ǶǳȄǲɝ ΜȄǼȄ ǚִǶ̏ ǧȄǶ, ǻȄ ȁȄǘȋʑȄȅǽǢ ȅȀȋ͗ȋǺǼ ǺȄϡȋǺ ȭǺȅǾȋǵǼ ʴʅȄȅ̩ǔ, Ӷǽ ǶȅǼǸǱɝǵ, ǖ  ́

ǧǽȄǧǽ ǘǱʅȄȅǳ ȅǵȓ̆ȋǰ ϤǸϘǱ ȁȓǑ Ǟǘ ȅȀȋ͗Ǻ ȭǺȅǾȋǵǼ ǹȄǼȆ ǢȄǩͼȋǽȄ ȅǵ֖ɝǽǹȄȋǸ Ȁ̩ ̏ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ: 

ȀȄǴȄǼǰǹȄȋǸ ȁȄǘȋʑȄȅǽǢ ȅȀȋ͗ȋǺ ǧȄǶ 3.5 ȭǲȋǢ 7.0 ȭǺǤȄǶȄ͔Ȅǽ Ƕǻɝ̇ ȁȓǑ ǞȋǱ ISO VG 32 ǸȄ 46  ȭʈȋǮǼ Anti -

Wear Hydraulic Oil  ϤǸȁȄǼ ǢǼȄ ȁȓǑ Shell Tellus 46, Mobil DTE 25 , ǞǸǔ Total Azolla ZS 46  

ͮȄȋ̃Ǽ ȭǱǽ ȭǸǾ ǩǵȅʙȓǑ ȭǱȋǽǼ ϜȄȋˆǼ ǴȄǼǰʹǺǱȄ ȀȄǴȄǼǰǱ 10  ȭǲȋǢ 30  ȅǽǬȄǼ ȁȋȓ ǲȄȋǢǑ ȭǱǽ ǶȅǼ͈ȄǼ ǼȄǣȄǼ 

ǩϢ 10  ǺȄǘʆǵ ȅǼǬȄǵɝ ǽȄǘǵ ȅǷ̵ȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȭǺȅǾȋǵǼ ϖȄǹȄȅǸǢ ǢȄȋǩǼ ǩϢ ȭǱȋǽǼ ǱȄǶǺȄʔȄ 30° C ȭǲȋǢ 

60° C ǞǼ Ǻȋϡ ǲȄǢȄ ǚȅǧǱǑ 

ʖ͊Ϥ: ȅǵ̦ǺȄȋǵǼ ȭǱǽ ǸȄ ǖȅǱȅǼʱ ǱȄǶǺȄʔȄ ȁȄǘȋʑȄȅǽǢ ǹȄǽǹ, ǶȄ̩ Ǡ ȅȀȋǽǼ ʹȅǱ ǥǬȄȋǱ ǶȄȋǼǑ ǱȄǘ ȀǸȀǺȓ 

ʙϊǱǢȄǼȋǢǼ ȅǵȋǳɝȅǾǱ ȭǱǽ Ǡ ǧȄǶ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

ʹϨȄ̀ (Coolant ) 

ʹϨȄ̀ ȁȋǽȄ ǞǺǵ ǱǼǽ ǶǳȄǲɝ ǻȄ ȭǺȅǾȅǵǔ ǧǽȄǢȄǽȆǵ ǢȄʨǔ Ӷǽ Ǡ ǠȓȄǢɝȅǶȋȀǼ Ǻȋϡ ǚִǶ̏ ǱȄǶ ǖǶȀȄǼǰ ǢȋǼǑ Ǟʨ 

ӶȋǽǼ Ǘ  ֱ֕ȅ˸ ǢȋǼ, ǥǿɝǰ ǢǺȄȓ ǞǸǔ ǹȄȋǽȄ Ԝȋ͌Ǽ ȅǷȅǵǾ ʙǳȄǵ ǢȋǼǑ 

ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ: 

CNC  ȭǺȅǾȋǵ ȀȄǴȄǼǰǱ Water -Soluble Emulsion  ǸȄ Synthetic Coolant  ϤǸȁȄǼ ǢǼȄ ȁȓǑ ʹϨȄ̀ Ǡ 

ǶȄȅǵǼ ȅǺʠǰ ǖԑǶȄǱ ȝ% ȭǲȋǢ șȘ% ȁǠȓȄ ǚȅǧǱǑ Blaser, Castrol, Shell ǞǸǔ Cimcool ǞǼ ǺȋǱȄ ͮȄȋ̃Ǽ 

ʹϨȄ̀ ȅǾȋ̼ Ǹϗǽ ϤǸϘǱǑ ʹϨȄȋ̀Ǽ ǧȄǶ ȀȄǴȄǼǰǱ 0.1 ȭǲȋǢ 0.3  ȭǺǤȄǶȄ͔Ȅǽ Ƕǻɝ̇ ǲȄȋǢ ǞǸǔ ǞǼ pH  ǺȄǵ 8.0  

ȭǲȋǢ 9.5 ǞǼ Ǻȋϡ ǲȄǢȄ ǚȅǧǱǑ ʙȅǱ ȅǱǵ ǺȄȀ ǶǼ ǸȄ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ʹϨȄ̀ ǶȅǼǸǱɝǵ ǢǼȄ ǹȄȋǽȄǑ 

ȀǱǢɝǱȄ: ʹ ϨȄȋ̀Ǽ ǥǵΖ Ǡ pH  ǺȄǵ ȅǵȓȅǺǱ ǶǼȆʹȄ ǢǼȄ ʙȋȓȄǩǵ, ǢȄǼǰ ȀǺȋȓǼ ȀȄȋǲ ȀȄȋǲ ǱȄ ǵ ͊ȁȋȓ ϤȄǢȋǬȅǼȓȄ 

ȮǱȅǼ ǢǼȋǱ ǶȄȋǼ, ǻȄ ӶȋǽǼ ǶȄǼǷǼϥȄ̑ ǵ ͊ǢȋǼ ȭǳȓǑ 

 

ǢȄʨǔ Ӷǽͼȅǽ ʙȋȓȄǩǵȆȓ ʆǺȄԑȀȄȋǼ ǢȄǩ ǢǼȄǼ ǩϢ ȭȀǬ ǢǼȄ: 

CNC (Computer Numerical Control ) ȭǺȅǾȋǵ ȅǸȅǹ̏ ǴǼȋǰǼ ǢȄʨǔ Ӷǽ ϤǸȁȄǼ ǢǼȄ ȁȓ ȭǻǺǵ ȅʑǽ, ȅǺǽ, 

ȭǸȄȅǼǔ Ӷǽ, ȭǷȀ ȅǺǽ, ϜȄǶ ǘǱʅȄȅǳǑ ʙȅǱʨ Ӷǽ ȅǵȅǳɝ͊ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓ ǞǸǔ ǢȄȋǩǼ ȀʪǢ ʆǺ ǖԑȀȄȋǼ ǞͼȋǽȄ 

ȭȀǬ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ Ӷǽͼȅǽ ǻȅǳ ȀʪǢ ʆȋǺ ȀȄǩȄȋǵȄ ǵȄ ȁȓ, ǱȄȁȋǽ ȭʙȄʈȄǺ ǧǽȄǢȄȋǽ ֖ǽ Ӷǽ ǢȄǩ ǢǼȋǱ ǶȄȋǼ, 

ǻȄǼ Ƿȋǽ ǠȓȄǢɝȅǶȀ ǵ ͊ȁǠȓȄǼ ӱǓȅǢ ȭǲȋǢ ǻȄȓǑ 

ǢȄʨǔ Ӷǽ: ǢȄʨǔ Ӷǽ ȁȋǽȄ ǞǺǵ ǞǢʨ ǻ̆ȄǔǾ ǻȄ ǴȄԅ, ǢȄǭ, ǸȄ ǖϢȄϢ Ǣʪǵ ǶǳȄȋǲɝǼ ǖȅǱȅǼʱ ǖǔǾ ǖǶȀȄǼǰ 

(Material Removal) ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ǠȓȄǢɝȅǶȋȀǼ ǚǶǼ ȅǵȅǳɝ͊ ǤȅǱ Ǡ ǧȄǶ ʙȋȓȄǤ ǢȋǼ ȅǵȅǳɝ͊ ǗǢȄǼ, 

ǺȄǶ Ǡ ȅǷȅǵǾ ȮǱȅǼ ǢȋǼǑ 

ǖǲɝȄִ, ǢȄʨǔ Ӷǽ ǞǺǵ ǞǢʨ ǴȄǼȄȋǽȄ ʙȄ̇ȅǸȅǾ͊ ȀǼ˙ȄǺ ǻȄ ӣǰɝǵ ǸȄ ȀǼǽȋǼǣȄȓ ǤȅǱ ʈȁǰ ǢȋǼ ǠȓȄǢɝȅǶȋȀǼ ǖȅǱȅǼʱ 

ǖǔǾ ȭǢȋǬ ȭǷȋǽ ǢȄȅ˅Ǳ ǗӜȅǱ ȮǱȅǼ ǢȋǼǑ 
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ǢȄʨǔ ӶȋǽǼ ʙǢȄǼȋǹǳ: 

Facing Tool (ȭǷȅȀǔ Ӷǽ) 

ȭǷȅȀǔ Ӷǽ ȁȋǽȄ ǞǺǵ ǞǢʨ ǢȄʨǔ Ӷǽ ǻȄ ǠȓȄǢɝȅǶȋȀǼ ֙ǣ ǸȄ ʙȄ̇ ȀǺȄǵ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ǠȓȄǢɝȅǶȋȀǼ 

ӣǰɝǵ ǖȋʹǼ ǽνǹȄȋǸ ǶǳȄǲɝ ǖǶȀȄǼǰ ǢȋǼ Ǻ֩ǰ Ԝ ͌ȮǱȅǼ ǢȋǼǑ 

Turning Tool (ǬȄȅǵɝǔ Ӷǽ) 

ǬȄȅǵɝǔ Ӷǽ ϤǸȁȄǼ ǢǼȄ ȁȓ ǠȓȄǢɝȅǶȋȀǼ ǸȄǘȋǼǼ ǖǔǾ ȭǲȋǢ ǴȄǼȄǸȄȅȁǢǹȄȋǸ ǶǳȄǲɝ ǖǶȀȄǼǰ ǢǼȋǱǑ Ǟʨ ǠȓȄǢɝȅǶȀȋǢ 

ȅǵȅǳɝ͊ ϤȄȀ Ǡ Ȯǳȋǥɝʅ ǗǢȄǼ ȅǳȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

Grooving Tool (;ȅǹǔ Ӷǽ) 

;ȅǹǔ ӶȋǽǼ ȀȄȁȄȋϦ ǠȓȄǢɝȅǶȋȀǼ Ԝȋ͌ Ȁξ ǣсǩ ǸȄ ;ǹ ȮǱȅǼ ǢǼȄ ȁȓǑ ȀȄǴȄǼǰǱ Ǟʨ ȅȀǽ ȅǼǔ ǸȄ ǖϢȄϢ ȅǷʨǔȋȓǼ 

ǩϢ ʙȋȓȄǩǵ ȁȓǑ 

Drilling Tool (ȅʑȅǽǔ Ӷǽ) 

ȅʑȅǽǔ Ӷǽ ϤǸȁȄǼ ǢȋǼ ǠȓȄǢɝȅǶȋȀ ֕˭ȄǢȄǼ ǤǱɝ ȮǱȅǼ ǢǼȄ ȁȓǑ Ǟʨ ӣǰɝǵ ǞǸǔ ȅǷȋǮǼ ǺȄϡȋǺ ǚǶȄǳȄȋǵǼ ȅǹǱȋǼ ʙȋǸǾ 

ǢȋǼ ȅǵȅǳɝ͊ ϤȄȋȀǼ ǤǱɝ ȮǱȅǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

Threading Tool (ȭʕȅǮǔ Ӷǽ) 

ȭʕȅǮǔ Ӷǽ ǠȓȄǢɝȅǶȋȀǼ ǸȄǘȋǼǼ ǸȄ ȅǹǱȋǼǼ ǖǔȋǾ ȭȁȅǽǢȄǽ ǣсǩ ȮǱȅǼ ǢȋǼǑ Ǟǘ ǣсǩ Ӌ ǸȄ ȭǸȄȋ̵Ǽ ȭʕǮ ȮǱȅǼȋǱ 

ϤǸϘǱ ȁȓǑ 
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Parting -off Tool (ǶȄʨɝǔ-ǖǷ Ӷǽ) 

ǶȄʨɝǔ-ǖǷ Ӷǽ ǠȓȄǢɝȅǶȋȀǼ ȅǵȅǳɝ͊ ǖǔǾ ȭǢȋǬ ǗǽȄǳȄ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ϨȄǲ ȭǺȅǾȋǵ 

ǠȓȄǢɝȅǶȋȀǼ ȭǾǿ ǖǔǾ ԜǲǢ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

Taping Tool (ϜȄȅǶǔ Ӷǽ) 

ϜȄȅǶǔ Ӷǽ ϤǸȁȄǼ ǢȋǼ ԛȋǸɝ ȮǱȅǼ ǢǼȄ ǤȋǱɝǼ ȅǹǱȋǼ ȭʕǮ ǢȄǬȄ ȁȓǑ Ǟʨ ǖǹʅ̇ǼȆǰ ȭʕǮ ȮǱȅǼ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

Boring Tool (ȭǸȄȅǼǔ Ӷǽ) 

ȭǸȄȅǼǔ Ӷǽ ϤǸȁȄǼ ǢȋǼ ԛȋǸɝ ȮǱȅǼ ǢǼȄ ǤȋǱɝǼ ϤȄȀ ֕ȅ˸ ǢǼȄ ȁȓ ǞǸǔ ǖǹʅ̇ǼȆǰ Ԝ ͌Ǻ֩ǰ Ǡ ȅǵӝǓǱ ǢǼȄ ȁȓǑ 

Knurling Tool (ǵǼȅǽǔ Ӷǽ) 

ǵǼȅǽǔ Ӷǽ ǠȓȄǢɝȅǶȋȀǼ ǸȄǘȋǼǼ Ԝȋ͌ ϣȄǬȄǵɝ ǸȄ ǳȄǤ ȮǱȅǼ ǢȋǼ, ǻȄȋǱ ȭȀʨ ǴǼȄǼ ǩϢ ȅʈǶ ǹȄȋǽȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ 

ȁʅȄ̃ǽ ǸȄ ȅʈǶ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

Honing Tool (ȭȁȄȅǵǔ Ӷǽ) 

ȭȁȄȅǵǔ Ӷǽ ϤǸȁȄǼ ǢȋǼ ǤȋǱɝǼ ǖǹʅ̇ǼȆǰ Ԝ ͌Ǻ֩ǰ ǞǸǔ ȅǵ֖ɝǽ ǢǼȄ ȁȓǑ Ǟʨ ȭǸȄȅǼǔ ǸȄ ʈȄǘȅ̃ǔȋȓǼ ǶȋǼ ǗǼǠ ǹȄȋǽȄ 

ȅǷȅǵǾ ȅǵȅ́Ǳ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

 



36 

 

 

Finishing Tool (ȅǷȅǵȅǾǔ Ӷǽ) 

ȅǷȅǵȅǾǔ Ӷǽ ϤǸȁȄǼ ǢȋǼ ȭǺȅǾȅǵǔ ʙȅʆȓȄǼ ȭǾǿ ǴȄȋǶ ǠȓȄǢɝȅǶȋȀǼ Ԝ ͌ȭǲȋǢ ǖ  ̼ǶǳȄǲɝ ǖǶȀȄǼǰ ǢȋǼ Ǻ֩ǰǱȄ, ȅǵӝǓǱ 

ǺȄǶ ǞǸǔ ǹȄȋǽȄ Ԝ ͌ȅǷȅǵǾ ȅǵȅ́Ǳ ǢǼȄ ȁȓǑ 

 

ʴʅȄȅ̩ǔ ȅǮǹȄǘȀͼȅǽǼ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ Ƕ˸ȅǱǕ 

CNC  ϨȄǲ, ȅǺȅǽǔ ǸȄ ǖϢȄϢ ȭǺȅǾȅǵǔ ȅȀȋ͗ȋǺ ǠȓȄǢɝȅǶȀȋǢ ȅ͛Ǽ Ǡ ȅǵǼȄǶȋǳ ǴȋǼ ǼȄǣȄǼ ǩϢ ʴʅȄȅ̩ǔ ȅǮǹȄǘȀ 

ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȀʪǢ ɹ ʅȄȅ̩ǔ ǨȄȑȄ ȭǺȅǾȅǵǔȋȓǼ ȅǵ֖ɝǽǱȄ, ǠȓȄǢɝȅǶȋȀǼ ͼǰǺȄǵ ǞǸǔ ǖǶȄȋǼǬȋǼǼ ȅǵǼȄǶ˭Ȅ ǸǩȄȓ ǼȄǣȄ 

ǢʪǵǑ ʴʅȄȅ̩ǔ ȅǮǹȄǘȀ ȭǺȅǾȋǵǼ ǢȄǻɝ́ǺǱȄ ֕ȅ˸ ǢȋǼ ǞǸǔ ǚִǶȄǳǵ ʙȅʆȓȄ ΚǱ Ǡ Ȁȁǩ ǢȋǼǑ 

 

ʴʅȄȅ̩ǔ ȅǮǹȄǘȋȀǼ ʙǢȄǼȋǹǳ: 

Three Jaw Chuck (ȅʔ-ǩ ǧȄǢ) 

Three Jaw Chuck ǞǢʨ ϖȓǔȋǢ̊ӜǱ ǧȄǢ, ǻȄ ȅǱǵʨ ȀǺȄ̇ǼȄǽ ȭǩǼ ǺȄϡȋǺ ǠȓȄǢɝȅǶȀȋǢ ȭǢȋ̊ ǴȋǼ ǼȄȋǣǑ Ǟʨ 

ȀȄǴȄǼǰǱ ȅȀȅǽȅ̂Ǣ ǸȄ ȭǤȄǽȄǢȄǼ ǠȓȄǢɝȅǶȋȀǼ ǩϢ ϤǸϘǱ ȁȓǑ ϖȓǔȋǢ̊ǢǼǰ ֧ ȅǸǴȄǼ ǢȄǼȋǰ Ǟʨ ΚǱ ǞǸǔ ȅǵ֖ɝǽǹȄȋǸ 

ǢȄǩ Ȁ̩ ̏ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

Four Jaw Chuck (ǧȄǼ-ǩ ǧȄǢ) 

Four Jaw Chuck ǞǢʨ ϖȄǴȆǵ ȭǩȄȑȄ ǧȄǢȄ ȀǺȅεǱ ǧȄǢ, ǻȄ ǠȓȄǢɝȅǶȀȋǢ ȭǢ̊ ǸȄ ǖ-ȭȀ˿Ȅǽ ǖǸ͛ȄȋǵǠ ȅ͛Ǽ ǢǼȋǱ 

ȀʹǺǑ Ǟʨ ǗǢȄȋǼ ǖȅǵȓȅǺǱ ǸȄ ǧԅ֖ɝǩȄǢȄǼ ǠȓȄǢɝȅǶȀ ʴʅȄ̩ ǢǼȄǼ ǩϢ ǚǶ֜Ǒɦ ǻȅǳǠ ȭȀǬǗȋǶ ȀǺȓ ȭǸȅǾ ǽȄȋǤ, 

Ǟʨ ӶȋǽǼ ͛ȄȅȓΖ ǞǸǔ ȀʪǢǱȄ ȅǵȅ́Ǳ ǢȋǼǑ 
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Collet Chuck (ǢȋǽǬ ǧȄǢ) 

Collet Chuck ȁȋǽȄ ǞǢʨ ȀѕȅǧǱ ʴʅȄȅ̩ǔ ȅǮǹȄǘȀ ǻȄ ǠȓȄǢɝȅǶȋȀǼ ϤȄȀ ǖԑǻȄȓȆ ǬȄǘǬǹȄȋǸ Ǹ ̎ȁȓǑ ȭǨȄǬ ϤȄȋȀǼ 

ȀʪǢ ǠȓȄǢɝȅǶȀ ʴʅȄ̩ ǢǼȄǼ ǩϢ Ǟʨ ϤǸȁȄǼ ǢǼȄ ȁȓǑ Collet Chuck ȅǵ֖ɝǽǱȄ ǞǸǔ ԚǵǼȄ֕ȅ˭ ǢǺɝ́ǺǱȄȓ ӝǸ 

ǢȄǻɝǢǼǑ 

Live Center (ǽȄǘǹ ȭȀ̀ȄǼ) 

Live Center ȁȋǽȄ ǞǺǵ ǞǢʨ ȀȄȋǶȄǬɝ ǻȄ ǠȓȄǢɝȅǶȋȀǼ ȭǾǿ ʙȄȋ̇ ͛ȄǶǵ ǢǼȄ ȁȓǑ Ǟʨ ӣǰɝǵǢȄǽȆǵ ǠȓȄǢɝȅǶȀȋǢ 

ȀǺǲɝǵ ȭǳȓ ǞǸǔ ȅǮǷȋǺɝǾǵ ǸȄ ȭǳȄǽȄ ǢǺȄȓǑ ʙǴȄǵǱ ǳȆǥɝ Ǡ ǹȄǼȆ ǠȓȄǢɝȅǶȋȀǼ ǩϢ ϤǸϘǱ ȁȓǑ 

 

Bar Feeder (ǸȄǼ ȅǷǮȄǼ) 

Bar Feeder ǞǢʨ ϖȓǔȅʆȓ ȀǼ˙ȄǺ ǻȄ ȭȀȄǩȄ ǸȄ ȅȀȅǽȅ̂Ǣ ϤȄȋǼǼ ǠȓȄǢɝȅǶȀ ǴȄǼȄǸȄȅȁǢǹȄȋǸ ϨȄǲ ȭǺȅǾȋǵ ȀǼǸǼȄȁ 

ǢȋǼǑ Ǟʨ ȀǺȓ ǸсǧȄȓ ǞǸǔ ǴȄǼȄǸȄȅȁǢ ǚִǶȄǳǵ ȅǵȅ́Ǳ ǢȋǼǑ Ǹȑ ǗǢȄȋǼǼ ǸȄ ǺȄȅ̵-ȅǶȀ ǚִǶȄǳȋǵǼ ǩϢ ǖǶȅǼȁȄǻɝǑ 

Part Catcher (ǶȄǬɝ ǢʅȄǧȄǼ) 

Part Catcher ǠȓȄǢɝȅǶȀ ǸȄ ǢȄǬ ǖǔǾ ȭǺȅǾȅǵǔ ȭǾȋǿ ȅǵǼȄǶȋǳ Ȁǔʈȁ ǢȋǼǑ Ǟʨ ǖǶȄȋǼǬȋǼǼ ǩϢ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ 

ǢȋǼ, ǠȓȄǢɝȅǶȀ ǹȄǦȄ ǸȄ ʹȅǱ ȁǠȓȄ ȭǲȋǢ ǼʹȄ ǢȋǼ ǞǸǔ ǠȓȄǢɝȋ͟Ȁ ǶȅǼ͈ȄǼ ǼȄȋǣǑ 

 

Tool Center (Ӷǽ ȭȀ̀ȄǼ) 

Tool Center ȁȋǽȄ ǞǺǵ ǞǢʨ ȅǮǹȄǘȀ ǻȄ ȭǺȅǾȋǵ ϤǸϘǱ ǢȄʨǔ ӶǽͼȋǽȄȋǢ ȀʪǢ ǖǸ͛Ȅȋǵ ǼȄȋǣǑ Ǟʨ Ӷǽ 

ǶȅǼǸǱɝǵ ΚǱ ǢȋǼ, ȀǺȓ ǸсǧȄȓ ǞǸǔ Ӷǽ ʹȓ ǢǺȄȓǑ 
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ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ Ƕ˸ȅǱ (SOP): 

ȀʪǢ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ: 

ǠȓȄǢɝȅǶȋȀǼ ǗǢȄǼ, Ȯǳǥɝʅ ǞǸǔ ǗǢȄȋǼǼ ǖԑǶȄȋǱ ǚǶ֜ʱ ʴʅȄȅ̩ǔ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

ȅǵǼȄǶǳ ȭȀǬǗǶ: 

ǧȄǢ, ǢȋǽǬ ǸȄ ǽȄǘǹ ȭȀ̀ȄǼ ȀʪǢǹȄȋǸ ȭǺȅǾȋǵ ͛ȄǶǵ ǢǼȋǱ ȁȋǸǑ ȭȀǬǗȋǶ ֖ǽ ȁȋǽ ǠȓȄǢɝȅǶȋȀǼ ȅǯǽȄ ǸȄ ȭǳȄǽȄ ȁȋǱ 

ǶȄȋǼǑ 

ǠȓȄǢɝȅǶȀ ͛ȄǶǵ: 

ǠȓȄǢɝȅǶȀȋǢ ȅǮǹȄǘȋȀ ȀʪǢǹȄȋǸ ǸȅȀȋȓ ǬȄǘǬ ǢǼȄǑ Ӷǽ ǸȄ ȅǮǹȄǘȋȀǼ ȀȄȋǲ ǠǹȄǼϨȄǶ ǸȄ Ȁǔǥǿɝ ǞȑȄȋǱ ȁȋǸǑ 

ȀȄȋǶȄǬɝ ϤǸȁȄǼ: 

ǳȆǥɝ Ǡ ǹȄǼȆ ǠȓȄǢɝȅǶȋȀǼ ǩϢ Live Center ǸȄ Bar Feeder ϤǸȁȄǼ ǢȋǼ ȀǺǲɝǵ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

ȀȄǸǴȄǵǱȄ Ǡ ȅǵǼȄǶ˭Ȅ: 

ȀʪǢ ʴʅȄȅ̩ǔ ǨȄȑȄ ȭǺȅǾǵ ǧȄǽȄȋǵȄ ȅǵǼȄǶǳ ǵȓǑ ȀǸɝǳȄ Part Catcher ϤǸȁȄǼ ǢȋǼ ǠȓȄǢɝȅǶȀ Ǡ ǢȄǬ ǖǔǾ 

ȅǵǼȄǶȋǳ Ȁǔʈȁ ǢǼȋǱ ȁȋǸǑ 

ǶǼȆʹȄ Ǡ ǻȄǧȄǘ: 

ʴʅȄȅ̩ǔ ȭǾȋǿ ǠȓȄǢɝȅǶȀ ӣǰɝǵ ǶǼȆʹȄ Ǡ Ӷǽ ȅǷǮ ǻȄǧȄǘ ǢǼȋǱ ȁȋǸǑ ȭǢȄȋǵȄ ȅǯǽȄ ǸȄ ǖ-ȅǵ֖ɝǽǱȄ ǲȄǢȋǽ ǱȄ ȀǺεȓ 

ǢǼȋǱ ȁȋǸǑ 

 

Ӷǽ ȭȀǬ-ǗǶ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ Ƕ˸ȅǱǕ 

CNC  ϨȄǲ, ȅǺȅǽǔ ǸȄ ǖϢȄϢ ȭǺȅǾȅǵǔ ȅȀȋ͗ȋǺ Ӷǽ ȭȀǬ-ǗǶ ǞǢʨ ͼξΖԛǰɝ ǴȄǶǑ ȀʪǢǹȄȋǸ Ӷǽ ȭȀǬ-ǗǶ ǢǼȄ ǵȄ 

ȁȋǽ ǠȓȄǢɝȅǶȋȀǼ ǗǢȄǼ, ȅǷȅǵǾ ǞǸǔ ȭǺȅǾȅǵǔȋȓǼ ȅǵ֖ɝǽǱȄ ́ ȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ Ӷǽ ȭȀǬ-ǗȋǶǼ ǺȄϡȋǺ ȭǺȅǾȋǵ ӶȋǽǼ 

ǖǸ͛Ȅǵ, ǚˌǱȄ ǞǸǔ ǖǷȋȀǬ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓ, ǻȄȋǱ ȭʙȄʈȄǺ ǖԑǻȄȓȆ ǢȄʨǔ ȀʪǢǹȄȋǸ Ȁ̩ ̏ȁȓǑ 

Ӷǽ ȭȀǬ-ǗǶ Ƕ˸ȅǱ: 

Ӷǽ ȭȀǬ-ǗǶ ǢǼȄǼ ǩϢ ȀȄǴȄǼǰǱ ԋʨ ʅ͗Ȅ̃ȄǮɝ Ƕ˸ȅǱ ϤǸȁȄǼ ǢǼȄ ȁȓ: 

1. Scratch Method (͓ ʅȄǧ ȭǺǲǮ) 

2. Tool -Setting Device Method (Ӷǽ-ȭȀʨǔ ȅǮǹȄǘȀ Ƕ˸ȅǱ) 

 

Scratch Method (͓ ʅȄǧ ȭǺǲǮ): 

Scratch Method ȁȋǽȄ ǞǢʨ ʙǲȄǤǱ Ƕ˸ȅǱ ȭǻǣȄȋǵ ǠȓȄǢɝȅǶȋȀǼ ǚǶȋǼ ȀǼȄȀȅǼ ӶǽȋǢ ͟Ǿɝ ǢȅǼȋȓ ȭȀǬ ǢǼȄ 

ȁȓǑ 

Ƕ˸ȅǱ: 

¶ ǠȓȄǢɝȅǶȀ ȭǺȅǾȋǵ ʴʅȄ̩ ǢǼȄ ȁȓǑ 

¶ ӶǽȋǢ ǴȆȋǼ ǴȆȋǼ ǠȓȄǢɝȅǶȋȀǼ Ԝȋ͌Ǽ ǚǶǼ ȅǵȋȓ ǻȄǠȓȄ ȁȓǑ 

¶ Ӷǽ ǻǣǵ ǠȓȄǢɝȅǶȋȀǼ ȀȄȋǲ ȁȄǽǢȄ ȭǨсȓȄ ǸȄ ͓ʅȄǧ ȮǱȅǼ ǢȋǼ, Ǳǣǵ ӶȋǽǼ ǚˌǱȄ ǞǸǔ ǖǸ͛Ȅǵ ȅǵǴɝȄǼǰ ǢǼȄ 

ȁȓǑ 

ǽʹʅ Ǡ ֧ȅǸǴȄ: 

¶ ȀǼǽ ǞǸǔ Ȁȁǩ Ƕ˸ȅǱǑ 

¶ ȭǨȄǬ Ǡ ȀȄǴȄǼǰ ǠȓȄǢɝȅǶȋȀǼ ǩϢ ǚǶ֜Ǒɦ 

¶ ǱȋǸ Ǟʨ ȅǢӫǬȄ ȀǺȓȀȄȋǶʹ ǞǸǔ ȅǵӝǓǱǱȄǼ ǩϢ ǖȅǹ˕ǱȄ ʙȋǻȂȄǩǵǑ 
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Tool -Setting Device Method (Ӷǽ-ȭȀʨǔ ȅǮǹȄǘȀ Ƕ˸ȅǱ): 

Tool -Setting Device Method ȁȋǽȄ ǗԎȅǵǢ Ǡ ȅǵӝǓǱ Ƕ˸ȅǱ, ȭǻǣȄȋǵ ȅǸȋǾǿ Ӷǽ-ȭȀʨǔ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢȋǼ 

ӶȋǽǼ ǖǸ͛Ȅǵ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ 

Ƕ˸ȅǱ: 

¶ Ӷǽ-ȭȀʨǔ ȅǮǹȄǘȀȋǢ ȭǺȅǾȋǵ ͛ȄǶǵ ǢǼȄ ȁȓǑ 

¶ Ӷǽ ȅǮǹȄǘȋȀǼ ͟ǾɝǢ ǸȄ ȭȀ̑ȋǼǼ ǺȄϡȋǺ ȀʪǢ ǖǸ͛Ȅǵ ǞǸǔ ǚˌǱȄ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ 

¶ ȭǺȅǾȋǵǼ Ǣȋ˿Ȅǽ ȅȀȋ͗ȋǺ Ǟǘ Ǳϟ ǘǵԚǬ ȅǳȋǽ ϖȓǔȅʆȓǹȄȋǸ Ӷǽ ǖǷȋȀǬ ȭȀǬ ȁȋȓ ǻȄȓǑ 

ǽʹʅ Ǡ ֧ȅǸǴȄ: 

¶ ΚǱ ǞǸǔ ȅǵ֖ɝǽǑ 

¶ ԚǵǼȄ֕ȅ˭ ȅǵ֖ɝǽǱȄ ȅǵȅ́Ǳ ǢȋǼǑ 

¶ ǩʨǽ Ǡ Ǹȑ ȭʙȄȋǩȋʮǼ ǩϢ ǚǶ֜Ǒɦ 

 

ǠȓȄǢɝȅǶȀ ʴʅȄȅ̩ǔ ǞǸǔ ȭǢ̊Ȅȓǰ  

ȭǺȅǾȅǵǔ ʙȅʆȓȄȓ ǠȓȄǢɝȅǶȀȋǢ ȀʪǢǹȄȋǸ ͛ȄǶǵ ǢǼȄ ȀǸȋǧȋȓ ͼξΖԛǰɝ ǴȄǶǑ ǠȓȄǢɝȅǶȀ ǻȅǳ ȀʪǢǹȄȋǸ ʴʅȄ̩ ǸȄ 

ȭǢ̊ȄȅȓǱ ǵȄ ȁȓ, ǱȄȁȋǽ ǢȄʨǔ ǖǶȄȋǼǾȋǵ Δʨ ȭǳǣȄ ȅǳȋǱ ǶȄȋǼ, ӶȋǽǼ ʹȓ ֕ȅ˸ ǶȄȓ ǞǸǔ ȭǺȅǾȋǵǼ ȅǵǼȄǶ˭Ȅ ӱǓȅǢǼ 

Ǻȋϡ ǶȋȑǑ 

ș. ɹ ʅȄȅ̩ǔ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ: 

ǠȓȄǢɝȅǶȋȀǼ ǗǢȄǼ, ǗǢȄȋǼǼ ǩʅȄȅǺȅǱ ǞǸǔ Ȯǳǥɝʅ ǖԑǻȄȓȆ ʴʅȄȅ̩ǔ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

¶ Three Jaw Chuck : ȅȀȅǽȅ̂Ǣ ǸȄ ȭǤȄǽȄǢȄǼ ǠȓȄǢɝȅǶȋȀǼ ǩϢ ǚǶ֜Ǒɦ ϖȓǔȅʆȓǹȄȋǸ ȭǢ̊Ȅȓǰ ȅǵȅ́Ǳ 

ǢȋǼǑ 

¶ Four Jaw Chuck : ǖȅǵȓȅǺǱ ǗǢȄȋǼǼ ǠȓȄǢɝȅǶȀ ǸȄ ǖ-ȭȀ˿Ȅǽ ǖǸ͛ȄȋǵǼ ǩϢ ϤǸȁȄǼ ȁȓǑ 

¶ Collet Chuck : ȭǨȄǬ ϤȄȋȀǼ ǠȓȄǢɝȅǶȋȀǼ ǩϢ ȅǵӝǓǱ ʴʅȄȅ̩ǔ ȅǵȅ́Ǳ ǢȋǼǑ 

Ț. ǠȓȄǢɝȅǶȀ ͛ȄǶǵ: 

¶ ȅǵǸɝȄȅǧǱ ʴʅȄȅ̩ǔ ȅǮǹȄǘȋȀ ǠȓȄǢɝȅǶȀȋǢ ȀʪǢǹȄȋǸ ǸȀȄȋǵȄ ȁȓǑ 

¶ ʙǲȋǺ ǠȓȄǢɝȅǶȀ ȁȄǽǢȄ ǧȄǶ ȅǳȋȓ ͛ȄǶǵ ǢǼȋǱ ȁȋǸǑ 

¶ ǱȄǼǶǼ ǴȆȋǼ ǴȆȋǼ ǬȄǘǬ ǢȋǼ ȭǺȅǾȋǵ ԍȒǹȄȋǸ ǴȋǼ ǼȄǣȋǱ ȁȋǸǑ 

¶ Ǟǘ ǴȄǶʨ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ǠȓȄǢɝȅǶȀ ǢȄʨǔ ǖǶȄȋǼǾȋǵǼ ȀǺȓ ǵȑȄǧȑȄ ǢǼȋǸ ǵȄǑ 

ț. ȭǢ̊Ȅȓǰ (Alignment / Centering ): 

¶ ǠȓȄǢɝȅǶȋȀǼ ǖʹȋǢ ȭǺȅǾȋǵǼ ȭǢ̊Ȇ֗Ǳ ǖȋʹǼ ȀȄȋǲ ȀȄǺ˙Ϭ ǢǼȄ ȁȓǑ 
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¶ ȭǢ̊Ȅȓǰ ǢǼȄǼ ǩϢ ȅǸȅǹ̏ ȀǼ˙ȄǺ ϤǸȁȄǼ ǢǼȄ ǻȄȓ, ȭǻǺǵ ǽȄǘǵ ȭǤǩ, ȭ͟ȀȄǼ ǸȄ ǽȄǘǵ ǽȄǘǬǑ 

¶ ǽʹʅ: ǠȓȄǢɝȅǶȋȀǼ ǖ  ́ǞǸǔ ӶȋǽǼ ǖ  ́ԚȋǼȄԚȅǼ ȀȄǺ̇Ϭԛǰɝ ȁǠȓȄǑ 

¶ ȭǢ̊Ȅȓǰ ȀʪǢ ǵȄ ȁȋǽ ǢȄʨǔ ǖǶȄȋǼǾȋǵ ǠȓȄǢɝȅǶȋȀ ȭǳȄǽȄ, ӶȋǽǼ ǖȅǱȅǼʱ ǧȄǶ Ǡ ȅǷȅǵȋǾ Δʨ ȭǳǣȄ ȭǳȓǑ 

Ȝ. ȅǵ֖ɝǽǱȄ ǻȄǧȄǘ: 

¶ ǠȓȄǢɝȅǶȀȋǢ ʴʅȄ̩ ǢǼȄǼ ǶȋǼ ǞǸǔ ȭǢ̊Ȅȓǰ Ȁ̩ ̏ȁǠȓȄǼ ǶȋǼ, ȭǺȅǾȋǵ ǞǢʨ ʑȄǘ ǼȄǵ ǸȄ ʏȄȓȄǽ ǢȄǬ ǢǼȄ 

ǻȄȓǑ 

¶ ǞȋǱ ȭǳǣȄ ǻȄȓ ȭǻ ǠȓȄǢɝȅǶȀ ȀʪǢǹȄȋǸ ȅ͛Ǽ ǼȋȓȋǨ ȅǢǵȄǑ 

¶ ʙȋǻȂȄǩȋǵ ȀȄǺȄϢ ȀǺεȓ ǢȋǼ ȀʪǢ ǖǸ͛Ȅǵ ȅǵȅ́Ǳ ǢǼȄ ȁȓǑ 

ȝ. ȀǱǢɝǱȄ ǞǸǔ ȅǵǼȄǶ˭Ȅ: 

¶ ʴʅȄȅ̩ǔ ȅǮǹȄǘȀ ǻȋǲ͊ ǬȄǘǬ ǢǼȄ ǗȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ ǖʙԅǽ ǬȄǘʨǔ Ӷǽ ǸȄ ǠȓȄǢɝȅǶȋȀ ȭǳȄǽȄ 

֩ȅ͊ ǢǼȋǱ ǶȄȋǼǑ 

¶ ӝǸ ȭǸȅǾ ǬȄǘǬ ǢǼȋǽ ǠȓȄǢɝȅǶȀ ǸȄ Ӷǽ ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ 

¶ ǠȓȄǢɝȅǶȀ ͛ȄǶȋǵǼ ȀǺȓ ȭǺȅǾǵ Ǹ ̎ǲȄǢȄ ǚȅǧǱ, ǻȄȋǱ ԋǥɝǬǵȄ ʙȅǱȋǼȄǴ ǢǼȄ ǻȄȓǑ 

¶ ǳȆǥɝ ǸȄ ǹȄǼȆ ǠȓȄǢɝȅǶȋȀǼ ȭʹȋʔ Live Center ϤǸȁȄǼ ǢȋǼ ǖȅǱȅǼʱ ȀǺǲɝǵ ȭǳǠȓȄ ʙȋȓȄǩǵǑ 

 

ʙǴȄǵ ֧ǘǧ ǞǸǔ ǩξȅǼ ֧ǘǧ ǧȄ֟ ǢǼȄ ǞǸǔ ȭǹȄȋ̵ǩ ȭ͗ȅǸǽȄǘǩȄǼ ǶǼȆʹȄ ǢǼȄǕ 

ȭǺȅǾǵ ǧȄ֟Ǽ ԛȋǸɝ ȅǸԋʅִ ȀǼǸǼȄȁ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅȀȋ͗Ǻ ǶǼȆʹȄ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ Ǟʨ ȭǺȅǾȋǵǼ ȀʪǢ ǢȄǻɝ́ǺǱȄ, 

ǖǶȄȋǼǬȋǼǼ ȅǵǼȄǶ˭Ȅ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ ʹȅǱ ʙȅǱȋǼȄǴ ǢȋǼǑ 

 

ș. ʙǴȄǵ ֧ǘǧ (Main Switch ) ǧȄ֟ ǢǼȄ: 

¶ ȭǺȅǾȋǵǼ ʙǴȄǵ ȅǸԋʅִ ȀǼǸǼȄȁ ȅǵȅ́Ǳ ǢǼȋǱ ʙǴȄǵ ֧ǘǧ ǖǵ ǢǼȋǱ ȁȓǑ 

¶ ֧ǘǧ ǧȄ֟ ǢǼȄǼ ǶȋǼ ȭǺȅǾȋǵǼ ȀǺ͚ ȅȀȋ͗Ǻ Ȁȅʆȓ ȁȋǸǑ 

¶ ȭǺȅǾȋǵǼ Ǣȋ˿Ȅǽ ϣȄȋǵȋǽ ǶȄǠȓȄǼ ǘǵȅǮȋǢǬǼ ǽȄǘǬ Ȁǧǽ ǲȄǢȄ ǚȅǧǱǑ 

¶ ǽʹʅ: ȭǺȅǾǵȋǢ ȅǵǼȄǶǳ ǞǸǔ ʙϊǱ ǖǸ͛Ȅȓ ǼȄǣȄǑ 

 

Ț. ǩξȅǼ ֧ǘǧ (Emergency Switch ) ǶǼȆʹȄ: 

¶ ǩξȅǼ ֧ǘǧ ȁȋǽȄ ǞǢʨ ȅǵǼȄǶ˭Ȅ ȮǸȅǾ͊ʅ ǻȄ ȭǺȅǾǵȋǢ ǖȅǸǽȋν Ǹ ̎ǢǼȋǱ ǶȄȋǼǑ 

¶ ǶǼȆʹȄ ǢǼȄǼ ǩϢ ֧ǘǧʨ ǧȄǶ ȅǳȋȓ ȭǳӝǵ ȭǻ ȭǺȅǾǵ ǖȅǸǽȋν Ǹ ̎ȁȋˏ ȅǢǵȄǑ 

¶ Ǟʨ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ȭǻȋǢȄȋǵȄ ȅǸǶȋǳǼ ȀǺȓ ȭǺȅǾǵ ȅǵǼȄǶǳǹȄȋǸ Ǹ ̎ǢǼȄ Ȁ̭ǸǑ 
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¶ ǽʹʅ: ǖǶȄȋǼǬȋǼǼ ȅǵǼȄǶ˭Ȅ ǞǸǔ ԋǥɝǬǵȄǼ ӱǓȅǢ ǢǺȄȋǵȄǑ 

ț. ȭǹȄȋ̵ǩ ȭ͗ȅǸǽȄǘǩȄǼ ǶǼȆʹȄ: 

¶ ȭǺȅǾȋǵǼ ȅ͛ȅǱǾȆǽ ȅǸԋʅִ ȀǼǸǼȄȁ ȅǵȅ́Ǳ ǢǼȋǱ ȭǹȄȋ̵ǩ ȭ͗ȅǸǽȄǘǩȄǼ ǶǼȆʹȄ ǢǼȄ ȁȓǑ 

¶ ȭ͗ȅǸǽȄǘǩȄǼ ȭǳǣȋǸ ȭǻ ȭǺȅǾȋǵ ȅǵȅǳɝ͊ ȭǹȄȋ̵ǩ ǸǩȄȓ ǗȋǨ ȅǢǵȄǑ 

¶ ЖӨ ǸȄ ǢǺ ȭǹȄȋ̵ǩ ȁȋǽ ȭǺȅǾȋǵǼ ǘȋǽǢʏȅǵʺ ǸȄ ȭǺȄǬǼ ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ 

¶ ǽʹʅ: ȭǺȅǾȋǵǼ ǳȆǥɝ͛ȄȓȆ ǢȄǻɝ́ǺǱȄ ǞǸǔ ȅǵǼȄǶǳ ǢȄǩ ȅǵȅ́Ǳ ǢǼȄǑ 

Ȝ. ȀǱǢɝǱȄ: 

¶ ǶǼȆʹȄ ǢǼȄǼ ȀǺȓ ȭǢȄȋǵȄ ǠȓȄǢɝȅǶȀ ǸȄ Ӷǽ ʴʅȄ̩ ǢǼȄ ǲȄǢȋǽ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ǱȄǼȄ ȅǵǼȄǶȋǳ ǼȄǣȄ ȁȋȓȋǨǑ 

¶ ȭǹȄȋ̵ǩ ȭ͗ȅǸǽȄǘǩȄǼ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ȅǵȓȅǺǱ ǻȄǧȄǘ ǢǼȄ ǚȅǧǱǑ 

¶ ʙǴȄǵ ǞǸǔ ǩξȅǼ ֧ǘȋǧǼ ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ ȭǺȅǾǵ ǧȄ֟Ǽ ԛȋǸɝ ȀǸȀǺȓ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

 

ȭǺȅǾǵ ֢Ϣ ȅǸҍ (Machine Zero Point ) ǶǼȆʹȄ ǢǼȄǕ  

ȭǺȅǾȅǵǔ ʙȅʆȓȄǼ ςξȋǱ ȭǺȅǾȋǵǼ ֢Ϣ ȅǸҍ ǶǼȆʹȄ ǢǼȄ ǞǢʨ ǖǶȅǼȁȄǻɝ ǴȄǶǑ ֢Ϣ ȅǸҍ ȁȋǽȄ Ӷǽ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ 

ǩϢ ʙȄǲȅǺǢ ȭǼǷȄȋǼ̑ Ƕȋȓ̀, ǻȄ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ǢȄʨǔ ǖǶȄȋǼǾǵ ȅǵ֖ɝǽ Ǡ ȅǵǼȄǶǳǹȄȋǸ Ȁ̩ ̏ȁȋǑˏ ȀʪǢ ֢Ϣ ȅǸҍ 

ǵȄ ǲȄǢȋǽ ǠȓȄǢɝȅǶȋȀ ȭǳȄǽȄ, ӶȋǽǼ ǖȅǱȅǼʱ ʹȓ ǞǸǔ ȭǺȅǾȅǵǔȋȓ Δʨ ȭǳǣȄ ȅǳȋǱ ǶȄȋǼǑ 

Machine Zero Point  

֢Ϣ ȅǸҍ ȁȋǽȄ ȭǺȅǾȋǵ Ӷǽ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ ȅǺǽǵȅǸҍǑ Ǟʨ ȅǵǴɝȄǼǰ ǢȋǼ ȭǻ ǢȄʨǔ ȭǢȄǲȄ ȭǲȋǢ ςξ ȁȋǸ ǞǸǔ 

ǠȓȄǢɝȅǶȋȀ ȭǢȄǵ ǖǔȋǾ ȭǺȅǾȋǵǼ ȭʙȄʈȄǺ ǖԑǻȄȓȆ Ӷǽ ǢȄǩ ςξ ǢǼȋǸǑ ȀȄǴȄǼǰǱ ֢Ϣ ȅǸҍ ǠȓȄǢɝȅǶȋȀǼ ǞǢʨ ʙȄ̇, 

ȭǢ̊Ȇ֗Ǳ ǖ  ́ǖǲǸȄ ȅǵȅǳɝ͊ ȭʙȄʈȄǺ ǖԑǻȄȓȆ ȅǵǴɝȄȅǼǱ Ƕȋȓ̀ ȁȋǱ ǶȄȋǼǑ ֢Ϣ ȅǸҍ ʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȋǽ ȭǺȅǾȅǵǔ 

ʙȅʆȓȄ ȀʪǢǹȄȋǸ, ȅǵǼȄǶȋǳ ǞǸǔ ǚ  ̩ͼǰǺȄȋǵǼ ȅǷȅǵǾ Ȁȁ Ȁ̩ ̏ȁȓǑ 

 

Machine Zero Point  ǶǼȆʹȄ ǢǼȄǼ Ƕ˸ȅǱ 

¶ ʙǲȋǺ ǠȓȄǢɝȅǶȀ ȭǺȅǾȋǵ ʴʅȄ̩ ǢȋǼ ǻǲȄǻǲ ȭǢ̊Ȅȓǰ ȅǵȅ́Ǳ ǢǼȋǱ ȁȓǑ 

¶ ȭǺȅǾȋǵǼ Ǣȋ˿Ȅǽ ϣȄȋǵȋǽ ֢Ϣ ȅǸҍ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ 

¶ ӶǽȋǢ ǴȆȋǼ ǴȆȋǼ ǠȓȄǢɝȅǶȋȀǼ ʙȄǲȅǺǢ ǖǸ͛Ȅȋǵ ȅǵȋȓ ǗȀȄ ȁȓǑ 

¶ ʙȄǲȅǺǢ ǖǸ͛Ȅǵ ǞǸǔ Ǣȋ˿Ȅǽ ϣȄȋǵȋǽ ʙǳ˭ ֢Ϣ ȅǸҍ ȅǺǽȋǨ ȅǢǵȄ ǻȄǧȄǘ ǢǼȄ ȁȓǑ 

¶ ǻȅǳ ʙȋȓȄǩǵ ȁȓ, ֢ Ϣ ȅǸҍ ԚǵǕȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ 

¶ Ǟǘ ǴȄǶͼȋǽȄ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ǢȄʨǔ ǖǶȄȋǼǾǵ ȀʪǢǹȄȋǸ ςξ ȁȋǸ ǞǸǔ ȭǺȅǾȋǵǼ ȭʙȄʈȄǺ ǖԑǻȄȓȆ ȅǵ֖ɝǽǹȄȋǸ 

Ȁ̩ ̏ȁȋǸǑ 
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Machine Zero Point  ǢǼȄǼ ǽʹʅ 

¶ ֢Ϣ ȅǸҍ ǶǼȆʹȄ ǢǼȄǼ ʙǴȄǵ ǚȋ˶ϩ ȁȋǽȄ: 

¶ ȅǵȅ́Ǳ ǢǼȄ ȭǻ ǢȄʨǔ ǖǶȄȋǼǾǵ ȀʪǢ ͛Ȅȋǵ ςξ ȁȋǑˏ 

¶ ǠȓȄǢɝȅǶȋȀǼ ȭǻȋǢȄȋǵȄ ȅǳǢ ȭǲȋǢ ǢȄǩ ȅǵ֖ɝǽǹȄȋǸ Ȁ̩ ̏ȁȋǑˏ 

¶ Ӷǽ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ Ǻȋϡ Ȁǔǥǿɝ ǸȄ Δʨ ʙȅǱȋǼȄǴ ǢǼȄǑ 

Machine Zero Point ǞǼ ȀǱǢɝǱȄ Ǡ ȅǵǼȄǶ˭Ȅ 

¶ ֢Ϣ ȅǸҍ ȅǵǴɝȄǼȋǰǼ ȀǺȓ ȭǺȅǾǵ ǞǸǔ Ӷǽ Ǹ ̎ǸȄ ǴȆǼ ǤȅǱ ȭǺȄȋǮ ǼȄǣȋǱ ȁȋǸǑ 

¶ ֖ǽ ֢Ϣ ȅǸҍ ȭȀǬ ǢǼȋǽ ǠȓȄǢɝȅǶȀ ǸȄ Ӷǽ ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ 

¶ ǳȆǥɝ ǸȄ ǹȄǼȆ ǠȓȄǢɝȅǶȋȀǼ ȭʹȋʔ ǖȅǱȅǼʱ ȀǺǲɝǵ ϤǸȁȄǼ ǢǼȄ ǩξȅǼǑ 

¶ ֢Ϣ ȅǸҍ ǶǼȆʹȄ ǢǼȄǼ ȀǺȓ ȀǸ ȀǺȓ ȅǵǼȄǶǳ ԌǼΖ ǸǩȄȓ ǼȄǣȋǱ ȁȋǸǑ 
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ȭȀǽǷ ȭǧǢ (Self  Check ) ƙ Ț.ș 

 

ș. CNC Lathe ȭǺȅǾǵ ǧȄ֟ ǢǼȄǼ ǗȋǤ ȭǢȄǵ ȅǸǿȓʨ ʙǲȋǺ ǻȄǧȄǘ ǢǼȋǱ ȁȓ? 

 

Ț. Reference (Home) position ȭȀǬ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

 

ț. Tool setup ǢǼȄǼ ȀǺȓ ȭǢȄǵ ȅǸǿȓʨ ǖǱʅ̇ ͼξΖԛǰɝ? 

 

Ȝ. Coolant ȭǽȋǹǽ ȭǢǵ ǶǼȆʹȄ ǢǼȄ ȁȓ? 

 

ȝ. Safety interlock switch -ǞǼ ǢȄǩ ǢȆ? 
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ǚ˭ǼǶʔ (Answer Key ) ƙ Ț.ș 

 

ș. CNC Lathe ȭǺȅǾǵ ǧȄ֟ ǢǼȄǼ ǗȋǤ ȭǢȄǵ ȅǸǿȓʨ ʙǲȋǺ ǻȄǧȄǘ ǢǼȋǱ ȁȓ? 

ǚ˭Ǽ: ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ȀǔȋǻȄǤ, ֧ǘǧ, ǘǺȄȋǩɝȅ̑ ͗Ƕ Ǡ ǳǼǩȄ ʪǢ ǗȋǨ ȅǢ ǵȄ ǻȄǧȄǘ ǢǼȋǱ ȁȋǸ; coolant, 

lubrication Ǡ air supply ʪǢ ǗȋǨ ȅǢ ǵȄ ȭǧǢ ǢǼȄ ǚȅǧǱǑ 

 

Ț. Reference (Home) position ȭȀǬ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭Ǽ: ȭǺȅǾȋǵǼ ֢Ϣ ȅǸҍ ȅǵǴɝȄǼǰ ǢǼȄ, Ӷǽ Ǡ ǠȓȄǢɝȅǶȋȀǼ ȀʪǢ ǖǸ͛Ȅǵ ȅǵȅ́Ǳ ǢǼȄ, ȭʙȄʈȄȋǺǼ ֙ǹȋǺ̀ ȀʪǢǹȄȋǸ 

Ȁ̩  ̏ǢǼȄ Ǡ Ȁǔǥǿɝ ǞȑȄȋǵȄǑ 

 

ț. Tool setup  ǢǼȄǼ ȀǺȓ ȭǢȄǵ ȅǸǿȓʨ ǖǱʅ̇ ͼξΖԛǰɝ? 

ǚ˭Ǽ: ʙȅǱʨ ӶȋǽǼ Ȯǳǥɝʅ, ϤȄȀ Ǡ offset  ȀʪǢǹȄȋǸ ǘǵԚǬ ǢǼȋǱ ȁȋǸ; ȭʙȄʈȄȋǺǼ Ӷǽ ǵνȋǼǼ ȀȄȋǲ ȅǺǽ ǼȄǣȋǱ ȁȋǸ; 

ǽ֖ ȭȀǬǗǶ ǠȓȄǢɝȅǶȀ ́ȅǱʈ͚ ǢǼȋǱ ǶȄȋǼǑ 

 

Ȝ. Coolant  ȭǽȋǹǽ ȭǢǵ ǶǼȆʹȄ ǢǼȄ ȁȓ? 

ǚ˭Ǽ: Ӷǽ Ǡ ǠȓȄǢɝȅǶȀ ǭȄ̃Ȅ ǼȄǣȋǱ, cutting surface Ǻ֩ǰ ǼȄǣȋǱ, ӶȋǽǼ ǴȄǼ ǳȆǥɝ͛ȄȓȆ ǢǼȋǱ Ǡ ǖȅǱȅǼɦ ǥǿȄ 

Ǡ ʹȓ ǢǺȄȋǱǑ 

 

ȝ. Safety interlock switch -ǞǼ ǢȄǩ ǢȆ? 

ǚ˭Ǽ: ǳǼǩȄ ǸȄ ǢǹȄǼ ȭǣȄǽȄ ǲȄǢȋǽ ȭǺȅǾǵ ǧȄ֟ ȁȋǱ ȭǳȓ ǵȄ; ǖǶȄȋǼǬȋǼǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢȋǼ; ǖʙǱʅȄȅǾǱ ԋǥɝǬǵȄ 

ȭǼȄǴ ǢȋǼ; ȅǵǼȄǶǳ ǢȄȋǩǼ ǶȅǼȋǸǾ ȅǵȅ́Ǳ ǢȋǼǑ 
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ǩǸ ȅǾǬ (Job Sheet ) ƙ Ț.ș.ș 

 

ǩȋǸǼ ǵȄǺ: ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾȋǵǼ ǠȓȄǢɝȅǶȀ ȭȀǬǗǶ ʙϊȅǱǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁ: 

ș. ȭǺȅǾȋǵǼ ǶȄǠȓȄǼ ǖǵ Ǣξǵ ǞǸǔ ȀǸ ȅǵǼȄǶ˭Ȅ ֧ǘǧ ǶǼȆʹȄ ǢξǵǑ 

Ț. Reference (Home) position ȭȀǬ ǢξǵǑ 

ț. ʙȋȓȄǩǵȆȓ Ӷǽͼȅǽ ǬȄȋǼǬ ǸȄ Ӷǽ ȭȁȄ̷ȄȋǼ ȭȀǬ ǢξǵǑ 

Ȝ. Tool offset ǞǸǔ work offset ȮǱȅǼ ǢξǵǑ 

ȝ. Coolant, ֟ȅʛȋǢǾǵ Ǡ ǞȓȄǼ ȀȄ̘Ȅǘ ǶǼȆʹȄ ǢξǵǑ 

Ȟ. ȭǺȅǾȋǵǼ ǳǼǩȄ Ǹ̎ ǢȋǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢξǵǑ 

 

ȀǱǢɝǱȄ: 

V ȭǺȅǾǵ ǧȄ֟ ǖǸ͛Ȅȓ ǢǣǵǠ ǳǼǩȄ ӝǽȋǸǵ ǵȄǑ 

V ȀǸȀǺȓ PPE ϤǸȁȄǼ ǢξǵǑ 

V Ӷǽ ȭȀǬ ǢǼȄǼ ȀǺȓ ȁȄǱ ԌȋǼ ǼȄӝǵǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) ƙ Ț.ș.ș 

 

ǩȋǸǼ ǵȄǺ: ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾȋǵǼ ǠȓȄǢɝȅǶȀ ȭȀǬǗǶ ʙϊȅǱǑ 

 

ʙȋȓȄǩǵȆȓ PPE:  

Safety glass,  

Hand gloves,  

Ear plug,  

Apron  

 

ӶǽȀ Ǡ ǘʹǘǶȋǺ̀:  

CNC Lathe,  

Chuck key,  

Allen key set,  

Tool holder,  

Spanner  

 

ϥȄȋǬȅǼȓȄǽȀ:  

Workpiece (Mild Steel Bar)  

 

ʑǘǔ/ȋǽ-ǗǚǬ:  

Simple cylindrical work setup layout  
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ǘǵǷǼȋǺǾǵ ǾȆǬ (Information Sheet ) - Ț.Ț 

 

ȅǾǣǵ Ƿǽ-Ț: ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǞǸǔ ͛ȄǵȄ̇Ǽ ǢǼȋǱ ǶȄǼȋǸǑ  

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊ ϤȄϚȄ, ǾǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ  

 

ȅǸǿȓǸϊ (Contents ): 

ü ǚǶ֜ʱ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢȋǼ ȭʙȄʈȄǺʨ ǮȄǚǵȋǽȄǮ ǢȋǼ ȭǺȅǾȋǵ ͛ȄǵȄ̇Ǽ 

ü Ӷǽ ǶȄǲ ǞǸǔ ǖϢȄϢ ǢȄȋǩǼ ϣȄǼȄȅǺǬȄǼͼȅǽǼ ȀʪǢǱȄ ȅǵǴɝȄǼȋǰǼ ǩϢ ȭʙȄʈȄǺ ȅȀ֙ȋǽǾǵ 

 

ǚǶ֜ʱ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢȋǼ ȭʙȄʈȄǺʨ ǮȄǚǵȋǽȄǮ ǢȋǼ ȭǺȅǾȋǵ ͛ȄǵȄ̇Ǽ: 

ȭǺȅǾȅǵǔ ʙȅʆȓȄǼ ȀȄǷϨ ȅǵǹɝǼ ǢȋǼ ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǞǸǔ ͛ȄǵȄ̇ȋǼǼ ǚǶǼǑ CNC  ǸȄ ǖϢȄϢ ϖȓǔȅʆȓ ȭǺȅǾȋǵ 

ȭʙȄʈȄǺ ȀʪǢǹȄȋǸ ͛ȄǵȄ̇Ǽ ǵȄ ȁȋǽ G-code ǸȄ M -code ʪǢǹȄȋǸ ǢȄǻɝǢǼ ȁȓ ǵȄǑ ǞǼ Ƿȋǽ ǠȓȄǢɝȅǶȋȀ Δʨ ȭǳǣȄ 

ȅǳȋǱ ǶȄȋǼ, Ӷǽ ǖȅǱȅǼʱ ʹȓ ȁȓ ǞǸǔ ǚִǶȄǳǵ ǺȄȋǵ ȅǸ˂ ǥǬȋǱ ǶȄȋǼǑ ǱȄǘ Ǟǘ ǘǚȅǵȋǬ ǗǺǼȄ ԚȋǼȄ ʙȅʆȓȄʨȋǢ 

ȅǸ͚ȄȅǼǱǹȄȋǸ, ǴȄȋǶ ǴȄȋǶ ǗȋǽȄǧǵȄ ǢǼǸǑ 

 

ș. ȭʙȄʈȄȋǺǼ ʙȋȓȄǩǵȆȓǱȄǕ 

CNC  ȭǺȅǾȋǵ ȭǢȄȋǵȄ ǖǶȄȋǼǾǵ ςξ ǢǼȄǼ ǗȋǤ Ȁǔȅ͆͊ ȭʙȄʈȄǺ ȭǺȅǾȋǵ ǲȄǢȄ ǗǸϩǢǑ ȭʙȄʈȄǺʨ ȀȄǴȄǼǰǱ 

CAD/CAM ȀǷǬǠȓʅȄȋǼǼ ǺȄϡȋǺ ȮǱȅǼ ȁȓ ǞǸǔ ȭǺȅǾȋǵǼ Ǣȋ˿ȄǽȄǼ ǷǼϥȄȋǬ ȀǔǼȅʹǱ ǲȄȋǢǑ ȭʙȄʈȄǺʨ ȀʪǢǹȄȋǸ 

ȭǽȄǮ ǢǼȄ ǵȄ ȁȋǽ ȭǺȅǾǵ ֖ǽ Ƕȋǲ ǢȄǩ ǢǼȋǱ ǶȄȋǼǑ 

ǮȄǚǵȋǽȄȋǮǼ ǗȋǤ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ ȭǻ: 

¶ ȭʙȄʈȄǺʨ ȀҪǰɝ ǞǸǔ Δʨ֙Ǒɦ 

¶ ȭʙȄʈȄǺʨ ȭǺȅǾȋǵǼ Ǣȋ˿ȄǽȄǼ ǷǼϥȄȋǬǼ ȀȄȋǲ ȀȄǺ̇ϬԛǰɝǑ 

¶ ȭʙȄʈȄȋǺ ϤǸϘǱ Ӷǽ, ǢȄʨǔ ϣȄǼȄȅǺǬȄǼ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ ȭǮǬȄ ȀʪǢǹȄȋǸ ǚȋ̀ǣ ǗȋǨǑ 

ȭʙȄʈȄȋǺǼ ǺȄǵ ȅǵȅ́Ǳ ǢǼȄ ȁȋǽ ǚִǶȄǳǵ ʙȅʆȓȄ ȅǵ֖ɝǽ ǞǸǔ ȅǵǼȄǶǳǹȄȋǸ Ȁ̩ ̏ȁȓǑ Ǻȋǵ ǼȄӝǵ, "ǞǢǬȄ ȭǨȄǬ ֖ǽ 

ԚȋǼȄ ǠȓȄǢɝȅǶȀ ǵ ͊ǢǼȋǱ ǶȄȋǼ!" 

Ț. ǮȄǚǵȋǽȄǮ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼ: 

ȭʙȄʈȄǺ ͛ ȄǵȄ̇ȋǼǼ ǩϢ ȅǸȅǹ̏ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȭǨȄǬ ǷȄǘȋǽǼ ǩϢ USB  ʑȄǘǹ ΚǱ ǞǸǔ ǸȁǵȋǻȄϛǑ Ǹȑ ǷȄǘǽ 

ǸȄ ȀǼȄȀȅǼ Ǣȋ˿ȄǽȄǼ ȀǔȋǻȄȋǤǼ ǩϢ Ethernet  ǸȄ Network Cable ϤǸȁȄǼ ǢǼȄ ȁȓǑ ԚǼȋǵȄ ȭǺȅǾȋǵǼ ȭʹȋʔ RS-

232 Serial Cable ϤǸϘǱ ȁȋǱ ǶȄȋǼǑ 
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ǮȄǚǵȋǽȄȋǮǼ ȀǺȓ Ǻȋǵ ǼȄǣȋǱ ȁȋǸ: 

¶ ȅǮǹȄǘȀ ʪǢǹȄȋǸ Ȁǔ֜ʱ ǗȋǨ ȅǢǵȄǑ 

¶ ȀǔȋǻȄȋǤ ȭǢȄǵ ǸȄǴȄ ȭǵǘǑ 

¶ USB  ǸȄ ȭǵǬǠȓȄǢɝ ȭǢǸǽ ʪǢǹȄȋǸ ǽȄǤȄȋǵȄ ǵȄ ǲȄǢȋǽ ԚȋǼȄ ȭʙȄʈȄǺ ͛ȄǵȄ̇Ǽ ǖȀҪǰɝ ȁȋǱ ǶȄȋǼǑ 

"ȭǨȄǬǣȄȋǬȄ ֖ǽǠ Ǹȑ ȀǺϬȄ ȮǱȅǼ ǢǼȋǱ ǶȄȋǼǑ" 

ț. ȭʙȄʈȄǺ ͛ȄǵȄ̇Ǽ ʙȅʆȓȄ: 

ʙǲȋǺ ȅǵǸɝȄȅǧǱ ȅǮǹȄǘȋȀǼ ǺȄϡȋǺ ȭʙȄʈȄǺʨ ȭǽȄǮ ǢǼȋǱ ȁȓǑ ǞǼǶǼ ȭǺȅǾȋǵǼ Ǣȋ˿ȄǽȄǼ ȅ͓ȋǵ Download  ǸȄ 

Transfer  ǖǶǾǵ ȅǵǸɝȄǧǵ ǢȋǼ ͛ȄǵȄ̇Ǽ ʙȅʆȓȄ ςξ ǢǼȄ ȁȓǑ ͛ȄǵȄ̇ȋǼǼ ȀǺȓ ȭʙȄʈȄǺ ԚȋǼȄԚȅǼ ǞǸǔ Δʨ֙ʱǹȄȋǸ 

ȭǺȅǾȋǵ ǞȋȀȋǨ ȅǢǵȄ ǺȅǵǬǼ ǢǼȋǱ ȁȓǑ 

͛ȄǵȄ̇ȋǼǼ ǶȋǼ ȭʙȄʈȄǺʨ ȭǺȅǾȋǵ ǠȋǶǵ ǢȋǼ ǻȄǧȄǘ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ʙȋȓȄǩȋǵ ȭʙȄʈȄȋǺǼ ϤȄǢǗǶ ȮǱȅǼ ǢȋǼ ǼȄǣȄ 

ǚȅǧǱ, ǻȄȋǱ ǹȅǸϫȋǱ ԚǵǼȄȓ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ ȭǻǺǵ ǖȅǹ˕ ǖǶȄȋǼǬǼǼȄ Ǹȋǽǵ, "ȭʙȄʈȄȋǺǼ ϤȄǢǗǶ ǼȄǣȄ ǺȄȋǵ 

ȭǧȄǼǸȄȅǽǼ ȭǣǽȄǼ ǗȋǤ ǱȄǽȄ ȭǳǠȓȄǑ"  

Ȝ. ǻȄǧȄǘ ǞǸǔ ȅǵǼȄǶ˭Ȅ: 

ȭʙȄʈȄǺ ͛ȄǵȄ̇ȋǼǼ ǶȋǼ Dry Run ǸȄ Simulation  ǢǼȄ ǖǶȅǼȁȄǻɝǑ Ǟʨ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ȭʙȄʈȄǺʨ ȀʪǢǹȄȋǸ ǢȄǩ 

ǢǼȋǨ ǞǸǔ ǠȓȄǢɝȅǶȀ ǸȄ ӶȋǽǼ ʹȅǱ ȁȋǸ ǵȄǑ Dry Run ǧǽȄǢȄǽȆǵ ȭǺȅǾȋǵǼ ʙȅǱʨ ǖǔȋǾǼ ǖǸ͛Ȅǵ, ӶǽǶȄǲ ǞǸǔ 

Ǣȋ˿ȄǽȄǼ ȅǵȋǳɝǾǵȄ ǻȄǧȄǘ ǢǼȄ ȁȓǑ  

ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǸȄ ͛ȄǵȄ̇ȋǼǼ ȀǺȓ ȭǺȅǾǵ ǖǸϩǘ Ǹ ̎ǸȄ ȅǵǼȄǶǳ ȭǺȄȋǮ ǼȄǣȄ ǚȅǧǱǑ ǖȅǹ˕ǼȄ Ǹȋǽǵ, "Dry Run  

ǢǼȄ ǺȄȋǵ ǹȅǸϫȋǱǼ ȅǸǶǳ Ǟȅȑȋȓ ǧǽȄǑ" 

ȀʪǢǹȄȋǸ ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǞǸǔ ͛ȄǵȄ̇Ǽ ǢǼȋǽ: 

¶ ǢȄʨǔ ǖǶȄȋǼǾǵ ȅǵ֖ɝǽǹȄȋǸ Ȁ̩ ̏ȁȓǑ 

¶ ǠȓȄǢɝȅǶȀ ǞǸǔ ӶȋǽǼ ʹȅǱ ǢǺ ȁȓǑ 

¶ ǚִǶȄǳǵ ʙȅʆȓȄ ǢȄǻɝǢǼ ǞǸǔ ԚǵǼȄ֕ȅ˭ ȀʹǺ ȁȓǑ 

¶ ȭǺȅǾȋǵǼ ͛ȄȅȓΖ, ǚִǶȄǳǵ ǺȄǵ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ȁȓǑ 

¶ Ǻȋǵ ǼȄǣȋǸǵ, "ǞǢʨ ǹȄȋǽȄ ȭǽȄǮ ǢǼȄ ȭʙȄʈȄǺ ǺȄȋǵ ԚȋǼȄ ȅǳȋǵǼ ǢȄǩ ֧ǼȅʹǱǑ" 

 

Ӷǽ ǶȄǲ ǞǸǔ ǖϢȄϢ ǢȄȋǩǼ ϣȄǼȄȅǺǬȄǼͼȅǽǼ ȀʪǢǱȄ ȅǵǴɝȄǼȋǰǼ ǩϢ ȭʙȄʈȄǺ ȅȀ֙ȋǽǾǵǕ 

ȭǺȅǾȅǵǔ ʙȅʆȓȄǼ ȀʪǢǱȄ, ǠȓȄǢɝȅǶȋȀǼ ǺȄǵ ǞǸǔ ӶȋǽǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ CNC  ǸȄ ϖȓǔȅʆȓ ȭǺȅǾȋǵ ȭʙȄʈȄǺ 

ȀʪǢǹȄȋǸ ǮȄǚǵȋǽȄǮ, ͛ ȄǵȄ̇Ǽ Ǡ ǻȄǧȄǘ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ȭʙȄʈȄǺ ֖ǽǹȄȋǸ ǧȄǽȄȋǽ G-code ǸȄ M -code  ǢȄǻɝǢǼ 

ȁȋǸ ǵȄ, ǻȄ ǠȓȄǢɝȅǶȋȀ Δʨ, ӶȋǽǼ ǖȅǱȅǼʱ ʹȓ ǞǸǔ ǚִǶȄǳǵ ǺȄȋǵǼ ʹȅǱ ǥǬȄȋǱ ǶȄȋǼǑ 

Ǟǘ ǘǚȅǵȋǬ ǗǺǼȄ ԚȋǼȄ ʙȅʆȓȄʨ ǴȄȋǶ ǴȄȋǶ ǗȋǽȄǧǵȄ ǢǼǸ: ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ, ͛ ȄǵȄ̇Ǽ, ȅȀ֙ȋǽǾǵ, ӶǽǶȄǲ ǻȄǧȄǘ 

ǞǸǔ Dry Run Ǒ 
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CNC  ȭǺȅǾȋǵ ȭǻȋǢȄȋǵȄ ǖǶȄȋǼǾǵ ςξ ǢǼȄǼ ǗȋǤ Ȁǔȅ͆͊ ȭʙȄʈȄǺ ȭǺȅǾȋǵ ǲȄǢȄ ǗǸϩǢǑ ȭʙȄʈȄǺʨ ȀȄǴȄǼǰǱ 

CAD/CAM ȀǷǬǠȓʅȄȋǼǼ ǺȄϡȋǺ ȮǱȅǼ ȁȓ ǞǸǔ ȭǺȅǾȋǵǼ Ǣȋ˿ȄǽȄǼ ǷǼϥȄȋǬ ȀǔǼȅʹǱ ǲȄȋǢǑ 

 
 

 

ȭʙȄʈȄǺ ǮȄǚǵȋǽȄȋǮǼ ǗȋǤ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ: 

¶ ȭʙȄʈȄǺʨ ȀҪǰɝ ǞǸǔ Δʨ֙Ǒɦ 

¶ ȭǺȅǾȋǵǼ Ǣȋ˿ȄǽȄǼ ǷǼϥȄȋǬǼ Ȁȋˈ ȀȄǺ̇ϬԛǰɝǑ 

¶ ϤǸϘǱ Ӷǽ, ǢȄʨǔ ϣȄǼȄȅǺǬȄǼ ǞǸǔ ǠȓȄǢɝȅǶȀ ȭǮǬȄ ȀʪǢǹȄȋǸ ǚȋ̀ǣ ǗȋǨǑ 

 

ș. ȭʙȄʈȄǺ ȅȀ֙ȋǽǾǵ 

Ȁǔ˕Ȅ: ȅȀ֙ȋǽǾǵ ȁȋǽȄ ȭʙȄʈȄǺ ǧȄǽȄȋǵȄǼ ǗȋǤ ǹȄӨɝȓȄǽ ǸȄ ȀǷǬǠȓʅȄȋǼ ʏȄȓȄǽ ǼȄǵ ǢǼȄ, ǻȄȋǱ ӶǽǶȄǲ, ǢȄʨǔ 

ϣȄǼȄȅǺǬȄǼ ǞǸǔ Ȁ̭ȄϤ Ȁǔǥǿɝ ǻȄǧȄǘ ǢǼȄ ǻȄȓǑ 

ӶǽǶȄǲ ǻȄǧȄǘ (Tool Path Verification ): 

ӶǽǶȄǲ ǻȄǧȄǘ ȁȋǽȄ ȭǺȅǾȅǵǔ ʙȅʆȓȄȓ ӶȋǽǼ ǧǽȄǧǽ ȅǵǼȆʹǰ ǢǼȄǑ ǞǼ ǺȄϡȋǺ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ ȭǻ ǢȄǬȄ ǸȄ ǻ̆ȄǔǾ 

ȮǱȅǼǼ ǩϢ Ӷǽ ȅǵǴɝȄȅǼǱ Ƕȋǲ ȀʪǢǹȄȋǸ ǧǽȋǨ ȅǢǵȄǑ Ǟʨ ͼξΖԛǰɝ ǢȄǼǰ ǻȅǳ ӶǽǶȄǲ ֖ǽ ǲȄȋǢ, ǱȄȁȋǽ ǠȓȄǢɝȅǶȋȀ 

ǖǻȄȅǧǱ ǢȄǬȄ, ǤǱɝ ǸȄ ʹȅǱ ȁȋǱ ǶȄȋǼǑ ӶǽǶȄǲ ǻȄǧȄǘȋȓ ȀȄǴȄǼǰǱ ǹȄӨɝȓȄǽ ȅȀ֙ȋǽǾǵ ǸȄ Dry Run ϤǸȁȄǼ ǢǼȄ ȁȓ, 

ǻȄȋǱ ǸȄ͚Ǹ ȭǺȅǾȋǵ ȭǢȄȋǵȄ ǴǼȋǵǼ Ȁǔǥǿɝ ǸȄ Δʨ ǥǬȄǼ ǗȋǤ ȀǺϬȄ ǾǵȄʱ ǢǼȄ ǻȄȓǑ 
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ǢȄʨǔ ϣȄǼȄȅǺǬȄǼ ǶǼȆʹȄ (Cutting Parameter Inspection ) 

ǢȄʨǔ ϣȄǼȄȅǺǬȄǼ ǶǼȆʹȄ ȁȋǽȄ ȭǺȅǾȋǵ ϤǸϘǱ ǢȄʨǔ ȅ͟Ǯ, ȅǷǮ ȭǼǬ ǞǸǔ ǢȄʨǔ ǤǹȆǼǱȄǼ ȀʪǢǱȄ ǻȄǧȄǘ ǢǼȄǑ ȀʪǢ 

ϣȄǼȄȅǺǬȄǼ ȅǵȅ́Ǳ ǢǼȋǽ ӶȋǽǼ ǩȆǸǵǢȄǽ ֕ȅ˸ ǶȄȓ, ǠȓȄǢɝȅǶȋȀ ȅʙȅȀǾǵ ǢȄǬȄ ȁȓ ǞǸǔ ǚִǶȄǳǵ ǺȄǵ ǚ̏Ǳ ȁȓǑ 

ǚǳȄȁǼǰϖοǶ, ȅǷǮ ȭǼǬ ӝǸ ȭǸȅǾ ȁȋǽ Ӷȋǽ ǖȅǱȅǼʱ ǧȄǶ ǶȑȋǸ, ǗǼ ǢǺ ȁȋǽ ǚִǶȄǳǵ ǴȆǼ ȁȋǸǑ ǱȄǘ Ǟǘ ϣȄǼȄȅǺǬȄǼͼȅǽ 

ǗȋǤ ȭǲȋǢ ǶǼȆʹȄ Ǡ ǻȄǧȄǘ ǢǼȄ ǗǸϩǢǑ 

Δʨ ʙȅǱȋǼȄǴ (Error Prevention) : 

Δʨ ʙȅǱȋǼȄǴ ǺȄȋǵ ȁȋǽȄ Ȁ̭ȄϤ Ȁǔǥǿɝ, ǠǹȄǼϨȄǶ ǸȄ Ӷǽ-ǠȓȄǢɝȅǶȀ ǘ̀ȄǼȋǷȋǼ̑ ǗȋǤǹȄȋǤǘ ǾǵȄʱ ǞǸǔ ȀǺȄǴȄǵ ǢǼȄǑ 

ȭǺȅǾȋǵ ȀǼȄȀȅǼ ȭʙȄʈȄǺ ǧȄǽȄȋǵȄǼ ǗȋǤ ȅȀ֙ȋǽǾǵ ǸȄ Dry Run ǢǼȋǽ ȭǻȋǢȄȋǵȄ ֖ȋǽǼ Ȁ̭ȄǸǵȄ ǢǺȄȋǵȄ ǻȄȓǑ Ǟʨ 

ǠȓȄǢɝȅǶȋȀ Δʨ, ӶȋǽǼ ʹȓ ǞǸǔ ǚִǶȄǳǵ ϤȄǥȄǱ ʙȅǱȋǼȄǴ ǢȋǼǑ ǖȅǹ˕ ǖǶȄȋǼǬǼǼȄ Ǹȋǽǵ, ƝȭǨȄǬ ΔʨǠ Ǹȑ ʹȅǱǼ 

ǢȄǼǰ ȁȋǱ ǶȄȋǼ, ǱȄǘ ʙȅǱʨ ȭʙȄʈȄǺ ǗȋǤ ǶǼȆʹȄ ǢǼȄ ǖǶȅǼȁȄǻɝǑƞ 

ȅǵǼȄǶ˭Ȅ ֕ȅ˸ (Safety Enhancement ): 

ȅǵǼȄǶ˭Ȅ ֕ȅ˸ ǺȄȋǵ ȭǺȅǾȅǵǔ ʙȅʆȓȄǼ ȀǺȓ ǠȓȄǢɝȅǶȀ, Ӷǽ ǞǸǔ ǖǶȄȋǼǬȋǼǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȄǑ ȀʪǢ ӶǽǶȄǲ, ǢȄʨǔ 

ϣȄǼȄȅǺǬȄǼ ǞǸǔ Δʨ ʙȅǱȋǼȄȋǴǼ ǺȄϡȋǺ Ȁ̭ȄϤ ԋǥɝǬǵȄ ǞǸǔ ʹȅǱ ǢǺȄȋǵȄ ǻȄȓǑ Dry Run ǸȄ ȅȀ֙ȋǽǾǵ ǧǽȄǢȄǽȆǵ 

ȭǺȅǾǵȋǢ ȅǵǼȄǶǳ ȭǺȄȋǮ ǼȄǣȄ ȁȓǑ Ǟʨ ǠȓȄǢɝȅǶȀ Ǡ ӶȋǽǼ Ȁ̭ȄϤ ́ ȅǱ ǢȅǺȋȓ ǚִǶȄǳǵ ʙȅʆȓȄȋǢ ȅǵǼȄǶǳ Ǡ ǳ  ́ǢȋǼǑ 

Ț. Dry Run (ǹȄӨɝȓȄǽ ȅǼȁȄȀɝȄǽ) 

Dry Run ȁȋǽȄ CNC  ǸȄ ϖȓǔȅʆȓ ȭǺȅǾȋǵ ȭʙȄʈȄȋǺǼ ǶǼȆʹȄ-ǧǽȄǧǽ ǴȆǼ ǤȅǱȋǱ ǧȄǽȄȋǵȄ, ǻȄȋǱ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ ȭǻ 

ӶǽǶȄǲ, ǢȄʨǔ ϣȄǼȄȅǺǬȄǼ ǞǸǔ ȭǺȅǾȋǵǼ ȀǢǽ ǢȄǻɝʆǺ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨǑ Dry Run ȀǼȄȀȅǼ ǢȄʨǔ ςξ ǢǼȄǼ 

ǗȋǤ Ȁ̭ȄϤ Δʨ, Ȁǔǥǿɝ ǞǸǔ ǖϖȄǹȄȅǸǢ ֙ǹȋǺ̀ ǾǵȄʱ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

 

Dry Run -ǞǼ ǚȋ˶ϩ Ǡ ͼξΖ 

ȅǵ֖ɝǽǱȄ ǻȄǧȄǘ: Dry Run ǧǽȄǢȄǽȆǵ ӶǽǶȄǲ, ȅǷǮ ȭǼǬ, ȅ͟Ǯ ǞǸǔ ǢȄʨǔ ǤǹȆǼǱȄ ǶǻɝȋǸ́ǰ ǢǼȄ ȁȓǑ 

֧ǼʹȄ: ǠȓȄǢɝȅǶȀ, Ӷǽ ǞǸǔ ȭǺȅǾǵȋǢ Ȁ̭ȄϤ ʹȅǱ ȭǲȋǢ ǼʹȄ ǢȋǼǑ 

Δʨ ʙȅǱȋǼȄǴ: ȭʙȄʈȄȋǺ ǲȄǢȄ ȭǨȄǬǣȄȋǬȄ ֖ǽ ǸȄ Ȁǔǥǿɝ ǗȋǤǹȄȋǤǘ ǾǵȄʱ ȁȓǑ 

ǖǶȄȋǼǬȋǼǼ ȅǵǼȄǶ˭Ȅ: ȀʪǢ Dry Run ȅǵȅ́Ǳ ǢǼȋǽ ȁǭȄִ ԋǥɝǬǵȄ ǸȄ ǻȄȅ̆Ǣ ʹȅǱ ȁǠȓȄǼ Ȁ̭ȄǸǵȄ ǢȋǺǑ 

Dry Run ʙȅʆȓȄ 

¶ ǠȓȄǢɝȅǶȀ ȀʪǢǹȄȋǸ ʴʅȄ̩ ǢǼȄ ǞǸǔ ȭǢ̊Ȅȓǰ ȅǵȅ́Ǳ ǢǼȄǑ 

¶ ʙȋȓȄǩǵ ȁȋǽ ȭǺȅǾȋǵǼ ֢Ϣ ȅǸҍ ǶǼȆʹȄ ǢǼȄǑ 

¶ ʙǴȄǵ ֧ǘǧ Ǡ ǩξȅǼ ֧ǘǧ ǧȄ֟ ǢǼȄǑ 
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Dry Run ςξ: 

¶ ȭʙȄʈȄǺ ǴȆǼ ǤȅǱȋǱ ǧȄǽȄǵǑ 

¶ ʙȅǱʨ Ӷǽ ֙ǹȋǺ̀ ǺȅǵǬǼ ǢξǵǑ 

¶ ȅǵȅ́Ǳ Ǣξǵ ȭǻ Ӷǽ ǠȓȄǢɝȅǶȋȀǼ Ǻȋϡ Ȁǔǥǿɝ ǢǼȋǨ ǵȄǑ 

ǻȄǧȄǘ: 

¶ ӶǽǶȄǲ ȀʪǢǹȄȋǸ ǧǽȋǨ ȅǢ ǵȄǑ 

¶ ǢȄʨǔ ǤǹȆǼǱȄ ǞǸǔ ȅǷǮ ȭǼǬ ȀʪǢ ȅǢ ǵȄǑ 

¶ ǖϖȄǹȄȅǸǢ ǸȄ ӱǓȅǢԛǰɝ ֙ǹȋǺ̀ ǗȋǨ ȅǢ ǵȄǑ 
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ȭȀǽǷ ȭǧǢ (Self -check ) ƙ Ț.Ț 

 

ș. ȭʙȄʈȄǺ ǮȄǚǵȋǽȄȋǮǼ ǗȋǤ ǢȆ ǻȄǧȄǘ ǢǼȋǱ ȁȓ? 

 

Ț. CNC  ȭʙȄʈȄǺ ȀȄǴȄǼǰǱ ȭǢȄǵ ǷǼϥȄȋǬ ȀǔǼʹǰ ǢǼȄ ȁȓ? 

 

ț. ȭʙȄʈȄǺ ͛ȄǵȄ̇ȋǼǼ ȀǺȓ ȭǢȄǵ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

 

Ȝ. ȭʙȄʈȄǺ ȀҪǰɝǹȄȋǸ ͛ȄǵȄ̇Ǽ ȁȋȓȋǨ ȅǢǵȄ ǻȄǧȄǘ ǢǼȋǸǵ ǢȆǹȄȋǸ? 

 

ȝ. ȭǢǵ ȭʙȄʈȄȋǺǼ ϤȄǢǗǶ ǼȄǣȄ ʙȋȓȄǩǵ? 
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ǚ˭ǼǶʔ (Answer Key ) ƙ Ț.Ț  

 

ș. ȭʙȄʈȄǺ ǮȄǚǵȋǽȄȋǮǼ ǗȋǤ ǢȆ ǻȄǧȄǘ ǢǼȋǱ ȁȓ? 

ǚ˭ǼǕ 

ȭʙȄʈȄǺʨ Δʨ֙ʱ ȅǢ ǵȄ, ȀǺ͚ G-code Ǡ M -code ȀʪǢǹȄȋǸ ȭǽǣȄ ǗȋǨ ȅǢ ǵȄ, ǞǸǔ ʙȋǻȂȄǩǵȆȓ Ӷǽ ǵνǼ Ǡ ǖǷȋȀǬ 

ʪǢǹȄȋǸ ȭȀǬ ǢǼȄ ȁȋǻȂȋǨ ȅǢ ǵȄ ǱȄ ǻȄǧȄǘ ǢǼȄ ȁȓǑ Ǟʨ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ȭǺȅǾǵ ȀʪǢǹȄȋǸ ǞǸǔ ȅǵǼȄǶǳǹȄȋǸ ǢȄǩ 

ǢǼȋǸǑ 

 

Ț. CNC  ȭʙȄʈȄǺ ȀȄǴȄǼǰǱ ȭǢȄǵ ǷǼϥȄȋǬ ȀǔǼʹǰ ǢǼȄ ȁȓ? 

ǚ˭ǼǕ 

ȀȄǴȄǼǰǱ .NC , .TXT  ǸȄ .TAP  ǷǼϥȄȋǬ ȭʙȄʈȄǺ ȀǔǼʹǰ ǢǼȄ ȁȓǑ Ǟǘ ǷȄǘǽͼȋǽȄȋǱ G-code Ǡ M -code 

ȅǵȋǳɝǾǵȄ ǲȄȋǢ ǻȄ ȭǺȅǾȋǵǼ ǢȄʨǔ, ȅ̃͟ǽ ȅ͟Ǯ Ǡ ȅǷǮ ȅǵȓ̆ ǰ ǢȋǼǑ 

 

ț. ȭʙȄʈȄǺ ͛ȄǵȄ̇ȋǼǼ ȀǺȓ ȭǢȄǵ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ǚ˭ǼǕ 

USB  ʑȄǘǹ, Ethernet  ǢʅȄǸǽ ǸȄ RS-232 ȅȀȅǼȓȄǽ ȭǢǸǽ ȀȄǴȄǼǰǹȄȋǸ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ǗԎȅǵǢ Ǣȋ˿ȄǽȄȋǼ 

ȭǵǬǠȓȄǢɝ ʏȄ̑ǷȄǼ ǸȄ Wi -Fi ϤǸȁȄȋǼǼ ֧ȅǸǴȄǠ ǲȄǢȋǱ ǶȄȋǼǑ 

 

Ȝ. ȭʙȄʈȄǺ ȀҪǰɝǹȄȋǸ ͛ȄǵȄ̇Ǽ ȁȋȓȋǨ ȅǢǵȄ ǻȄǧȄǘ ǢǼȋǸǵ ǢȆǹȄȋǸ? 

ǚ˭ǼǕ 

ȭǺȅǾȋǵǼ Ǣȋ˿Ȅǽ ȅ͓ȋǵ ȭʙȄʈȄǺ ǠȋǶǵ ǢȋǼ ȭǢȄǮͼȅǽ ǶǼȆʹȄ ǢǼȄ ȁȓǑ ǞǨȄȑȄ Simulation  ǧȄȅǽȋȓ ȭǳǣȄǠ ȁȓ ȭǻ 

ȀǸ ȭǮǬȄ ʪǢ ǗȋǨ ǞǸǔ ȭǢȄȋǵȄ Δʨ ȁȓȅǵǑ 

 

ȝ. ȭʙȄʈȄȋǺǼ ϤȄǢǗǶ ǼȄǣȄ ȭǢǵ ʙȋȓȄǩǵ? 

ǚ˭ǼǕ 

ȭǺȅǾȋǵ ȭʙȄʈȄǺ ȁȄȅǼȋǻȂ ȭǤȋǽ, ȅǸԋʅִ ȅǸʜȄǬ ȁȋǽ ǸȄ ֖ǽ ǢȋǼ ֙ȋǨ ȭǤȋǽ ԚǵǼȄȓ ϤǸȁȄǼ ǢǼȄǼ ǩϢ ϤȄǢǗǶ ǼȄǣȄ ȁȓǑ 

Ǟʨ ǚִǶȄǳǵ ʙȅʆȓȄ ȭǲȋǺ ǵȄ ǻȄǠȓȄǼ ȅǵ́ȓǱȄ ȭǳȓǑ 
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ǩǸ ȅǾǬ (Job Sheet ) ƙ Ț.Ț.ș 

 

ǩȋǸǼ ǵȄǺ: ȅȀǞǵȅȀ ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǞǸǔ ʏȄ̑ǷȄǼ ǢǼȄǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁ: 

ș. ȭʙȄʈȄǺ ȮǱȅǼ ǸȄ CAM  ȀǷǬǠȓʅȄǼ ȭǲȋǢ Ǟ̋ȋǶȄǬɝ ǢξǵǑ 

Ț. USB  ǸȄ ȭǵǬǠȓȄȋǢɝǼ ǺȄϡȋǺ Ǣȋ˿ȄǽȄȋǼ ȀǔȋǻȄǤ ǢξǵǑ 

ț. Ǣȋ˿Ȅǽ ȅ͓ȋǵ ƝDownload ƞ ǸȄ ƝInput ƞ ȅǵǸɝȄǧǵ ǢξǵǑ 

Ȝ. ȭʙȄʈȄǺ ͛ȄǵȄ̇Ǽ ȀҪǰɝ ȁȋǽ ǻȄǧȄǘ ǢξǵǑ 

ȝ. ʙȋȓȄǩȋǵ ϤȄǢǗǶ ȀǔǼʹǰ ǢξǵǑ 

 

ȀǱǢɝǱȄ: 

1. ǮȄǚǵȋǽȄǮ ǧǽȄǢȄǽȆǵ ȀǔȋǻȄǤ ȅǸȅˏ̏ ǢǼȋǸǵ ǵȄǑ 

2. Idle  ǖǸ͛Ȅȓ ȭʙȄʈȄǺ ͛ȄǵȄ̇Ǽ ǢξǵǑ 

3. ǖȋǧǵȄ ǷȄǘǽ ȭǽȄǮ ǢǼȋǸǵ ǵȄǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) ƙ Ț.Ț.ș 

 

 

ǩȋǸǼ ǵȄǺ: ȅȀǞǵȅȀ ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǞǸǔ ʏȄ̑ǷȄǼ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ PPE:  

Anti -static wrist strap  

Gloves  

 

ӶǽȀ:  

CNC controller  

USB drive  

Network cable  

 

ϥȄȋǬȅǼȓȄǽȀ:  

Digital program file (.nc/.txt)  

 

ȭǽ-ǗǚǬ: Controller communication layout  
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ǘǵǷǼȋǺǾǵ ǾȆǬ (Information Sheet ) ƙ Ț.ț  

 

ȅǾǣǵ Ƿǽ-ț: ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾȋǵǼ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩ: Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊ ϤȄϚȄ, ǾǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ  

 

ȅǸǿȓǸϊ (Contents ): 

ü ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ǠȓȄǢɝȅǶȀ ǺȄǚ̀ ǢǼȄ 

ü ȭʙȄʈȄǺ ǖԑȀȄȋǼ ǚǶȄǳȄǵ ȮǱȅǼǼ ǩϢ ȅȀǞǵȅȀ ȭǽǳ ǖǶȄȋǼǾǵ 

ü ʙȋȓȄǩȋǵ ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ ʈȁǰ 

 

ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ǠȓȄǢɝȅǶȀ ǺȄǚ̀ ǢǼȄǕ 

ǠȓȄǢɝȅǶȀ ȀʪǢǹȄȋǸ ǺȄǚ̀ ǢǼȄ ȭǽǳ ȭǺȅǾȅǵǔȋȓǼ ʙǲǺ Ǡ ȀǸȋǧȋȓ ͼξΖԛǰɝ ǴȄǶǑ ȀʪǢ ɹ ʅȄȅ̩ǔ Ǡ ȭǢ̊Ȅȓǰ ǵȄ ǲȄǢȋǽ 

ǢȄʨǔ-ӶȋǽǼ ǖȅǱȅǼʱ ʹȓ, ȅǹȋʛǾǵ, ǺȄʔȄȅǱȅǼʱ ǼȄǵǗǚǬ ǞǸǔ ǷǽǤǱǹȄȋǸ ǠȓȄǢɝȅǶȀ ǵ ͊ȁǠȓȄ Ȁȁ ǖȋǵǢ ȀǺϬȄ 

ȭǳǣȄ ȭǳȓǑ Ǟǘ ǖϡȄȓʨǼ ǚȋ˶ϩ ȁȋǽȄ ǞǢǢ ǖǶȄȋǼǬȋǼǼ ǩϢ ʅ͗Ȅ̃ȄǮɝ, ȅǵǼȄǶǳ Ǡ ԚǵǼȄ֕ȅ˭-ȭǻȄϛ Ƕ˸ȅǱ ʙǳȄǵ ǢǼȄ 

ǻȄȋǱ ǢȄǩ ȅǵ֖ɝǽ Ǡ ȅǵǼȄǶǳǹȄȋǸ ǢǼȄ ǻȄȓǑ 

 

ʙȋȓȄǩǵȆȓ ȀǼ˙ȄǺ Ǡ ǚǶǢǼǰ (Ȁǔȅʹ̔): 

¶ ǚǶ֜ʱ Chuck / Collet / Fixture (Three -jaw, Four -jaw, Collet)  Ǒ 

¶ Live center / Dead center, Tailstock Ǒ 

¶ Dial indicator (0.01 mm  ȭǼǩ֟ʅǾǵ Ȁȁ) ǞǸǔ magnetic base Ǒ 

¶ Chuck key / Torque wrench (ǻȅǳ ϥȄԑȓȄǷʅȄǢǧȄǼȄǼ ǬǢɝ ȭǳǠȓȄ ǲȄȋǢ) Ǒ 

¶ Cleaning brush, lint -free cloth, solvent (ϖ  ˏǠ ȭǱǽ ֙ )ɦ Ǒ 

¶ Safet y PPE: ǧǾǺȄ, ȅȁȓȄǼ/ǢȄǵ ǢǹȄǼ, ȅǵǼȄǶ˭Ȅ ӮȋǱȄ, ʙȅǱȋǼȄǴȆ ˁȄǹȀ (ǻǣǵ ʙȋǻȄǩʅ) Ǒ 

¶ Soft jaws / mandrel / steady rest (ʙȋȓȄǩǵ ǖԑǻȄǻȂȆ) Ǒ 

¶ Tool -setter ǸȄ Ӷǽ-ǖǷȋȀǬ ȅǮǹȄǘȀ (ǻȅǳ ǲȄȋǢ) Ǒ 
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ʙϊȅǱ (Preparation ) 

1. ȭȀǷʨ Ǡ ǶȄǠȓȄǼ ȭǧǢ: ǖǶȄȋǼǬȋǼǼ PPE ǶξǵǑ ȭǺȅǾȋǵǼ ʙǴȄǵ ֧ǘǧ ǧȄ֟ Ǣξǵ ǞǸǔ ǩξȅǼ ͗Ƕ ǢȄǻɝǢȄȅǼǱȄ 

ǶǼȆʹȄ ǢȋǼ ȅǵǵǑ 

2. ǶȅǼˏ̏ǱȄ: ȅ̃͟ǽ, chuck -֙ǣ Ǡ ǠȓǢɝȅǶȋȀǼ ǸȀȄǼ ǖǔǾ ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ ǢξǵτԏǽȄ, ȅǧǶ ǸȄ ʹϨȄ̀ 

ǲȄǢȋǽ ǱȄ ȀǼȄǵǑ ǶȅǼ͈ȄǼ ǸȀȄ ǵȄ ǲȄǢȋǽ ȭǢ̊Ȅȓǰ Ǡ ʴʅȄȅ̩ǔ ʪǢ ȁȋǸ ǵȄǑ 

3. ǘǵȋ͟ǢǾǵ: Chuck, collet Ǡ soft jaws -ǞǼ ǖǸ͛Ȅ ǶǼȆʹȄ ǢξǵτǷȄǬȄ, ӶȋǬ ǲȄǢȄ Ǡ ǖȅǱȅǼʱ ǥǿɝǰ 

ǲȄǢȋǽ ʙȅǱ͛ȄǶǵ ǢξǵǑ 

4. ǚǶ֜ʱ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ: ǠȓȄǢɝȅǶȋȀǼ ϤȄȀ, Ȯǳǥɝʅ ǞǸǔ ǩʅȄȅǺȅǱ ȭǳȋǣ ǨǢ/ǢȋǽǬ/ϥȄȋ̂ǽ ǸȄ steady rest 

ȅǵǸɝȄǧǵ ǢξǵǑ 

ʅ͗Ȅ̃ȄǮɝ ǺȄǚȅ̀ǔ Ƕȅ˸Ǳ ð ǴȄȋǶ ǴȄȋǶǕ 

ȭǵȄǬ: ʙȅǱʨ ȭǺȅǾǵ Ǡ ǩǤ/ǧȄȋǢǼ ϥȄԑֱǷʅȄǢǧȄǼȄȋǼǼ ȅǵȋǳɝǾ ǖԑȀǼǰ ǢȋǼȄτȅǸȋǾǿǱ ǬǢɝ Ǡ ʴʅȄȅ̩ǔ-ʙȄȀȄǼ ȅǸǿȋȓǑ 

ǴȄǶ ș ð Chuck/Collet ʙϊǱ ǢǼȄ Ǡ ǸȀȄȋǵȄ 

1. ȅ̃͟ǽ ͚ȋǼǼ ȅǵȋǳɝȅǾǢȄ ǖԑȀȄȋǼ chuck  ǸȄ collet  ǸȀȄǠ ǞǸǔ ȁȄǽǢȄ ǬǨɝ ȅǳȋȓ ȅǷʺ ǢȋǼȄ (ǻȅǳ ǗǽȄǳȄ 

chuck)  Ǒ 

2. ǻȅǳ chuck  ǗǽȄǳȄǹȄȋǸ ǽȄǤȄȋǵȄ ȁȓ, spindle taper ǞǸǔ chuck mounting surface ǶȅǼ͈ȄǼ Ǡ 

֧ ͈ǲȄʹǢǑ 

ǴȄǶ Ț ð ǠȓȄǢɝȅǶȀ ǘǵȀȄǬɝ Ǡ ʙȄǲȅǺǢ ǬȄǘʨǔ 

1. ǠȓȄǢɝȅǶȀȋǢ ǧʅȄǢ-ǞǼ Ǻȋϡ ȭǼȋǣ ȁȄǱ ȅǳȋȓ ǸȄ ȁȄǽǢȄ ǬȄǧ ȅǳȋȓ ǖǸ͛Ȅǵ ʪǢ ǢȋǼȄ; ǠǹȄǼȁʅȄǔ 

(unsupported length ) ǻǱǬȄ Ȁ̭Ǹ ȭǨȄǬ ǼȄȋǣȄǑ 

2. Three -jaw -Ǟ: ȀǸ ǩƛȭǢ ȀȄǺ˙Ϭ ȭǼȋǣ ǴȆȋǼ ǴȆȋǼ ʆȀ-ǬȄǘǬ ǢȋǼȄðʙǲȋǺ ȁȄǽǢȄ, ǶȋǼ ʆǺȄεȋȓ Ǿ  ɦ

ǢȋǼȄǑ ǧȄǼ-ǩ-ȭǱ: ʙȅǱʨ ǩ Ȁǔȅʹ̔ ȀǺεȓ ǢȋǼ ȭǢȋ̊ ǗȋǵȄǑ 

3. Collet -Ǟ: ǠȓȄǢɝȅǶȀȋǢ collet -ǞǼ Ǻȋϡ ԚǾ ǘǵ ǢȋǼ ȁʅȄ ̃ǬȄǘǬ ǢȋǼȄ; ǱȄǼǶǼ ǬǢɝ ȭ͟ȅȀȅǷȋǢǾȋǵǼ 

ǺȋǱȄ ȭǾǿ ǬȄǘʨǔ ǢȋǼȄǑ (ǻȅǳ ǬǢɝ ȭ͟Ȁ ȭǳȓ ǵȄ, ȅǵǺɝȄǱȄǼ ȅǵȋǳɝǾȄԑȀȄȋǼ ǢȑȄ ǢȋǼȄ) Ǒ 

ǴȄǶ ț ð ȭǢ̊Ȅȓǰ (Centering / Runout correction ) 

1. Dial indicator -ȭǢ magnetic base ȅǳȋȓ ǧȄǽȄǵ-֙ȋǣ ͛ ȄǶǵ Ǣξǵ; indicator tip ǠȓȄǢɝȅǶȋȀǼ OD-

Ǟ ͟Ǿɝ ǢǼȄǠ (ȅ̃͟ǽ ӢǼȄǘ) Ǒ 

2. ȅ̃͟ǽ ǴȆǼ ǤȅǱȋǱ ȭǥȄǼȄǠ ǞǸǔ ȀȋǸɝȄ̩-ȅǵ̦ ǺȄǵ ȭǵȄǬ ǢȋǼ runout  ǶȅǼǺȄǶ ǢȋǼȄǑ ȀȄǴȄǼǰ ǺȄǵ (ȅǵ֖ɝǽ 

ǢȄȋǩǼ ǩϢ): ǅ 0.01 mm ; ȀȄǴȄǼǰ ǢȄȋǩǼ ǩϢ ǅ 0.02ƙ0.03 mm ʈȁǰȋǻȄϛǑ 

3. Three -jaw : ǻȅǳ runout  ȭǸȅǾ ȁȓ, chuck  ȭǲȋǢ ǠȓȄǢɝȅǶȀ ԅȋǽ-ǴȅǼ ǞǸǔ ԚǵǼȄȓ ǸȀȄǠ; ʙȋȓȄǩȋǵ soft 

jaws ϤǸȁȄǼ ǢȋǼ ǠȓȄǢɝȅǶȋȀǼ ǢǵϜȄʮ ȀȄǼȋǷȀ ǢȄ͗ǺȄǘǩ ǢȋǼȄǑ 

4. Four -jaw (independent jaws ): dial indicator -ǞǼ ǺȄϡȋǺ ʙȅǱʨ ǩ-ȭǢ ǗǽȄǳȄǹȄȋǸ ȀȄǺ˙Ϭ ǢȋǼ 

ȭǢ̊Ȅȓǰ ǢȋǼȄðʙǲȋǺ OD  ȭǼȅǮȓȄǽ-runout  ȀʪǢ ǢȋǼȄ, ǶȋǼ ȭǷǘȀ-runout  ȭǧǢ ǢȋǼȄǑ 

5. Collet : ȀȄǴȄǼǰǱ centering  ǹȄȋǽȄ ǲȄȋǢ; ȅǢβ ǻȅǳ axial misalignment ǲȄȋǢ, collet -seat Ǡ 

Ӷǽ-ϩȄǔǢ ǶȅǼʹȄ ǢȋǼȄǑ 
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ǴȄǶ Ȝ ð Tailstock / Live center ϤǸȁȄǼ (ǳȆǥɝ ǖǔȋǾǼ ȭʹȋʔ) 

1. ǽνȄ ǸȄ ǶȄǱǽȄ ǠȓȄǢɝȅǶȋȀ tailstock  ǸȄ live center ϤǸȁȄǼ ǢǼȄ ǗǸϩǢǑ tailstock -ǞǼ ǖǸ͛Ȅǵ ȭǻǵ 

spindle centerline -ǞǼ ȀȄȋǲ ȅǺǽ ǲȄȋǢǑ 

2. Tailstock quill -ȭǢ ǵʝ ǧȄǶ ȅǳȋȓ ǢǵǷǺɝ ǢȋǼȄ; Ўᶴ ȭǸȅǾ ȭʙȀ ǢǼȋǸǵ ǵȄðǭȄ̃Ȅ shrinkage  ǸȄ 

deformation  ȁȋǱ ǶȄȋǼǑ 

3. Tailstock -Ǟ pre -set ǢǼȄǼ ǶǼ ǮȄȓȄǽ ǘȅ̃ȋǢǬȋǼ ǸȄǼ ǬȄǵɝ ǢȋǼ alignment  ǻȄǧȄǘ ǢȋǼȄǑ 

ǴȄǶ ȝ ð steady rest Ǡ follow rest (Ǹȑ ǗǢȄǼ/ǳȆǥɝ ǖǔȋǾ) 

1. ǻǣǵ unsupported length ȭǸȅǾ ȁȓ (> recommended L/D), steady rest  ǸȄ follow  rest  

ϤǸȁȄǼ ǢȋǼ ֚ǽ ȭ͟Ȅʨɝǔ ǸȄȑȄȋǱ ȁȋǸǑ 

2. steady rest pads -ȭǢ ǠȓȄǢɝȅǶȋȀǼ ȀȄȋǲ ȁȄǽǢȄ ͟ȋǾɝ ȭȀǬ ǢȋǼ, ǞǸǔ runout/deflection ȭǧǢ ǢȋǼ 

ȅǵȋǱ ȁȋǸǑ 

ǴȄǶ Ȟ ð ȭǾǿ ǬȄǘʨǔ Ǡ ȅǵǼȄǶ˭Ȅ ǻȄǧȄǘ 

1. ȀǸ ǩȋǻȂ̀ ȀǺȄǵǹȄȋǸ ǬȄǘǬ ǢǼȄ ǗȋǨ ȅǢǵȄ ǻȄǧȄǘ ǢȋǼȄðǧȄǢ-ȅǢ ǸȄǘȋǼ ȭǷȋǽ ǼȄȋǣȄǑ 

2. ȅ̃͟ǽ-ȭǢ ȁȄȋǱ ӢȅǼȋȓ ȭǧǢ ǢȋǼȄ ȭǢȄȋǵȄ ǸȄǴȄ ǸȄ ӝǓǱ ǗȋǨ ȅǢ ǵȄǑ 

3. ΚǱ ӣǰɝȋǵ ȭǬ͗ ǧȄǽȄȋǱ ȁȋǸ ǵȄðʙǲȋǺ low RPM -Ǟ spin ǢȋǼ vibration, noise ǸȄ slip -ǞǼ ǩϢ 

ǶǼȆʹȄ ǢȋǼȄǑ 

 

ǠȓȄǢɝȅǶȀ ȭǢ̊Ȅȓǰ-ǶǼȆʹȄǼ ȭǢȐǾǽ (ǚǶȄȓ/ȭǬ͗ ȭǺǲǮ) 

1. Dial indicator on OD:  workpiece -ǞǼ Ǹȅȑȋȓ ǖǔȋǾ indicator ǼȄȋǣ, ȅ̃͟ǽȋǢ 1ƙ2 RPM -Ǟ ȭǥȄǼȄǠ; 

max -min ǶȄǲɝǢʅȋǢ runout ǴǼȄ ȁȓǑ 

2. Face runout test:  Ӷǽ ǸȄ indicator ȭǢ ȭǷȀ-ȀȄǼȋǷȀ-Ǟ ǽȄȅǤȋȓ face -runout ǶȅǼǺȄǶǑ 

3. Test cut:  ȁȄǽǢȄ ǢȄǬ ǢȋǼ OD-Ǟ ǺȄǘȋʆȄȅǺǬȄǼ/ǢʅȄȅǽǶȄȀɝ ȅǳȋȓ ǗǢȄǼ ԅǽǵȄ ǢǼȄðǞǘ ƚtrial cutƛ ǸȄ͚ȋǸ centre -

offset ǾǵȄȋʱ ǢȄǻɝǢǼǑ 

4. Bar test / mandrel check:  ǻȅǳ collet ǸȄ chuck -ǞǼ ǚǶǼ Ȁȋ̋ȁ ǲȄȋǢ, known -true test mandrel 

ǽȄȅǤȋȓ ȭǻǣȄȋǵ mandrel runout ǩȄǵȄ ǲȄȋǢ, ȭȀʨ ȅǳȋȓ ȭǧǢ ǢǼȄ ǻȄȓǑ 

ǠǹȄǼȁʅȄǔ, L/D ǖԑǶȄǱ Ǡ ȭǮǷȋǽǢǾǵ (Rule of Thumb ): 

¶ ǚ  ̩ȅǵ֖ɝǽǱȄǼ ǩϢ ȀȄǴȄǼǰǱ unsupported length ǅ 3 Õ diameter (L/D ǅ 3) ǼȄǣȄ ǹȄǽǑ 

¶ ȀȄǴȄǼǰ ȭǽǳ ǢȄȋǩǼ ǩϢ L/D ǅ 4ƙ5 ʈȁǰȋǻȄϛ; Ǹȑ ǸȄ ǶȄǱǽȄ ǸȄǼ ȁȋǽ steady rest ϤǸȁȄǼ ǢǼǑ 

¶ ȭǸȅǾ ǠǹȄǼȁʅȄǔȋּ ǢȄʨǔ-ȭǷȄȀɝ ȭǸȅǾ ȁȋǽ ǬȄǘȅǺǔ Ǡ ȅǷǮ ǢȅǺȋȓ, ȭ͗Ƕ ǢȄʨǔ ǢȋǼ ǢȄǩ ǢǼȄ ǚȅǧǱǑ 

ǠȓȄǢɝȅǶȀ ǺȄǚȅ̀ǔȋȓǼ ǶǼ ֢Ϣ ȅǸҍ (Work Offset ) ȭȀǬ ǢǼȄǕ 

1. ǠȓȄǢɝȅǶȀ ʴʅȄ̩ Ǡ ȭǢ̊Ȅȓǵ ȭǾǿ ȁȋǽ ȭǺȅǾǵ-Ǣȋ˿ȄǽȄȋǼ G54  (ǸȄ ȅǵȅǳɝ͊ work offset )-Ǟ Ӷǽ-ǬȄǧ/ȭǷȀ-

ǬȄǧ ǢȋǼ Z-zero ȭȀǬ ǢȋǼȄǑ 

2. OD  ǬȄǧ-ǖǷ ǢȋǼ X/Y Ǡ Z ǠȓȄǢ-ǗǚǬ ȅǵǴɝȄǼǰ ǢȋǼȄ (Tool setter ǸȄ edge finder ϤǸȁȄǼ ǢǼȋǽ 

ΚǱ Ǡ ȅǵ֖ɝǽ ȁȋǸ)Ǒ 

3. ȀǸ ʙȅǱ͛ȄǶȋǵǼ ǶȋǼ Dry Run ǧȄȅǽȋȓ offset -ǞǼ ȅǺǽ ǗȋǨ ȅǢǵȄ ǻȄǧȄǘ ǢȋǼȄǑ 

 

Dry Run Ǡ ȅȀ֙ȋǽǾǵ: 

¶ ǺȄǚȅ̀ǔ ȭǾȋǿ Dry Run ǧȄǽȄǠτȭʙȄʈȄǺ ǢǺ ǤȅǱȋǱ ǧȄȅǽȋȓ ӶǽǶȄǲ Ǡ ȅʴȓȄȋǼ̑ ǶǼȆʹȄ ǢȋǼȄǑ 

¶ Dry Run ǧǽȄǢȄǽȆǵ ȭǻȋǢȄȋǵȄ Ȁǔǥǿɝ ǸȄ ǖϖȄǹȄȅǸǢ ȀȄǚ̃ ȁȋǽ ȭǷȄǼȁǬ Ǹ ̎ǢȋǼ ȀǺϬȄ ȀǺȄǴȄǵ ǢȋǼȄǑ 
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ȅǵǼȄǶ˭Ȅ Ǡ ȀǱǢɝǱȄ (Safety ): 

¶ Chuck key ǢǣȋǵȄǘ chuck -Ǟ ǽȄǤȄǘ ǼȄȋǣȄ ǵȄ; ϤǸȁȄǼ ȭǾȋǿ ǱȄ ȅǵȅ́ǱǹȄȋǸ ȀȅǼȋȓ ǼȄȋǣȄǑ 

¶ ȭǺȅǾǵ ǧȄ֟ ǖǸ͛Ȅȓ ȁȄǱȋǢ ǢǣȋǵȄ ǠȓȄǢɝȅǶȀ-ǞǼ ǢȄǨȄǢȄȅǨ ǼȄȋǣȄ ǵȄǑ 

¶ PPE ϤǸȁȄǼ ǸȄϡǱȄ֚ǽǢǑ 

¶ Emergency stop -ǞǼ ǖǸ͛Ȅǵ ȭǩȋǵ ǼȄȋǣȄ ǞǸǔ ǶǼȆʹȄ ǢȋǼȄǑ 

¶ ǹȄǼȆ ǸȄ ǖϖȄǹȄȅǸǢ ǗǢȄȋǼǼ ǩǸ-ǺȄǚȅ̀ǔ-ǞǼ ǗȋǤ ȀȁǢǺͫǼ ȀȄȁȄϦ ǵȄǠ ǖǲǸȄ ȅǽǷʨǔ Ӷǽ ϤǸȁȄǼ ǢȋǼȄǑ 

ξʨǵ ȭǧǢȅǽ͗ (Operator Quick -check ð SOP summary ): 

1. ȭǺȅǾǵ ǶȄǠȓȄǼ Ǡ E-stop ȭǧǢ ǢǼȄ ȁȋȓȋǨ? 

2. ȅ̃͟ǽ Ǡ Chuck -֙ǣ ǶȅǼ͈ȄǼ ǗȋǨ? 

3. ǚǶ֜ʱ Chuck/Collet ȅǵǸɝȄǧǵ ǢǼȄ ȁȋȓȋǨ? 

4. ǠȓȄǢɝȅǶȀ ȀȄǺȄϢ ǬȄǘǬ ǢȋǼ ǼȄǣȄ ȁȋȓȋǨ Ǡ ǶȋǼ ʆǺȄεȋȓ ǷȄǘǵ ǬȄǘʨǔ ȁȋȓȋǨ? 

5. Dial indicator -Ǟ runout  ǶȅǼǺȄǶ ǢǼȄ ȁȋȓȋǨ ǞǸǔ ʈȁǰȋǻȄϛ? 

6. Tailstock / steady rest ȭǳǠȓȄ ʙȋȓȄǩǵ ȁȋǽ ȭȀǬ ǢǼȄ ǗȋǨ? 

7. Soft jaws/mandrel ʙȋǻȂȄǩǵ ȁȋǽ ʙϊǱ ǗȋǨ? 

8. Dry Run ǧȄȅǽȋȓ clearance  Ǡ ӶǽǶȄǲ ǶǼȆʹȄ ǢǼȄ ȁȋȓȋǨ? 

9. ǠȓȄǢɝǖǷȋȀǬ (G54 ǘǱʅȄȅǳ) ȭȀǬ Ǡ ǻȄǧȄǘ ǢǼȄ ȁȋȓȋǨ? 

10. өȑȄ̇ ֧ǼʹȄ ǻȄǧȄǘ ð ǧȄȅǸ ȀǼȄȋǵȄ, ǤȄǮɝ ǸȀȄȋǵȄ, PPE ǶǼȄ? 

ǼʹǰȄȋǸʹǰ (Maintenance tips ): 

¶ Chuck  ǞǸǔ collet -seat ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ Ǡ ȁȄǽǢȄ ֟ȅʛȋǢȋǬǮ ǼȄȋǣȄǑ 

¶ Jaws-ǞǼ ǖǸ͛Ȅ ȅǵȓȅǺǱ ǶȅǼǳǾɝǵ; ǩξȅǼ ȁȋǽ ȅǼȋǷǾǵ ǸȄ ȅǼȋ̘Ȁ ǢȋǼȄǑ 

¶ Tailstock center Ǡ live center -ǞǼ ȭǸȓȄȅǼǔ ǶǼȆʹȄ ǢȋǼȄǑ 

¶ Steady rest pad ǶǼȄǸȋǱɝ ȭǧ˙ ǢǼȄ ǚȅǧǱ ǻȅǳ ϣȄǮ ʹȓ ǶȄȓǑ 

 

ȅȀǞǵȅȀ ȭǽǳ ǞǼ ȅǸȅǹ̏ ǖǶȄȋǼǾǵ: 

ș. Facing  (ȭǷȅȀǔ) 

Facing  ȁȋǽȄ ǞǺǵ ǞǢʨ ȭǺȐȅǽǢ ȭǽǳ ǖǶȄȋǼǾǵ ȭǻǣȄȋǵ ӣǰɝȄȓǺȄǵ ǠȓȄǢɝȅǶȋȀǼ ȀȄǺȋǵǼ ʙȄ̇ ȭǲȋǢ ǴȄԅ ǖǶȀȄǼǰ 

ǢȋǼ ǞǢʨ ȀǺȄǵ Ǡ ȀǺȋǢȄǰ Ԝ ͌ȮǱȅǼ ǢǼȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǠȓȄǢɝȅǶȋȀǼ Ȯǳǥɝʅ ȅǵǴɝȄǼȋǰǼ ǩϢ ǞǸǔ ǶǼǸǱͫ 

ǖǶȄȋǼǾȋǵǼ ȭǼǷȄȋǼ̑ ȭǷȀ ȮǱȅǼǼ ǩϢ ǢǼȄ ȁȓǑ  

Ǟǘ ʙȅʆȓȄȓ ǢȄʨǔ Ӷǽʨ ǠȓȄǢɝȅǶȋȀǼ ǖȋʹǼ ȅǳȋǢ ȭǼȅǮȓȄǽǹȄȋǸ ǖʈȀǼ ȁȓ, Ƿȋǽ Ӷǽ Ǡ ǠȓȄǢɝȅǶȋȀǼ Ȁǔ͟ ȋǾɝ ǞǢʨ 

ȀǺȄǵ ̛ʅȄǬ ȀȄǼȋǷȀ ȮǱȅǼ ȁȓǑ 
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ʙȅʆȓȄ: 

¶ ǠȓȄǢɝȅǶȀʨ ǧȋǢ ȀʪǢǹȄȋǸ ʴʅȄ̩ ǢǼȄ ȁȓ ǻȄȋǱ ȭȀʨ ȭǢ̊ȆȓǹȄȋǸ ӢǼȋǱ ǶȄȋǼǑ 

¶ ǢȄʨǔ Ӷǽʨ Ӷǽ ȭǶȄȋ͗ ȭȀǬ ǢȋǼ ǠȓȄǢɝȅǶȋȀǼ ȭǢȋ̊Ǽ ȅǳȋǢ ǗǵȄ ȁȓǑ 

¶ ȅ̃͟ǽ ǧȄ֟ ǢȋǼ ȭǽȄ ȅ͟ȋǮ ȭǥȄǼȄȋǵȄ ȁȓ ǻȄȋǱ ӶȋǽǼ ǢȄʨǔ ͟Ǿɝ ǶȅǼ͈ȄǼǹȄȋǸ ȭǳǣȄ ǻȄȓǑ 

¶ Ӷǽʨ ǴȆȋǼ ǴȆȋǼ ǠȓȄǢɝȅǶȋȀǼ Ԝȋ͌Ǽ ȅǳȋǢ ȭǼȅǮȓȄǽǹȄȋǸ ȅǷǮ ȭǳǠȓȄ ȁȓ ǻǱʹǰ ǵȄ ԚȋǼȄ ȭǷȀ ȀǺȄǵ ȁȓǑ 

¶ ʙȋǻȂȄǩȋǵ ǞǢȄȅǴǢ ǶȄȋȀ ȭǷȅȀǔ Ȁ̩ ̏ǢǼȄ ȁȓ ǻȄȋǱ ȀȄǼȋǷȀ ȅǷȅǵǾ ǚ̏Ǳ ȁȓǑ 

Ț. Tur ning (ǬȄȅǵɝǔ) 

Turning  ȁȋǽȄ ǞǢʨ ȭǺȐȅǽǢ ȭǺȅǾȅǵǔ ʙȅʆȓȄ ȭǻǣȄȋǵ ǢȄʨǔ Ӷǽ ǠȓȄǢɝȅǶȋȀǼ ǸȄǘȋǼǼ ϤȄȀ ǸǼȄǸǼ ǖʹȆȓ ȅǳǢ ȅǳȋǻȂ 

ȀǼȄȋǵȄ ȁȓ, ǻȄȋǱ ǠȓȄǢɝȅǶȋȀǼ ϤȄȀ ǴȆȋǼ ǴȆȋǼ ǢȋǺ ȅǤȋǻȂ ȅǵȅǳɝ͊ ǗǢȄȋǼǼ ȅȀȅǽ̃ȄǼ ȮǱȅǼ ȁȓǑ Ǟʨ ǴȄǱǸ ǼǮ ǸȄ ϩȄȋ̚Ǽ 

ȅǵȅǳɝ͊ ϤȄȀ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

ʙȅʆȓȄ: 

¶ ǠȓȄǢɝȅǶȀ ǧȋǢ ԍǯȂǹȄȋǸ ǺȄǚ̀ ǢǼȄ ȁȓ ǞǸǔ ȭȀ̀ȄǼ ǻǲȄǻǲǹȄȋǸ ȭȀǬ ǢǼȄ ȁȓǑ 

¶ Ӷǽʨ ǠȓȄǢɝȅǶȋȀǼ ʙȄǲȅǺǢ Ԝȋ͌Ǽ ǢȄȋǨ ǗǵȄ ȁȓ ǞǸǔ ӶȋǽǼ ʨȋǶ ȀʪǢ ǢȄʨǔ Ǟǩ ȭȀǬ ǢǼȄ ȁȓǑ 

¶ ȅ̃͟ǽ ǧȄ֟ ǢȋǼ ǠȓȄǢɝȅǶȀȋǢ ǚ  ̩ǤȅǱȋǱ ȭǥȄǼȄȋǵȄ ȁȓǑ 

¶ Ӷǽʨ ǴȆȋǼ ǴȆȋǼ ǠȓȄǢɝȅǶȋȀǼ Ȯǳǥɝʅ ǸǼȄǸǼ ǖʹȆȓǹȄȋǸ ȅǷǮ ȭǳǠȓȄ ȁȓǑ 

¶ ʙȅǱʨ ǶȄȋȀǼ ǶȋǼ Ӷǽ ȀȄǺȄϢ ǤǹȆǼǱȄ ǸȄȅȑȋȓ ԚǵǼȄȓ ǢȄʨǔ ǢǼȄ ȁȓ ǻǱʹǰ ǵȄ ǧȄȅȁǳȄǺȋǱȄ ϤȄȀ ǖȅǩɝǱ 

ȁȓǑ 

ț. Taper Turning (ȭǬǶȄǼ ǬȄȅǵɝǔ) 

Taper Turning ȁȋǽȄ ǞǺǵ ǞǢʨ ʙȅʆȓȄ ȭǻǣȄȋǵ ǠȓȄǢɝȅǶȋȀǼ ǞǢ ʙȄ̇ ȭǲȋǢ ǖϢ ʙȄ̇ Ƕǻɝ̇ ϤȄȀ ǴȆȋǼ ǴȆȋǼ 

ǶȅǼǸȅǱɝǱ ȁȓǑ ǖǲɝȄִ, Ԝ͌ʨ ǞǢʨ ȅǵȅǳɝ͊ ȭǢȄȋǰ Ȁξ ǸȄ ǧǠǮȂȄ ȁȓǑ Ǟʨ ȭǬǶȄǼ ȅǶǵ, Ǣǵ ȅ̃͟ǽ, Ӷǽ ȭȁȄ̷ȄǼ ǘǱʅȄȅǳ 

ȮǱȅǼȋǱ ϤǸϘǱ ȁȓǑ 
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ʙȅʆȓȄ: 

¶ ǠȓȄǢɝȅǶȀ ǧȋǢ ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȄ ȁȓǑ 

¶ ӶǽǶȄǲ ǞǺǵǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓ ǻȄȋǱ Ǟʨ ȭǬǶȄǼ ǖʅȄȋˈǽ ǖԑǻȄǻȂȆ ǠȓȄǢɝȅǶȀ ǸǼȄǸǼ ǧȋǽǑ 

¶ CNC  ȭʙȄʈȄȋǺ ȭǢȄǰ Ǡ ȭǬǶȄǼ Ȯǳǥɝʅ ǘǵԚǬ ȭǳǠȓȄ ȁȓ (ȭǻǺǵ G01 ȭǢȄȋǮǼ ǺȄϡȋǺ)Ǒ 

¶ ȭǺȅǾǵ ǧȄ֟ ǢȋǼ Ӷǽ ǴȆȋǼ ǴȆȋǼ ȅǵȅǳɝ͊ ȭǬǶȄǼ ǖʅȄȋˈȋǽ ǢȄʨǔ ςξ ǢȋǼǑ 

¶ ʙȋǻȂȄǩȋǵ ȅǷȅǵǾ ǶȄȀ ȭǵǠȓȄ ȁȓ ǻȄȋǱ Ԝ͌ʨ Ǻ֩ǰ Ǡ ȅǵӝǓǱ ȁȓǑ 

Ȝ. Threading (ȭʕȅǮǔ) 

Threading  ȁȋǽȄ ǞǺǵ ǞǢʨ ȭǺȅǾȅǵǔ ʙȅʆȓȄ ȭǻǣȄȋǵ ǠȓȄǢɝȅǶȋȀǼ ǸȄǘȋǼǼ ǸȄ ȭǹǱȋǼǼ Ԝȋ͌ ǞǢʨ ȭȁȅǽǢʅȄǽ ;ǹ 

ǸȄ ȭʕǮ ǢȄǬȄ ȁȓǑ Ǟʨ Ӌ, ȭǸȄ̵ Ǡ ǵȄȋǬǼ ȀǔȋǻȄȋǤǼ ǩϢ ǖǶȅǼȁȄǻɝǑ ȭʕǮ ǢȄǬȄǼ Ӷǽ ȅǵȅǳɝ͊ ȅǶǧ, ǤǹȆǼǱȄ Ǡ ȭʙȄǷȄǘǽ 

ǖԑǻȄǻȂȆ ӢȋǼ ǢȄǩ ǢȋǼǑ 

ʙȅʆȓȄ: 

¶ ǠȓȄǢɝȅǶȀ ǧȋǢ ȭȀ̀ȄǼ ǖԑǻȄǻȂȆ ȭȀǬ ǢǼȄ ȁȓǑ 

¶ ȭʕȅǮǔ Ӷǽʨ ȀʪǢ ȅǶǧ ǖʅȄȋˈǽ Ǡ ȭʙȄǷȄǘǽ ǖԑǻȄǻȂȆ ǘǵ͗ǽ ǢǼȄ ȁȓǑ 

¶ CNC  ȭʙȄʈȄȋǺ ȭʕȅǮǔ ȭǢȄǮ (ȭǻǺǵ G76 ) Ǡ ϣȄǼȄȅǺǬȄǼ (ȅǶǧ, ǤǹȆǼǱȄ, ͗ ȄǬɝ ǶȅǩǾǵ) ȭȀǬ ǢǼȄ ȁȓǑ 

¶ Ӷǽ ǴȆȋǼ ǴȆȋǼ ǠȓȄǢɝȅǶȋȀǼ ȀȄȋǲ ȅȀȋ˃ȄǵȄǘǩ ǢȋǼ ǞǢȄȅǴǢ ǶȄȋȀ ȭʕǮ ǢȄȋǬǑ 

¶ ȭǾȋǿ ȅǷȅǵǾ ǶȄȋȀ ȭʕȋǮǼ ǴȄǼ Ǡ ǤǹȆǼǱȄ ȅǵӝǓǱǹȄȋǸ ȮǱȅǼ ǢǼȄ ȁȓǑ 

ȝ. Drilling  (ȅʑȅǽǔ) 

Drilling  ȁȋǽȄ ǞǺǵ ǞǢʨ ʙȅʆȓȄ ȭǻǣȄȋǵ ȅʑǽ Ӷǽ ϤǸȁȄǼ ǢȋǼ ǠȓȄǢɝȅǶȋȀǼ ȭǢȋ̊ ǞǢʨ ֕˭ȄǢȄǼ ǤǱɝ ȮǱȅǼ ǢǼȄ 

ȁȓǑ Ǟʨ CNC  ȭǽȋǳ ȀȄǴȄǼǰǱ ǠȓȄǢɝȅǶȋȀǼ ǖ  ́ǸǼȄǸǼ Ȁ̩ ̏ȁȓǑ 

ʙȅʆȓȄ: 

¶ ǠȓȄǢɝȅǶȀ ǧȋǢ ǺȄǚ̀ ǢȋǼ ȭȀ̀ȄǼ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ 

¶ ȅʑǽ Ӷǽ Ӷǽ ȭǶȄȋ͗ ǸȄ ǬȄȋǼȋǬǼ ȅǵȅǳɝ͊ ǶȅǩǾȋǵ ȭȀǬ ǢǼȄ ȁȓǑ 

¶ CNC  ȭʙȄʈȄȋǺ ȅʑȅǽǔ ǶȅǩǾǵ, ȅǷǮ Ǡ ȅ͟Ǯ ǘǵԚǬ ǢǼȄ ȁȓ (ȭǻǺǵ G81  ǸȄ G83  ȭǢȄǮ)Ǒ 

¶ ȅ̃͟ǽ ǧȄ֟ ǢȋǼ Ӷǽ ǴȆȋǼ ǴȆȋǼ ǠȓȄǢɝȅǶȋȀǼ Ǻȋϡ ʙȋǸǾ ǢǼȄȋǵȄ ȁȓǑ 

¶ ʙȋǻȂȄǩǵȆȓ ǤǹȆǼǱȄ ǖǩɝȋǵǼ ǶǼ Ӷǽ ȅǼʏʅȄʮ ǢȋǼ ȭȁȄǽ ǶȅǼ͈ȄǼ ǢǼȄ ȁȓǑ 
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Ȟ. Boring  (ȭǸȄȅǼǔ): 

Boring  ȁȋǽȄ ǞǺǵ ǞǢʨ ʙȅʆȓȄ ȭǻǣȄȋǵ ԛȋǸɝ ȮǱȅǼ ǢǼȄ ȅʑǽ ȭȁȄǽȋǢ ǗǼǠ Ǹȑ ǢǼȄ ǸȄ ǱȄǼ Ԝ ͌Ǻ֩ǰ ǢǼȄ ȁȓǑ Ǟʨ 

ǖǹʅ̇ǼȆǰ ϤȄȋȀǼ ȅǵ֖ɝǽǱȄ Ǡ ȀȄǼȋǷȀ ȅǷȅǵǾ ǚ̏Ǳ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

ʙȅʆȓȄ: 

¶ ȅʑȅǽǔ Ȁ̩ ̏ȁǠȓȄǼ ǶǼ ȭǸȄȅǼǔ Ӷǽ ȭǺȅǾȋǵ ȭȀǬ ǢǼȄ ȁȓǑ 

¶ CNC ȭʙȄʈȄȋǺ ȅǵȅǳɝ͊ ϤȄȀ Ǡ ǤǹȆǼǱȄ ǘǵԚǬ ȭǳǠȓȄ ȁȓǑ 

¶ Ӷǽ ǴȆȋǼ ǴȆȋǼ ȭȁȄȋǽǼ ȭǹǱȋǼ ʙȋǸǾ ǢȋǼ ȀȄǺȄϢ ǢȋǼ ǚǶȄǳȄǵ ǖǶȀȄǼǰ ǢȋǼǑ 

¶ ʙȅǱʨ ǶȄȋȀǼ ǶǼ Ӷǽ ȀȄǺȄϢ ǤǹȆǼǱȄ ǸȄȅȑȋȓ ԚǵǼȄȓ ǧȄǽȄȋǵȄ ȁȓ ǻǱʹǰ ǵȄ ǢȄȅ˅Ǳ ϤȄȀ ǖȅǩɝǱ ȁȓǑ 

¶ ǷȄǘǵȄǽ ǶȄȋȀ ӝǸ ǢǺ ǢȄǬ ȭǵǠȓȄ ȁȓ ǻȄȋǱ Ԝ ͌Ǻ֩ǰ ǲȄȋǢǑ 

 

ȟ. Tapping  (ϜȄȅǶǔ) 

Tapping  ȁȋǽȄ ȭȁȄȋǽǼ ǖǹʅ̇ȋǼ ȭʕǮ ȮǱȅǼ ǢǼȄǼ ǞǢʨ ʙȅʆȓȄ, ǻȄ Ӌ ǸȄ ȭǸȄȋ̵Ǽ ȀȄȋǲ ȅǷǬ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ 

Ǟʨ ȅʑȅǽǔ Ȁ̩ ̏ȁǠȓȄǼ ǶǼ Ȁ̩ ̏ǢǼȄ ȁȓǑ 

ʙȅʆȓȄ: 

¶ ԛȋǸɝ ȅʑǽ ǢǼȄ ȭȁȄǽʨ ȅǵȅǳɝ͊ ϤȄȋȀǼ ϜȄȅǶǔȋȓǼ ǩϢ ʙϊǱ ǢǼȄ ȁȓǑ 

¶ ϜȄǶ Ӷǽ CNC  ǬȄȋǼȋǬ ǘǵ͗ǽ ǢǼȄ ȁȓǑ 

¶ ȭʙȄʈȄȋǺ G84  ȭǢȄǮ (ϜȄȅǶǔ ȀȄǘȋǢǽ) ǞǸǔ ȅǶǧ, ȅǷǮ Ǡ ȅ͟Ǯ ȭȀǬ ǢǼȄ ȁȓǑ 

¶ Ӷǽ ǠȓȄǢɝȅǶȋȀ ʙȋǸǾ ǢȋǼ ǞǢǘ ȀȄȋǲ ȭǥȄȋǼ ǞǸǔ ȅǷǮ ǢȋǼ ȭʕǮ ȮǱȅǼ ǢȋǼǑ 

¶ ȅǵȅǳɝ͊ ǤǹȆǼǱȄȓ ȭǶȐǓǨȄȋǵȄǼ ǶǼ Ӷǽ ȅǼǹȄȀɝ ǢȋǼ ȭǸȅǼȋǻȂ ǗȋȀǑ 

Ƞ. Parting -off (ǶȄʨɝǔ-ǖǷ): 

Parting -off ȁȋǽȄ ǞǺǵ ǞǢʨ ȭǺȅǾȅǵǔ ʙȅʆȓȄ ȭǻǣȄȋǵ ǠȓȄǢɝȅǶȋȀǼ ȅǵȅǳɝ͊ ǖǔǾ ȀҪǰɝǹȄȋǸ ȭǢȋǬ ǗǽȄǳȄ ǢǼȄ ȁȓǑ 

Ǟʨ ȅǷȅǵǾǮ ȭʙȄǮȄʮȋǢ ǼǮ ȭǲȋǢ ȅǸȅˏ̏ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 
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ʙȅʆȓȄ: 

¶ ǠȓȄǢɝȅǶȀ ǧȋǢ ȀʪǢǹȄȋǸ ʴʅȄ̩ ǢǼȄ ȁȓǑ 

¶ ǶȄʨɝǔ Ӷǽ Ӷǽ ȭǶȄȋ͗ ȭȀǬ ǢǼȄ ȁȓ ǞǸǔ ȭȀ̀ȄǼ ǖԑǻȄǻȂȆ ǞǽȄǘǵ ǢǼȄ ȁȓǑ 

¶ ȅ̃͟ǽ ǧȄ֟ ǢȋǼ ȭǽȄ ȅ͟ȋǮ ǢȄʨǔ ςξ ȁȓǑ 

¶ Ӷǽ ǴȆȋǼ ǴȆȋǼ ǠȓȄǢɝȅǶȋȀǼ Ǻȋϡ ʙȋǸǾ ǢȋǼ ǻǱʹǰ ǵȄ ȀҪǰɝ ȭǢȋǬ ǗǽȄǳȄ ȁȓǑ 

¶ ȭǾȋǿ ȭǺȅǾǵ Ǹ ̎ǢȋǼ Ӷǽ ȅǼʏʅȄʮ ǢǼȄ ȁȓ ǞǸǔ ǢȄǬȄ ǖǔǾ Ȁǔʈȁ ǢǼȄ ȁȓǑ 

 

ʙȋȓȄǩȋǵ ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ ʈȁǰǕ 

CNC  ȭǺȅǾȅǵǔ ǸȄ ȭǻȋǢȄȋǵȄ ǚִǶȄǳǵ ʙȅʆȓȄȓ ȅǵ֖ɝǽǱȄ ǞǸǔ ǺȄǵ ȅǵȓ̆ǰ ǖǱʅ̇ ͼξΖԛǰɝǑ ȅǢβ ǸȄ͚ȋǸ ǢǣǵǠ ǢǣǵǠ 

ȭʙȄʈȄȅǺǔ Δʨ, Ӷǽ ʹȓ, ǠȓȄǢɝȅǶȋȀǼ ǖϖȄǹȄȅǸǢ ʴʅȄȅ̩ǔ, ǖǲǸȄ ȭǺȅǾǵ ȭȀǬǗȋǶ ֖ȋǽǼ ǢȄǼȋǰ ǚִǶȄȅǳǱ ǶȋϞ Δʨ 

ȭǳǣȄ ȅǳȋǱ ǶȄȋǼǑ 

Ǟǘ ǶȅǼȅ͛ȅǱȋǱ ƝȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ ʈȁǰƞ ʙȅʆȓȄ ǖǱʅ̇ ʙȋȓȄǩǵȆȓ ȁȋȓ ǶȋȑǑ ǞǼ ǺȄϡȋǺ ȀǺϬȄ ȅǧȅͥǱ ǢȋǼ 

ǱȄִʹȅǰǢ ǶǳȋʹǶ ȭǵǠȓȄ ȁȓ, ǻȄȋǱ ǚִǶȄǳǵ Ǹ ̎ǵȄ ȁȓ ǞǸǔ өȑȄ̇ ǶȋϞǼ ǺȄǵ ǖя˨ ǲȄȋǢǑ 

 

ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ: 

ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ (Corrective Action ) ȁȋǽȄ ǞǺǵ ǞǢʨ Ƕ˸ȅǱ ǻȄǼ ǺȄϡȋǺ ȭǺȅǾȅǵǔ ǧǽȄǢȄǽȆǵ ǸȄ ǶǼǸǱͫ 

ǶǻɝȄȋȓ ȀǵȄʱ ΔʨȋǢ ȅǸȋ͆ǿǰ ǢȋǼ ȀǺϬȄǼ ǢȄǼǰ ȅǵǰɝȓ ǞǸǔ ǚǶ֜ʱ ȀǺȄǴȄǵ ʈȁǰ ǢǼȄ ȁȓǑ 

ǖǲɝȄִ, Ǟʨ ƝΔʨ ȅǧȅͥǱ ǢǼȄ Ÿ ǢȄǼǰ ȅǸȋ͆ǿǰ ǢǼȄ Ÿ ȀǺϬȄ ȀǺȄǴȄǵ ǢǼȄƞ ð Ǟǘ ȅǱǵʨ ǴȄȋǶ ǤʪǱ ǞǢʨ ʙȅʆȓȄǑ 

ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛ȄǼ ǚȋ˶ϩ: 

¶ ǚִǶȄǳǵ Δʨ ΚǱ ǾǵȄʱ Ǡ ʙȅǱȋǼȄǴ ǢǼȄǑ 

¶ ȭǺȅǾǵ, Ӷǽ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ ʹȅǱ ȭǼȄǴ ǢǼȄǑ 

¶ ǚִǶȄǳȋǵǼ ǺȄǵ Ǡ ȅǵ֖ɝǽǱȄ ǸǩȄȓ ǼȄǣȄǑ 

¶ ǖǶǧȓ Ǡ ȀǺȋȓǼ ʹȅǱ ǢǺȄȋǵȄǑ 

¶ ǹȅǸϫȋǱ ǞǢǘ ǴǼȋǵǼ ȀǺϬȄ ԚǵǼȄȓ ǵȄ ǥȋǬ ǱȄ ȅǵȅ́Ǳ ǢǼȄǑ 

ȀǺϬȄ ǾǵȄʱǢǼǰ ʙȅʆȓȄ: 

¶ Δʨ ȭǳǣȄ ȅǳȋǽ ʙǲǺ ǴȄȋǶ ȭȀʨ ȀʪǢǹȄȋǸ ǾǵȄʱ ǢǼȋǱ ȁȓǑ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǴǼȋǰǼ ȀǺϬȄͼȅǽ ȭǳǣȄ ǻȄȓ: 

¶ ȭʙȄʈȄȅǺǔ Δʨ (G-code ǸȄ M -code ֖ǽ ǘǵԚǬ) 

¶ ӶȋǽǼ ǖϖȄǹȄȅǸǢ ʹȓ ǸȄ ǹȄǦǵ 

¶ ǠȓȄǢɝȅǶȋȀǼ ֖ǽ ʴʅȄȅ̩ǔ ǸȄ ǖʅȄǽȄǘǵȋǺ̀ 

¶ ǢȄʨǔ ϣȄǼȄȅǺǬȄȋǼǼ ǖȀȄǺ˙Ϭ (Feed, Speed, Depth of Cut ) 

¶ ȭǺȅǾǵ ȭȀǬǗǶ ǸȄ ȅǩȋǼȄ-Ƕȋȓ̀ ֖ǽ 

ǶǻɝȋǸ́ǰ: 

ǖǶȄȋǼǬǼȋǢ ȅǹӮȓȄǽ ǘ̑ȋǶǢǾǵ, ȭǺȅǾǵ ǖʅȄǽȄǺɝ, ǠȓȄǢɝȅǶȀ ǮȄǘȋǺǵǾǵ ǺȄǶȄ, ǞǸǔ ȀȄǼȋǷȀ ȅǷȅǵǾ ǶǼȆʹȄ ǢȋǼ 

ȀǺϬȄǼ ʙӜȅǱ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȓǑ 
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ȭȀǽǷ ȭǧǢ (Self -check ) ƙ Ț.ț  

 

ș. Turning operation -ǞǼ ֚ǽ ǚȋ˶ϩ ǢȆ? 

 

Ț. Facing  ȭǢȄǲȄȓ ϤǸϘǱ ȁȓ? 

 

ț. Threading -ǞǼ ȀǺȓ ǢȆ ȅǸǿȓʨ ͼξΖԛǰɝ? 

 

Ȝ. Boring operation ȭǢǵ ǢǼȄ ȁȓ? 

 

ȝ. Parting -off -ǞǼ ȀǺȓ ǢȆ ȀǱǢɝǱȄ ȭǵǠȓȄ ǚȅǧǱ? 

  



65 

 

ǚ˭ǼǶʔ (Answer Key ) ƙ Ț.ț  

 

ș. Turning operation -ǞǼ ֚ǽ ǚȋ˶ϩ ǢȆ? 

ǚ˭ǼǕ  

ǠȓȄǢɝȅǶȋȀǼ ǸȄǘȋǼǼ ǖǔǾ ӢȅǼȋȓ ǢȄǬȄǼ ǺȄϡȋǺ ȅǵȅǳɝ͊ ϤȄȀ ǸȄ ȭǾǘǶ ȮǱȅǼ ǢǼȄǑ Ǟʨ ȅȀǞǵȅȀ ȭǽǳ ȭǺȅǾȋǵǼ ʙǴȄǵ Ǡ 

ȀȄǴȄǼǰ ǖǶȄȋǼǾǵǑ 

 

Ț. Facing ȭǢȄǲȄȓ ϤǸϘǱ ȁȓ? 

ǚ˭ǼǕ  

ǠȓȄǢɝȅǶȋȀǼ ǞǢ ʙȄ̇ ȀǺǱǽ ǢǼȄǼ ǩϢǑ ȀȄǴȄǼǰǱ ǢȄǩ ςξ ǢǼȄǼ ǗȋǤ reference surface ȮǱȅǼ ǢǼȋǱ Ǟʨ 

ǢǼȄ ȁȓǑ 

 

ț. Threading -ǞǼ ȀǺȓ ǢȆ ȅǸǿȓʨ ͼξΖԛǰɝ?   

ǚ˭ǼǕ  

Thread pitch, depth ǞǸǔ start position ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȄǑ ȅ̃͟ǽ ȅ͟Ǯ ǞǸǔ feed rate ʪǢ ǵȄ 

ǲȄǢȋǽ ȭʕǮ ȀʪǢ ȁȓ ǵȄǑ 

 

Ȝ. Boring operation ȭǢǵ ǢǼȄ ȁȓ? 

ǚ˭ǼǕ  

ȅǸϠǺȄǵ ȭȁȄǽ ǸȄ ǤǱɝȋǢ Ǹȑ ǸȄ ȅǷȅǵǾ ǢǼȄǼ ǩϢǑ Ǟʨ ȅʑȅǽǔȋȓǼ ǶǼ ȀʪǢ ϤȄȀ Ǡ smooth surface ȅǵȅ́Ǳ 

ǢǼȋǱ ǢǼȄ ȁȓǑ 

 

ȝ. Parting -off -ǞǼ ȀǺȓ ǢȆ ȀǱǢɝǱȄ ȭǵǠȓȄ ǚȅǧǱ? 

 

ǚ˭ǼǕ  

ӶȋǽǼ alignment ʪǢ ǼȄǣȄ, ǴȆȋǼ ǢȄǩ ǢǼȄ ǞǸǔ ǶǻɝȄ̔ coolant  ϤǸȁȄǼ ǢǼȄǑ ֖ǽ ǢǼȋǽ Ӷǽ ȭǹȋǦ ȭǻȋǱ ǶȄȋǼ ǸȄ 

ǠȓȄǢɝȅǶȀ ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ 
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ǩǸ ȅǾǬ (Job Sheet ) ƙ Ț.ț.ș 

 

ǩȋǸǼ ǵȄǺ: ȅȀǞǵȅȀ ȭǽǳ ǻȋ̆Ǽ ǻȄȅ̆Ǣ ǢȄǻɝȄʙǰȄǽȆǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁ: 

ș. ȭʙȄʈȄǺ ȭǽȄǮ Ǣξǵ Ǡ Work Offset ȭȀǬ ǢξǵǑ 

Ț. Facing  ǖǶȄȋǼǾǵ Ȁ̩Ȅǳǵ ǢξǵǑ 

ț. Turning, taper turning, threading Ȁ̩ ̏ǢξǵǑ 

Ȝ. ȅǷǮ Ǡ ȅ͟Ǯ ʪǢ ǢξǵǑ 

ȝ. ȭǾȋǿǼ ǶǼ ȭǺȅǾǵ ǲȄȅǺȋȓ ǢȄǩ ǻȄǧȄǘ ǢξǵǑ 

 

ȀǱǢɝǱȄ: 

¶ Tool blunt ȁȋǽ ǶȅǼǸǱɝǵ ǢξǵǑ 

¶ ȅǧǶ ǤǼǺ ǖǸ͛Ȅȓ ͟Ǿɝ ǢǼȋǸǵ ǵȄǑ 

¶ ǧǽǺȄǵ ȭǺȅǾȋǵ ȭǢȄȋǵȄ ȅǢӫ ǴǼȋǸǵ ǵȄǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) ƙ Ț.ț.ș 

 

ǩȋǸǼ ǵȄǺ: ȅȀǞǵȅȀ ȭǽǳ ǻȋ̆Ǽ ǻȄȅ̆Ǣ ǢȄǻɝȄʙǰȄǽȆǑ 

 

ʙȋȓȄǩǵȆȓ PPE:  

Safety glass  

Gloves  

Apron  

 

ӶǽȀ:  

CNC lathe  

Cutting tools  

Coolant  

 

ϥȄȋǬȅǼȓȄǽȀ:  

Mild Steel rod  

 

ʑǘǔ/ȋǽ-ǗǚǬ:  
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ǘǵǷǼȋǺǾǵ ǾȆǬ (Information Sheet ) - Ț.Ȝ 

 

ȅǾǣǵ Ƿǽ-Ȝ: ƚǠȓȄǢɝ ȅǶȀƛ ǶǼȆʹȄ ǢǼȋǱ ǞǸǔ ǶȅǼǺȄǶ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ȅǧȅͥǱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents ): 

1. ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄ 

2. Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ȅǧȅͥǱ Ǡ ȭǼǢǮɝ ǢǼȄ, ǞǸǔ ȅǼȋǶȄǬɝ ǢǼȄ 

 

ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄ 

 

ǚǶ֜ʱ Ƕ˸ȅǱ ǞǸǔ ǶȅǼǺȄǶǢ ȀǼ˙ȄǺ ϤǸȁȄǼ ǢȋǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ ǢǼȄ ǞǸǔ ǶȅǼǺȄǶ 

ǢǼȄǕ 

CNC Lathe  Machine -Ǟ ǢȄǩ Ȁ̩̏ ȁǠȓȄǼ ǶǼ, ȮǱȅǼ ȁǠȓȄ ǠȓȄǢɝȅǶȀ ǸȄ Ǣȋ̩Ȅȋǵ̀ʨ (ǻȄ ȭǺȅǾǵ ΜȄǼȄ ǢȄǬȄ, 

ȅǨʖ ǢǼȄ ǸȄ ȭǾǶ ȭǳǠȓȄ ȁȋȓȋǨ), ȅǵȅǳɝ͊ ȭ͟ȅȀȅǷȋǢǾǵ (Specifications ) ǖԑǻȄȓȆ ȮǱȅǼ ȁȋȓȋǨ ȅǢǵȄ, ǱȄ ȅǵȅ́Ǳ 

ǢǼȋǱ ȁȓǑ Ǟǘ ǻȄǧȄǘ Ǡ ǶȅǼǺȄǶ ʙȅʆȓȄǘ ȁȋǽȄ ƝǠȓȄǢɝȅǶȀ ǶǼȆ́Ȅ Ǡ ǶȅǼǺȄǶƞ Ǒ 

 

ǴȄǶ-ȅǹȅ˭Ǣ ϤȄϚȄ: 

1. ȭ͟ȅȀȅǷȋǢǾǵ ȭǸȄǪȄ: 

ʙǲȋǺ ʑȅȓǔ ǸȄ ȅǮǩȄǘǵ ǷȄǘǽ (CAD Drawing ) ǖԑǻȄȓȆ ǠȓȄǢɝȅǶȋȀǼ ǺȄǶ, ȭǢȄǰ, ǤϙǼ, ǤǹȆǼǱȄ, Ԝȋ͌Ǽ 

ͼǰǺȄǵ ǘǱʅȄȅǳ ȅǵǴɝȄȅǼǱ ǲȄȋǢǑ ǖǶȄȋǼǬǼȋǢ ǞͼȋǽȄ ǹȄȋǽȄǹȄȋǸ ֓ȋǪ ȅǵȋǱ ȁȓǑ 

2. ǚǶ֜  ɦǶȅǼǺȄǶǢ ǻ̆ ȅǵǸɝȄǧǵ: 

ǶȅǼǺȄȋǶǼ ǴǼǵ ǖԑǻȄȓȆ ǚǶ֜ʱ Measuring Instruments  ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ, ȭǻǺǵð 

o Vernier Caliper  ƙ Ȯǳǥɝʅ, ϤȄȀ, ǤǹȆǼǱȄ ǶȅǼǺȄȋǶ 

o Micrometer  ƙ ̫֨  ǸȄ ǚ̩ ȅǵ֖ɝǽ ǺȄǶ ȭǵǠȓȄǼ ǩϢ 

o Dial Indicator  ƙ ȭȀȄǩȄ֧ȅǩ ǸȄ ȀǺȄ̇ǼȄǽǱȄ ǻȄǧȄǘȋȓǼ ǩϢ 

o Height Gauge  ƙ ǚˌǱȄ ǶȅǼǺȄȋǶǼ ǩϢ 

o Coordinate Measuring Machine (CMM)  ƙ ǩʨǽ 3D ǖǔȋǾǼ ȅǵ֖ɝǽ ǺȄǶ ǻȄǧȄǘȋȓǼ 

ǩϢ 

3. ǶȅǼǺȄȋǶǼ Ƕ˸ȅǱ ǖԑȀǼǰ: 

ȅǵǴɝȄȅǼǱ ǶȅǼǺȄǶǢ ǻ̆ ϤǸȁȄȋǼǼ ȀǺȓ ȀʪǢ Ƕ˸ȅǱ ȭǺȋǵ ǢȄǩ ǢǼȋǱ ȁȓ, ȭǻǺǵ: 

o ǻȋ̆Ǽ Zero Setting  ʪǢǹȄȋǸ ǢǼȄ 

o ǶȅǼǺȄǶǢ ǻ̆ʨ ǶȅǼ͈ȄǼ Ǡ ǢʅȄȅǽȋʛȋǬǮ ǖǸ͛Ȅȓ ϤǸȁȄǼ ǢǼȄ 

o ǞǢǘ ǱȄǶǺȄʔȄ Ǡ ǾȋǱɝ ǶȅǼǺȄǶ ȭǵǠȓȄ (Temperature variation ǺȄȋǶǼ ȅǵ֖ɝǽǱȄȓ ʙǹȄǸ 

ȭǷȋǽ) 

4. ǠȓȄǢɝȅǶȀ ǶǼȆ́Ȅ: 

ȭǺȅǾȋǵ ȮǱȅǼ ǠȓȄǢɝȅǶȋȀǼ ȅǸȅǹ̏ ǖǔȋǾ ǶȅǼǺȄǶ ȭǵǠȓȄ ȁȓ ǞǸǔ ǱȄ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ȭǺȋǽ ȅǢǵȄ 
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ȭǳǣȄ ȁȓǑ 

 

ǚǳȄȁǼǰϖοǶ: 

o ǻȅǳ ʑȅȓǔȋȓ ǚȋ̀ǣ ǲȄȋǢ ƝHole diameter = 10.00 ± 0.02 mmƞ, ǱȋǸ ǺȄǶ ȭǵǠȓȄǼ ǶǼ 

ȭǳǣȄ ȁȋǸ ǱȄ Ǟǘ ȀȆǺȄǼ Ǻȋϡ ǗȋǨ ȅǢǵȄǑ 

5. ǷǽȄǷǽ ǵȅǲ֖ʱ ǢǼȄ: 

ȀǺ͚ ǺȄǶ Ǡ ǶǼȆʹȄǼ ǷǽȄǷǽ Inspectio n Sheet ǸȄ Quality Control Report -Ǟ ǵȅǲ֖ʱ ǢǼȄ ȁȓ, 

ǻȄȋǱ ʙȋȓȄǩǵ ȁȋǽ ǱȄ ǻȄǧȄǘ ǢǼȄ ǻȄȓǑ 

6. Δʨ ǲȄǢȋǽ ǢǼǰȆȓ: 

ǻȅǳ ȭǢȄȋǵȄ ǖǔǾ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǵȄ ȁȓ, ǱȄȁȋǽ ȭȀʨ rework, adjustment ǸȄ rejection -ǞǼ 

ǩϢ ȅǼȋǶȄǬɝ ǢǼȄ ȁȓǑ 

 

֚ǽ ǚȋ˶ϩ: 

Ǟǘ ʙȅʆȓȄǼ ֚ǽ ǽʹʅ ȁȋǽȄð 

¶ ǚִǶȄȅǳǱ ǠȓȄǢɝȅǶȋȀǼ ǺȄǵ Ǡ ȅǵ֖ɝǽǱȄ ȅǵȅ́Ǳ ǢǼȄ, 

¶ ʈȄȁǢ ǸȄ ȅǮǩȄǘǵ ȭ͟ȅȀȅǷȋǢǾǵ ȭǺȋǵ ǧǽȄ, ǞǸǔ 

¶ CNC ȭǺȅǾǵ ǖǶȄȋǼǾȋǵǼ ͼǰǤǱ ǺȄǵ ǸǩȄȓ ǼȄǣȄǑ 

 

ǶȅǼȋǾȋǿ, ǚǶ֜ʱ ǶȅǼǺȄǶǢ ǻ ̆Ǡ ȀʪǢ Ƕ˸ȅǱ ϤǸȁȄǼ ǢȋǼ ǠȓȄǢɝȅǶȋȀǼ ʙȅǱʨ ǖǔȋǾǼ ǺȄǶ, ǗǢȄǼ, ȭǢȄǰ, Ǡ 

ȀǺȄ̇ǼȄǽǱȄ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǗȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢǼȄǘ Ǟǘ ǴȄȋǶǼ ֚ ǽ ǢȄǩǑ Ǟʨ CNC ȭǺȅǾȅǵǔ-ǞǼ ͼǰǺȄǵ 

ȅǵȓ̆ȋǰǼ ǞǢʨ ǖǶȅǼȁȄǻɝ ǖǔǾǑ 

 

Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ȅǧȅͥǱ Ǡ ȭǼǢǮɝ ǢǼȄ ǞǸǔ ȅǼȋǶȄǬɝ ǢǼȄ 

 

Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ȅǧȅͥǱ ǢǼȄ, ȭǼǢǮɝ ǢǼȄ ǞǸǔ ǻǲȄǻǲ ϤǸ͛Ȅ ȭǵǠȓȄǼ ǩϢ ȅǼȋǶȄǬɝ ǢǼȄǕ 

CNC Lathe  Machine -Ǟ ȭǢȄȋǵȄ ǠȓȄǢɝȅǶȀ (Workpiece ) ȭǺȅǾȅǵǔ ǢǼȄǼ ȀǺȓ ǸȄ ǶȋǼ ȭ͟ȅȀȅǷȋǢǾǵ ǸȄ 

ǺȄǵǳ˦ (Specification or Tolerance ) ǖԑǻȄȓȆ ȮǱȅǼ ǵȄ ȁȋǽ, ȭȀǘ ǠȓȄǢɝȅǶȀȋǢ ƝΔʨԛǰɝ (Defective 

Workpiece )ƞ ǸǽȄ ȁȓǑ 

 

Ǟǘ ǴȄȋǶ ǖǶȄȋǼǬȋǼǼ ǢȄǩ ȁȋǽȄ τ Δʨ ȀǵȄʱ ǢǼȄ, ǱȄ ǵȅǲ֖ʱ ǢǼȄ ǞǸǔ ʙȋȓȄǩǵȆȓ ǢԇɝǶ́ȋǢ ȅǼȋǶȄǬɝ ǢǼȄ, ȭǻǵ 

ȀʪǢ ϤǸ͛Ȅ ȭǵǠȓȄ ǻȄȓ (ȭǻǺǵ: ԚǵǼȄȓ ǢȄǩ ǢǼȄ, ȭǺǼȄǺǱ ǢǼȄ, ǸȄ ǸȄȅǱǽ ǢǼȄ) Ǒ 

 

ǴȄǶ-ȅǹȅ˭Ǣ ϤȄϚȄ: 

ș. Δʨ ȀǵȄʱǢǼǰ (Identification of Defects):  

CNC  ȭǺȅǾȅǵǔ ȭǾȋǿ ǠȓȄǢɝȅǶȀȋǢ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǶǼȆʹȄ ǢǼȄ ȁȓǑ Ǟ ȀǺȓ ȅǵȋǧǼ ǺȋǱȄ Δʨ ǶȄǠȓȄ ȭǻȋǱ 

ǶȄȋǼ τ 

¶ ǺȄʔȄǤǱ Δʨ (Dimensional Error ): ȅǵǴɝȄȅǼǱ ǺȄȋǶǼ ȭǧȋȓ ȭǸȅǾ ǸȄ ǢǺǑ 

¶ Ԝ ͌Δʨ (Surface Defect ): ǳȄǤ, ͓ ʅȄǧ, ֓ Ǽ (Burrs), ǸȄ ǖȀǺȄǵ ȅǷȅǵǾǑ 

¶ ǖǸ͛Ȅǵ Δʨ (Positional Error ): ȭȁȄǽ ǸȄ ǢȄʨǔ ȀʪǢ ǩȄȓǤȄȓ ȁȓȅǵǑ 
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¶ ǗӜȅǱ Δʨ (Shape Deviation ): ȭǸȅ̃ǔ, ǠǹȄǼǢȄǬ ǸȄ Ǘ̃ȄǼǢȄǬǑ 

¶ ǖʅȄǽȄǘǵȋǺ̀ Δʨ (Alignment Error ): ȅǶȋȀǼ ȭȀȄǩȄ֧ȅǩ ǸȄ ȀǺȄ̇ǼȄǽǱȄ ǵǑ͊ 

 

Δʨ ȭǳǣȄ ȅǳȋǽ ȭȀʨ Ȁȋˈ Ȁȋˈ ȅǧȅͥǱ (Mark/Tag ) ǢǼȋǱ ȁȓ, ǻȄȋǱ Ǟʨ ԚǵǼȄȓ ϤǸȁȄǼ ǵȄ ȁȓǑ 

Ț. ȭǼǢǮɝ ǢǼȄ (Recording of Defects ): 

Δʨԛǰɝ ǠȓȄǢɝȅǶȋȀǼ Ǳϟ Inspection Record Sheet ǸȄ Defect Log Book -Ǟ ȅǽȋǣ ǼȄǣȋǱ ȁȓǑ ǞȋǱ 

ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǱϟͼȋǽȄ ǚȋ̀ǣ ǢǼȄ ȁȓ: 

¶ ǠȓȄǢɝȅǶȋȀǼ ǵȄǺ ǸȄ ȭǢȄǮ ǵνǼ 

¶ ΔʨǼ ǴǼǰ Ǡ ǖǸ͛Ȅǵ 

¶ ǶȅǼǺȄȋǶǼ ǷǽȄǷǽ (ǺȄǶ ǢǱǬȄ ȭ͟ȅȀȅǷȋǢǾǵ ȭǲȋǢ ȅǹ̏) 

¶ ΔʨǼ Ȁ̭ȄϤ ǢȄǼǰ (ȭǻǺǵ ƙ ֖ǽ Ӷǽ ȭȀʨǔ, ȭǺȅǾǵ ǖǷȋȀǬ, Ӷǽ ǠȓʅȄǼ, ȭʙȄʈȄȅǺǔ ǞǼǼ ǘǱʅȄȅǳ) 

¶ Δʨ ȅǧȅͥǱ ǢǼȄǼ ǱȄȅǼǣ Ǡ ǖǶȄȋǼǬȋǼǼ ǵȄǺ 

 

Ǟǘ ȭǼǢǮɝ ͼǰǺȄǵ ȅǵȓ̆ǰ (Quality Control ) ǞǸǔ ǚִǶȄǳǵ ǚ̏ȓȋǵǼ (Proce ss Improvement ) ǩϢ 

ͼξΖԛǰɝǑ 

 

ț. ȭǼǢǮɝ ǢǼȄ (Reporting for Action ): 

Δʨ ȭǼǢǮɝ ǢǼȄǼ ǶǼ, ȅǸǿȓʨ ֧ǶȄǼǹȄǘǩȄǼ ǸȄ ȭǢȄȓȄȅǽʨ ǘǵǧȄǩɝ-ȭǢ ȅǼȋǶȄǬɝ ǢǼȋǱ ȁȓ, ȭǻǵ ȀʪǢ ǶǳȋʹǶ ȭǵǠȓȄ 

ǻȄȓǑ ǶǳȋʹǶͼȋǽȄ ȁȋǱ ǶȄȋǼ: 

¶ Rework : ǠȓȄǢɝȅǶȀʨ ԚǵǼȄȓ ȭǺȅǾȅǵǔ ǢȋǼ ʪǢ ǢǼȄǑ 

¶ Repair : ȭǨȄǬǣȄȋǬȄ ȭǺǼȄǺȋǱǼ ǺȄϡȋǺ ϤǸȁȄǼȋǻȄϛ ǢǼȄǑ 

¶ Reject : ȀҪǰɝ ǸȄȅǱǽ ǢȋǼ ǵԅǵ ǠȓȄǢɝȅǶȀ ȮǱȅǼ ǢǼȄǑ 

¶ Root Cause Analysis : ΔʨǼ ֚ǽ ǢȄǼǰ ȅǵǴɝȄǼǰ ǢȋǼ ǹȅǸϫȋǱ Ǟ ǴǼȋǵǼ ֖ǽ ʙȅǱȋǼȄǴ ǢǼȄǑ 

 

ǽʹʅ ǼȄǣȄǼ ȅǸǿȓ: 

¶ Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ȭǻǵ ǶǼǸǱͫ ǚִǶȄǳǵ ǸȄ ǖʅȄȋȀνȅǽ ǽȄǘȋǵ ǵȄ ǻȄȓǑ 

¶ ȅǼȋǶȄǬɝ ǖǸϩǘ ȀʪǢ, ȀǺȓǺȋǱȄ ǞǸǔ ǶȅǼ͈ȄǼǹȄȋǸ ǢǼȋǱ ȁȋǸǑ 

¶ ȅǼȋǶȄȋǬɝǼ ȅǹȅ˭ȋǱ ȭǺȅǾǵ ȭȀʨǔ, Ӷǽ, ǸȄ ȭʙȄʈȄǺ ȀǔȋǾȄǴǵ ǢǼȄ ȁȋǱ ǶȄȋǼǑ 

 

֚ǽ ǚȋ˶ϩ: 

Ǟǘ ʙȅʆȓȄǼ ǺȄϡȋǺτ 

¶ ǚִǶȄǳȋǵǼ ͼǰǺȄǵ Ǡ ȅǵ֖ɝǽǱȄ ǸǩȄȓ ǼȄǣȄ ǻȄȓ, 

¶ Δʨ ԚǵǼȄ֕ȅ˭ ȭǼȄǴ ǢǼȄ ǻȄȓ, 

¶ ǞǸǔ CNC  ǖǶȄȋǼǾȋǵǼ ǳʹǱȄ Ǡ ȅǵǹɝǼȋǻȄϛǱȄ ֕ȅ˸ ǶȄȓǑ 

 

ȀǔȋʹȋǶ ǸǽȄ ǻȄȓ, ƝΔʨԛǰɝ ǠȓȄǢɝȅǶȀ ȅǧȅͥǱ ǢǼȄ, ȭǼǢǮɝ ǢǼȄ ǞǸǔ ȅǼȋǶȄǬɝ ǢǼȄƞ ȁȋǽȄ CNC ȭǺȅǾȅǵǔ ʙȅʆȓȄǼ ǞǢʨ 

ͼξΖԛǰɝ ͼǰǺȄǵ ȅǵȓ̆ǰ ǴȄǶ, ȭǻǣȄȋǵ ǖǶȄȋǼǬǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ Δʨ ӝǓȋǩ ȭǸǼ ǢȋǼ, ǱȄ ǵȅǲ֖ʱ ǢȋǼ, ǞǸǔ 

Ȁǔȅ͆͊ ǢԇɝǶ́ȋǢ ȅǼȋǶȄǬɝ ǢȋǼ ǻǲȄǻǲ ǶǳȋʹǶ ȅǵȅ́Ǳ ǢȋǼǑ 
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ȭȀǽǷ ȭǧǢ (Self Check ) ƙ ț.Ȝ 

 

1. ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

2. ǠȓȄǢɝȅǶȀ ǶȅǼǺȄȋǶ ϤǸϘǱ ʙǴȄǵ ȀǼ˙ȄǺ ǢȆ ǢȆ? 

3. Vernier Caliper ǞǼ ϤǸȁȄǼ ǢȆ? 

4. Micrometer  ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

5. Dial Indicator ǞǼ ǢȄǩ ǢȆ? 

6. "CMM " ǞǼ ԛǰɝοǶ ǢȆ ǞǸǔ ǞǼ ϤǸȁȄǼ ǢȆ? 

7. Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ǸǽȋǱ ǢȆ ȭǸȄǪȄȓ? 

8. CNC  ȭǺȅǾȅǵǔ-Ǟ ȀȄǴȄǼǰǱ ǢȆ ǴǼȋǵǼ Δʨ ȭǳǣȄ ǻȄȓ? 

9. Δʨ ȀǵȄʱ ǢǼȄǼ ǶǼ ʙǲǺ ǢȄǩ ǢȆ? 

10. Δʨ ȭǢȄǲȄȓ Ǡ ǢȆǹȄȋǸ ȭǼǢǮɝ ǢǼȄ ȁȓ, ǞǸǔ ȅǼȋǶȄǬɝ ǢȄǼ ǢȄȋǨ ǢǼȄ ȁȓ? 
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ǚ˭ǼǶʔ (Answer Key ) ƙ ț.Ȝ 

 

ș. ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭ǼǕ  

ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄȋǶǼ ǚȋ˶ϩ ȁȋǽȄð ǚִǶȄȅǳǱ ǖǔǾʨ ȅǵǴɝȄȅǼǱ ǺȄʔȄ (dimension ), ȀȁǵǾȆǽǱȄ 

(tolerance ) Ǡ ͼǰǺȄǵ (quality ) ǖԑǻȄȓȆ ȮǱȅǼ ȁȋȓȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢǼȄǑ ǞǼ ǺȄϡȋǺ ǢȄȋǩǼ ȅǵ֖ɝǽǱȄ ǸǩȄȓ 

ǼȄǣȄ ǞǸǔ Δʨ ΚǱ ǾǵȄʱ ǢǼȄ ǻȄȓǑ 

 

Ț. ǠȓȄǢɝȅǶȀ ǶȅǼǺȄȋǶ ϤǸϘǱ ʙǴȄǵ ȀǼ˙ȄǺ ǢȆ ǢȆ? 

ǚ˭ǼǕ  

ǠȓȄǢɝȅǶȀ ǶȅǼǺȄȋǶ ϤǸϘǱ ʙǴȄǵ ȀǼ˙ȄǺͼȋǽȄ ȁȋǽȄ ð 

¶ Vernier Caliper  

¶ Micrometer (Outside /Inside ) 

¶ Dial Indicator  

¶ Height Gauge  

¶ Surface Plate  

¶ Coordinate Measuring Machine (CMM ) 

 

ț. Vernier Caliper ǞǼ ϤǸȁȄǼ ǢȆ? 

ǚ˭ǼǕ  

Vernier Caliper ȅǳȋȓ ȭǢȄȋǵȄ Ǹϊ ǸȄ ǠȓȄǢɝȅǶȋȀǼ ǸȄǘȋǼǼ, ȅǹǱȋǼǼ ǞǸǔ ǤǹȆǼǱȄǼ ǺȄǶ ȭǵǠȓȄ ȁȓǑ Ǟʨ 

ȀȄǴȄǼǰǱ 0.02 ȅǺȅǺ ǸȄ 0.001 ǘȅ˗ Ƕǻɝ̇ ȅǵ֖ɝǽ ǶȅǼǺȄǶ ȅǳȋǱ ǶȄȋǼǑ 

 

Ȝ. Micrometer ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ǚ˭ǼǕ  

Micrometer ӝǸ ֨  ̫ǶȅǼǺȄȋǶǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ȅǳȋȓ ȭǢȄȋǵȄ ǠȓȄǢɝȅǶȋȀǼ ϤȄȀ, ԚξΖ, Ȯǳǥɝʅ ǘǱʅȄȅǳ 

ǖǱʅ̇ ȅǵ֖ɝǽǹȄȋǸ (Ș.Șș ȅǺȅǺ Ƕǻɝ̇) ǺȄǶȄ ǻȄȓǑ 

 

ȝ. Dial Indicator ǞǼ ǢȄǩ ǢȆ? 

ǚ˭ǼǕ  

Dial Indicator ǞǼ ǢȄǩ ȁȋǽȄ ð ȀǺǱǽǱȄ, ֕ ˭ȄǢȄǼǱȄ, ǸȄ ͛ȄǵӨʅȅǱ (displacement ) ӝǸ ֨ʷǹȄȋǸ ȅǵǰɝȓ 

ǢǼȄǑ Ǟʨ ȭǺȅǾǵ ȭȀǬǗǶ, ǖʅȄǽȄǘǵȋǺ̀ Ǡ ǼȄǚ̃ȋǵȀ ȭǧǢ ǢǼȄǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

Ȟ. "CMM " ǞǼ ԛǰɝοǶ ǢȆ ǞǸǔ ǞǼ ϤǸȁȄǼ ǢȆ? 

ǚ˭ǼǕ  

CMM ǞǼ ԛǰɝοǶ ȁȋǽȄ Coordinate  Measuring  Machine Ǒ 

ǞǼ ϤǸȁȄǼ ð Ǟʨ ǞǢʨ ϖȓǔȅʆȓ ȭǺȅǾǵ ǻȄ 3D ȭǢȄǖȅǮɝȋǵȋǬ (X, Y, Z) ǠȓȄǢɝȅǶȋȀǼ ȀʪǢ ǺȄʔȄ ǶȅǼǺȄǶ ǢȋǼǑ 

Ǟʨ ǩʨǽ Ǡ ֨  ̫ǖǔȋǾǼ ȅǵ֖ɝǽǱȄ ǻȄǧȄǘ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 
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ȟ. Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ǸǽȋǱ ǢȆ ȭǸȄǪȄȓ? 

ǚ˭ǼǕ  

ȭǻ ǠȓȄǢɝȅǶȀ ȅǵǴɝȄȅǼǱ ǺȄʔȄ, ȀȁǵǾȆǽǱȄ ǸȄ Ԝȋ͌Ǽ ǺȄǵ ǸǩȄȓ ǼȄǣȋǱ Ϥǲɝ ȁȓ, ǱȄȋǢ Δʨԛǰɝ (Defective ) ǠȓȄǢɝȅǶȀ 

ǸȋǽǑ 

 

Ƞ. CNC  ȭǺȅǾȅǵǔ-Ǟ ȀȄǴȄǼǰǱ ǢȆ ǴǼȋǵǼ Δʨ ȭǳǣȄ ǻȄȓ? 

ǚ˭ǼǕ  

CNC  ȭǺȅǾȅǵǔ-Ǟ ȀȄǴȄǼǰǱ ȭǳǣȄ ǻȄȓ ð 

¶ ǺȄʔȄǤǱ Δʨ (Dimensional error ) 

¶ Ӷǽ ȅǮȋ̛ǢǾǵ ǸȄ ǶȅǼǴȄǵǩȅǵǱ Δʨ 

¶ ȭʙȄʈȄȅǺǔ Δʨ (G-code ֖ǽ) 

¶ ʴʅȄȅ̩ǔ ǸȄ ȭȀǬǗǶ Δʨ 

¶ ȀȄǼȋǷȀ ȅǷȅǵȋǾ Δʨ 

 

ȡ. Δʨ ȀǵȄʱ ǢǼȄǼ ǶǼ ʙǲǺ ǢȄǩ ǢȆ? 

ǚ˭ǼǕ  

Δʨ ȀǵȄʱ ǢǼȄǼ ǶǼ ʙǲǺ ǢȄǩ ȁȋǽȄ ȭǺȅǾǵ Ǹ ̎ǢǼȄ ǞǸǔ ΔʨǼ ǢȄǼǰ ȅǵǰɝȓ ǢǼȄǑ ǞǼǶǼ ȭȀǘ Δʨ ȅǼȋǶȄǬɝ ǢǼȄ Ǡ 

ʙȋȓȄǩǵȆȓ ȀǺεȓ ǸȄ ȀǔȋǾȄǴǵ ǢǼȄ ȁȓǑ 

 

șȘ. Δʨ ȭǢȄǲȄȓ Ǡ ǢȆǹȄȋǸ ȭǼǢǮɝ ǢǼȄ ȁȓ, ǞǸǔ ȅǼȋǶȄǬɝ ǢȄǼ ǢȄȋǨ ǢǼȄ ȁȓ? 

ǚ˭ǼǕ  

Δʨ Inspection Report ǸȄ Quality Control Logbook -Ǟ ȭǼǢǮɝ ǢǼȄ ȁȓǑ 

ȅǼȋǶȄǬɝ ȀȄǴȄǼǰǱ Supervisors,  Production Engineer ǸȄ Quality Control Department -ǞǼ ǢȄȋǨ 

ǩǺȄ ȭǳǠȓȄ ȁȓǑ 
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ǩǸ ȅǾǬ (Job Sheet) ƙ ț.Ȝ.ș 

 

ǩȋǸǼ ǵȄǺǕ ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁǕ 

1. ȭǺȅǾǵ Ǹ ̎ǢȋǼ ǠȓȄǢɝȅǶȀ ӝȋǽ ȭǵǠȓȄǑ 

2. Vernier Ǡ Micrometer ǢʅȄȅǽȋʛǬ ǢǼȄǑ 

3. Vernier Ǡ Micrometer  ȅǳȋȓ ǮȄǘȋǺǵǾǵ (ǺȄǶ) ȭǵǠȓȄ Ǡ ȭǼǢǮɝ ǢǼȄǑ 

4. ȀȄǼȋǷȀ ȅǷȅǵǾ ǶǼȆʹȄ ǢǼȄǑ 

5. ȅǼȋǶȄǬɝ ʙϊǱ ǢǼȄǑ 

 

ȀǱǢɝǱȄǕ 

1. ǺȄǶ ȭǵǠȓȄǼ ǗȋǤ ǻ ̆ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

2. ǤǼǺ ǠȓȄǢɝȅǶȋȀ ǺȄǶ ȭǵǠȓȄ ǻȄȋǸ ǵȄǑ 

3. ǻȋ̆ ǗǥȄǱ ǽȄǤȄȋǵȄ ǻȄȋǸ ǵȄǑ 

4. Zero error ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) ƙ ț.Ȝ.ș 

 

ǩȋǸǼ ǵȄǺǕ ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ PPE Ȁ֚ȁǕ 

1. Hand gloves  

2. Safety glasses  

3. Apron  

 

 

ʙȋȓȄǩǵȆȓ ӶǽȀ Ǡ ǘʹǘǶȋǺ̀Ǖ 

1. Vernier Caliper  

2. Micrometer  

3. Surface Tester  
 

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀǕ 

¶ MS  ǢȄʨǔȀ̩ ̏ǠȓȄǢɝȅǶȀ 
 

 

ʑǘǔ/ǮȄȓȄʈȄǺ/ȭǽ-ǗǚǬǕ 
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ǺȅǮǚǽ-ț 

 

 

 

 

 

 

 

 

 

ǺȅǮǚǽǕ ȅȀǞǵȅȀ ȅǺȅǽǔ ȭǺȅǾȋǵǼ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȄ 

SICIP -LE -CAD -03-O 

 

 

 

 

 

 

 

ȅ͔ǽЋ ǷǼ ǘ̃Ȅȅ͖ Ǣȅ̩ʨʨǹȋǵȀ Ǟ  ̃ǘȋǵȄȋǹǾǵ ȭʙȄʈȄǺ 

ǖǲɝ ȅǸǹȄǤ, ǖǲɝ Ǻ̆ǰȄǽȓ 
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ǺȅǮǚǽ-ț 

 

ǺȅǮǚǽ ȅǾȋǼȄǵȄǺǕ ȅȀǞǵȅȀ ȅǺȅǽǔ ȭǺȅǾȋǵǼ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȄǑ 

 

ǘǚȅǵǬ ȭǢȄǮǕ SICIP -LE -CAD -03-O                      ȭǵȄȅǺǵȄǽ ǗǠȓȄǼǕ țȘ ǥ̀ȄǑ 

 

ǺȅǮǚȋǽǼ ȅǸǸǼǰǕ  

Ǟǘ ǺȅǮǚȋǽ ȅȀǞǵȅȀ ȅǺȅǽǔ ȭǺȅǾǵ ǶȅǼǧȄǽǵȄǼ ǩϢ ʙȋȓȄǩǵȆȓ ǳʹǱȄ, ̞ Ȅǵ ǞǸǔ ǺȋǵȄǹȄǸȋǢ ǖ̇ ɝɦ֖ ǢǼȄ ȁȋȓȋǨǑ 

ǞǼ Ǻȋϡ ȅǸȋǾǿǹȄȋǸ ȅȀǞǵȅȀ ȅǺȅǽǔ ȭǺȅǾǵ ǢȄȋǩǼ ǩϢ ʙϊǱ ǢǼȄ, ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǞǸǔ ͛ȄǵȄ̇Ǽ ǢǼȄ, ȅȀǞǵȅȀ 

ȅǺȅǽǔ ȭǺȅǾǵ ǶȅǼǧȄǽǵȄ ǢǼȄ ǞǸǔ ƚǠȓȄǢɝ ȅǶȀƛ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄ ǖ̇ ɝɦ֖ ǼȋȓȋǨǑ 

 

ȅǾǣǵ ǷǽǕ Ǟǘ ǺȅǮǚǽʨ Ȁ̩ ̏ǢǼȄǼ ǶǼ ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ǢȄǩͼȋǽȄ Ȁ̩ ̏ǢǼȋǱ ǶȄǼȋǸ: 

1. ȅȀǞǵȅȀ ȅǺȅǽǔ ȭǺȅǾǵ ǢȄȋǩǼ ǩϢ ʙϊǱ ǢǼȋǱ ǶȄǼȋǸǑ 

2. ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǞǸǔ ͛ȄǵȄ̇Ǽ ǢǼȋǱ ǶȄǼȋǸǑ  

3. ȅȀǞǵȅȀ ȅǺȅǽǔ ȭǺȅǾȋǵǼ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ  

4. ƚǠȓȄǢɝ ȅǶȀƛ ǶǼȆʹȄ ǢǼȋǱ ǞǸǔ ǶȅǼǺȄǶ ǢǼȋǱ ǶȄǼȋǸǑ 

 

 

 

 

 

 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄǕ 

1. ֟ȅʛȋǢ̀, ǸȄֱ Ǡ ǩǽǸȄȁȆ ǧȄǶ, ǞǸǔ ʹϨȄ̀ ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ǻȄǧȄǘ ǢǼȄǑ 

2. ǢȄʨǔ Ӷǽͼȅǽ ʙȋǻȂȄǩǵȆȓ ʆǺȄԑȀȄȋǼ ǢȄǩ ǢǼȄǼ ǩϢ ȭȀǬ ǢǼȄǑ 

3. ʴʅȄȅ̩ǔ ȅǮǹȄǘȀͼȅǽ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ȭȀǬ ǢǼȄ ǞǸǔ Ǿ  ɦǢȋǼ ǸсǴȄǑ 

4. Ӷǽ ȭȀʨǔ Ƕ˸ȅǱ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ʙȋȓȄǤ ǢǼȄǑ 

5. ǠȓȄǢɝȅǶȀʨ ǢǺɝȋ́ȋʔǼ Ƕ˸ȅǱ ǖԑȀȄȋǼ ʙȋȓȄǩǵȆȓ ȅǵ֖ɝǽǱȄǼ ͚ȋǼ ʴʅȄȅ̩ǔ ȅǮǹȄǘȋȀǼ ǚǶǼ ǺȄǚ̀ Ǡ ȭȀ̀ȄǼ 

ǢǼȄǑ 

6. ʙǴȄǵ ֧ǘǧ ǞǸǔ ǩξȅǼ ֧ǘǧ ǧȄ֟ ǢǼȄ ǞǸǔ ȭǹȄȋ̵ǩ ȭ͗ȅǸǽȄǘǩȄǼ ǶǼȆʹȄ ǢǼȄǑ 

7. ȭǺȅǾȋǵǼ ֢Ϣ ȅǸҍ ǶǼȆʹȄ ǢǼȄǑ 

8. ȭʙȄʈȄǺʨ ǮȄǚǵȋǽȄǮ ǢǼȄ ǞǸǔ ǚǶ֜ʱ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢȋǼ ȭǺȅǾȋǵ ȭʙȄʈȄǺʨ ͛ȄǵȄ̇Ǽ ǢǼȄǑ 

9. Ӷǽ ǶȄǲ ǞǸǔ ǖϢȄϢ ǢȄȋǩǼ ǶǼȄȅǺȅǱͼȅǽǼ ȀʪǢǱȄ ȅǵǴɝȄǼȋǰǼ ǩϢ ȭʙȄʈȄǺʨ ȅȀ֙ȋǽȋǬǮ ǢǼȄǑ 

10. ǠȓȄǢɝȅǶȀʨ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ǺȄǚ̀ ǢǼȄǑ 

11. ȭʙȄʈȄǺ ǖԑȀȄȋǼ ǚǶȄǳȄǵ (component ) ȮǱȅǼ ǢǼȄǼ ǩϢ ȅȀǞǵȅȀ ȅǺȅǽǔ ǖǶȄȋǼǾǵ ǢǼȄǑ 

12. ʙȋȓȄǩȋǵ ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ ȭǵǠȓȄǑ 

13. ǚǶ֜ʱ Ƕ˸ȅǱ ǞǸǔ ǶȅǼǺȄǶǢ ȀǼ˙ȄǺ ϤǸȁȄǼ ǢȋǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ ǢǼȄ ǞǸǔ 

ǶȅǼǺȄǶ ǢǼȄǑ 

14. Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ȅǧȅͥǱ ǢǼȄ, ȭǼǢǮɝ ǢǼȄ ǞǸǔ ǻǲȄǻǲ ϤǸ͛Ȅ ȭǵǠǻȂȄǼ ǩϢ ȅǼȋǶȄǬɝ ǢǼȄǑ  
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ǘǵǷǼȋǺǾǵ ǾȆǬ (Information Sheet ) - ț.ș 

 

ȅǾǣǵ Ƿǽ-ș: ȅȀǞǵȅȀ ȅǺȅǽǔ ȭǺȅǾǵ ǢȄȋǩǼ ǩϢ ʙϊǱ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ǾǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents ): 

1. ֟ȅʛȋǢ̀, ǸȄֱ Ǡ ǩǽǸȄȁȆ ǧȄǶ, ǞǸǔ ʹϨȄ̀ ǻȄǧȄǘ ǢǼǰ 

2. ǢȄʨǔ Ӷǽͼȅǽ ʙȋȓȄǩǵȆȓ ʆǺȄԑȀȄȋǼ ǢȄǩ ǢǼȄǼ ǩϢ ȭȀǬ ǢǼȄ 

3. ʴʅȄȅ̩ǔ ȅǮǹȄǘȀͼȅǽ ȭȀǬ ǢǼȄ ǞǸǔ Ǿ  ɦǢȋǼ ǸсǴȄ 

4. Ӷǽ ȭȀʨǔ Ƕ˸ȅǱ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ʙȋȓȄǤ ǢǼȄ 

5. ǠȓȄǢɝȅǶȀ ʴʅȄȅ̩ǔ ȅǮǹȄǘȋȀǼ ǚǶǼ ǺȄǚ̀ ǢǼȄ ǞǸǔ ȭȀ̀ȄǼ ǢǼȄ  

6. ʙǴȄǵ ֧ǘǧ Ǡ ǩξȅǼ ֧ǘǧ ǧȄ֟ ǢǼȄ ǞǸǔ ȭǹȄȋ̵ǩ ȭ͗ȅǸǽȄǘǩȄǼ ǶǼȆʹȄ ǢǼȄ  

7. ȭǺȅǾȋǵǼ ֢Ϣ ȅǸҍ ǶǼȆʹȄ ǢǼȄ 

 

֟ȅʛȋǢ̀, ǸȄֱ Ǡ ǩǽǸȄȁȆ ǧȄǶ, ǞǸǔ ʹϨȄ̀ ǻȄǧȄǘ ǢǼǰ 

 

֟ȅʛȋǢ̀, ǸȄֱ Ǡ ǩǽǸȄȁȆ ǧȄǶ, ǞǸǔ ʹϨȄ̀ ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ǻȄǧȄǘ ǢǼȄǕ 

CNC  ȭǺȅǾǵ Ǡ ǖϢȄϢ ϖȓǔȅʆȓ ȅǾ̼ ǻȋ̆ ȀʪǢ ֟ȅʛȋǢ̀, ǸȄֱǧȄǶ, ǩǽǸȄȁȆ ǧȄǶ ǞǸǔ ʹϨȄ̀ ϤǸȁȄȋǼǼ ǺȄϡȋǺ 

ȭǺȅǾȋǵǼ ǢǺɝ́ǺǱȄ Ǡ ͛ȄȅȓΖ ǸǩȄȓ ǼȄǣȄ ȁȓǑ ʙϊǱǢȄǼǢ ʙȅǱ͌ȄǵͼȋǽȄ ǱȄȋǳǼ ȭǺȅǾȋǵǼ ǩϢ ȅǵȅǳɝ͊ ȭ͟ȅȀȅǷȋǢǾǵ 

ʙǳȄǵ ǢȋǼ, ǻȄ ȀʪǢǹȄȋǸ ǖԑȀǼǰ ǢǼȄ ǩξȅǼǑ 

 

֟ȅʛȋǢ̀ (Lubricant)  

֟ȅʛȋǢ̀ ȁȋǽȄ ǞǺǵ ǞǢǴǼȋǵǼ ȭǱǽ ǸȄ ǱǼǽ ǶǳȄǲɝ ǻȄ ԋʨ ǧǽ̇ ǴȄǱǸ ǖǔȋǾǼ Ǻȋϡ ʙȋȓȄǤ ǢȋǼ ǥǿɝǰ ǢǺȄȋǵȄ, 

ǱȄǶǺȄʔȄ ʣȄȀ ǢǼȄ ǞǸǔ ǻ̆ȄǔȋǾǼ ʹȓ ȭǼȄǴ ǢǼȄ ȁȓǑ Ǟʨ ǻȋ̆Ǽ ǧǽ̇ ǖǔǾͼȅǽȋǢ Ǻ֩ǰǹȄȋǸ ǧǽȋǱ ȀȄȁȄϦ ǢȋǼ ǞǸǔ 

ǳȆǥɝ͛ȄȓȆ ǢȋǼ ȭǱȄȋǽǑ 

ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ: 

ȭǺȅǾȋǵ ȀȄǴȄǼǰǱ Slideway Oil, Spindle Oil, Hydraulic Oil ǞǸǔ Grease  ϤǸϘǱ ȁȓǑ ǞǼ Viscosity 

Grade ȀȄǴȄǼǰǱ ISO VG 32, 46 ǸȄ 68  ȁȓ, ǻȄ ȭǺȅǾȋǵǼ ǴǼǵ ǖԑǻȄȓȆ ȅǵǴɝȄȅǼǱ ȁȓǑ ǩǵȅʙȓ ͮȄ̃ͼȋǽȄǼ Ǻȋϡ 

Shell Tellus, Mobil Vactra, Castrol Hyspin ǞǸǔ Total Azolla ǖϢǱǺǑ ֟ȅʛȋǢ̀ ȀȄǴȄǼǰǱ -10° C 

ȭǲȋǢ +80 ° C ǱȄǶǺȄʔȄǼ Ǻȋϡ ǢȄǻɝǢǼ ǲȄȋǢǑ Ǟʨ Guideway, Ball Screw, Spindle Bearing ǞǸǔ 

Gearbox -Ǟ ϤǸϘǱ ȁȓǑ ʙȅǱ Ǩȓ ǺȄȀ ǶǼ ǸȄ ʙȄȓ 1000  ǥˢȄ ϤǸȁȄȋǼǼ ǶǼ ȭǱǽ ǶȅǼǸǱɝǵ ǢǼȄ ǚȅǧǱǑ 

ǸǽȄ ǸȄϗϨ, ȀʪǢ ǺȄȋǵǼ ֟ȅʛȋǢ̀ ϤǸȁȄǼ ǢǼȋǽ ȭǺȅǾȋǵǼ ǤȅǱǾȆǽ ǖǔǾͼȅǽǼ Ǘ  ֱ֕ȅ˸ ǶȄȓ ǞǸǔ ǥǿɝǰǩȅǵǱ ʹȅǱ 

ǖȋǵǢȄǔȋǾ ǢȋǺ ǻȄȓǑ 

ǸȄֱǧȄǶ (Air Pressure)  

ǸȄֱǧȄǶ ȁȋǽȄ ȀǔʹȅǧǱ ǸȄǱȄȋȀǼ Ǿȅʱ ǻȄ Pneumatic  ȅȀȋ͗ȋǺǼ ǺȄϡȋǺ ȭǺȅǾȋǵǼ ȅǸȅǹ̏ ǖǔǾ ȭǻǺǵ Ӷǽ ʴʅȄȅ̩ǔ, 

ǳǼǩȄ ȭǣȄǽȄ-Ǹ,̎ ǞǸǔ ǞȓȄǼ ̡Ȅȋ͗ ϤǸϘǱ ȁȓǑ Ǟʨ ȭǺȅǾȋǵǼ ȅǸȅǹ̏ ϖȓǔȅʆȓ ǢȄǻɝʆǺ ȅǵȓ̆ȋǰ ͼξΖԛǰɝ ֗ȅǺǢȄ ǶȄǽǵ 

ǢȋǼǑ 
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ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ: 

CNC  ȭǺȅǾȋǵ ǸȄֱǧȄǶ ȀȄǴȄǼǰǱ 0.5 ȭǲȋǢ 0.8 ȭǺǤȄǶȄ͔Ȅǽ (MPa ) ǸȄ 5 ȭǲȋǢ 8 ǸȄǼ Ƕǻɝ̇ ǲȄȋǢǑ ǸȄֱʨ ǖǸϩǘ 

ς ,͈ ǶȅǼ͈ȄǼ ǞǸǔ ȭǱǽ֙ʱ ȁȋǱ ȁȋǸǑ ǞǩϢ 5 ǺȄǘʆǵ ǶȄʨɝǢǽ ȅǷ̵ȄǼ Ǡ Ǻȋȓ́ȄǼ ȭȀǶȄȋǼǬǼ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ǸȄֱ 

ȀǼǸǼȄȋȁǼ ǩϢ ȀȄǴȄǼǰǱ 2 ȭǲȋǢ 5 ȁȀɝ ǶȄǠȓȄȋǼǼ ǘ̃Ȅȅ͖ȓȄǽ ǞȓȄǼ Ǣȋ̧ȀȄǼ ϤǸϘǱ ȁȓǑ 

ǻȅǳ ǸȄֱ Ǘʖɝ ǸȄ ȭǱǽ֜ʱ ȁȓ, ǱȄȁȋǽ ȭȀ̑Ǽ, ȅȀǽ Ǡ ǖϢȄϢ ȅǵǚϥȄʨǢ ǚǶȄǳȄǵ ǵ ͊ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ ǱȄǘ ȀǸȀǺȓ 

ǶȅǼ͈ȄǼ Ǡ ς  ͈ǸȄֱ ϤǸȁȄǼ ǢǼȄ ǚȅǧǱǑ 

ǩǽǸȄȁȆ ǧȄǶ (Hydraulic Pressure ) 

ǩǽǸȄȁȆ ǧȄǶ ȁȋǽȄ ǱǼǽ ǶǳȄǲɝ ΜȄǼȄ ǚִǶ̏ ǧȄǶ, ǻȄ ȁȄǘȋʑȄȅǽǢ ȅȀȋ͗ȋǺǼ ǺȄϡȋǺ ȭǺȅǾȋǵǼ ʴʅȄȅ̩ǔ, Ӷǽ ǶȅǼǸǱɝǵ, 

ǖ  ́ǧǽȄǧǽ ǘǱʅȄȅǳ ȅǵȓ̆ȋǰ ϤǸϘǱ ȁȓǑ Ǟǘ ȅȀȋ͗Ǻ ȭǺȅǾȋǵǼ ǹȄǼȆ ǢȄǩͼȋǽȄ ȅǵ֖ɝǽǹȄȋǸ Ȁ̩ ̏ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ: 

ȀȄǴȄǼǰǹȄȋǸ ȁȄǘȋʑȄȅǽǢ ȅȀȋ͗ȋǺ ǧȄǶ 3.5 ȭǲȋǢ 7.0 ȭǺǤȄǶȄ͔Ȅǽ Ƕǻɝ̇ ȁȓǑ ǞȋǱ ISO VG 32 ǸȄ 46  ȭʈȋǮǼ Anti -

Wear Hydraulic Oil  ϤǸȁȄǼ ǢǼȄ ȁȓǑ Shell Tellus 46, Mobil DTE 25 , ǞǸǔ Total Azolla ZS 46  

ͮȄȋ̃Ǽ ȭǱǽ ȭǸǾ ǩǵȅʙȓǑ ȭǱȋǽǼ ϜȄȋˆǼ ǴȄǼǰʹǺǱȄ ȀȄǴȄǼǰǱ 10  ȭǲȋǢ 30  ȅǽǬȄǼ ȁȋȓ ǲȄȋǢǑ ȭǱǽ ǶȅǼ͈ȄǼ ǼȄǣȄǼ 

ǩϢ 10  ǺȄǘʆǵ ȅǼǬȄǵɝ ǽȄǘǵ ȅǷ̵ȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȭǺȅǾȋǵǼ ϖȄǹȄȅǸǢ ǢȄȋǩǼ ǩϢ ȭǱȋǽǼ ǱȄǶǺȄʔȄ 30° C 

ȭǲȋǢ 60° C ǞǼ Ǻȋϡ ǲȄǢȄ ǚȅǧǱǑ 

ȅǵ̦ǺȄȋǵǼ ȭǱǽ ǸȄ ǖȅǱȅǼʱ ǱȄǶǺȄʔȄ ȁȄǘȋʑȄȅǽǢ ǹȄǽǹ, ǶȄ̩ Ǡ ȅȀȋǽǼ ʹȅǱ ǥǬȄȋǱ ǶȄȋǼǑ ǱȄǘ ȀǸȀǺȓ 

ʙϊǱǢȄǼȋǢǼ ȅǵȋǳɝȅǾǱ ȭǱǽ Ǡ ǧȄǶ ϤǸȁȄǼ ǢǼȋǱ ȁȋǸǑ 

ʹϨȄ̀ (Coolant ) 

ʹϨȄ̀ ȁȋǽȄ ǞǺǵ ǱǼǽ ǶǳȄǲɝ ǻȄ ȭǺȅǾȅǵǔ ǧǽȄǢȄǽȆǵ ǢȄʨǔ Ӷǽ Ǡ ǠȓȄǢɝȅǶȋȀǼ Ǻȋϡ ǚִǶ̏ ǱȄǶ ǖǶȀȄǼǰ ǢȋǼǑ Ǟʨ 

ӶȋǽǼ Ǘ  ֱ֕ȅ˸ ǢȋǼ, ǥǿɝǰ ǢǺȄȓ ǞǸǔ ǹȄȋǽȄ Ԝȋ͌Ǽ ȅǷȅǵǾ ʙǳȄǵ ǢȋǼǑ 

ʙϊǱǢȄǼȋǢǼ ȭ͟ȅȀȅǷȋǢǾǵ: 

CNC  ȭǺȅǾȋǵ ȀȄǴȄǼǰǱ Water -Soluble Emulsion  ǸȄ Synthetic Coolant  ϤǸȁȄǼ ǢǼȄ ȁȓǑ ʹϨȄ̀ Ǡ 

ǶȄȅǵǼ ȅǺʠǰ ǖԑǶȄǱ ȝ% ȭǲȋǢ șȘ% ȁǠȓȄ ǚȅǧǱǑ Blaser, Castrol, Shell ǞǸǔ Cimcool ǞǼ ǺȋǱȄ ͮȄȋ̃Ǽ 

ʹϨȄ̀ ȅǾȋ̼ Ǹϗǽ ϤǸϘǱǑ ʹϨȄȋ̀Ǽ ǧȄǶ ȀȄǴȄǼǰǱ 0.1 ȭǲȋǢ 0.3  ȭǺǤȄǶȄ͔Ȅǽ Ƕǻɝ̇ ǲȄȋǢ ǞǸǔ ǞǼ pH  ǺȄǵ 8.0  

ȭǲȋǢ 9.5 ǞǼ Ǻȋϡ ǲȄǢȄ ǚȅǧǱǑ ʙȅǱ ȅǱǵ ǺȄȀ ǶǼ ǸȄ ʙȋȓȄǩǵ ǖԑǻȄȓȆ ʹϨȄ̀ ǶȅǼǸǱɝǵ ǢǼȄ ǹȄȋǽȄǑ 

ʹϨȄȋ̀Ǽ ǥǵΖ Ǡ pH  ǺȄǵ ȅǵȓȅǺǱ ǶǼȆʹȄ ǢǼȄ ʙȋȓȄǩǵ, ǢȄǼǰ ȀǺȋȓǼ ȀȄȋǲ ȀȄȋǲ ǱȄ ǵ ͊ȁȋȓ ϤȄǢȋǬȅǼȓȄ ȮǱȅǼ 

ǢǼȋǱ ǶȄȋǼ, ǻȄ ӶȋǽǼ ǶȄǼǷǼϥȄ̑ ǵ ͊ǢȋǼ ȭǳȓǑ 

 

ǢȄʨǔ Ӷǽͼȅǽ ʙȋȓȄǩǵȆȓ ʆǺȄԑȀȄȋǼ ǢȄǩ ǢǼȄǼ ǩϢ ȭȀǬ ǢǼȄ  

CNC (Computer Numerical Control ) ȭǺȅǾȋǵ ȅǸȅǹ̏ ǴǼȋǰǼ ǢȄʨǔ Ӷǽ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȭǻǺǵ- ȅʑǽ, ȅǺǽ, 

ȭǸȄȅǼǔ Ӷǽ, ȭǷȀ ȅǺǽ, ϜȄǶ ǘǱʅȄȅǳǑ ʙȅǱʨ Ӷǽ ȅǵȅǳɝ͊ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓ ǞǸǔ ǢȄȋǩǼ ȀʪǢ ʆǺ ǖԑȀȄȋǼ ǞͼȋǽȄ 

ȭȀǬ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ Ӷǽͼȅǽ ǻȅǳ ȀʪǢ ʆȋǺ ȀȄǩȄȋǵȄ ǵȄ ȁȓ, ǱȄȁȋǽ ȭʙȄʈȄǺ ǧǽȄǢȄȋǽ ֖ǽ Ӷǽ ǢȄǩ ǢǼȋǱ ǶȄȋǼ, 

ǻȄǼ Ƿȋǽ ǠȓȄǢɝȅǶȀ ǵ ͊ȁǠȓȄǼ ӱǓȅǢ ȭǲȋǢ ǻȄȓǑ 

 

ǢȄʨǔ ӶǽǕ ǢȄʨǔ Ӷǽ ȁȋǽȄ ǞǺǵ ǞǢʨ ǻ̆ȄǔǾ ǻȄ ǴȄԅ, ǢȄǭ, ǸȄ ǖϢȄϢ Ǣʪǵ ǶǳȄȋǲɝǼ ǖȅǱȅǼʱ ǖǔǾ ǖǶȀȄǼǰ 

(Material Removal) ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ǠȓȄǢɝȅǶȋȀǼ ǚǶǼ ȅǵȅǳɝ͊ ǤȅǱ Ǡ ǧȄǶ ʙȋȓȄǤ ǢȋǼ ȅǵȅǳɝ͊ 

ǗǢȄǼ, ǺȄǶ Ǡ ȅǷȅǵǾ ȮǱȅǼ ǢȋǼǑ 

ǖǲɝȄִ, ǢȄʨǔ Ӷǽ ǞǺǵ ǞǢʨ ǴȄǼȄȋǽȄ ʙȄ̇ȅǸȅǾ͊ ȀǼ˙ȄǺ ǻȄ ӣǰɝǵ ǸȄ ȀǼǽȋǼǣȄȓ ǤȅǱ ʈȁǰ ǢȋǼ ǠȓȄǢɝȅǶȋȀǼ ǖȅǱȅǼʱ 

ǖǔǾ ȭǢȋǬ ȭǷȋǽ ǢȄȅ˅Ǳ ǗӜȅǱ ȮǱȅǼ ǢȋǼǑ 
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ǢȄʨǔ ӶȋǽǼ ʙǢȄǼȋǹǳǕ 

 

Face / Bull Mill Cutter  

Face Mill ȁȋǽȄ ǞǺǵ ǞǢʨ ǢȄʨǔ Ӷǽ ǻȄ ֚ǽǱ ǠȓȄǢɝȅǶȋȀǼ ǚǶȋǼǼ ȀǺǱǽ (flat) Ԝ ͌ȭǢȋǬ Ǻ֩ǰ Ǡ ȀǺȄǵ ǢȋǼǑ Ǟʨ 

ȀȄǴȄǼǰǱ Ǹȑ ϤȄȋȀǼ Ӷǽ, ǻȄ ǚ  ̩ǤȅǱȋǱ ȭǸȅǾ ǶȅǼǺȄǰ ȭǺǬȄǽ ǖǶȀȄǼǰ ǢǼȋǱ ǶȄȋǼǑ 

Ǥǭǵ: 

¶ ǢȄǬȄǼ ȭȁȋǮ ǞǢȄȅǴǢ carbide insert ǲȄȋǢ ǻȄ Ӌ ǸȄ ʴʅȄȋ̩Ǽ ǺȄϡȋǺ ȅ͛Ǽ ǢǼȄ ȁȓǑ 

¶ ȭǢ̊ ǖǔȋǾ ǲȄȋǢ Arbor hole ǸȄ Shank , ǻȄ ȅ̃͟ȋǽǼ ȀȄȋǲ ֜  ɦȁȓǑ 

¶ ȅǢӫ ȭʹȋʔ ǢȄʨǔ Ǟȋǩ (corner radius ) ȭǳǠȓȄ ǲȄȋǢ, ǻȄ ǞȋǢ ƝBull Mill ƞ ǢȋǼ ȭǱȄȋǽǑ 

¶ ȭȁǮ ȀȄǴȄǼǰǱ ȅ͗ȋǽǼ ȮǱȅǼ ǞǸǔ ǘǵȀȄǬɝͼȅǽ carbide  ǸȄ coated material ȁȓǑ 

End Mill Cutter:  

End Mill ȁȋǽȄ ǞǢ ǴǼȋǵǼ Ǹϗ֙ǣȆ ǢȄʨǔ Ӷǽ ǻȄ ǠȓȄǢɝȅǶȋȀǼ ǶȄǾ, ʙȄ̇ Ǡ ǖǹʅ̇ȋǼ ǢȄʨǔ ǢǼȋǱ ȀʹǺǑ Ǟʨ CNC  

ȭǺȅǾȅǵǔ-Ǟ ȀǸȋǧȋȓ ȭǸȅǾ ϤǸϘǱ ӶǽǑ 

Ǥǭǵ: 

¶ ǞǢ ǸȄ ǞǢȄȅǴǢ Flute (spiral groove) ǲȄȋǢ, ǻȄ ȅǧǶ ȭǸǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

¶ ӶȋǽǼ ԋǘ ʙȄȋ̇ǘ ǢȄʨǔ Ǟǩ ǲȄǢȋǱ ǶȄȋǼ (Double -ended type) Ǒ 

¶ ȀȄǴȄǼǰǱ Solid Carbide ǸȄ High Speed Steel (HSS) ȅǳȋȓ ȮǱȅǼǑ 

¶ ҡǬ ȀǔϚȄ ǖԑǻȄȓȆ (Ț, Ȝ ǸȄ Ȟ ҡǬ) ǶȄǼǷǼϥȄ̑ ȅǹ̏ ȁȓ ð ȭǸȅǾ ҡǬ ǺȄȋǵ ǹȄȋǽȄ ȅǷȅǵǾ ȅǢβ ǢǺ ȅǧǶ ȅʴȓȄȋǼ̑Ǒ 

 

Ball Mill Cutter:  

Ball Mill ȁȋǽȄ ǞǢʨ ȭǤȄǽȄǢȄǼ ʙȄ̇ȅǸȅǾ͊ ǢȄʨǔ Ӷǽ ǻȄ 3D surface contouring, die, mould ǞǸǔ ǩʨǽ 

ǗӜȅǱǼ ȀȄǼȋǷȀ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

Ǥǭǵ: 

¶ ӶȋǽǼ ʨǶ ǖǔǾʨ ǖǴɝȋǤȄǽȄǢȄǼ (Hemispherical )Ǒ 

¶ ҡǬ ǸȄ ǢȄʨǔ ;ǹ ǲȄȋǢ ǻȄ ȅǧǶ ǖǶȀȄǼǰ ǢȋǼǑ 

¶ ȀȄǴȄǼǰǱ 2-flute ǸȄ 4-flute ȅǮǩȄǘȋǵ ǶȄǠȓȄ ǻȄȓǑ 
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¶ ȮǱȅǼȋǱ Tungsten Carbide ǸȄ Coated HSS ϤǸϘǱ ȁȓǑ 

¶ ʅ͗Ȅ̃ȄǮɝ ϩȄǔǢ ǖǔǾʨ ȭǺȅǾȋǵǼ ȭǢȄȋǽǬ ǸȄ ȭȁȄ̷ȄȋǼ ȅǷǬ ȁȓǑ 

 

Taper Mill Cutter:  

Taper Mill ǞǺǵ ǞǢʨ ǢȄʨǔ Ӷǽ ǻȄǼ ϤȄȀ ǴȆȋǼ ǴȆȋǼ ǞǢ ʙȄ̇ ȭǲȋǢ ǖϢ ʙȄȋ̇ ǢȋǺ ǻȄȓǑ Ǟʨ ȭǢȄǰȄӜȅǱǼ (tapered ) 

ȀȄǼȋǷȀ ǸȄ ǖǔǾ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

Ǥǭǵ: 

¶ ӶȋǽǼ ǾǼȆǼʨ ȭǢȄǰȄӜȅǱ (conical shape) , ǖǲɝȄִ ǞǢ ʙȄ̇ ȭǺȄǬȄ ǞǸǔ ǖϢ ʙȄ̇ ȀξǑ 

¶ ȅǵȅǳɝ͊ ȭǢȄǰ (ȭǻǺǵ 5°, 10°, 15° ǘǱʅȄȅǳ) ǖԑȀȄȋǼ ȮǱȅǼ ǢǼȄ ȁȓǑ 

¶ ȀȄǴȄǼǰǱ Solid Carbide ǸȄ HSS  ΜȄǼȄ ȮǱȅǼǑ 

¶ ǞǢȄȅǴǢ ҡǬ (3ƙ6) ǲȄȋǢ, ǻȄ ǢȄʨǔ ǞǸǔ ȅǧǶ ǖǶȀȄǼȋǰ ȀȄȁȄϦ ǢȋǼǑ 

 

Drill Bits Cutter:  

Drill Bit ȁȋǽȄ ǞǺǵ ǞǢʨ ӣǰɝǵǴǺͫ ǢȄʨǔ Ӷǽ ǻȄ ȭǺǬȄǽ, ̘ Ȅȅ͗Ǣ ǸȄ ǢȄȋǭ ǤǱɝ (hole) ȮǱȅǼ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ CNC  

ȭǺȅǾȋǵ Ǟʨ hole -making operation -ǞǼ ǩϢ ǖǶȅǼȁȄǻɝǑ 
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Ǥǭǵ: 

¶ ԋǘʨ Helical Flute ǲȄȋǢ ǻȄ ȅǧǶ ȭǸǼ ǢȋǼ ȭǳȓǑ 

¶ ʨȋǶ ǲȄȋǢ Cutting Edge Ǡ Chisel Edge Ǒ 

¶ ǺȄǪǣȄȋǵ Web thickness ǲȄȋǢ ǻȄ Ǿȅʱ ǸǩȄȓ ǼȄȋǣǑ 

¶ ȮǱȅǼȋǱ High Speed Steel (HSS) ǸȄ Carbide  ϤǸϘǱ ȁȓǑ 

¶ ȅǸȅǹ̏ ǴǼȋǵ ǶȄǠȓȄ ǻȄȓ: Twist drill , Center drill, Spot drill ǘǱʅȄȅǳǑ 

 

Reamers  

Reamer  ȁȋǽȄ ǞǢ ǴǼȋǵǼ ȅʙȅȀǾǵ Ӷǽ ǻȄ ǗȋǤ ȅʑǽ ǢǼȄ ȭȁȄǽȋǢ ȅǵȅǳɝ͊ ϤȄȋȀ Ǡ Ǻ֩ǰ ȅǷȅǵȋǾ Ǹȑ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ 

hole finishing operation -ǞǼ ǩϢ ϤǸȁȄǼ ȁȓǑ 

Ǥǭǵ: 

¶ ǾǼȆǼ Ӯȋȑ ǞǢȄȅǴǢ Cutting Blade ǸȄ Flute  ǲȄȋǢǑ 

¶ ǢȄʨǔ ǖǔȋǾǼ ǶȋǼ ǲȄȋǢ Guide section ǻȄ ȀʪǢ ǖ  ́(alignment ) ǸǩȄȓ ǼȄȋǣǑ 

¶ ȁʅȄ̃ ȅǼǺȄǼ Ǡ ȭǺȅǾǵ ȅǼǺȄǼ ƙ ԋǘ ǴǼȋǵǼ ȁȓǑ 

¶ ȀȄǴȄǼǰǱ High Speed Steel (HSS)  ǸȄ Carbide  ȅǳȋȓ ȮǱȅǼǑ 

¶ ҡǬ ԋʨ ǴǼȋǰǼ ȁȋǱ ǶȄȋǼ ƙ Straight flute (hard material -ǞǼ ǩϢ) ǞǸǔ Spiral flute (soft 

metal -ǞǼ ǩϢ)Ǒ 

 

ʴʅȄȅ̩ǔ ȅǮǹȄǘȀͼȅǽ ȭȀǬ ǢǼȄ ǞǸǔ Ǿ  ɦǢȋǼ ǸсǴȄ 

 

ʴʅȄȅ̩ǔ ȅǮǹȄǘȀͼȅǽ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ȭȀǬ ǢǼȄ ǞǸǔ Ǿ  ɦǢȋǼ ǸсǴȄǕ  

CNC  ȅǺȅǽǔ ǸȄ ǖϢȄϢ ȭǺȅǾȅǵǔ ȅȀȋ͗ȋǺ ǠȓȄǢɝȅǶȀȋǢ ȅ͛Ǽ Ǡ ȅǵǼȄǶȋǳ ǴȋǼ ǼȄǣȄǼ ǩϢ ʴʅȄȅ̩ǔ ȅǮǹȄǘȀ ϤǸȁȄǼ 

ǢǼȄ ȁȓǑ ȀʪǢ ʴʅȄȅ̩ǔ ǨȄȑȄ ȭǺȅǾȅǵǔȋȓǼ ȅǵ֖ɝǽǱȄ, ǠȓȄǢɝȅǶȋȀǼ ͼǰǺȄǵ ǞǸǔ ǖǶȄȋǼǬȋǼǼ ȅǵǼȄǶ˭Ȅ ǸǩȄȓ ǼȄǣȄ 

ǢʪǵǑ ʴʅȄȅ̩ǔ ȅǮǹȄǘȀ ȭǺȅǾȋǵǼ ǢȄǻɝ́ǺǱȄ ֕ȅ˸ ǢȋǼ ǞǸǔ ǚִǶȄǳǵ ʙȅʆȓȄ ΚǱ Ǡ Ȁȁǩ ǢȋǼǑ 

 

ʴʅȄȅ̩ǔ ȅǮǹȄǘȋȀǼ ʙǢȄǼȋǹǳǕ 

Angle Plate  

Angle Plate ȁȋǽȄ ƝLƞ ǗӜȅǱǼ ǞǢʨ ȭǺǬȄǽ ̡Ǣ, ǻȄ ǠȓȄǢɝȅǶȀȋǢ ȡȘ°  ȭǢȄȋǰ ǴȋǼ ǼȄǣȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ 

ȭǺȅǾȅǵǔ ǧǽȄǢȄȋǽ ǠȓȄǢɝȅǶȋȀǼ ȀʪǢ ǖǸ͛Ȅǵ Ǡ ȭǢȄǰ ȅǵȅ́Ǳ ǢȋǼǑ 
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Ǥǭǵ: 

¶ ǢȄ͗ ǗȓǼǵ ǸȄ ǚˌǺȄȋǵǼ ȅ͗ǽ ȅǳȋȓ ȮǱȅǼǑ 

¶ ԋʨ ̛ʅȄǬ Ԝ͌ ȀǺȋǢȄǰȆǹȄȋǸ ʈȄǘ̃ ǢǼȄǑ 

¶ ʴʅȄ̩ ǸȄ ȭǸȄ̵ ȅǷǬ ǢǼȄǼ ǩϢ ͣǬ ǸȄ ȅǨʖ (hole) ǲȄȋǢǑ 

 

V-Block, U -Clamp ǞǸǔ C-Clamp  

V-Block, U -Clamp  Ǡ C-Clamp ǞǢȋʔ ϤǸϘǱ ȁȓ ֕˭ȄǢȄǼ ǸȄ ȅȀȅǽ̃ȄǼ ǗӜȅǱǼ ǠȓȄǢɝȅǶȀȋǢ ȅ͛ǼǹȄȋǸ ǴȋǼ 

ǼȄǣȄǼ ǩϢǑ ǞͼȋǽȄ ǠȓȄǢɝȅǶȀȋǢ ȭǺȅǾȅǵǔȋȓǼ ȀǺȓ ǵȑȄǧȑȄ ȭǲȋǢ ǼʹȄ ǢȋǼǑ 

Ǥǭǵ: 

¶ V-Block : ȅ͗ǽ ǸȄ ǢȄ͗ ǗȓǼǵ ȅǳȋȓ ȮǱȅǼ ̡Ǣ, ǻȄǼ ǚǶȋǼǼ ȅǳȋǢ ƝVƞ ǗӜȅǱǼ ǣсǩ ǢȄǬȄ ǲȄȋǢǑ 

¶ U-Clamp: ƝUƞ ǗǢȄȋǼǼ ȅ͗ǽ ȭ̘Ǭ, ǻȄǼ ԋǘ ʙȄȋ̇ ȭǸȄȋ̵Ǽ ǩϢ ȅǨʖ ǲȄȋǢǑ 

¶ C-Clamp: ƝCƞ ǗӜȅǱǼ Ǿ  ɦǸȅǮ, ǞǢ ǶȄȋǾ ȭʕȋǮǮ Ӌ Ǡ ǖǶǼ ǶȄȋǾ ȅ͛Ǽ ǩƛ ǲȄȋǢǑ 

 

Step Block  

Step Block ȁȋǽȄ ǴȄǶ-ǗӜȅǱǼ ʴʅȄȅ̩ǔ ȀȄȋǶȄǬɝ, ǻȄ ʴʅȄȋ̩Ǽ ǚˌǱȄ ȅǵȓ̆ȋǰ ǞǸǔ ֧ǿǺ ǧȄǶ ʙȋȓȄȋǤ ȀȄȁȄϦ ǢȋǼǑ 

Ǥǭǵ: 

¶ ԋʨ ǴȄǶǠȓȄǽȄ ̡ȋǢǼ ȀǺεȋȓ ȮǱȅǼǑ 

¶ ǢȄ͗ ǗȓǼǵ ǸȄ ȁȄȋǮɝ̃ ȅ͗ǽ ȅǳȋȓ ȮǱȅǼǑ 

¶ ʙȅǱʨ ǴȄǶ ǖǶǼʨǼ ȀȄȋǲ ȀȄǺ˙Ϭ ȭǼȋǣ ȅǸȅǹ̏ ǚˌǱȄȓ ȭȀǬ ǢǼȄ ǻȄȓǑ 

 

T-Slot Bolt  

T-Slot Bolt ȁȋǽȄ ǞǢʨ ȅǸȋǾǿ Ǹү, ǻȄǼ ǺȄǲȄ ƝTƞ ǗӜȅǱǼ ǞǸǔ Ǟʨ ȭǺȅǾǵ ȭǬȅǸȋǽǼ T-slot -Ǟ ȅǷǬ ȁȓ ʴʅȄȅ̩ǔ 

ȅǮǹȄǘȀ ȅ͛Ǽ ǢǼȄǼ ǩϢǑ 
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Ǥǭǵ: 

¶ ǚˌǺȄȋǵǼ ǢȄǸɝǵ ȅ͗ǽ ǸȄ ǖʅȄǽȓ ȅ͗ǽǑ 

¶ ǺȄǲȄ ̛ʅȄǬ Ǡ ʙǾ͚, T-slot -Ǟ ȅǷǬ ǢǼȄǼ ǚǶȋǻȄǤȆǑ 

¶ ǸȅǮ ȭʕȋǮǮ, ǻȄȋǱ ǵȄǬ Ǡ ǠȓȄǾȄǼ ȅǳȋȓ ǾʱǹȄȋǸ ȅǷʺ ǢǼȄ ǻȄȓǑ 

 

Machine Vice  

Machine Vice ȁȋǽȄ ǞǢʨ ȭǺǢȄȅǵǢʅȄǽ ȭȁȄȅ̷ǔ ȅǮǹȄǘȀ ǻȄ ǠȓȄǢɝȅǶȀȋǢ ԍȒǹȄȋǸ ǴȋǼ ǼȄȋǣ ȅǺȅǽǔ, ȅʑȅǽǔ ǸȄ 

ȭǸȄȅǼǔ ʙȅʆȓȄǼ ȀǺȓǑ 

Ǥǭǵ: 

¶ ǞǢʨ Fixed Jaw ǞǸǔ ǞǢʨ Movable Jaw Ǒ 

¶ Lead Screw Mechanism ȅǳȋȓ Movable Jaw ȀȄǺȋǵ-ȭǶǨȋǵ ȀǼȄȋǵȄ ǻȄȓǑ 

¶ ǸȅǮ ǢȄ͗ ǗȓǼǵ ǸȄ ȅ͗ȋǽǼ ȮǱȅǼǑ 

¶ ȅǵȋǧ ȭǸȀ ȭ̘Ǭ ǲȄȋǢ ʴʅȄȅ̩ǔȋȓǼ ǩϢǑ 

¶ ȅǢӫ ǹȄǘȀ Swivel Base -Ȁȁ ǗȋȀ, ǻȄȋǱ ȭǢȄǰ ǶȅǼǸǱɝǵ ǢǼȄ ǻȄȓǑ 

 

Pneumatic Fastening Clamp  

Pneumatic Clamp ȁȋǽȄ ǞǺǵ ǞǢ ʙǢȄǼ ʴʅȄ̩ ǻȄ ǢǺȋʙȀǮ ǞȓȄȋǼǼ ȀȄȁȄȋϦ ϖȓǔȅʆȓǹȄȋǸ ǠȓȄǢɝȅǶȀ ǴȋǼ 

ǼȄȋǣǑ Ǟʨ ΚǱ ǞǸǔ ԚǵǼȄ֕ȅ˭֚ǽǢ ʴʅȄȅ̩ǔȋȓǼ ǩϢ ϤǸϘǱ ȁȓǑ 

Ǥǭǵ: 

¶ Pneumatic Cylinder ǞǸǔ Piston Ǒ 

¶ Lever Arm ǻȄ ʴʅȄ̩ȋǢ Ȁȅʆȓ ǢȋǼǑ 

¶ Air Inlet System Ǒ 

¶ ǞȓȄǼ ǧȄǶ ʙȋǸǾ ǢǼȋǽ ȅǶ͗ǵ ʴʅȄ̩ ǧȄ֟ ǢȋǼ, ǞȓȄǼ ȅǼȅǽȋǩ ӝȋǽ ǻȄȓǑ 
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Jig and Fixture  

Jig ǞǸǔ Fixture  ȁȋǽȄ ǚִǶȄǳǵ ʙȅʆȓȄȓ ǠȓȄǢɝȅǶȋȀǼ ǖǸ͛Ȅǵ ȅǵǴɝȄǼǰ Ǡ ǴȋǼ ǼȄǣȄǼ ȅǸȋǾǿ ǻǑ̆ Jig ӶǽȋǢ ǤȄǘǮ 

ǢȋǼ, ǗǼ Fixture  ǠȓȄǢɝȅǶȀȋǢ ȅ͛Ǽ ǼȄȋǣǑ 

Ǥǭǵ: 

¶ Jig: ǤȄǘǮ ֓Ǿ, ȭǽȄȋǢǬǼ ȅǶǵ, ʴʅȄ̩Ǒ 

¶ Fixture : ȭȁȅǹ ȭǸȀ ȭ̘Ǭ, ȭǽȄȋǢǬǼ ȅǶǵ, ʴʅȄȅ̩ǔ ǘǚȅǵǬǑ 

¶ ǚǹȓǘ ǢȄ͗ ǗȓǼǵ ǸȄ ȅ͗ǽ ȅǳȋȓ ȮǱȅǼǑ 

¶ ȭǺȅǾǵ ȭǬȅǸȋǽǼ ȀȄȋǲ ԍȒǹȄȋǸ Ȁǔ֜ʱǑ 

 

ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ  (SOP): 

ȀʪǢ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ: 

ǠȓȄǢɝȅǶȋȀǼ ǗǢȄǼ, Ȯǳǥɝʅ ǞǸǔ ǗǢȄȋǼǼ ǖԑǶȄȋǱ ǚǶ֜ʱ ʴʅȄȅ̩ǔ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

ȅǵǼȄǶǳ ȭȀǬǗǶ: 

ǧȄǢ, ǢȋǽǬ ǸȄ ǽȄǘǹ ȭȀ̀ȄǼ ȀʪǢǹȄȋǸ ȭǺȅǾȋǵ ͛ȄǶǵ ǢǼȋǱ ȁȋǸǑ ȭȀǬǗȋǶ ֖ǽ ȁȋǽ ǠȓȄǢɝȅǶȋȀǼ ȅǯǽȄ ǸȄ ȭǳȄǽȄ ȁȋǱ 

ǶȄȋǼǑ 

ǠȓȄǢɝȅǶȀ ͛ȄǶǵ: 

ǠȓȄǢɝȅǶȀȋǢ ȅǮǹȄǘȋȀ ȀʪǢǹȄȋǸ ǸȅȀȋȓ ǬȄǘǬ ǢǼȄǑ Ӷǽ ǸȄ ȅǮǹȄǘȋȀǼ ȀȄȋǲ ǠǹȄǼϨȄǶ ǸȄ Ȁǔǥǿɝ ǞȑȄȋǱ ȁȋǸǑ 

ȀȄȋǶȄǬɝ ϤǸȁȄǼ: 

ǳȆǥɝ Ǡ ǹȄǼȆ ǠȓȄǢɝȅǶȋȀǼ ǩϢ Live Center ǸȄ Bar Feeder ϤǸȁȄǼ ǢȋǼ ȀǺǲɝǵ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

ȀȄǸǴȄǵǱȄ Ǡ ȅǵǼȄǶ˭Ȅ: 

ȀʪǢ ʴʅȄȅ̩ǔ ǨȄȑȄ ȭǺȅǾǵ ǧȄǽȄȋǵȄ ȅǵǼȄǶǳ ǵȓǑ ȀǸɝǳȄ Part Catcher ϤǸȁȄǼ ǢȋǼ ǠȓȄǢɝȅǶȀ Ǡ ǢȄǬ ǖǔǾ 

ȅǵǼȄǶȋǳ Ȁǔʈȁ ǢǼȋǱ ȁȋǸǑ 

ǶǼȆʹȄ Ǡ ǻȄǧȄǘ: 

ʴʅȄȅ̩ǔ ȭǾȋǿ ǠȓȄǢɝȅǶȀ ӣǰɝǵ ǶǼȆʹȄ Ǡ Ӷǽ ȅǷǮ ǻȄǧȄǘ ǢǼȋǱ ȁȋǸǑ ȭǢȄȋǵȄ ȅǯǽȄ ǸȄ ǖ-ȅǵ֖ɝǽǱȄ ǲȄǢȋǽ ǱȄ ȀǺεȓ 

ǢǼȋǱ ȁȋǸǑ 

 

Ӷǽ ȭȀǬ-ǗǶ Ƕ˸ȅǱ 

 

Ӷǽ ȭȀǬ-ǗǶ Ƕ˸ȅǱ ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ʙȋȓȄǤ ǢǼȄǕ  

CNC  ȅǺȅǽǔ ǸȄ ǖϢȄϢ ȭǺȅǾȅǵǔ ȅȀȋ͗ȋǺ Ӷǽ ȭȀǬ-ǗǶ ǞǢʨ ͼξΖԛǰɝ ǴȄǶǑ ȀʪǢǹȄȋǸ Ӷǽ ȭȀǬ-ǗǶ ǢǼȄ ǵȄ ȁȋǽ 

ǠȓȄǢɝȅǶȋȀǼ ǗǢȄǼ, ȅǷȅǵǾ ǞǸǔ ȭǺȅǾȅǵǔȋȓǼ ȅǵ֖ɝǽǱȄ ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ Ӷǽ ȭȀǬ-ǗȋǶǼ ǺȄϡȋǺ ȭǺȅǾȋǵ ӶȋǽǼ 

ǖǸ͛Ȅǵ, ǚˌǱȄ ǞǸǔ ǖǷȋȀǬ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓ, ǻȄȋǱ ȭʙȄʈȄǺ ǖԑǻȄȓȆ ǢȄʨǔ ȀʪǢǹȄȋǸ Ȁ̩ ̏ȁȓǑ 
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Ӷǽ ȭȀǬ-ǗǶ Ƕ˸ȅǱǕ 

Ӷǽ ȭȀǬ-ǗǶ ǢǼȄǼ ǩϢ ȀȄǴȄǼǰǱ ԋʨ ʅ͗Ȅ̃ȄǮɝ Ƕ˸ȅǱ ϤǸȁȄǼ ǢǼȄ ȁȓ: 

3. Scratch Method (͓ ʅȄǧ ȭǺǲǮ) 

4. Tool -Setting Device Method (Ӷǽ-ȭȀʨǔ ȅǮǹȄǘȀ Ƕ˸ȅǱ) 

 

Scratch Method (͓ ʅȄǧ ȭǺǲǮ): 

Scratch Method ȁȋǽȄ ǞǢʨ ʙǲȄǤǱ Ƕ˸ȅǱ ȭǻǣȄȋǵ ǠȓȄǢɝȅǶȋȀǼ ǚǶȋǼ ȀǼȄȀȅǼ ӶǽȋǢ ͟Ǿɝ ǢȅǼȋȓ ȭȀǬ ǢǼȄ 

ȁȓǑ 

Ƕ˸ȅǱ: 

¶ ǠȓȄǢɝȅǶȀ ȭǺȅǾȋǵ ʴʅȄ̩ ǢǼȄ ȁȓǑ 

¶ ӶǽȋǢ ǴȆȋǼ ǴȆȋǼ ǠȓȄǢɝȅǶȋȀǼ Ԝȋ͌Ǽ ǚǶǼ ȅǵȋȓ ǻȄǠȓȄ ȁȓǑ 

¶ Ӷǽ ǻǣǵ ǠȓȄǢɝȅǶȋȀǼ ȀȄȋǲ ȁȄǽǢȄ ȭǨсȓȄ ǸȄ ͓ʅȄǧ ȮǱȅǼ ǢȋǼ, Ǳǣǵ ӶȋǽǼ ǚˌǱȄ ǞǸǔ ǖǸ͛Ȅǵ ȅǵǴɝȄǼǰ ǢǼȄ 

ȁȓǑ 

 

ǽʹʅ Ǡ ֧ȅǸǴȄ: 

¶ ȀǼǽ ǞǸǔ Ȁȁǩ Ƕ˸ȅǱǑ 

¶ ȭǨȄǬ Ǡ ȀȄǴȄǼǰ ǠȓȄǢɝȅǶȋȀǼ ǩϢ ǚǶ֜Ǒɦ 

¶ ǱȋǸ Ǟʨ ȅǢӫǬȄ ȀǺȓȀȄȋǶʹ ǞǸǔ ȅǵӝǓǱǱȄǼ ǩϢ ǖȅǹ˕ǱȄ ʙȋǻȂȄǩǵǑ 

 

Tool -Setting Device Method (Ӷǽ-ȭȀʨǔ ȅǮǹȄǘȀ Ƕ˸ȅǱ): 

Tool -Setting Device Method ȁȋǽȄ ǗԎȅǵǢ Ǡ ȅǵӝǓǱ Ƕ˸ȅǱ, ȭǻǣȄȋǵ ȅǸȋǾǿ Ӷǽ-ȭȀʨǔ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢȋǼ 

ӶȋǽǼ ǖǸ͛Ȅǵ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ 

Ƕ˸ȅǱ: 

¶ Ӷǽ-ȭȀʨǔ ȅǮǹȄǘȀȋǢ ȭǺȅǾȋǵ ͛ȄǶǵ ǢǼȄ ȁȓǑ 

¶ Ӷǽ ȅǮǹȄǘȋȀǼ ͟ǾɝǢ ǸȄ ȭȀ̑ȋǼǼ ǺȄϡȋǺ ȀʪǢ ǖǸ͛Ȅǵ ǞǸǔ ǚˌǱȄ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ 

¶ ȭǺȅǾȋǵǼ Ǣȋ˿Ȅǽ ȅȀȋ͗ȋǺ Ǟǘ Ǳϟ ǘǵԚǬ ȅǳȋǽ ϖȓǔȅʆȓǹȄȋǸ Ӷǽ ǖǷȋȀǬ ȭȀǬ ȁȋȓ ǻȄȓǑ 

 

ǽʹʅ Ǡ ֧ȅǸǴȄ: 

¶ ΚǱ ǞǸǔ ȅǵ֖ɝǽǑ 

¶ ԚǵǼȄ֕ȅ˭ ȅǵ֖ɝǽǱȄ ȅǵȅ́Ǳ ǢȋǼǑ 

¶ ǩʨǽ Ǡ Ǹȑ ȭʙȄȋǩȋʮǼ ǩϢ ǚǶ֜Ǒɦ 
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ǠȓȄǢɝȅǶȀ ʴʅȄȅ̩ǔ ǞǸǔ ȭȀ̀ȄǼ ǢǼǰ ǸȄ ȭǢ̊Ȅȓǰ 

 

ǠȓȄǢɝȅǶȀʨ ǢǺɝȋ́ȋʔǼ Ƕ˸ȅǱ ǖԑȀȄȋǼ ʙȋȓȄǩǵȆȓ ȅǵ֖ɝǽǱȄǼ ͚ȋǼ ʴʅȄȅ̩ǔ ȅǮǹȄǘȋȀǼ ǚǶǼ ǺȄǚ̀ ǢǼȄ ǞǸǔ ȭȀ̀ȄǼ 

ǢǼȄǕ  

ȭǺȅǾȅǵǔ ʙȅʆȓȄȓ ǠȓȄǢɝȅǶȀȋǢ ȀʪǢǹȄȋǸ ͛ȄǶǵ ǢǼȄ ȀǸȋǧȋȓ ͼξΖԛǰɝ ǴȄǶǑ ǠȓȄǢɝȅǶȀ ǻȅǳ ȀʪǢǹȄȋǸ ʴʅȄ̩ ǸȄ 

ȭǢ̊ȄȅȓǱ ǵȄ ȁȓ, ǱȄȁȋǽ ǢȄʨǔ ǖǶȄȋǼǾȋǵ Δʨ ȭǳǣȄ ȅǳȋǱ ǶȄȋǼ, ӶȋǽǼ ʹȓ ֕ȅ˸ ǶȄȓ ǞǸǔ ȭǺȅǾȋǵǼ ȅǵǼȄǶ˭Ȅ ӱǓȅǢǼ 

Ǻȋϡ ǶȋȑǑ 

 

ș. ɹ ʅȄȅ̩ǔ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ: 

¶ ǠȓȄǢɝȅǶȋȀǼ ǗǢȄǼ, ǗǢȄȋǼǼ ǩʅȄȅǺȅǱ ǞǸǔ Ȯǳǥɝʅ ǖԑǻȄȓȆ ʴʅȄȅ̩ǔ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǢǼȋǱ ȁȋǸǑ 

¶ Machine Vice (ȅǺȅǽǔ ǹȄǘȀ) ð ȭǨȄǬ/ǺȄǪȄȅǼ ǽǬ, ǩǽȅǳ ȭȀǬǗǶ; ȀȄǴȄǼǰǱ ʅ͗Ȅ̃ȄǮɝ ʙǲǺ ǶǨǑ̋ 

¶ Soft Jaws / Machinable Jaws ð ǹȄǘȋȀǼ ǩϢ; ǖǔȋǾǼ ȭʙȄȋǬǢǾǵ Ǡ ǩʨǽ ȭʙȄǷȄǘǽ ǢȅǶ 

ǢǼȄǼ ǩϢǑ 

¶ Parallels  (ϣȄǼȄȋǽǽȀ) ð ǠȓȄǢɝǚǶȋǢ ȀǺǱȋǽ ǼȄȋǣ; ǹȄǘȀ-Ȁȁ ϤǸȁȄǼǑ 

¶ Step Clamps / T -slot Clamps ð ȭǬȅǸȋǽ Ǹϗ֙ǣȆ; ǶȄǱǽȄ ǸȄ Ǹȑ ǖǔǾ ǴȋǼ ǼȄǣȋǱ ǹȄȋǽȄǑ 

¶ Toe Clamps / Low -profile Clamps ð ǚˌǱȄ ȀȆȅǺǱ ȁȋǽ; ǠȓȄȋǢɝ ȭǸȅǾ ǖʅȄȋʺȀ ǼȄȋǣǑ 

¶ Strap Clamps / Web Clamps ð ȁȄǘ ǹȄǘȋʛǾǵ ǢȄǩ ǸȄ Ǹȑ ͣʅȄǸ ǢȅǶǔȋȓ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ 

 

Ț. ǠȓȄǢɝȅǶȀ ͛ȄǶǵ: 

¶ ȅǵǸɝȄȅǧǱ ʴʅȄȅ̩ǔ ȅǮǹȄǘȋȀ ǠȓȄǢɝȅǶȀȋǢ ȀʪǢǹȄȋǸ ǸȀȄȋǵȄ ȁȓǑ 

¶ ʙǲȋǺ ǠȓȄǢɝȅǶȀ ȁȄǽǢȄ ǧȄǶ ȅǳȋȓ ͛ȄǶǵ ǢǼȋǱ ȁȋǸǑ 

¶ ǱȄǼǶǼ ǴȆȋǼ ǴȆȋǼ ǬȄǘǬ ǢȋǼ ȭǺȅǾȋǵ ԍȒǹȄȋǸ ǴȋǼ ǼȄǣȋǱ ȁȋǸǑ 

¶ Ǟǘ ǴȄǶʨ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ǠȓȄǢɝȅǶȀ ǢȄʨǔ ǖǶȄȋǼǾȋǵǼ ȀǺȓ ǵȑȄǧȑȄ ǢǼȋǸ ǵȄǑ 

 

ț. ȭǢ̊Ȅȓǰ (Alignment / Centering ): 

¶ ǠȓȄǢɝȅǶȋȀǼ ǖʹȋǢ ȭǺȅǾȋǵǼ ȭǢ̊Ȇ֗Ǳ ǖȋʹǼ ȀȄȋǲ ȀȄǺ˙Ϭ ǢǼȄ ȁȓǑ 

¶ ȭǢ̊Ȅȓǰ ǢǼȄǼ ǩϢ ȅǸȅǹ̏ ȀǼ˙ȄǺ ϤǸȁȄǼ ǢǼȄ ǻȄȓ, ȭǻǺǵ ǽȄǘǵ ȭǤǩ, ȭ͟ȀȄǼ ǸȄ ǽȄǘǵ ǽȄǘǬǑ 

¶ ǽʹʅ: ǠȓȄǢɝȅǶȋȀǼ ǖ  ́ǞǸǔ ӶȋǽǼ ǖ  ́ԚȋǼȄԚȅǼ ȀȄǺ̇Ϭԛǰɝ ȁǠȓȄǑ 

¶ ȭǢ̊Ȅȓǰ ȀʪǢ ǵȄ ȁȋǽ ǢȄʨǔ ǖǶȄȋǼǾȋǵ ǠȓȄǢɝȅǶȋȀ ȭǳȄǽȄ, ӶȋǽǼ ǖȅǱȅǼʱ ǧȄǶ Ǡ ȅǷȅǵȋǾ Δʨ ȭǳǣȄ ȭǳȓǑ 

 

Ȝ. ȅǵ֖ɝǽǱȄ ǻȄǧȄǘ: 

¶ ǠȓȄǢɝȅǶȀȋǢ ʴʅȄ̩ ǢǼȄǼ ǶȋǼ ǞǸǔ ȭǢ̊Ȅȓǰ Ȁ̩ ̏ȁǠȓȄǼ ǶȋǼ, ȭǺȅǾȋǵ ǞǢʨ ʑȄǘ ǼȄǵ ǸȄ ʏȄȓȄǽ ǢȄǬ ǢǼȄ 

ǻȄȓǑ 

¶ ǞȋǱ ȭǳǣȄ ǻȄȓ ȭǻ ǠȓȄǢɝȅǶȀ ȀʪǢǹȄȋǸ ȅ͛Ǽ ǼȋȓȋǨ ȅǢǵȄǑ 

¶ ʙȋǻȂȄǩȋǵ ȀȄǺȄϢ ȀǺεȓ ǢȋǼ ȀʪǢ ǖǸ͛Ȅǵ ȅǵȅ́Ǳ ǢǼȄ ȁȓǑ 
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ȝ. ȀǱǢɝǱȄ ǞǸǔ ȅǵǼȄǶ˭Ȅ: 

¶ ʴʅȄȅ̩ǔ ȅǮǹȄǘȀ ǻȋǲ͊ ǬȄǘǬ ǢǼȄ ǗȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢǼȋǱ ȁȋǸǑ ǖʙԅǽ ǬȄǘʨǔ Ӷǽ ǸȄ ǠȓȄǢɝȅǶȋȀ ȭǳȄǽȄ 

֩ȅ͊ ǢǼȋǱ ǶȄȋǼǑ 

¶ ӝǸ ȭǸȅǾ ǬȄǘǬ ǢǼȋǽ ǠȓȄǢɝȅǶȀ ǸȄ Ӷǽ ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ 

¶ ǠȓȄǢɝȅǶȀ ͛ȄǶȋǵǼ ȀǺȓ ȭǺȅǾǵ Ǹ ̎ǲȄǢȄ ǚȅǧǱ, ǻȄȋǱ ԋǥɝǬǵȄ ʙȅǱȋǼȄǴ ǢǼȄ ǻȄȓǑ 

¶ ǳȆǥɝ ǸȄ ǹȄǼȆ ǠȓȄǢɝȅǶȋȀǼ ȭʹȋʔ Live Center ϤǸȁȄǼ ǢȋǼ ǖȅǱȅǼʱ ȀǺǲɝǵ ȭǳǠȓȄ ʙȋȓȄǩǵǑ 

 

ʙǴȄǵ ֧ǘǧ ǞǸǔ ǩξȅǼ ֧ǘǧ ǧȄ֟ ǢǼȄ ǞǸǔ ȭǹȄȋ̵ǩ ȭ͗ȅǸǽȄǘǩȄǼ ǶǼȆʹȄ ǢǼȄ  

ȭǺȅǾǵ ǧȄ֟Ǽ ԛȋǸɝ ȅǸԋʅִ ȀǼǸǼȄȁ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅȀȋ͗Ǻ ǶǼȆʹȄ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ Ǟʨ ȭǺȅǾȋǵǼ ȀʪǢ ǢȄǻɝ́ǺǱȄ, 

ǖǶȄȋǼǬȋǼǼ ȅǵǼȄǶ˭Ȅ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ ʹȅǱ ʙȅǱȋǼȄǴ ǢȋǼǑ 

ș. ʙǴȄǵ ֧ǘǧ (Main Switch ) ǧȄ֟ ǢǼȄ: 

¶ ȭǺȅǾȋǵǼ ʙǴȄǵ ȅǸԋʅִ ȀǼǸǼȄȁ ȅǵȅ́Ǳ ǢǼȋǱ ʙǴȄǵ ֧ǘǧ ǖǵ ǢǼȋǱ ȁȓǑ 

¶ ֧ǘǧ ǧȄ֟ ǢǼȄǼ ǶȋǼ ȭǺȅǾȋǵǼ ȀǺ͚ ȅȀȋ͗Ǻ Ȁȅʆȓ ȁȋǸǑ 

¶ ȭǺȅǾȋǵǼ Ǣȋ˿Ȅǽ ϣȄȋǵȋǽ ǶȄǠȓȄǼ ǘǵȅǮȋǢǬǼ ǽȄǘǬ Ȁǧǽ ǲȄǢȄ ǚȅǧǱǑ 

¶ ǽʹʅ: ȭǺȅǾǵȋǢ ȅǵǼȄǶǳ ǞǸǔ ʙϊǱ ǖǸ͛Ȅȓ ǼȄǣȄǑ 

Ț. ǩξȅǼ ֧ǘǧ (Emergency Switch ) ǶǼȆʹȄ: 

¶ ǩξȅǼ ֧ǘǧ ȁȋǽȄ ǞǢʨ ȅǵǼȄǶ˭Ȅ ȮǸȅǾ͊ʅ ǻȄ ȭǺȅǾǵȋǢ ǖȅǸǽȋν Ǹ ̎ǢǼȋǱ ǶȄȋǼǑ 

¶ ǶǼȆʹȄ ǢǼȄǼ ǩϢ ֧ǘǧʨ ǧȄǶ ȅǳȋȓ ȭǳӝǵ ȭǻ ȭǺȅǾǵ ǖȅǸǽȋν Ǹ ̎ȁȋˏ ȅǢǵȄǑ 

¶ Ǟʨ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ȭǻȋǢȄȋǵȄ ȅǸǶȋǳǼ ȀǺȓ ȭǺȅǾǵ ȅǵǼȄǶǳǹȄȋǸ Ǹ ̎ǢǼȄ Ȁ̭ǸǑ 

¶ ǽʹʅ: ǖǶȄȋǼǬȋǼǼ ȅǵǼȄǶ˭Ȅ ǞǸǔ ԋǥɝǬǵȄǼ ӱǓȅǢ ǢǺȄȋǵȄǑ 

ț. ȭǹȄȋ̵ǩ ȭ͗ȅǸǽȄǘǩȄǼ ǶǼȆʹȄ: 

¶ ȭǺȅǾȋǵǼ ȅ͛ȅǱǾȆǽ ȅǸԋʅִ ȀǼǸǼȄȁ ȅǵȅ́Ǳ ǢǼȋǱ ȭǹȄȋ̵ǩ ȭ͗ȅǸǽȄǘǩȄǼ ǶǼȆʹȄ ǢǼȄ ȁȓǑ 

¶ ȭ͗ȅǸǽȄǘǩȄǼ ȭǳǣȋǸ ȭǻ ȭǺȅǾȋǵ ȅǵȅǳɝ͊ ȭǹȄȋ̵ǩ ǸǩȄȓ ǗȋǨ ȅǢǵȄǑ 

¶ ЖӨ ǸȄ ǢǺ ȭǹȄȋ̵ǩ ȁȋǽ ȭǺȅǾȋǵǼ ǘȋǽǢʏȅǵʺ ǸȄ ȭǺȄǬǼ ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ 

¶ ǽʹʅ: ȭǺȅǾȋǵǼ ǳȆǥɝ͛ȄȓȆ ǢȄǻɝ́ǺǱȄ ǞǸǔ ȅǵǼȄǶǳ ǢȄǩ ȅǵȅ́Ǳ ǢǼȄǑ 

 

Ȝ. ȀǱǢɝǱȄ: 

¶ ǶǼȆʹȄ ǢǼȄǼ ȀǺȓ ȭǢȄȋǵȄ ǠȓȄǢɝȅǶȀ ǸȄ Ӷǽ ʴʅȄ̩ ǢǼȄ ǲȄǢȋǽ ȅǵȅ́Ǳ Ǣξǵ ȭǻ ǱȄǼȄ ȅǵǼȄǶȋǳ ǼȄǣȄ ȁȋȓȋǨǑ 

¶ ȭǹȄȋ̵ǩ ȭ͗ȅǸǽȄǘǩȄǼ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ȅǵȓȅǺǱ ǻȄǧȄǘ ǢǼȄ ǚȅǧǱǑ 

¶ ʙǴȄǵ ǞǸǔ ǩξȅǼ ֧ǘȋǧǼ ȀʪǢ ǢȄǻɝǢȄȅǼǱȄ ȭǺȅǾǵ ǧȄ֟Ǽ ԛȋǸɝ ȀǸȀǺȓ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 
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ȭǺȅǾǵ ֢Ϣ ȅǸҍ (Machine Zero Point ) ǶǼȆʹȄ 

ȭǺȅǾȅǵǔ ʙȅʆȓȄǼ ςξȋǱ ȭǺȅǾȋǵǼ ֢Ϣ ȅǸҍ ǶǼȆʹȄ ǢǼȄ ǞǢʨ ǖǶȅǼȁȄǻɝ ǴȄǶǑ ֢Ϣ ȅǸҍ ȁȋǽȄ Ӷǽ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ 

ǩϢ ʙȄǲȅǺǢ ȭǼǷȄȋǼ̑ Ƕȋȓ̀, ǻȄ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ǢȄʨǔ ǖǶȄȋǼǾǵ ȅǵ֖ɝǽ Ǡ ȅǵǼȄǶǳǹȄȋǸ Ȁ̩ ̏ȁȋǑˏ ȀʪǢ ֢Ϣ 

ȅǸҍ ǵȄ ǲȄǢȋǽ ǠȓȄǢɝȅǶȋȀ ȭǳȄǽȄ, ӶȋǽǼ ǖȅǱȅǼʱ ʹȓ ǞǸǔ ȭǺȅǾȅǵǔȋȓ Δʨ ȭǳǣȄ ȅǳȋǱ ǶȄȋǼǑ 

 

Machine Zero Point  

֢Ϣ ȅǸҍ ȁȋǽȄ ȭǺȅǾȋǵ Ӷǽ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ ȅǺǽǵȅǸҍǑ Ǟʨ ȅǵǴɝȄǼǰ ǢȋǼ ȭǻ ǢȄʨǔ ȭǢȄǲȄ ȭǲȋǢ ςξ ȁȋǸ ǞǸǔ 

ǠȓȄǢɝȅǶȋȀ ȭǢȄǵ ǖǔȋǾ ȭǺȅǾȋǵǼ ȭʙȄʈȄǺ ǖԑǻȄȓȆ Ӷǽ ǢȄǩ ςξ ǢǼȋǸǑ ȀȄǴȄǼǰǱ ֢Ϣ ȅǸҍ ǠȓȄǢɝȅǶȋȀǼ ǞǢʨ ʙȄ̇, 

ȭǢ̊Ȇ֗Ǳ ǖ  ́ǖǲǸȄ ȅǵȅǳɝ͊ ȭʙȄʈȄǺ ǖԑǻȄȓȆ ȅǵǴɝȄȅǼǱ Ƕȋȓ̀ ȁȋǱ ǶȄȋǼǑ ֢Ϣ ȅǸҍ ʪǢǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȋǽ ȭǺȅǾȅǵǔ 

ʙȅʆȓȄ ȀʪǢǹȄȋǸ, ȅǵǼȄǶȋǳ ǞǸǔ ǚ  ̩ͼǰǺȄȋǵǼ ȅǷȅǵǾ Ȁȁ Ȁ̩ ̏ȁȓǑ  

 

 

Machine Zero Point  ǶǼȆʹȄ ǢǼȄǼ Ƕ˸ȅǱǕ 

¶ ʙǲȋǺ ǠȓȄǢɝȅǶȀ ȭǺȅǾȋǵ ʴʅȄ̩ ǢȋǼ ǻǲȄǻǲ ȭǢ̊Ȅȓǰ ȅǵȅ́Ǳ ǢǼȋǱ ȁȓǑ 

¶ ȭǺȅǾȋǵǼ Ǣȋ˿Ȅǽ ϣȄȋǵȋǽ ֢Ϣ ȅǸҍ ȅǵǸɝȄǧǵ ǢǼȄ ȁȓǑ 

¶ ӶǽȋǢ ǴȆȋǼ ǴȆȋǼ ǠȓȄǢɝȅǶȋȀǼ ʙȄǲȅǺǢ ǖǸ͛Ȅȋǵ ȅǵȋȓ ǗȀȄ ȁȓǑ 

¶ ʙȄǲȅǺǢ ǖǸ͛Ȅǵ ǞǸǔ Ǣȋ˿Ȅǽ ϣȄȋǵȋǽ ʙǳ˭ ֢Ϣ ȅǸҍ ȅǺǽȋǨ ȅǢǵȄ ǻȄǧȄǘ ǢǼȄ ȁȓǑ 

¶ ǻȅǳ ʙȋȓȄǩǵ ȁȓ, ֢ Ϣ ȅǸҍ ԚǵǕȅǵǴɝȄǼǰ ǢǼȄ ȁȓǑ 

¶ Ǟǘ ǴȄǶͼȋǽȄ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ǢȄʨǔ ǖǶȄȋǼǾǵ ȀʪǢǹȄȋǸ ςξ ȁȋǸ ǞǸǔ ȭǺȅǾȋǵǼ ȭʙȄʈȄǺ ǖԑǻȄȓȆ ȅǵ֖ɝǽǹȄȋǸ 

Ȁ̩ ̏ȁȋǸǑ 

 

Machine Zero Point  ǢǼȄǼ ǽʹʅǕ  

¶ ֢Ϣ ȅǸҍ ǶǼȆʹȄ ǢǼȄǼ ʙǴȄǵ ǚȋ˶ϩ ȁȋǽȄ: 

¶ ȅǵȅ́Ǳ ǢǼȄ ȭǻ ǢȄʨǔ ǖǶȄȋǼǾǵ ȀʪǢ ͛Ȅȋǵ ςξ ȁȋǑˏ 

¶ ǠȓȄǢɝȅǶȋȀǼ ȭǻȋǢȄȋǵȄ ȅǳǢ ȭǲȋǢ ǢȄǩ ȅǵ֖ɝǽǹȄȋǸ Ȁ̩ ̏ȁȋǑˏ 

¶ Ӷǽ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ Ǻȋϡ Ȁǔǥǿɝ ǸȄ Δʨ ʙȅǱȋǼȄǴ ǢǼȄǑ 

 

Machine Zero Point  ǞǼ ȀǱǢɝǱȄ Ǡ ȅǵǼȄǶ˭Ȅ 

¶ ֢Ϣ ȅǸҍ ȅǵǴɝȄǼȋǰǼ ȀǺȓ ȭǺȅǾǵ ǞǸǔ Ӷǽ Ǹ ̎ǸȄ ǴȆǼ ǤȅǱ ȭǺȄȋǮ ǼȄǣȋǱ ȁȋǸǑ 

¶ ֖ǽ ֢Ϣ ȅǸҍ ȭȀǬ ǢǼȋǽ ǠȓȄǢɝȅǶȀ ǸȄ Ӷǽ ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ 

¶ ǳȆǥɝ ǸȄ ǹȄǼȆ ǠȓȄǢɝȅǶȋȀǼ ȭʹȋʔ ǖȅǱȅǼʱ ȀǺǲɝǵ ϤǸȁȄǼ ǢǼȄ ǩξȅǼǑ 

¶ ֢Ϣ ȅǸҍ ǶǼȆʹȄ ǢǼȄǼ ȀǺȓ ȀǸ ȀǺȓ ȅǵǼȄǶǳ ԌǼΖ ǸǩȄȓ ǼȄǣȋǱ ȁȋǸǑ 



90 

 

 

ȭȀǽǷ ȭǧǢ (Self Check ) - ț.ș  

 

1. CNC milling machine Ǻ̪ŝŃŎ ňŚŝŊƯ ſĴŖŇ ſĴŖŇ ŗŇŎŖňɖŖ ŊǤŊˋŖ ŗŇŝŃ œť? 

2. ſŌŗŐŇ ňŖĲťŖŎ ĨŇ ĴŎŖŎ ņŖň ĴŘ? 

3. ſŎŉŖŝŎɼ ňŝťɪ ſŒľ ĴŎŖŎ ĬŝɠŐǤ ĴŘ? 

4. ˠŏǤŖɪ ŗŒŝˆŝŌŎ ŋŚŗŌĴŖ ĴŘ? 

5. ſŌŗŐŇ ſŊŀ Ĳ ľřŏ ŗȘŇ ĴŎŖŎ ĴŖŎł ĴŘ? 
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ǚ˭ǼǶʔ (Answer Key ) ƙ ț.ș 

 

ș. CNC Milling Machine ʙϊȋǱǼ ԛȋǸɝ ȭǢȄǵ ȭǢȄǵ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ ȅǵȋǱ ȁȓ? 

ǚ˭ǼǕ 

CNC Milling Machine ǧȄ֟ ǢǼȄǼ ǗȋǤ ȅǵǼȄǶ˭Ȅ ϤǸ͛Ȅ ȭǵǠȓȄ ӝǸǘ ǩξȅǼǑ ȭǺȅǾȋǵǼ ǧȄǼǶȄǾ ȀǸȀǺȓ ǶȅǼ͈ȄǼ 

Ǡ ςǢȋǵȄ ǼȄǣȋǱ ȁȓǑ ǖǶȄȋǼǬǼȋǢ ȭȀǷʨ ˁ ȄȀ, ȭȀǷʨ ς, ˁ ȄǹȀ Ǡ ǠǹȄǼǖǽ ǶǼȋǱ ȁȓǑ ȭǺȅǾȋǵǼ ȀǸ ǤȄǮɝ Ǡ ǢǹȄǼ ʪǢ 

ǗȋǨ ȅǢǵȄ ǶǼȆʹȄ ǢǼȋǱ ȁȓǑ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ʪǢ ǗȋǨ ȅǢǵȄ ǞǸǔ ȭǢȄȋǵȄ ֟ǩ ǢȄȋǵǢǾǵ ǗȋǨ ȅǢǵȄ ȭǳǣȋǱ ȁȓǑ 

ǠȓȄǢɝȅǶȀ Ǡ Ӷǽ ȀʪǢǹȄȋǸ ʴʅȄ̩ ǢǼȄ ȁȋȓȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢǼȋǱ ȁȓǑ ǘǺȄȋǩɝȅ̑ ͗Ƕ ǸȄǬǵ ǢȄǩ ǢǼȋǨ ȅǢǵȄ ǱȄ 

ǶǼȆʹȄ ǢǼȋǱ ȁȓǑ ǞǨȄȑȄ, ȭʙȄʈȄǺ Ǡ Ӷǽ ǶȄǲ ȀʪǢǹȄȋǸ ǻȄǧȄǘ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ 

 

Ț. ȭǺȅǾǵ ǶȄǠȓȄǼ ǖǵ ǢǼȄǼ ǴȄǶ ǢȆ? 

ǚ˭ǼǕ 

ʙǲȋǺ ȭǺȅǾȋǵǼ ȭǺǘǵ ǶȄǠȓȄǼ ֧ ǘǧ ǖǵ ǢǼȋǱ ȁȓǑ ǞǼǶǼ Ǣȋ˿Ȅǽ ϣȄȋǵȋǽǼ ƝPower On ƞ ǸȄǬǵ ǧȄǶȋǱ ȁȓǑ ȭǺȅǾǵ 

ȅȀȋ͗Ǻ ǘȅǵȅǾȓȄǽȄǘǩ ȁȋȓ ʙȋȓȄǩǵȆȓ ʙȄǲȅǺǢ ȭǧǢ Ȁ̩ ̏ǢȋǼǑ ǱȄǼǶǼ ȭǺȅǾȋǵǼ X, Y, Z ǖ  ́ȭǼǷȄȋǼ̑ Ƕȋȓȋ̀ ȅǵȋȓ 

ȭǻȋǱ ȁȓǑ ʹ ϨȄ̀ Ǡ ֟ ȅʛȋǢǾǵ ȅȀȋ͗ȋǺ ǶǻɝȄ̔ ҡǘǮ ǗȋǨ ȅǢǵȄ ǱȄ ǶǼȆʹȄ ǢǼȋǱ ȁȓǑ ȀǸȋǾȋǿ ȭʙȄʈȄǺ ȭǽȄǮ ǢȋǼ ǻȄǧȄǘ 

ǢǼȄǼ ǶǼ ȭǺȅǾǵ ǖǶȄȋǼǾȋǵǼ ǩϢ ʙϊǱ ȁȓǑ 

 

ț. ȭǼǷȄȋǼ̑ Ƕȋȓ̀ ȭȀǬ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭ǼǕ 

ȭǼǷȄȋǼ̑ Ƕȋȓ̀ ǸȄ ȭȁȄǺ ǶȅǩǾǵ ȁȋǽȄ ȭǺȅǾȋǵǼ ǞǢʨ ȅǵȅǳɝ͊ ȅ͛ȅǱ, ȭǻǣȄǵ ȭǲȋǢ ȀǸ ֙ ǹȋǺ̀ ςξ ȁȓǑ ǞǼ ǚȋ˶ϩ ȁȋǽȄ 

ȭǺȅǾȋǵǼ ʙȅǱʨ ǖȋʹǼ (X, Y, Z) ȀʪǢ ǖǸ͛Ȅǵ ȅǵǴɝȄǼǰ ǢǼȄǑ Ǟʨ ȭǺȅǾǵȋǢ ȭʙȄʈȄǺ ǖԑǻȄȓȆ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǱ 

ȀȁȄȓǱȄ ǢȋǼǑ ȭǼǷȄȋǼ̑ Ƕȋȓ̀ ȭȀǬ ǢǼȋǽ Ӷǽ Ǡ ǠȓȄǢɝȅǶȋȀǼ Ȁ̩ Ǣɝ ȅǵ֖ɝǽǹȄȋǸ ͛ ȄǶǵ ȁȓ ǞǸǔ ֖ ǽ ֙ ǹȋǺ̀ ǸȄ ȀǔǥȋǿɝǼ 

ӱǓȅǢ ǢȋǺ ǻȄȓǑ 

 

Ȝ. ʹ ϨȄ̀ ȅȀȋ͗ȋǺǼ ֗ȅǺǢȄ ǢȆ? 

ǚ˭ǼǕ 

ʹϨȄ̀ ȅȀȋ͗Ǻ CNC Milling Machine -ǞǼ ǞǢʨ ͼξΖԛǰɝ ǖǔǾǑ Ǟʨ ǢȄʨǔ Ӷǽ Ǡ ǠȓȄǢɝȅǶȀ ǭȄ̃Ȅ ǼȄȋǣ ǞǸǔ 

ǖȅǱȅǼʱ ǱȄǶǺȄʔȄ ǢǺȄȓǑ ǥǿɝǰ ʣȄȀ ǢȋǼ ӶȋǽǼ Ǘ  ֱ֕ ȅ˸ ǢȋǼǑ ʹ ϨȄ̀ ȅǧǶ ǸȄ ǴȄǱǸ ǢǰȄ ǖǶȀȄǼȋǰ ȀȄȁȄϦ ǢȋǼ, Ƿȋǽ 

ǢȄȋǩǼ ǩȄȓǤȄ ǶȅǼ͈ȄǼ ǲȄȋǢǑ ǞǨȄȑȄ Ǟʨ ǢȄȋǩǼ Ԝ ͌Ǻ֩ǰ Ǡ ȅǵ֖ɝǽ ǼȄǣȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

ȝ. ȭǺȅǾǵ ȭǸǮ Ǡ Ӷǽ ȅʴǵ ǢǼȄǼ ǢȄǼǰ ǢȆ? 

ǚ˭ǼǕ 

ȭǺȅǾǵ ȭǸǮ Ǡ Ӷǽ ǶȅǼ͈ȄǼ ǼȄǣȋǽ ǠȓȄǢɝȅǶȀ ȀʪǢǹȄȋǸ ɹ ʅȄ̩ ǢǼȄ ǻȄȓǑ ȅǧǶ ǸȄ ǴȄǱǸ ǢǰȄ ǩȋǺ ǲȄǢȋǽ ȭǺȅǾȋǵǼ ́ ȅǱ 

ȁȋǱ ǶȄȋǼ, ǱȄǘ ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ ǼȄǣȄ ʙȋȓȄǩǵǑ ǶȅǼ͈ȄǼ ǼȄǣȋǽ Ӷǽ Ǡ ȭǺȅǾǵ ȭǸȋǮ ǺȅǼǧȄ ǸȄ ǥǿɝǰǩȅǵǱ ́ ȅǱ ȭǼȄǴ ǢǼȄ 

ǻȄȓǑ ǞȋǱ ǢȄȋǩǼ ͼǰǺȄǵ, ȅǵ֖ɝǽǱȄ ǞǸǔ ȭǺȅǾȋǵǼ ͛ȄȅȓΖ ǸǩȄȓ ǲȄȋǢǑ 
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ǩǸ ȅǾǬ (Job Sheet) ƙ ț.ș.ș 

 

ǩȋǸǼ ǵȄǺǕ CNC Milling Machine ǞǼ Ǻȋϡ ̡Ǣ Clamping  ǢǼǰǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁǕ 

1. ʙȋȓȄǩǵȆȓ PPE ǶȅǼǴȄǵ ǢǼȄǑ 

2. ȭǺȅǾǵ ȭǸǮ Ǡ ǠȓȄǢɝ ǞȅǼȓȄ ǶȅǼ͈ȄǼ ǢǼȄǑ 

3. ǶȄǠȓȄǼ ǢȄȋǵǢǾǵ ǻȄǧȄǘ Ǡ ȭǺȅǾǵ ǖǵ ǢǼȄǑ 

4. Ӷǽ ϥȄǤȄȅǩǵ ȭǧǢ Ǡ Ӷǽ ȭǽȄǮ ǢǼȄǑ 

5. ȭȁȄǺ ǶȅǩǾǵ Ǡ ǠȓȄǢɝ ǖǷȋȀǬ ȭȀǬ ǢǼȄǑ 

6. ʹϨȄ̀ ȅȀȋ͗Ǻ ǶǼȆʹȄ ǢǼȄǑ 

 

ȀǱǢɝǱȄǕ 

1. ȅǯǽȄ ȭǶȄǾȄǢ ǸȄ ǤȓǵȄ ǶǼȄ ǻȄȋǸ ǵȄǑ 

2. ȭǺȅǾǵ ǧȄ֟ ǖǸ͛Ȅȓ Ӷǽ ǶȅǼǸǱɝǵ ȅǵȅǿ˸Ǒ 

3. ȀǢǽ ȭȀǷʨ ǤȄǮɝ ȀʪǢǹȄȋǸ ǽȄǤȄȋǵȄ ǲȄǢȋǱ ȁȋǸǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) ƙ ț.ș.ș  

 

ǩȋǸǼ ǵȄǺǕ CNC Milling Machine ǞǼ Ǻȋϡ ̡Ǣ Clamping  ǢǼǰǑ 

 

ʙȋȓȄǩǵȆȓ PPE Ȁ֚ȁǕ 

¶ Safety goggles  

¶ Hand gloves  

¶ Safety shoes  

ʙȋȓȄǩǵȆȓ ӶǽȀ Ǡ ǘʹǘǶȋǺ̀Ǖ 

¶ Spanner set  

¶ Allen key  

¶ Cleaning brush  

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀǕ 

¶ ʹϨȄ̀ ǖȋȓǽ 

¶ Cleaning cloth  

¶ MS Block  

ʑǘǔ/ǮȄȓȄʈȄǺ/ȭǽ-ǗǚǬǕ 
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ǘǵǷǼȋǺǾǵ ǾȆǬ (Information Sheet ) ƙ ț.Ț 

 

ȅǾǣǵ Ƿǽ-Ț: ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǞǸǔ ͛ȄǵȄ̇Ǽ ǢǼȋǱ ǶȄǼȋǸǑ  

 

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

ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 
ȅǸǿȓǸϊ (Contents ): 

1. ǚǶ֜ʱ ȅǮǹȄǘȀ ϤǸȁȄȋǼǼ ǺȄϡȋǺ ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǢȋǼ ȭǺȅǾȋǵ ͛ȄǵȄ̇Ǽ 

2. Ӷǽ ǶȄǲ ǞǸǔ ǖϢȄϢ ǢȄȋǩǼ ǶǼȄȅǺȅǱͼȅǽǼ ȀʪǢǱȄ ȅǵǴɝȄǼȋǰǼ ǩϢ ȭʙȄʈȄǺ ȅȀ֙ȋǽǾǵ 

 

ǚǶ֜ʱ ȅǮǹȄǘȀ ϤǸȁȄȋǼǼ ǺȄϡȋǺ ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǢȋǼ ȭǺȅǾȋǵ ͛ȄǵȄ̇Ǽ 

ȭǺȅǾȅǵǔ ʙȅʆȓȄǼ ȀȄǷϨ ȅǵǹɝǼ ǢȋǼ ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǞǸǔ ͛ȄǵȄ̇ȋǼǼ ǚǶǼǑ CNC  ǸȄ ǖϢȄϢ ϖȓǔȅʆȓ ȭǺȅǾȋǵ 

ȭʙȄʈȄǺ ȀʪǢǹȄȋǸ ͛ȄǵȄ̇Ǽ ǵȄ ȁȋǽ G-code ǸȄ M -code ʪǢǹȄȋǸ ǢȄǻɝǢǼ ȁȓ ǵȄǑ ǞǼ Ƿȋǽ ǠȓȄǢɝȅǶȋȀ Δʨ ȭǳǣȄ 

ȅǳȋǱ ǶȄȋǼ, Ӷǽ ǖȅǱȅǼʱ ʹȓ ȁȓ ǞǸǔ ǚִǶȄǳǵ ǺȄȋǵ ȅǸ˂ ǥǬȋǱ ǶȄȋǼǑ ǱȄǘ Ǟǘ ǘǚȅǵȋǬ ǗǺǼȄ ԚȋǼȄ ʙȅʆȓȄʨȋǢ 

ȅǸ͚ȄȅǼǱǹȄȋǸ, ǴȄȋǶ ǴȄȋǶ ǗȋǽȄǧǵȄ ǢǼǸǑ 

 

ș. ȭʙȄʈȄȋǺǼ ʙȋȓȄǩǵȆȓǱȄǕ 

CNC  ȭǺȅǾȋǵ ȭǢȄȋǵȄ ǖǶȄȋǼǾǵ ςξ ǢǼȄǼ ǗȋǤ Ȁǔȅ͆͊ ȭʙȄʈȄǺ ȭǺȅǾȋǵ ǲȄǢȄ ǗǸϩǢǑ ȭʙȄʈȄǺʨ ȀȄǴȄǼǰǱ 

CAD/CAM ȀǷǬǠȓʅȄȋǼǼ ǺȄϡȋǺ ȮǱȅǼ ȁȓ ǞǸǔ ȭǺȅǾȋǵǼ Ǣȋ˿ȄǽȄǼ ǷǼϥȄȋǬ ȀǔǼȅʹǱ ǲȄȋǢǑ ȭʙȄʈȄǺʨ ȀʪǢǹȄȋǸ 

ȭǽȄǮ ǢǼȄ ǵȄ ȁȋǽ ȭǺȅǾǵ ֖ǽ Ƕȋǲ ǢȄǩ ǢǼȋǱ ǶȄȋǼǑ 

ǮȄǚǵȋǽȄȋǮǼ ǗȋǤ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ ȭǻ: 

¶ ȭʙȄʈȄǺʨ ȀҪǰɝ ǞǸǔ Δʨ֙Ǒɦ 

¶ ȭʙȄʈȄǺʨ ȭǺȅǾȋǵǼ Ǣȋ˿ȄǽȄǼ ǷǼϥȄȋǬǼ ȀȄȋǲ ȀȄǺ̇ϬԛǰɝǑ 

¶ ȭʙȄʈȄȋǺ ϤǸϘǱ Ӷǽ, ǢȄʨǔ ϣȄǼȄȅǺǬȄǼ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ ȭǮǬȄ ȀʪǢǹȄȋǸ ǚȋ̀ǣ ǗȋǨǑ 

ȭʙȄʈȄȋǺǼ ǺȄǵ ȅǵȅ́Ǳ ǢǼȄ ȁȋǽ ǚִǶȄǳǵ ʙȅʆȓȄ ȅǵ֖ɝǽ ǞǸǔ ȅǵǼȄǶǳǹȄȋǸ Ȁ̩ ̏ȁȓǑ Ǻȋǵ ǼȄӝǵ, "ǞǢǬȄ ȭǨȄǬ ֖ǽ 

ԚȋǼȄ ǠȓȄǢɝȅǶȀ ǵ ͊ǢǼȋǱ ǶȄȋǼ!" 

Ț. ǮȄǚǵȋǽȄǮ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ ǞǸǔ ϤǸȁȄǼǕ 

ȭʙȄʈȄǺ ͛ ȄǵȄ̇ȋǼǼ ǩϢ ȅǸȅǹ̏ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȭǨȄǬ ǷȄǘȋǽǼ ǩϢ USB  ʑȄǘǹ ΚǱ ǞǸǔ ǸȁǵȋǻȄϛǑ Ǹȑ ǷȄǘǽ 

ǸȄ ȀǼȄȀȅǼ Ǣȋ˿ȄǽȄǼ ȀǔȋǻȄȋǤǼ ǩϢ Ethernet  ǸȄ Network Cable ϤǸȁȄǼ ǢǼȄ ȁȓǑ ԚǼȋǵȄ ȭǺȅǾȋǵǼ ȭʹȋʔ RS-

232 Serial Cable ϤǸϘǱ ȁȋǱ ǶȄȋǼǑ 
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ǮȄǚǵȋǽȄȋǮǼ ȀǺȓ Ǻȋǵ ǼȄǣȋǱ ȁȋǸ: 

¶ ȅǮǹȄǘȀ ʪǢǹȄȋǸ Ȁǔ֜ʱ ǗȋǨ ȅǢǵȄǑ 

¶ ȀǔȋǻȄȋǤ ȭǢȄǵ ǸȄǴȄ ȭǵǘǑ 

¶ USB  ǸȄ ȭǵǬǠȓȄǢɝ ȭǢǸǽ ʪǢǹȄȋǸ ǽȄǤȄȋǵȄ ǵȄ ǲȄǢȋǽ ԚȋǼȄ ȭʙȄʈȄǺ ͛ȄǵȄ̇Ǽ ǖȀҪǰɝ ȁȋǱ ǶȄȋǼǑ 

ǖȅǹ˕ǼȄ Ǹȋǽǵ, "ȭǨȄǬǣȄȋǬȄ ֖ǽǠ Ǹȑ ȀǺϬȄ ȮǱȅǼ ǢǼȋǱ ǶȄȋǼǑ" 

ț. ȭʙȄʈȄǺ ͛ȄǵȄ̇Ǽ ʙȅʆȓȄǕ 

ʙǲȋǺ ȅǵǸɝȄȅǧǱ ȅǮǹȄǘȋȀǼ ǺȄϡȋǺ ȭʙȄʈȄǺʨ ȭǽȄǮ ǢǼȋǱ ȁȓǑ ǞǼǶǼ ȭǺȅǾȋǵǼ Ǣȋ˿ȄǽȄǼ ȅ͓ȋǵ Download  ǸȄ 

Transfer  ǖǶǾǵ ȅǵǸɝȄǧǵ ǢȋǼ ͛ȄǵȄ̇Ǽ ʙȅʆȓȄ ςξ ǢǼȄ ȁȓǑ ͛ȄǵȄ̇ȋǼǼ ȀǺȓ ȭʙȄʈȄǺ ԚȋǼȄԚȅǼ ǞǸǔ Δʨ֙ʱǹȄȋǸ 

ȭǺȅǾȋǵ ǞȋȀȋǨ ȅǢǵȄ ǺȅǵǬǼ ǢǼȋǱ ȁȓǑ 

͛ȄǵȄ̇ȋǼǼ ǶȋǼ ȭʙȄʈȄǺʨ ȭǺȅǾȋǵ ǠȋǶǵ ǢȋǼ ǻȄǧȄǘ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ʙȋȓȄǩȋǵ ȭʙȄʈȄȋǺǼ ϤȄǢǗǶ ȮǱȅǼ ǢȋǼ ǼȄǣȄ 

ǚȅǧǱ, ǻȄȋǱ ǹȅǸϫȋǱ ԚǵǼȄȓ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ ȭǻǺǵ ǖȅǹ˕ ǖǶȄȋǼǬǼǼȄ Ǹȋǽǵ, "ȭʙȄʈȄȋǺǼ ϤȄǢǗǶ ǼȄǣȄ ǺȄȋǵ 

ȭǧȄǼǸȄȅǽǼ ȭǣǽȄǼ ǗȋǤ ǱȄǽȄ ȭǳǠȓȄǑ" 

 

Ȝ. ǻȄǧȄǘ ǞǸǔ ȅǵǼȄǶ˭ȄǕ 

ȭʙȄʈȄǺ ͛ȄǵȄ̇ȋǼǼ ǶȋǼ Dry Run ǸȄ Simulation  ǢǼȄ ǖǶȅǼȁȄǻɝǑ Ǟʨ ȅǵȅ́Ǳ ǢȋǼ ȭǻ ȭʙȄʈȄǺʨ ȀʪǢǹȄȋǸ ǢȄǩ 

ǢǼȋǨ ǞǸǔ ǠȓȄǢɝȅǶȀ ǸȄ ӶȋǽǼ ʹȅǱ ȁȋǸ ǵȄǑ Dry Run ǧǽȄǢȄǽȆǵ ȭǺȅǾȋǵǼ ʙȅǱʨ ǖǔȋǾǼ ǖǸ͛Ȅǵ, ӶǽǶȄǲ ǞǸǔ 

Ǣȋ˿ȄǽȄǼ ȅǵȋǳɝǾǵȄ ǻȄǧȄǘ ǢǼȄ ȁȓǑ 

ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǸȄ ͛ȄǵȄ̇ȋǼǼ ȀǺȓ ȭǺȅǾǵ ǖǸϩǘ Ǹ ̎ǸȄ ȅǵǼȄǶǳ ȭǺȄȋǮ ǼȄǣȄ ǚȅǧǱǑ ǖȅǹ˕ǼȄ Ǹȋǽǵ, "Dry Run  

ǢǼȄ ǺȄȋǵ ǹȅǸϫȋǱǼ ȅǸǶǳ Ǟȅȑȋȓ ǧǽȄǑ" 

 

ȀʪǢǹȄȋǸ ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ ǞǸǔ ͛ȄǵȄ̇Ǽ ǢǼȋǽ: 

¶ ǢȄʨǔ ǖǶȄȋǼǾǵ ȅǵ֖ɝǽǹȄȋǸ Ȁ̩ ̏ȁȓǑ 

¶ ǠȓȄǢɝȅǶȀ ǞǸǔ ӶȋǽǼ ʹȅǱ ǢǺ ȁȓǑ 

¶ ǚִǶȄǳǵ ʙȅʆȓȄ ǢȄǻɝǢǼ ǞǸǔ ԚǵǼȄ֕ȅ˭ ȀʹǺ ȁȓǑ 

¶ ȭǺȅǾȋǵǼ ͛ȄȅȓΖ, ǚִǶȄǳǵ ǺȄǵ ǞǸǔ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ȁȓǑ 

¶ Ǻȋǵ ǼȄǣȋǸǵ, "ǞǢʨ ǹȄȋǽȄ ȭǽȄǮ ǢǼȄ ȭʙȄʈȄǺ ǺȄȋǵ ԚȋǼȄ ȅǳȋǵǼ ǢȄǩ ֧ǼȅʹǱǑ" 

 

Ӷǽ ǶȄǲ ǞǸǔ ǖϢȄϢ ǢȄȋǩǼ ǶǼȄȅǺȅǱͼȅǽǼ ȀʪǢǱȄ ȅǵǴɝȄǼȋǰǼ ǩϢ ȭʙȄʈȄǺ ȅȀ֙ȋǽǾǵ 

ȭǺȅǾȅǵǔ ʙȅʆȓȄǼ ȀʪǢǱȄ, ǠȓȄǢɝȅǶȋȀǼ ǺȄǵ ǞǸǔ ӶȋǽǼ ȅǵǼȄǶ˭Ȅ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢ CNC  ǸȄ ϖȓǔȅʆȓ ȭǺȅǾȋǵ ȭʙȄʈȄǺ 

ȀʪǢǹȄȋǸ ǮȄǚǵȋǽȄǮ, ͛ ȄǵȄ̇Ǽ Ǡ ǻȄǧȄǘ ǢǼȄ ǖǱʅ̇ ͼξΖԛǰɝǑ ȭʙȄʈȄǺ ֖ǽǹȄȋǸ ǧȄǽȄȋǽ G-code ǸȄ M -code ǢȄǻɝǢǼ 

ȁȋǸ ǵȄ, ǻȄ ǠȓȄǢɝȅǶȋȀ Δʨ, ӶȋǽǼ ǖȅǱȅǼʱ ʹȓ ǞǸǔ ǚִǶȄǳǵ ǺȄȋǵǼ ʹȅǱ ǥǬȄȋǱ ǶȄȋǼǑ 

Ǟǘ ǘǚȅǵȋǬ ǗǺǼȄ ԚȋǼȄ ʙȅʆȓȄʨ ǴȄȋǶ ǴȄȋǶ ǗȋǽȄǧǵȄ ǢǼǸ: ȭʙȄʈȄǺ ǮȄǚǵȋǽȄǮ, ͛ ȄǵȄ̇Ǽ, ȅȀ֙ȋǽǾǵ, ӶǽǶȄǲ ǻȄǧȄǘ 

ǞǸǔ Dry Run Ǒ 
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CNC  ȭǺȅǾȋǵ ȭǻȋǢȄȋǵȄ ǖǶȄȋǼǾǵ ςξ ǢǼȄǼ ǗȋǤ Ȁǔȅ͆͊ ȭʙȄʈȄǺ ȭǺȅǾȋǵ ǲȄǢȄ ǗǸϩǢǑ ȭʙȄʈȄǺʨ ȀȄǴȄǼǰǱ 

CAD/CAM ȀǷǬǠȓʅȄȋǼǼ ǺȄϡȋǺ ȮǱȅǼ ȁȓ ǞǸǔ ȭǺȅǾȋǵǼ Ǣȋ˿ȄǽȄǼ ǷǼϥȄȋǬ ȀǔǼȅʹǱ ǲȄȋǢǑ 

 

ȭʙȄʈȄǺ ǮȄǚǵȋǽȄȋǮǼ ǗȋǤ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸ: 

¶ ȭʙȄʈȄǺʨ ȀҪǰɝ ǞǸǔ Δʨ֙Ǒɦ 

¶ ȭǺȅǾȋǵǼ Ǣȋ˿ȄǽȄǼ ǷǼϥȄȋǬǼ Ȁȋˈ ȀȄǺ̇ϬԛǰɝǑ 

¶ ϤǸϘǱ Ӷǽ, ǢȄʨǔ ϣȄǼȄȅǺǬȄǼ ǞǸǔ ǠȓȄǢɝȅǶȀ ȭǮǬȄ ȀʪǢǹȄȋǸ ǚȋ̀ǣ ǗȋǨǑ 

 

ș. ȭʙȄʈȄǺ ȅȀ֙ȋǽǾǵ 

Ȁǔ˕Ȅ: ȅȀ֙ȋǽǾǵ ȁȋǽȄ ȭʙȄʈȄǺ ǧȄǽȄȋǵȄǼ ǗȋǤ ǹȄӨɝȓȄǽ ǸȄ ȀǷǬǠȓʅȄȋǼ ʏȄȓȄǽ ǼȄǵ ǢǼȄ, ǻȄȋǱ ӶǽǶȄǲ, ǢȄʨǔ 

ϣȄǼȄȅǺǬȄǼ ǞǸǔ Ȁ̭ȄϤ Ȁǔǥǿɝ ǻȄǧȄǘ ǢǼȄ ǻȄȓǑ 

ӶǽǶȄǲ ǻȄǧȄǘ (Tool Path Verification ): 

ӶǽǶȄǲ ǻȄǧȄǘ ȁȋǽȄ ȭǺȅǾȅǵǔ ʙȅʆȓȄȓ ӶȋǽǼ ǧǽȄǧǽ ȅǵǼȆʹǰ ǢǼȄǑ ǞǼ ǺȄϡȋǺ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ ȭǻ ǢȄǬȄ ǸȄ ǻ̆ȄǔǾ 

ȮǱȅǼǼ ǩϢ Ӷǽ ȅǵǴɝȄȅǼǱ Ƕȋǲ ȀʪǢǹȄȋǸ ǧǽȋǨ ȅǢǵȄǑ Ǟʨ ͼξΖԛǰɝ ǢȄǼǰ ǻȅǳ ӶǽǶȄǲ ֖ǽ ǲȄȋǢ, ǱȄȁȋǽ ǠȓȄǢɝȅǶȋȀ 

ǖǻȄȅǧǱ ǢȄǬȄ, ǤǱɝ ǸȄ ʹȅǱ ȁȋǱ ǶȄȋǼǑ ӶǽǶȄǲ ǻȄǧȄǘȋȓ ȀȄǴȄǼǰǱ ǹȄӨɝȓȄǽ ȅȀ֙ȋǽǾǵ ǸȄ Dry Run ϤǸȁȄǼ ǢǼȄ ȁȓ, 

ǻȄȋǱ ǸȄ͚Ǹ ȭǺȅǾȋǵ ȭǢȄȋǵȄ ǴǼȋǵǼ Ȁǔǥǿɝ ǸȄ Δʨ ǥǬȄǼ ǗȋǤ ȀǺϬȄ ǾǵȄʱ ǢǼȄ ǻȄȓǑ 

 

ǢȄʨǔ ϣȄǼȄȅǺǬȄǼ ǶǼȆʹȄ (Cutting Parameter Inspection ): 

ǢȄʨǔ ϣȄǼȄȅǺǬȄǼ ǶǼȆʹȄ ȁȋǽȄ ȭǺȅǾȋǵ ϤǸϘǱ ǢȄʨǔ ȅ͟Ǯ, ȅǷǮ ȭǼǬ ǞǸǔ ǢȄʨǔ ǤǹȆǼǱȄǼ ȀʪǢǱȄ ǻȄǧȄǘ ǢǼȄǑ 

ȀʪǢ ϣȄǼȄȅǺǬȄǼ ȅǵȅ́Ǳ ǢǼȋǽ ӶȋǽǼ ǩȆǸǵǢȄǽ ֕ȅ˸ ǶȄȓ, ǠȓȄǢɝȅǶȋȀ ȅʙȅȀǾǵ ǢȄǬȄ ȁȓ ǞǸǔ ǚִǶȄǳǵ ǺȄǵ ǚ̏Ǳ 

ȁȓǑ ǚǳȄȁǼǰϖοǶ, ȅǷǮ ȭǼǬ ӝǸ ȭǸȅǾ ȁȋǽ Ӷȋǽ ǖȅǱȅǼʱ ǧȄǶ ǶȑȋǸ, ǗǼ ǢǺ ȁȋǽ ǚִǶȄǳǵ ǴȆǼ ȁȋǸǑ ǱȄǘ Ǟǘ 

ϣȄǼȄȅǺǬȄǼͼȅǽ ǗȋǤ ȭǲȋǢ ǶǼȆʹȄ Ǡ ǻȄǧȄǘ ǢǼȄ ǗǸϩǢǑ 
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Δʨ ʙȅǱȋǼȄǴ (Error Prevention):  

Δʨ ʙȅǱȋǼȄǴ ǺȄȋǵ ȁȋǽȄ Ȁ̭ȄϤ Ȁǔǥǿɝ, ǠǹȄǼϨȄǶ ǸȄ Ӷǽ-ǠȓȄǢɝȅǶȀ ǘ̀ȄǼȋǷȋǼ̑ ǗȋǤǹȄȋǤǘ ǾǵȄʱ ǞǸǔ ȀǺȄǴȄǵ ǢǼȄǑ 

ȭǺȅǾȋǵ ȀǼȄȀȅǼ ȭʙȄʈȄǺ ǧȄǽȄȋǵȄǼ ǗȋǤ ȅȀ֙ȋǽǾǵ ǸȄ Dry Run ǢǼȋǽ ȭǻȋǢȄȋǵȄ ֖ȋǽǼ Ȁ̭ȄǸǵȄ ǢǺȄȋǵȄ ǻȄȓǑ Ǟʨ 

ǠȓȄǢɝȅǶȋȀ Δʨ, ӶȋǽǼ ʹȓ ǞǸǔ ǚִǶȄǳǵ ϤȄǥȄǱ ʙȅǱȋǼȄǴ ǢȋǼǑ ǖȅǹ˕ ǖǶȄȋǼǬǼǼȄ Ǹȋǽǵ, ƝȭǨȄǬ ΔʨǠ Ǹȑ ʹȅǱǼ 

ǢȄǼǰ ȁȋǱ ǶȄȋǼ, ǱȄǘ ʙȅǱʨ ȭʙȄʈȄǺ ǗȋǤ ǶǼȆʹȄ ǢǼȄ ǖǶȅǼȁȄǻɝǑƞ 

ȅǵǼȄǶ˭Ȅ ֕ȅ˸ (Safety Enhancement ): 

ȅǵǼȄǶ˭Ȅ ֕ȅ˸ ǺȄȋǵ ȭǺȅǾȅǵǔ ʙȅʆȓȄǼ ȀǺȓ ǠȓȄǢɝȅǶȀ, Ӷǽ ǞǸǔ ǖǶȄȋǼǬȋǼǼ ֧ǼʹȄ ȅǵȅ́Ǳ ǢǼȄǑ ȀʪǢ ӶǽǶȄǲ, ǢȄʨǔ 

ϣȄǼȄȅǺǬȄǼ ǞǸǔ Δʨ ʙȅǱȋǼȄȋǴǼ ǺȄϡȋǺ Ȁ̭ȄϤ ԋǥɝǬǵȄ ǞǸǔ ʹȅǱ ǢǺȄȋǵȄ ǻȄȓǑ Dry Run ǸȄ ȅȀ֙ȋǽǾǵ ǧǽȄǢȄǽȆǵ 

ȭǺȅǾǵȋǢ ȅǵǼȄǶǳ ȭǺȄȋǮ ǼȄǣȄ ȁȓǑ Ǟʨ ǠȓȄǢɝȅǶȀ Ǡ ӶȋǽǼ Ȁ̭ȄϤ ́ ȅǱ ǢȅǺȋȓ ǚִǶȄǳǵ ʙȅʆȓȄȋǢ ȅǵǼȄǶǳ Ǡ ǳ  ́ǢȋǼǑ 

Ț. Dry Run (ǹȄӨɝȓȄǽ ȅǼȁȄȀɝȄǽ) 

Dry Run ȁȋǽȄ CNC  ǸȄ ϖȓǔȅʆȓ ȭǺȅǾȋǵ ȭʙȄʈȄȋǺǼ ǶǼȆʹȄ-ǧǽȄǧǽ ǴȆǼ ǤȅǱȋǱ ǧȄǽȄȋǵȄ, ǻȄȋǱ ȅǵȅ́Ǳ ǢǼȄ ǻȄȓ ȭǻ 

ӶǽǶȄǲ, ǢȄʨǔ ϣȄǼȄȅǺǬȄǼ ǞǸǔ ȭǺȅǾȋǵǼ ȀǢǽ ǢȄǻɝʆǺ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨǑ Dry Run ȀǼȄȀȅǼ ǢȄʨǔ ςξ ǢǼȄǼ 

ǗȋǤ Ȁ̭ȄϤ Δʨ, Ȁǔǥǿɝ ǞǸǔ ǖϖȄǹȄȅǸǢ ֙ǹȋǺ̀ ǾǵȄʱ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

Dry Run -ǞǼ ǚȋ˶ϩ Ǡ ͼξΖ 

¶ ȅǵ֖ɝǽǱȄ ǻȄǧȄǘ: Dry Run ǧǽȄǢȄǽȆǵ ӶǽǶȄǲ, ȅǷǮ ȭǼǬ, ȅ͟Ǯ ǞǸǔ ǢȄʨǔ ǤǹȆǼǱȄ ǶǻɝȋǸ́ǰ ǢǼȄ ȁȓǑ 

¶ ֧ǼʹȄ: ǠȓȄǢɝȅǶȀ, Ӷǽ ǞǸǔ ȭǺȅǾǵȋǢ Ȁ̭ȄϤ ʹȅǱ ȭǲȋǢ ǼʹȄ ǢȋǼǑ 

¶ Δʨ ʙȅǱȋǼȄǴ: ȭʙȄʈȄȋǺ ǲȄǢȄ ȭǨȄǬǣȄȋǬȄ ֖ǽ ǸȄ Ȁǔǥǿɝ ǗȋǤǹȄȋǤǘ ǾǵȄʱ ȁȓǑ 

¶ ǖǶȄȋǼǬȋǼǼ ȅǵǼȄǶ˭Ȅ: ȀʪǢ Dry Run ȅǵȅ́Ǳ ǢǼȋǽ ȁǭȄִ ԋǥɝǬǵȄ ǸȄ ǻȄȅ̆Ǣ ʹȅǱ ȁǠȓȄǼ Ȁ̭ȄǸǵȄ ǢȋǺǑ 

Dry Run ʙȅʆȓȄ 

¶ ǠȓȄǢɝȅǶȀ ȀʪǢǹȄȋǸ ʴʅȄ̩ ǢǼȄ ǞǸǔ ȭǢ̊Ȅȓǰ ȅǵȅ́Ǳ ǢǼȄǑ 

¶ ʙȋȓȄǩǵ ȁȋǽ ȭǺȅǾȋǵǼ ֢Ϣ ȅǸҍ ǶǼȆʹȄ ǢǼȄǑ 

¶ ʙǴȄǵ ֧ǘǧ Ǡ ǩξȅǼ ֧ǘǧ ǧȄ֟ ǢǼȄǑ 

Dry Run ςξ: 

¶ ȭʙȄʈȄǺ ǴȆǼ ǤȅǱȋǱ ǧȄǽȄǵǑ 

¶ ʙȅǱʨ Ӷǽ ֙ǹȋǺ̀ ǺȅǵǬǼ ǢξǵǑ 

¶ ȅǵȅ́Ǳ Ǣξǵ ȭǻ Ӷǽ ǠȓȄǢɝȅǶȋȀǼ Ǻȋϡ Ȁǔǥǿɝ ǢǼȋǨ ǵȄǑ 

ǻȄǧȄǘ: 

¶ ӶǽǶȄǲ ȀʪǢǹȄȋǸ ǧǽȋǨ ȅǢ ǵȄǑ 

¶ ǢȄʨǔ ǤǹȆǼǱȄ ǞǸǔ ȅǷǮ ȭǼǬ ȀʪǢ ȅǢ ǵȄǑ 

¶ ǖϖȄǹȄȅǸǢ ǸȄ ӱǓȅǢԛǰɝ ֙ǹȋǺ̀ ǗȋǨ ȅǢ ǵȄǑ 
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ȭȀǽǷ ȭǧǢ (Self -check)  ƙ ț.Ț 

 

1. CNC  ȭʙȄʈȄǺ ȀȄǴȄǼǰǱ ȭǢȄǵ ǷȄǘǽ ǷǼϥȄȋǬ ȀǔǼȅʹǱ ȁȓ? 

2. ȭʙȄʈȄǺ ͛ȄǵȄ̇ȋǼǼ ǗȋǤ ȭǢȄǵ ȅǸǿȓͼȋǽȄ ǻȄǧȄǘ ǢǼȄ ǚȅǧǱ? 

3. ȭʙȄʈȄǺ ͛ȄǵȄ̇ȋǼǼ ǩϢ ȭǢȄǵ ȭǢȄǵ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

4. ƝProgram Verify ƞ ǷȄǔǾȋǵǼ ǢȄǩ ǢȆ? 

5. ȭʙȄʈȄǺ ϤȄǢǗǶ ǼȄǣȄ ȭǢǵ ǩξȅǼ?  
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ǚ˭ǼǶʔ (Answer Key ) ƙ ț.Ț  

 

ș. CNC  ȭʙȄʈȄǺ ȀȄǴȄǼǰǱ ȭǢȄǵ ǷȄǘǽ ǷǼϥȄȋǬ ȀǔǼȅʹǱ ȁȓ? 

ǚ˭ǼǕ 

CNC ȭʙȄʈȄǺ ȀȄǴȄǼǰǱ .NC  ǸȄ .TXT  ǷǼϥȄȋǬ ȀǔǼȅʹǱ ȁȓǑ ȅǢӫ ȭǺȅǾȋǵ .CNC  ǸȄ ȅǵȅǳɝ͊ Ǣȋ˿Ȅǽ ǷǼϥȄǬǠ 

ϤǸȁȄǼ ǢǼȄ ȁȓǑ Ǟǘ ǷȄǘǽͼȋǽȄ G-code ǸȄ M -code ȅǵȋȓ ȮǱȅǼ, ǻȄ ȭǺȅǾȋǵǼ ǩϢ ȀǼȄȀȅǼ ǢǺȄ̃ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼǑ 

 

Ț. ȭʙȄʈȄǺ ͛ȄǵȄ̇ȋǼǼ ǗȋǤ ȭǢȄǵ ȅǸǿȓͼȋǽȄ ǻȄǧȄǘ ǢǼȄ ǚȅǧǱ? 

ǚ˭ǼǕ 

ȭʙȄʈȄǺ ͛ȄǵȄ̇ȋǼǼ ǗȋǤ ȀǸɝʙǲǺ ȭʙȄʈȄǺʨ ȀҪǰɝǹȄȋǸ ǶǼȆʹȄ ǢǼȋǱ ȁȓǑ Ӷǽ ǶȄǲ, ǢȄʨǔ ȅ͟Ǯ, ȅǷǮ ȭǼǬ, ǠȓȄǢɝȅǶȀ 

ǮȄǘȋǺǵǾǵ ǞǸǔ ȭǢȄȋǮ ȭǢȄȋǵȄ ֖ǽ ǗȋǨ ȅǢǵȄ ǻȄǧȄǘ ǢǼȄ ǚȅǧǱǑ ǞǨȄȑȄ ȭǺȅǾȋǵǼ Ǣȋ˿Ȅǽ Ǣ̩ʅȄʨȅǸȅǽʨ ǞǸǔ ȀʪǢ 

ǷȄǘǽ ǷǼϥȄǬǠ ȅǵȅ́Ǳ ǢǼȋǱ ȁȋǸǑ 

 

ț. ȭʙȄʈȄǺ ͛ȄǵȄ̇ȋǼǼ ǩϢ ȭǢȄǵ ȭǢȄǵ ȅǮǹȄǘȀ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ǚ˭ǼǕ 

ȭʙȄʈȄǺ ͛ȄǵȄ̇ȋǼǼ ǩϢ ȀȄǴȄǼǰǱ USB  ʑȄǘǹ, Ethernet, RS -232 Serial Cable, Memory Card ǸȄ 

Compact Flash Card  ϤǸȁȄǼ ǢǼȄ ȁȓǑ ȅǢӫ ǗԎȅǵǢ CNC  ȭǺȅǾȋǵ ǠȓʅȄǼȋǽȀ ʏȄ̑ǷȄǼ ȅȀȋ͗ǺǠ ϤǸȁȄǼ ǢǼȄ 

ȭǻȋǱ ǶȄȋǼǑ 

 

Ȝ. ƝProgram Verify ƞ ǷȄǔǾȋǵǼ ǢȄǩ ǢȆ? 

ǚ˭ǼǕ 

ƝProgram Verify ƞ ǷȄǔǾȋǵǼ ǺȄϡȋǺ CNC  ȭʙȄʈȄȋǺǼ G-code ǞǸǔ M -code ǶǼȆʹȄ ǢǼȄ ȁȓǑ Ǟʨ ȭǳǣȄȓ 

ȭʙȄʈȄǺ ʪǢǹȄȋǸ ǢȄǩ ǢǼȋǸ ȅǢǵȄ ǞǸǔ ȭǢȄȋǵȄ ֖ǽ ǸȄ Ȁǔǥǿɝ ǗȋǨ ȅǢ ǵȄǑ ȭʙȄʈȄǺ ǼȄǵ ǢǼȄǼ ǗȋǤ Ǟʨ ϤǸȁȄǼ ǢǼȋǽ 

ȭǺȅǾǵ Ǡ ǠȓȄǢɝȅǶȋȀǼ ʹȅǱ ǢǺȄȋǵȄ ǻȄȓǑ 

 

ȝ. ȭʙȄʈȄǺ ϤȄǢǗǶ ǼȄǣȄ ȭǢǵ ǩξȅǼ? 

ǚ˭ǼǕ 

ȭʙȄʈȄȋǺǼ ϤȄǢǗǶ ǼȄǣȄ ǩξȅǼ ǢȄǼǰ ȁȄǼȄȋǵȄ ǸȄ ԋǵͫȅǱԛǰɝ ǷȄǘǽ ȭǺȅǾǵ ǖǶȄȋǼǾǵ ϤȄȁǱ ǢǼȋǱ ǶȄȋǼǑ ϤȄǢǗǶ ǲȄǢȋǽ 

ʙȋȓȄǩȋǵ ȭʙȄʈȄǺ ԚǵǼȄȓ ȅǼȋ͗ȄǼ ǢǼȄ ǻȄȓǑ Ǟʨ ȀǺȓ ǸсǧȄȓ ǞǸǔ ǠȓȄǢɝȅǶȀ ʹȅǱǼ ӱǓȅǢ ǢǺȄȓǑ 
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ǩǸ ȅǾǬ (Job Sheet) ƙ ț.Ț.ș 

 

ǩȋǸǼ ǵȄǺǕ CNC  ȭʙȄʈȄǺ ǘǵԚǬ Ǡ ͛ȄǵȄ̇Ǽ ǢǼȄǑ  

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁǕ 

1. ȭʙȄʈȄǺ ʙϊǱ Ǡ ǻȄǧȄǘ ǢǼȄǑ 

2. USB  ǸȄ ȭǵǬǠȓȄȋǢɝǼ ǺȄϡȋǺ ȭʙȄʈȄǺ ʏȄ̑ǷȄǼ ǢǼȄǑ 

3. ȭǺȅǾȋǵ ȭʙȄʈȄǺ ȭǽȄǮ ǢǼȄǑ 

4. ȅȀ֙ȋǽǾǵ ǸȄ Program Verify ǧȄǽȄȋǵȄǑ 

5. ȭʙȄʈȄǺ ȀǔǼʹǰ Ǡ ϤȄǢǗǶ ȮǱȅǼ ǢǼȄǑ 

 

ȀǱǢɝǱȄǕ 

1. ǷȄǘǽ ʏȄ̑ǷȄȋǼǼ ȀǺȓ ȭǺȅǾǵ Ǹ ̎ǵȄ ǢǼȄǑ 

2. ֖ǽ ǵȄȋǺǼ ǷȄǘǽ ǠǹȄǼǼȄǘǬ ǵȄ ǢǼȄǑ 

3. ȭʙȄʈȄǺ ǻȄǧȄǘ ǵȄ ǢȋǼ ȭǺȅǾǵ ǧȄ֟ ǵȄ ǢǼȄǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) ƙ ț.Ț.ș 

 

ǩȋǸǼ ǵȄǺǕ CNC ȭʙȄʈȄǺ ǘǵԚǬ Ǡ ͛ȄǵȄ̇Ǽ ǢǼȄǑ  

 

 

ʙȋȓȄǩǵȆȓ PPE Ȁ֚ȁǕ 

¶ Anti -static wrist band  

¶ Safety gloves  

 

ʙȋȓȄǩǵȆȓ ӶǽȀ Ǡ ǘʹǘǶȋǺ̀Ǖ 

¶ USB drive  

¶ Laptop/PC  

¶ CNC Control Panel  

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀǕ 

CNC  ȭʙȄʈȄǺ ǷȄǘǽ (.NC/.TXT ) 

 

ʑǘǔ/ǮȄȓȄʈȄǺ/ȭǽ-ǗǚǬǕ 
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ǘǵǷǼȋǺǾǵ ǾȆǬ (Information Sheet ) - ț.ț 

 

ȅǾǣǵ Ƿǽ-ș: ȅȀǞǵȅȀ ȅǺȅǽǔ ȭǺȅǾȋǵǼ ǢȄǩ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ǾǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ  
 

ȅǸǿȓǸϊ (Contents ): 

V ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ǠȓȄǢɝȅǶȀ ǺȄǚ̀ ǢǼȄ 

V ȭʙȄʈȄǺ ǖԑȀȄȋǼ ǚǶȄǳȄǵ ȮǱȅǼǼ ǩϢ ȅȀǞǵȅȀ ȅǺȅǽǔ ǖǶȄȋǼǾǵ 

V ʙȋȓȄǩȋǵ ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ ʈȁǰ 

 

ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ ʙȅȀȅǮǚǼ ǖԑȀȄȋǼ ǠȓȄǢɝȅǶȀ ǺȄǚ̀ ǢǼȄ 

ǠȓȄǢɝȅǶȀ ȀʪǢǹȄȋǸ ǺȄǚ̀ ǢǼȄ ȅǺȅǽǔ ȭǺȅǾȅǵǔȋȓǼ ʙǲǺ Ǡ ȀǸȋǧȋȓ ͼξΖԛǰɝ ǴȄǶǑ ȀʪǢ ʴʅȄȅ̩ǔ Ǡ ȭǢ̊Ȅȓǰ ǵȄ 

ǲȄǢȋǽ ǢȄʨǔ-ӶȋǽǼ ǖȅǱȅǼʱ ʹȓ, ȅǹȋʛǾǵ, ǺȄʔȄȅǱȅǼʱ ǼȄǵǗǚǬ ǞǸǔ ǷǽǤǱǹȄȋǸ ǠȓȄǢɝȅǶȀ ǵ ͊ȁǠȓȄ Ȁȁ ǖȋǵǢ 

ȀǺϬȄ ȭǳǣȄ ȭǳȓǑ Ǟǘ ǖϡȄȓʨǼ ǚȋ˶ϩ ȁȋǽȄ ǞǢǢ ǖǶȄȋǼǬȋǼǼ ǩϢ ʅ͗Ȅ̃ȄǮɝ, ȅǵǼȄǶǳ Ǡ ԚǵǼȄ֕ȅ-˭ȭǻȄϛ Ƕ˸ȅǱ ʙǳȄǵ 

ǢǼȄ, ǻȄȋǱ ǢȄǩ ȅǵ֖ɝǽ Ǡ ȅǵǼȄǶǳǹȄȋǸ ǢǼȄ ǻȄȓǑ 

 

ʙȋȓȄǩǵȆȓ ȀǼ˙ȄǺ Ǡ ǚǶǢǼǰ (Ȁǔȅʹ̔): 

¶ ǚǶ֜ʱ Chuck / Collet / Fixture (Three -jaw, Four -jaw, Collet)   

¶ Live center / Dead center, Tailstock  

¶ Dial indicator (0.01 mm  ȭǼǩ֟ʅǾǵ Ȁȁ) ǞǸǔ magn etic base  

¶ Chuck key / Torque wrench (ǻȅǳ ϥȄԑȓȄǷʅȄǢǧȄǼȄǼ ǬǢɝ ȭǳǠǻȂȄ ǲȄȋǢ)  

¶ Cleaning brush, lint -free cloth, solvent (ϖ  ˏǠ ȭǱǽ ֙ )ɦ  

¶ Safety PPE : ǧǾǺȄ, ȅȁȓȄǼ/ǢȄǵ ǢǹȄǼ, ȅǵǼȄǶ˭Ȅ ӮȋǱȄ, ʙȅǱȋǼȄǴȆ ˁȄǹȀ (ǻǣǵ ʙȋǻȄǩʅ)  

¶ Soft jaws / mandrel / steady rest (ʙȋȓȄǩǵ ǖԑǻȄǻȂȆ)  

¶ Tool -setter ǸȄ Ӷǽ-ǖǷȋȀǬ ȅǮǹȄǘȀ (ǻȅǳ ǲȄȋǢ)  

 

ʙϊȅǱ (Preparation ) 

1. ȭȀǷʨ Ǡ ǶȄǠȓȄǼ ȭǧǢ: ǖǶȄȋǼǬȋǼǼ PPE ǶξǵǑ ȭǺȅǾȋǵǼ ʙǴȄǵ ֧ǘǧ ǧȄ֟ Ǣξǵ ǞǸǔ ǩξȅǼ ͗Ƕ ǢȄǻɝǢȄȅǼǱȄ 

ǶǼȆʹȄ ǢȋǼ ȅǵǵǑ 

2. ǶȅǼˏ̏ǱȄ: ȅ͟ǽ̃, chuck -֙ǣ Ǡ ǠȓǢɝȅǶȋȀǼ ǸȀȄǼ ǖǔǾ ǹȄȋǽȄǹȄȋǸ ǶȅǼ͈ȄǼ ǢξǵτԏǽȄ, ȅǧǶ ǸȄ ʹϨȄ̀ 

ǲȄǢȋǽ ǱȄ ȀǼȄǵǑ ǶȅǼ͈ȄǼ ǸȀȄ ǵȄ ǲȄǢȋǽ ȭǢ̊Ȅȓǰ Ǡ ʴʅȄȅ̩ǔ ʪǢ ȁȋǸ ǵȄǑ 

3. ǘǵȋ͟ǢǾǵ: Chuck, collet Ǡ soft jaws -ǞǼ ǖǸ͛Ȅ ǶǼȆʹȄ ǢξǵτǷȄǬȄ, ӶȋǬ ǲȄǢȄ Ǡ ǖȅǱȅǼʱ ǥǿɝǰ 

ǲȄǢȋǽ ʙȅǱ͛ȄǶǵ ǢξǵǑ 

4. ǚǶ֜ʱ ȅǮǹȄǘȀ ȅǵǸɝȄǧǵ: ǠȓȄǢɝȅǶȋȀǼ ϤȄȀ, Ȯǳǥɝʅ ǞǸǔ ǩʅȄȅǺȅǱ ȭǳȋǣ ǨǢ/ǢȋǽǬ/ϥȄȋ̂ǽ ǸȄ steady rest 

ȅǵǸɝȄǧǵ ǢξǵǑ 
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ʅ͗Ȅ̃ȄǮɝ ǺȄǚȅ̀ǔ Ƕ˸ȅǱ - ǴȄȋǶ ǴȄȋǶǕ 

(ȭǵȄǬ: ʙȅǱʨ ȭǺȅǾǵ Ǡ ǩǤ/ǧȄȋǢǼ ϥȄԑֱǷʅȄǢǧȄǼȄȋǼǼ ȅǵȋǳɝǾ ǖԑȀǼǰ ǢȋǼȄτȅǸȋǾǿǱ: ǬǢɝ Ǡ ʴʅȄȅ̩ǔ-ʙȄȀȄǼ 

ȅǸǿȋȓǑ) 

 

ǴȄǶ ș ð Chuck/Collet ʙϊǱ Ǡ ǸȀȄȋǵȄ 

1. ȅ̃͟ǽ ͚ȋǼǼ ȅǵȋǳɝȅǾǢȄ ǖԑȀȄȋǼ chuck  ǸȄ collet  ǸȀȄǠ ǞǸǔ ȁȄǽǢȄ ǬǨɝ ȅǳȋȓ ȅǷʺ ǢȋǼȄ (ǻȅǳ ǗǽȄǳȄ 

chuck) Ǒ 

2. ǻȅǳ chuck  ǗǽȄǳȄǹȄȋǸ ǽȄǤȄȋǵȄ ȁȓ, spindle taper ǞǸǔ chuck mounting surf ace ǶȅǼ͈ȄǼ Ǡ 

֧ ͈ǲȄʹǢǑ 

ǴȄǶ Ț ð ǠȓȄǢɝȅǶȀ ǘǵȀȄǬɝ Ǡ ʙȄǲȅǺǢ ǬȄǘʨǔ 

1. ǠȓȄǢɝȅǶȀȋǢ ǧʅȄǢ-ǞǼ Ǻȋϡ ȭǼȋǣ ȁȄǱ ȅǳȋȓ ǸȄ ȁȄǽǢȄ ǬȄǧ ȅǳȋȓ ǖǸ͛Ȅǵ ʪǢ ǢȋǼȄ; ǠǹȄǼȁʅȄǔ 

(unsupported length ) ǻǱǬȄ Ȁ̭Ǹ ȭǨȄǬ ǼȄȋǣȄǑ 

2. Three -jaw -Ǟ: ȀǸ ǩƛȭǢ ȀȄǺ˙Ϭ ȭǼȋǣ ǴȆȋǼ ǴȆȋǼ ʆȀ-ǬȄǘǬ ǢȋǼȄðʙǲȋǺ ȁȄǽǢȄ, ǶȋǼ ʆǺȄεȋȓ Ǿ  ɦ

ǢȋǼȄǑ ǧȄǼ-ǩ-ȭǱ: ʙȅǱʨ ǩ Ȁǔȅʹ̔ ȀǺεȓ ǢȋǼ ȭǢȋ̊ ǗȋǵȄǑ 

3. Collet -Ǟ: ǠȓȄǢɝȅǶȀȋǢ collet -ǞǼ Ǻȋϡ ԚǾ ǘǵ ǢȋǼ ȁʅȄ̃ ǬȄǘǬ ǢȋǼȄ; ǱȄǼǶǼ ǬǢɝ ȭ͟ȅȀȅǷȋǢǾȋǵǼ 

ǺȋǱȄ ȭǾǿ ǬȄǘʨǔ ǢȋǼȄǑ (ǻȅǳ ǬǢɝ ȭ͟Ȁ ȭǳȓ ǵȄ, ȅǵǺɝȄǱȄǼ ȅǵȋǳɝǾȄԑȀȄȋǼ ǢȑȄ ǢȋǼȄ)Ǒ 

ǴȄǶ ț ð ȭǢ̊Ȅȓǰ (Centering / Runout correction ) 

1. Dial indicator -ȭǢ magnetic base ȅǳȋȓ ǧȄǽȄǵ-֙ȋǣ ͛ȄǶǵ Ǣξǵ; indicator tip ǠȓȄǢɝȅǶȋȀǼ 

OD-Ǟ ͟Ǿɝ ǢǼȄǠ (ȅ̃͟ǽ ӢǼȄǘ)Ǒ 

2. ȅ̃͟ǽ ǴȆǼ ǤȅǱȋǱ ȭǥȄǼȄǠ ǞǸǔ ȀȋǸɝȄ̩-ȅǵ̦ ǺȄǵ ȭǵȄǬ ǢȋǼ runout  ǶȅǼǺȄǶ ǢȋǼȄǑ ȀȄǴȄǼǰ ǺȄǵ (ȅǵ֖ɝǽ 

ǢȄȋǩǼ ǩϢ): ǅ 0.01 mm ; ȀȄǴȄǼǰ ǢȄȋǩǼ ǩϢ ǅ 0.02ƙ0.03 mm ʈȁǰȋǻȄϛǑ 

3. Three -jaw : ǻȅǳ runout  ȭǸȅǾ ȁȓ, chuck  ȭǲȋǢ ǠȓȄǢɝȅǶȀ ԅȋǽ-ǴȅǼ ǞǸǔ ԚǵǼȄȓ ǸȀȄǠ; ʙȋȓȄǩȋǵ 

soft jaws ϤǸȁȄǼ ǢȋǼ ǠȓȄǢɝȅǶȋȀǼ ǢǵϜȄʮ ȀȄǼȋǷȀ ǢȄ͗ǺȄǘǩ ǢȋǼȄǑ 

4. Four -jaw (independent jaws ): dial indicator -ǞǼ ǺȄϡȋǺ ʙȅǱʨ ǩ-ȭǢ ǗǽȄǳȄǹȄȋǸ ȀȄǺ˙Ϭ 

ǢȋǼ ȭǢ̊Ȅȓǰ ǢȋǼȄðʙǲȋǺ OD  ȭǼȅǮȓȄǽ-runout  ȀʪǢ ǢȋǼȄ, ǶȋǼ ȭǷǘȀ-runout  ȭǧǢ ǢȋǼȄǑ 

5. Collet : ȀȄǴȄǼǰǱ centering  ǹȄȋǽȄ ǲȄȋǢ; ȅǢβ ǻȅǳ axial misalignment ǲȄȋǢ, collet -seat Ǡ 

Ӷǽ-ϩȄǔǢ ǶȅǼʹȄ ǢȋǼȄǑ 

ǴȄǶ Ȝ ð Tailstock / Live center ϤǸȁȄǼ (ǳȆǥɝ ǖǔȋǾǼ ȭʹȋʔ) 

1. ǽνȄ ǸȄ ǶȄǱǽȄ ǠȓȄǢɝȅǶȋȀ tailstock  ǸȄ live center ϤǸȁȄǼ ǢǼȄ ǗǸϩǢǑ tailstock -ǞǼ ǖǸ͛Ȅǵ ȭǻǵ 

spindle centerline -ǞǼ ȀȄȋǲ ȅǺǽ ǲȄȋǢǑ 

2. Tailstock quill -ȭǢ ǵʝ ǧȄǶ ȅǳȋȓ ǢǵǷǺɝ ǢȋǼȄ; Ўᶴ ȭǸȅǾ ȭʙȀ ǢǼȋǸǵ ǵȄðǭȄ̃Ȅ shrinkage  ǸȄ 

deformation  ȁȋǱ ǶȄȋǼǑ 

3. Tailstock -Ǟ pre -set ǢǼȄǼ ǶǼ ǮȄȓȄǽ ǘȅ̃ȋǢǬȋǼ ǸȄǼ ǬȄǵɝ ǢȋǼ alignment  ǻȄǧȄǘ ǢȋǼȄǑ 

ǴȄǶ ȝ ð steady rest Ǡ follow rest (Ǹȑ ǗǢȄǼ/ǳȆǥɝ ǖǔȋǾ) 

1. ǻǣǵ unsupported length ȭǸȅǾ ȁȓ (> recommended L/D), steady rest  ǸȄ follow  rest  

ϤǸȁȄǼ ǢȋǼ ֚ǽ ȭ͟Ȅʨɝǔ ǸȄȑȄȋǱ ȁȋǸǑ 

2. steady rest pads -ȭǢ ǠȓȄǢɝȅǶȋȀǼ ȀȄȋǲ ȁȄǽǢȄ ͟ȋǾɝ ȭȀǬ ǢȋǼ, ǞǸǔ runout/deflection ȭǧǢ ǢȋǼ 

ȅǵȋǱ ȁȋǸǑ 
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ǴȄǶ Ȟ ð ȭǾǿ ǬȄǘʨǔ Ǡ ȅǵǼȄǶ˭Ȅ ǻȄǧȄǘ 

1. ȀǸ ǩȋǻȂ ̀ȀǺȄǵǹȄȋǸ ǬȄǘǬ ǢǼȄ ǗȋǨ ȅǢǵȄ ǻȄǧȄǘ ǢȋǼȄðǧȄǢ-ȅǢ ǸȄǘȋǼ ȭǷȋǽ ǼȄȋǣȄǑ 

2. ȅ̃͟ǽ-ȭǢ ȁȄȋǱ ӢȅǼȋȓ ȭǧǢ ǢȋǼȄ ȭǢȄȋǵȄ ǸȄǴȄ ǸȄ ӝǓǱ ǗȋǨ ȅǢ ǵȄǑ 

3. ΚǱ ӣǰɝȋǵ ȭǬ͗ ǧȄǽȄȋǱ ȁȋǸ ǵȄðʙǲȋǺ low RPM -Ǟ spin ǢȋǼ vibration, noise ǸȄ slip -ǞǼ ǩϢ 

ǶǼȆʹȄ ǢȋǼȄǑ 

 

ǠȓȄǢɝȅǶȀ ȭǢ̊Ȅȓǰ-ǶǼȆʹȄǼ ȭǢȐǾǽ (ǚǶȄȓ/ȭǬ͗ ȭǺǲǮ) 

1. Dial indicator on OD:  workpiece -ǞǼ Ǹȅȑȋȓ ǖǔȋǾ indicator ǼȄȋǣ, ȅ̃͟ǽȋǢ 1ƙ2 RPM -Ǟ ȭǥȄǼȄǠ; 

max -min ǶȄǲɝǢʅȋǢ runout ǴǼȄ ȁȓǑ 

2. Face runout test:  Ӷǽ ǸȄ indicator ȭǢ ȭǷȀ-ȀȄǼȋǷȀ-Ǟ ǽȄȅǤȋȓ face -runout ǶȅǼǺȄǶǑ 

3. Test cut:  ȁȄǽǢȄ ǢȄǬ ǢȋǼ OD-Ǟ ǺȄǘȋʆȄȅǺǬȄǼ/ǢʅȄȅǽǶȄȀɝ ȅǳȋȓ ǗǢȄǼ ԅǽǵȄ ǢǼȄðǞǘ ƚtrial cutƛ ǸȄ͚ȋǸ 

centre -offset ǾǵȄȋʱ ǢȄǻɝǢǼǑ 

4. Bar test / mandrel check:  ǻȅǳ collet ǸȄ chuck -ǞǼ ǚǶǼ Ȁȋ̋ȁ ǲȄȋǢ, known -true test 

mandrel ǽȄȅǤȋȓ ȭǻǣȄȋǵ mandrel runout ǩȄǵȄ ǲȄȋǢ, ȭȀʨ ȅǳȋȓ ȭǧǢ ǢǼȄ ǻȄȓǑ 

 

ǠǹȄǼȁʅȄǔ, L/D ǖԑǶȄǱ Ǡ ȭǮǷȋǽǢǾǵ (Rule of Thumb ): 

¶ ǚ  ̩ȅǵ֖ɝǽǱȄǼ ǩϢ ȀȄǴȄǼǰǱ unsupported length ǅ 3 Õ diameter (L/D ǅ 3) ǼȄǣȄ ǹȄǽǑ 

¶ ȀȄǴȄǼǰ ȅǺȅǽǔ ǢȄȋǩǼ ǩϢ L/D ǅ 4ƙ5 ʈȁǰȋǻȄϛ; Ǹȑ ǸȄ ǶȄǱǽȄ ǸȄǼ ȁȋǽ steady rest ϤǸȁȄǼ ǢǼǑ 

¶ ȭǸȅǾ ǠǹȄǼȁʅȄǔȋ ּǢȄʨǔ-ȭǷȄȀɝ ȭǸȅǾ ȁȋǽ ǬȄǘȅǺǔ Ǡ ȅǷǮ ǢȅǺȋȓ, ȭ͗Ƕ ǢȄʨǔ ǢȋǼ ǢȄǩ ǢǼȄ ǚȅǧǱǑ 

 

ǠȓȄǢɝȅǶȀ ǺȄǚȅ̀ǔȋȓǼ ǶǼ ֢Ϣ ȅǸҍ (Work Offset ) ȭȀǬ ǢǼȄǕ 

1. ǠȓȄǢɝȅǶȀ ʴʅȄ̩ Ǡ ȭǢ̊Ȅȓǵ ȭǾǿ ȁȋǽ ȭǺȅǾǵ-Ǣȋ˿ȄǽȄȋǼ G54  (ǸȄ ȅǵȅǳɝ͊ work offset )-Ǟ Ӷǽ-ǬȄǧ/ȭǷȀ-

ǬȄǧ ǢȋǼ Z-zero ȭȀǬ ǢȋǼȄǑ 

2. OD  ǬȄǧ-ǖǷ ǢȋǼ X/Y Ǡ Z ǠȓȄǢ-ǗǚǬ ȅǵǴɝȄǼǰ ǢȋǼȄ (Tool setter ǸȄ edge finder ϤǸȁȄǼ ǢǼȋǽ 

ΚǱ Ǡ ȅǵ֖ɝǽ ȁȋǸ)Ǒ 

3. ȀǸ ʙȅǱ͛ȄǶȋǵǼ ǶȋǼ Dry Run ǧȄȅǽȋȓ offset -ǞǼ ȅǺǽ ǗȋǨ ȅǢǵȄ ǻȄǧȄǘ ǢȋǼȄǑ 

 

Dry Run Ǡ ȅȀ֙ȋǽǾǵǕ 

¶ ǺȄǚȅ̀ǔ ȭǾȋǿ Dry Run ǧȄǽȄǠτȭʙȄʈȄǺ ǢǺ ǤȅǱȋǱ ǧȄȅǽȋȓ ӶǽǶȄǲ Ǡ ȅʴȓȄȋǼ̑ ǶǼȆʹȄ ǢȋǼȄǑ 

¶ Dry Run ǧǽȄǢȄǽȆǵ ȭǻȋǢȄȋǵȄ Ȁǔǥǿɝ ǸȄ ǖϖȄǹȄȅǸǢ ȀȄǚ̃ ȁȋǽ ȭǷȄǼȁǬ Ǹ ̎ǢȋǼ ȀǺϬȄ ȀǺȄǴȄǵ ǢȋǼȄǑ 

 

ȅǵǼȄǶ˭Ȅ Ǡ ȀǱǢɝǱȄ (Safety ): 

¶ Chuck key ǢǣȋǵȄǘ chuck -Ǟ ǽȄǤȄǘ ǼȄȋǣȄ ǵȄ; ϤǸȁȄǼ ȭǾȋǿ ǱȄ ȅǵȅ́ǱǹȄȋǸ ȀȅǼȋȓ ǼȄȋǣȄǑ 

¶ ȭǺȅǾǵ ǧȄ֟ ǖǸ͛Ȅȓ ȁȄǱȋǢ ǢǣȋǵȄ ǠȓȄǢɝȅǶȀ-ǞǼ ǢȄǨȄǢȄȅǨ ǼȄȋǣȄ ǵȄǑ 

¶ PPE ϤǸȁȄǼ ǸȄϡǱȄ֚ǽǢǑ 

¶ Emergency stop -ǞǼ ǖǸ͛Ȅǵ ȭǩȋǵ ǼȄȋǣȄ ǞǸǔ ǶǼȆʹȄ ǢȋǼȄǑ 

¶ ǹȄǼȆ ǸȄ ǖϖȄǹȄȅǸǢ ǗǢȄȋǼǼ ǩǸ-ǺȄǚȅ̀ǔ-ǞǼ ǗȋǤ ȀȁǢǺͫǼ ȀȄȁȄϦ ǵȄǠ ǖǲǸȄ ȅǽǷʨǔ Ӷǽ ϤǸȁȄǼ ǢȋǼȄǑ 

ξʨǵ ȭǧǢȅǽ͗ (Operator Quick -check ð SOP summary ): 

1. ȭǺȅǾǵ ǶȄǠǻȂȄǼ Ǡ E-stop ȭǧǢ ǢǼȄ ȁȋȓȋǨ? 

2. ȅ̃͟ǽ Ǡ Chuck -֙ǣ ǶȅǼ͈ȄǼ ǗȋǨ? 

3. ǚǶ֜ʱ Chuck/Collet ȅǵǸɝȄǧǵ ǢǼȄ ȁȋȓȋǨ? 
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4. ǠȓȄǢɝȅǶȀ ȀȄǺȄϢ ǬȄǘǬ ǢȋǼ ǼȄǣȄ ȁȋȓȋǨ Ǡ ǶȋǼ ʆǺȄεȋȓ ǷȄǘǵ ǬȄǘʨǔ ȁȋȓȋǨ? 

5. Dial indicator -Ǟ runout  ǶȅǼǺȄǶ ǢǼȄ ȁȋȓȋǨ ǞǸǔ ʈȁǰȋǻȄϛ? 

6. Tailstock / steady rest ȭǳǠȓȄ ʙȋȓȄǩǵ ȁȋǽ ȭȀǬ ǢǼȄ ǗȋǨ? 

7. Soft jaws/mandrel ʙȋǻȂȄǩǵ ȁȋǽ ʙϊǱ ǗȋǨ? 

8. Dry Run ǧȄȅǽȋȓ clearance  Ǡ ӶǽǶȄǲ ǶǼȆʹȄ ǢǼȄ ȁȋȓȋǨ? 

9. ǠǻȂȄǢɝǖǷȋȀǬ (G54 ǘǱʅȄȅǳ) ȭȀǬ Ǡ ǻȄǧȄǘ ǢǼȄ ȁȋȓȋǨ? 

10. өȑȄ̇ ֧ǼʹȄ ǻȄǧȄǘ ð ǧȄȅǸ ȀǼȄȋǵȄ, ǤȄǮɝ ǸȀȄȋǵȄ, PPE ǶǼȄ? 

 

ǼʹǰȄȋǸʹǰ (Maintenance tips ): 

¶ Chuck  ǞǸǔ collet -seat ȅǵȓȅǺǱ ǶȅǼ͈ȄǼ Ǡ ȁȄǽǢȄ ֟ȅʛȋǢȋǬǮ ǼȄȋǣȄǑ 

¶ Jaws-ǞǼ ǖǸ͛Ȅ ȅǵȓȅǺǱ ǶȅǼǳǾɝǵ; ǩξȅǼ ȁȋǽ ȅǼȋǷǾǵ ǸȄ ȅǼȋ̘Ȁ ǢȋǼȄǑ 

¶ Tailstock center Ǡ live center -ǞǼ ȭǸȓȄȅǼǔ ǶǼȆʹȄ ǢȋǼȄǑ 

¶ Steady rest pad ǶǼȄǸȋǱɝ ȭǧ˙ ǢǼȄ ǚȅǧǱ ǻȅǳ ϣȄǮ ʹȓ ǶȄȓǑ 

 

ȅȀǞǵȅȀ ȅǺȅǽǔ ǞǼ ȅǸȅǹ̏ ǖǶȄȋǼǾǵ: 

1. Facing Operation  

Facing  ȁǽ Milling -ǞǼ ǞǢʨ ǖǶȄȋǼǾǵ ǻȄ ǠȓȄǢɝȅǶȋȀǼ ǚǶȋǼǼ Ԝ͌ȋǢ ȀǺǱǽ ǞǸǔ ȀǺȄǵ ǢȋǼ ǗǵȄǼ ǩϢ 

ǢǼȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǠȓȄǢɝȅǶȋȀǼ ʙȄǲȅǺǢ Ԝ ͌ʙϊȅǱ ȅȁȋȀȋǸ ϤǸϘǱ ȁȓ, ǻȄȋǱ ǶǼǸǱͫ Milling  

ǖǶȄȋǼǾǵͼȋǽȄ ȀʪǢǹȄȋǸ ǢǼȄ ǻȄȓǑ Facing  ǖǶȄȋǼǾǵʨ Ǹȑ ǞǸǔ ȀǺȄǵ Ԝȋ͌Ǽ ǩϢ ǚǶ֜ʱ, ȭǻǺǵ ȭ̘Ǭ ǸȄ ̡Ǣ 

ǴǼȋǰǼ ϥȄȋǬȅǼȓȄǽǑ 

ǽ֚ ǚȋ˶ϩ: 

¶ Ԝ ͌ȀǺǱǽ ǢǼȄ 

¶ Reference surface ȮǱȅǼ ǢǼȄ 

¶ ǶǼǸǱͫ ǢȄʨǔ ǖǶȄȋǼǾȋǵǼ ǩϢ ʙϊȅǱ 

2. Pocket Milling Operation  

Pocket Milling ȁǽ Milling  ǖǶȄȋǼǾǵ ǻȄ ǠȓȄǢɝȅǶȋȀǼ ȅǹǱȋǼǼ ǖǔȋǾ (cavity  ǸȄ recessed 

feature ) Material Remove ǢǼȋǱ ϤǸȁȄǼ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǣȄȅǽ ǩȄȓǤȄ ȮǱȅǼ ǢǼȄǼ ǩϢ ǢǼȄ ȁȓ, 

ȭǻǺǵ: Ǹ ,̋ ȭȁȄ̷ȄǼ ǸȄ ǖϢȄϢ recessed  ǖǔǾǑ Pocket Milling -Ǟ Depth  ǞǸǔ Boundary  ȅʙȅȀǾǵ 

ӝǸ ͼξΖԛǰɝǑ 

ǽ֚ ǚȋ˶ϩ: 

¶ ȭǹǱȋǼǼ cavity  ȮǱȅǼ ǢǼȄ 

¶ recessed feature machining ǢǼȄ 

¶ Tool path ǖԑǻȄȓȆ Material Remove ǢǼȄ 

3. Contour Milling Operation  

Contour Milling ȁǽ Milling  ǖǶȄȋǼǾǵ ǻȄ ǠȓȄǢɝȅǶȋȀǼ ǸȄȅȁʅǢ ǸȄ ǖǹʅ̇ǼȆǰ ʙȄ̇ ǖԑȀȄȋǼ Material 

Remove ǢȋǼǑ Ǟʨ ȀȄǴȄǼǰǱ Freeform  ǸȄ Complex Geometry -ǞǼ ǩϢ ϤǸϘǱ ȁȓǑ Contour 

Milling -Ǟ Ӷǽ Workpiece -ǞǼ ʙȄ̇ ǸȄ ȅȀ֟ȋȓǬ ǖԑȀǼǰ ǢȋǼ, Ƿȋǽ Shape  Ǡ Profile -Ǟ ȅǵ֖ɝǽǱȄ ǗȋȀǑ 

ǽ֚ ǚȋ˶ϩ: 

¶ ǠȓȄǢɝȅǶȋȀǼ outline  ǸȄ ʙȄȋ̇Ǽ shape  ȮǱȅǼ ǢǼȄ 

¶ Freeform geometry machining ǢǼȄ 
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¶ Complex profile finishing ǢǼȄ 

4. Parallel Milling Operation  

Parallel Milling ȁǽ Milling  ʙȅʆȓȄ ȭǻǣȄȋǵ Ӷǽ ȀǺȄ̇ǼȄǽ Path  (ȅǽȅǵȓȄǼ ǸȄ Slightly Curved ) 

ǖԑǻȄȓȆ Material Remove ǢȋǼǑ Ǟʨ ȀǺǱǽ ǸȄ Slightly Curved Surface machining -Ǟ ϤǸȁȄǼ 

ȁȓǑ Parallel Milling -Ǟ Step Over ǞǸǔ Tool Path ӝǸ ͼξΖԛǰɝ ǻȄȋǱ Surface Finish ȀǺȄǵ ȁȓǑ 

ǽ֚ ǚȋ˶ϩ: 

¶ ȀǺǱǽ ǸȄ ȁȄǽǢȄ Curved Surface ȮǱȅǼ ǢǼȄ 

¶ Material  ȀǺȄǵǹȄȋǸ Remove  ǢǼȄ 

¶ Efficient machining ǞǸǔ smooth finish ǶȄǠȓȄ 

5. Scallop Milling Operation  

Scallop Milling ȁǽ Ball End Mill ϤǸȁȄǼ ǢȋǼ Curved  ǸȄ Freeform Surface -Ǟ ȭǨȄǬ ȭǨȄǬ 

Overlapping Cuts ǢǼȄǼ ǖǶȄȋǼǾǵǑ ʙȅǱʨ ǢȄǬ ǠǹȄǼϨȄǶ ǢȋǼ, Ƿȋǽ Surface Smooth ǞǸǔ 

Curvature  ʪǢ ǲȄȋǢǑ Ǟʨ 3D Surface Milling -Ǟ ϤǸȁȄǼ ȁȓ, ȭǻǺǵ Mold, Die , ǸȄ Complex 

Contour Surface Ǒ 

ǽ֚ ǚȋ˶ϩ: 

¶ Freeform 3D Surface machining  

¶ Smooth Finish ǞǸǔ Curvature  ǸǩȄȓ ǼȄǣȄ 

¶ Ball End Cutter ϤǸȁȄǼ ǢȋǼ Overlapping Cutting  

 

ʙȋȓȄǩȋǵ ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ ʈȁǰǕ 

 

CNC  ȭǺȅǾȅǵǔ ǸȄ ȭǻȋǢȄȋǵȄ ǚִǶȄǳǵ ʙȅʆȓȄȓ ȅǵ֖ɝǽǱȄ ǞǸǔ ǺȄǵ ȅǵȓ̆ǰ ǖǱʅ̇ ͼξΖԛǰɝǑ ȅǢβ ǸȄ͚ȋǸ ǢǣǵǠ ǢǣǵǠ 

ȭʙȄʈȄȅǺǔ Δʨ, Ӷǽ ʹȓ, ǠȓȄǢɝȅǶȋȀǼ ǖϖȄǹȄȅǸǢ ʴʅȄȅ̩ǔ, ǖǲǸȄ ȭǺȅǾǵ ȭȀǬǗȋǶ ֖ȋǽǼ ǢȄǼȋǰ ǚִǶȄȅǳǱ ǶȋϞ Δʨ 

ȭǳǣȄ ȅǳȋǱ ǶȄȋǼǑ 

Ǟǘ ǶȅǼȅ͛ȅǱȋǱ ƝȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ ʈȁǰƞ ʙȅʆȓȄ ǖǱʅ̇ ʙȋȓȄǩǵȆȓ ȁȋȓ ǶȋȑǑ ǞǼ ǺȄϡȋǺ ȀǺϬȄ ȅǧȅͥǱ ǢȋǼ 

ǱȄִʹȅǰǢ ǶǳȋʹǶ ȭǵǠȓȄ ȁȓ, ǻȄȋǱ ǚִǶȄǳǵ Ǹ ̎ǵȄ ȁȓ ǞǸǔ өȑȄ̇ ǶȋϞǼ ǺȄǵ ǖя˨ ǲȄȋǢǑ 

ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛ȄǼ: 

ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛Ȅ (Corrective Action ) ȁȋǽȄ ǞǺǵ ǞǢʨ Ƕ˸ȅǱ ǻȄǼ ǺȄϡȋǺ ȭǺȅǾȅǵǔ ǧǽȄǢȄǽȆǵ ǸȄ ǶǼǸǱͫ 

ǶǻɝȄȋȓ ȀǵȄʱ ΔʨȋǢ ȅǸȋ͆ǿǰ ǢȋǼ ȀǺϬȄǼ ǢȄǼǰ ȅǵǰɝȓ ǞǸǔ ǚǶ֜ʱ ȀǺȄǴȄǵ ʈȁǰ ǢǼȄ ȁȓǑ 

ǖǲɝȄִ, Ǟʨ ƝΔʨ ȅǧȅͥǱ ǢǼȄ Ÿ ǢȄǼǰ ȅǸȋ͆ǿǰ ǢǼȄ Ÿ ȀǺϬȄ ȀǺȄǴȄǵ ǢǼȄƞ ð Ǟǘ ȅǱǵʨ ǴȄȋǶ ǤʪǱ ǞǢʨ 

ʙȅʆȓȄǑ 

ȀǔȋǾȄǴǵ֚ǽǢ ϤǸ͛ȄǼ ǚȋ˶ϩ: 

¶ ǚִǶȄǳǵ Δʨ ΚǱ ǾǵȄʱ Ǡ ʙȅǱȋǼȄǴ ǢǼȄǑ 

¶ ȭǺȅǾǵ, Ӷǽ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ ʹȅǱ ȭǼȄǴ ǢǼȄǑ 

¶ ǚִǶȄǳȋǵǼ ǺȄǵ Ǡ ȅǵ֖ɝǽǱȄ ǸǩȄȓ ǼȄǣȄǑ 

¶ ǖǶǧȓ Ǡ ȀǺȋȓǼ ʹȅǱ ǢǺȄȋǵȄǑ 

¶ ǹȅǸϫȋǱ ǞǢǘ ǴǼȋǵǼ ȀǺϬȄ ԚǵǼȄȓ ǵȄ ǥȋǬ ǱȄ ȅǵȅ́Ǳ ǢǼȄǑ 

ȀǺϬȄ ǾǵȄʱǢǼǰ ʙȅʆȓȄ: 

¶ Δʨ ȭǳǣȄ ȅǳȋǽ ʙǲǺ ǴȄȋǶ ȭȀʨ ȀʪǢǹȄȋǸ ǾǵȄʱ ǢǼȋǱ ȁȓǑ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǴǼȋǰǼ ȀǺϬȄͼȅǽ ȭǳǣȄ ǻȄȓ: 

¶ ȭʙȄʈȄȅǺǔ Δʨ (G-code ǸȄ M -code ֖ǽ ǘǵԚǬ) 
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¶ ӶȋǽǼ ǖϖȄǹȄȅǸǢ ʹȓ ǸȄ ǹȄǦǵ 

¶ ǠȓȄǢɝȅǶȋȀǼ ֖ǽ ʴʅȄȅ̩ǔ ǸȄ ǖʅȄǽȄǘǵȋǺ̀ 

¶ ǢȄʨǔ ϣȄǼȄȅǺǬȄȋǼǼ ǖȀȄǺ˙Ϭ (Feed, Speed, Depth of Cut ) 

¶ ȭǺȅǾǵ ȭȀǬǗǶ ǸȄ ȅǩȋǼȄ-Ƕȋȓ̀ ֖ǽ 

ǶǻɝȋǸ́ǰ: 

ǖǶȄȋǼǬǼȋǢ ȅǹӮȓȄǽ ǘ̑ȋǶǢǾǵ, ȭǺȅǾǵ ǖʅȄǽȄǺɝ, ǠȓȄǢɝȅǶȀ ǮȄǘȋǺǵǾǵ ǺȄǶȄ, ǞǸǔ ȀȄǼȋǷȀ ȅǷȅǵǾ ǶǼȆʹȄ ǢȋǼ 

ȀǺϬȄǼ ʙӜȅǱ ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȓǑ 

  



108 

 

ȭȀǽǷ ȭǧǢ (Self Check ) - ț.ț 

 

1. Facing Operation -ǞǼ ǚȋ˶ϩ ǢȆ? 

2. Pocket Milling ǢȆǹȄȋǸ Ȁ̩ ̏ǢǼȄ ȁȓ? 

3. Contour Milling Ǣǣǵ ϤǸϘǱ ȁȓ? 

4. Scallop Operation -ǞǼ ֗ȅǺǢȄ ǢȆ? 

5. Ӷǽ ȅ͟Ǯ Ǡ ȅǷǮ ȭǼǬ ȭǢǵ ͼξΖԛǰɝ? 
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ǚ˭ǼǶʔ (Answer Key ) ƙ ț.ț 

 

ș. Facing Operation -ǞǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭ǼǕ 

Facing Operation ֚ǽǱ ǠȓȄǢɝȅǶȋȀǼ ǞǢʨ ȀǺǱǽ Ԝ ͌ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ ǠȓȄǢɝȅǶȋȀǼ ǚˌǱȄ ʪǢ 

ǢǼȄǼ ǩϢ ǸȄ ʙȄǲȅǺǢ ǢȄʨǔ ǞǼ ǩϢ ǢǼȄ ȁȓǑ ȭǷȅȀǔ ǢǼȋǽ ȭǺȅǾȅǵǔ Ǟ ǗǼǠ ȀʪǢ Ǡ ȀǺǱǽ Ԝ ͌ǶȄǠȓȄ ǻȄȓǑ 

 

Ț. Pocket Milling ǢȆǹȄȋǸ Ȁ̩ ̏ǢǼȄ ȁȓ? 

ǚ˭ǼǕ 

Pocket Milling ȁȋǽȄ ǠȓȄǢɝȅǶȋȀǼ ȅǹǱȋǼǼ ǖǔǾ ȭǣсȑȄ ǸȄ ǣȄȅǽ ǢǼȄǼ ʙȅʆȓȄǑ ʙǲȋǺ ȭʙȄʈȄǺ ǖԑǻȄȓȆ Ӷǽ ǶȄǲ 

ȮǱȅǼ ǢǼȄ ȁȓǑ ǱȄǼǶǼ Ӷǽ ǴȄȋǶ ǴȄȋǶ ǠȓȄǢɝȅǶȋȀǼ ȅǹǱȋǼ ʙȋǸǾ ǢȋǼ ǢȄʨǔ Ȁ̩ ̏ǢȋǼǑ Ǟʨ ȀȄǴȄǼǰǱ CNC 

Milling Machine  ϤǸȁȄǼ ǢȋǼ ǢǼȄ ȁȓǑ 

 

ț. Contour Milling Ǣǣǵ ϤǸϘǱ ȁȓ? 

ǚ˭ǼǕ 

Contour Milling ϤǸȁȄǼ ǢǼȄ ȁȓ ǠȓȄǢɝȅǶȋȀǼ ǸȄȅȁʅǢ ǸȄ ǖǹʅ̇ǼȆǰ ʙȄȋ̇Ǽ ǩʨǽ ǗӜȅǱ ȭǢȋǬ ȭǵǠȓȄǼ ǩϢǑ 

Ǟʨ ӶǽȋǢ ǞǢʨ ȅǵȅǳɝ͊ ǶȄǲ ǖԑǻȄȓȆ ǧǽȋǱ ȅǳȋȓ ȅǵ֖ɝǽ ǗǢȄǼ ȮǱȅǼ ǢȋǼǑ ǻǣǵ ʙȋȓȄǩǵ ȅǵȅǳɝ͊ ǗӜȅǱ ǸȄ ȭʙȄǷȄǘǽ 

ǖԑǻȄȓȆ ǢȄʨǔ, Ǳǣǵ Contour Milling ǢǼȄ ȁȓǑ 

 

Ȝ. Scallop Operation -ǞǼ ֗ȅǺǢȄ ǢȆ? 

ǚ˭ǼǕ 

Scallop Operation ǠȓȄǢɝȅǶȋȀǼ Ԝ͌ȋǢ ȀǺǱǽ ǞǸǔ Ǻ֩ǰ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǶǼǸǱͫ 

ȅǷȅǵȅǾǔ ǖǶȄȋǼǾȋǵǼ ǗȋǤ ȭǨȄǬ ȭǨȄǬ ͚ȋǼ ӶȋǽǼ ֙ǹȋǺ̀ ǢȋǼ ǖȅǱȅǼʱ ǴȄǱǸ ǖǔǾ ǖǶȀȄǼǰ ǢȋǼǑ Ƿȋǽ ȀʪǢ 

ȅǷȅǵȅǾǔ Ǡ ͼǰǺȄǵ ȅǵȅ́Ǳ ȁȓǑ 

 

ȝ. Ӷǽ ȅ͟Ǯ Ǡ ȅǷǮ ȭǼǬ ȭǢǵ ͼξΖԛǰɝ? 

ǚ˭ǼǕ 

Ӷǽ ȅ͟Ǯ Ǡ ȅǷǮ ȭǼǬ ͼξΖԛǰɝ ǢȄǼǰ ǞͼȋǽȄ ǢȄʨǔ ʙȅʆȓȄǼ ȅǵ֖ɝǽǱȄ, ӶȋǽǼ Ǘ  ֱǞǸǔ ǠȓȄǢɝȅǶȋȀǼ ȅǷȅǵȅǾǔ ǺȄǵ 

ȅǵǴɝȄǼǰ ǢȋǼǑ ȀʪǢ ȅ͟Ǯ Ǡ ȅǷǮ ϤǸȁȄǼ ǢǼȋǽ ǥǿɝǰ ǢȋǺ, Ӷǽ ΚǱ ʹȓ ȁȓ ǵȄ ǞǸǔ ǠȓȄǢɝȅǶȋȀǼ Ԝ ͌Ǻ֩ǰ ǲȄȋǢǑ 
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ǩǸ ȅǾǬ (Job Sheet) - ț.ț.ș 

 

ǩȋǸǼ ǵȄǺǕ CNC Milling Operation Ȁ̩Ȅǳǵ ǢǼȄǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁǕ 

1. ȭʙȄʈȄǺ ǖԑǻȄȓȆ Ӷǽ ȅǵǸɝȄǧǵǑ 

2. ǠȓȄǢɝȅǶȀ ʴʅȄȅ̩ǔ Ǡ ȅǩȋǼȄ ȭȀǬǑ 

3. Dry Run ǧȄǽȄȋǵȄǑ 

4. Milling Operation (Facing, Pocket, Contour ) Ȁ̩ȄǳǵǑ 

5. ǢȄǩ ȭǾǿ ȁȋǽ ȭǺȅǾǵ ȅʴǵ ǢǼȄǑ 

 

ȀǱǢɝǱȄǕ 

1. ǖǶȄȋǼǾǵ ǧǽȄǢȄȋǽ ȭǺȅǾȋǵǼ ǢȄȋǨ ǳсȑȄȋǵȄ ȅǵȋǿǴǑ 

2. Ӷǽ ǹȄǦȋǽ ȀȄȋǲ ȀȄȋǲ ȭǺȅǾǵ Ǹ ̎ǢǼȋǱ ȁȋǸǑ 

3. Coolant Flow Ǹ ̎ȁȋǽ ǢȄǩ ǲȄǺȄȋǱ ȁȋǸǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet) ƙ ț.ț.ș 

 

ǩȋǸǼ ǵȄǺǕ CNC Milling Operation Ȁ̩Ȅǳǵ ǢǼȄǑ 
 

 

ʙȋȓȄǩǵȆȓ PPE Ȁ֚ȁǕ 

1. Safety goggles  

2. Ear protection  

3. Apron  

 

ʙȋȓȄǩǵȆȓ ӶǽȀ Ǡ ǘʹǘǶȋǺ̀Ǖ 

1. Face Mill, End Mill, Drill Bit  

2. Machine Vice  

3. Allen Key, Spanner  

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀǕ 

¶ Mild Steel ǸȄ Aluminium Block  

 

ʑǘǔ/ǮȄȓȄʈȄǺ/ȭǽ-ǗǚǬǕ 
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ǘǵǷǼȋǺǾǵ ǾȆǬ (Information Sheet ) - ț.Ȝ 

 

ȅǾǣǵ Ƿǽ-Ȝ: ƚǠȓȄǢɝ ȅǶȀƛ ǶǼȆʹȄ ǢǼȋǱ ǞǸǔ ǶȅǼǺȄǶ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ȅǧȅͥǱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents ): 

1. ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄ 

2. Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ȅǧȅͥǱ Ǡ ȭǼǢǮɝ ǢǼȄ ǞǸǔ ȅǼȋǶȄǬɝ ǢǼȄ 

 

ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄ 

 

ǚǶ֜ʱ Ƕ˸ȅǱ ǞǸǔ ǶȅǼǺȄǶǢ ȀǼ˙ȄǺ ϤǸȁȄǼ ǢȋǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ ǢǼȄ ǞǸǔ ǶȅǼǺȄǶ 

ǢǼȄǕ 

CNC Milling Machine -Ǟ ǢȄǩ Ȁ̩̏ ȁǠȓȄǼ ǶǼ, ȮǱȅǼ ȁǠȓȄ ǠȓȄǢɝȅǶȀ ǸȄ Ǣȋ̩Ȅȋǵ̀ʨ (ǻȄ ȭǺȅǾǵ ΜȄǼȄ ǢȄǬȄ, 

ȅǨʖ ǢǼȄ ǸȄ ȭǾǶ ȭǳǠȓȄ ȁȋȓȋǨ), ȅǵȅǳɝ͊ ȭ͟ȅȀȅǷȋǢǾǵ (Specifications ) ǖԑǻȄȓȆ ȮǱȅǼ ȁȋȓȋǨ ȅǢǵȄ, ǱȄ ȅǵȅ́Ǳ 

ǢǼȋǱ ȁȓǑ Ǟǘ ǻȄǧȄǘ Ǡ ǶȅǼǺȄǶ ʙȅʆȓȄǘ ȁȋǽȄ ƝǠȓȄǢɝȅǶȀ ǶǼȆ́Ȅ Ǡ ǶȅǼǺȄǶƞ Ǒ 

 

ǴȄǶ-ȅǹȅ˭Ǣ ϤȄϚȄ: 

7. ȭȅ͟ȀȅǷȋǢǾǵ ȭǸȄǪȄ: 

ʙǲȋǺ ʑȅȓǔ ǸȄ ȅǮǩȄǘǵ ǷȄǘǽ (CAD Drawing ) ǖԑǻȄȓȆ ǠȓȄǢɝȅǶȋȀǼ ǺȄǶ, ȭǢȄǰ, ǤϙǼ, ǤǹȆǼǱȄ, Ԝȋ͌Ǽ 

ͼǰǺȄǵ ǘǱʅȄȅǳ ȅǵǴɝȄȅǼǱ ǲȄȋǢǑ ǖǶȄȋǼǬǼȋǢ ǞͼȋǽȄ ǹȄȋǽȄǹȄȋǸ ֓ȋǪ ȅǵȋǱ ȁȓǑ 

8. ǚǶ֜  ɦǶȅǼǺȄǶǢ ǻ̆ ȅǵǸɝȄǧǵ: 

ǶȅǼǺȄȋǶǼ ǴǼǵ ǖԑǻȄȓȆ ǚǶ֜ʱ Measuring Ins truments  ȅǵǸɝȄǧǵ ǢǼȄ ȁȓ, ȭǻǺǵð 

o Vernier Caliper  ƙ Ȯǳǥɝʅ, ϤȄȀ, ǤǹȆǼǱȄ ǶȅǼǺȄȋǶ 

o Micrometer  ƙ ̫֨  ǸȄ ǚ̩ ȅǵ֖ɝǽ ǺȄǶ ȭǵǠȓȄǼ ǩϢ 

o Dial Indicator  ƙ ȭȀȄǩȄ֧ȅǩ ǸȄ ȀǺȄ̇ǼȄǽǱȄ ǻȄǧȄǘȋȓǼ ǩϢ 

o Height Gauge  ƙ ǚˌǱȄ ǶȅǼǺȄȋǶǼ ǩϢ 

o Coordinate Measuring Machine (CMM)  ƙ ǩʨǽ 3D ǖǔȋǾǼ ȅǵ֖ɝǽ ǺȄǶ ǻȄǧȄǘȋȓǼ 

ǩϢ 

9. ǶȅǼǺȄȋǶǼ Ƕ˸ȅǱ ǖԑȀǼǰ: 

ȅǵǴɝȄȅǼǱ ǶȅǼǺȄǶǢ ǻ̆ ϤǸȁȄȋǼǼ ȀǺȓ ȀʪǢ Ƕ˸ȅǱ ȭǺȋǵ ǢȄǩ ǢǼȋǱ ȁȓ, ȭǻǺǵ: 

o ǻȋ̆Ǽ Zero Setting  ʪǢǹȄȋǸ ǢǼȄ 

o ǶȅǼǺȄǶǢ ǻ̆ʨ ǶȅǼ͈ȄǼ Ǡ ǢʅȄȅǽȋʛȋǬǮ ǖǸ͛Ȅȓ ϤǸȁȄǼ ǢǼȄ 

o ǞǢǘ ǱȄǶǺȄʔȄ Ǡ ǾȋǱɝ ǶȅǼǺȄǶ ȭǵǠȓȄ (Temperature variation ǺȄȋǶǼ ȅǵ֖ɝǽǱȄȓ ʙǹȄǸ 

ȭǷȋǽ) 

10. ǠȓȄǢɝȅǶȀ ǶǼȆ́Ȅ: 

ȭǺȅǾȋǵ ȮǱȅǼ ǠȓȄǢɝȅǶȋȀǼ ȅǸȅǹ̏ ǖǔȋǾ ǶȅǼǺȄǶ ȭǵǠȓȄ ȁȓ ǞǸǔ ǱȄ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ȭǺȋǽ ȅǢǵȄ 
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ȭǳǣȄ ȁȓǑ 

ǚǳȄȁǼǰϖοǶ: 

o ǻȅǳ ʑȅȓǔȋȓ ǚȋ̀ǣ ǲȄȋǢ ƝHole diameter = 10.00 ± 0.02 mmƞ, ǱȋǸ ǺȄǶ ȭǵǠȓȄǼ ǶǼ 

ȭǳǣȄ ȁȋǸ ǱȄ Ǟǘ ȀȆǺȄǼ Ǻȋϡ ǗȋǨ ȅǢǵȄǑ 

11. ǷǽȄǷǽ ǵȅǲ֖ʱ ǢǼȄ: 

ȀǺ͚ ǺȄǶ Ǡ ǶǼȆʹȄǼ ǷǽȄǷǽ Inspection Sheet ǸȄ Quality Control Report -Ǟ ǵȅǲ֖ʱ ǢǼȄ ȁȓ, 

ǻȄȋǱ ʙȋȓȄǩǵ ȁȋǽ ǱȄ ǻȄǧȄǘ ǢǼȄ ǻȄȓǑ 

12. Δʨ ǲȄǢȋǽ ǢǼǰȆȓ: 

ǻȅǳ ȭǢȄȋǵȄ ǖǔǾ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǵȄ ȁȓ, ǱȄȁȋǽ ȭȀʨ rework, adjustment ǸȄ rejection -ǞǼ 

ǩϢ ȅǼȋǶȄǬɝ ǢǼȄ ȁȓǑ 

 

֚ǽ ǚȋ˶ϩ: 

Ǟǘ ʙȅʆȓȄǼ ֚ǽ ǽʹʅ ȁȋǽȄð 

¶ ǚִǶȄȅǳǱ ǠȓȄǢɝȅǶȋȀǼ ǺȄǵ Ǡ ȅǵ֖ɝǽǱȄ ȅǵȅ́Ǳ ǢǼȄ, 

¶ ʈȄȁǢ ǸȄ ȅǮǩȄǘǵ ȭ͟ȅȀȅǷȋǢǾǵ ȭǺȋǵ ǧǽȄ, ǞǸǔ 

¶ CNC ȭǺȅǾǵ ǖǶȄȋǼǾȋǵǼ ͼǰǤǱ ǺȄǵ ǸǩȄȓ ǼȄǣȄǑ 

 

ǶȅǼȋǾȋǿ, ǚǶ֜ʱ ǶȅǼǺȄǶǢ ǻ ̆Ǡ ȀʪǢ Ƕ˸ȅǱ ϤǸȁȄǼ ǢȋǼ ǠȓȄǢɝȅǶȋȀǼ ʙȅǱʨ ǖǔȋǾǼ ǺȄǶ, ǗǢȄǼ, ȭǢȄǰ, Ǡ 

ȀǺȄ̇ǼȄǽǱȄ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǗȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢǼȄǘ Ǟǘ ǴȄȋǶǼ ֚ ǽ ǢȄǩǑ Ǟʨ CNC ȭǺȅǾȅǵǔ-ǞǼ ͼǰǺȄǵ 

ȅǵȓ̆ȋǰǼ ǞǢʨ ǖǶȅǼȁȄǻɝ ǖǔǾǑ 

 

Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ȅǧȅͥǱ Ǡ ȭǼǢǮɝ ǢǼȄ ǞǸǔ ȅǼȋǶȄǬɝ ǢǼȄ 

 

Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ȅǧȅͥǱ ǢǼȄ, ȭǼǢǮɝ ǢǼȄ ǞǸǔ ǻǲȄǻǲ ϤǸ͛Ȅ ȭǵǠȓȄǼ ǩϢ ȅǼȋǶȄǬɝ ǢǼȄǕ 

CNC Milling Machine -Ǟ ȭǢȄȋǵȄ ǠȓȄǢɝȅǶȀ (Workpiece ) ȭǺȅǾȅǵǔ ǢǼȄǼ ȀǺȓ ǸȄ ǶȋǼ 

ȭ͟ȅȀȅǷȋǢǾǵ ǸȄ ǺȄǵǳ˦ (Specification or Tolerance ) ǖԑǻȄȓȆ ȮǱȅǼ ǵȄ ȁȋǽ, ȭȀǘ ǠȓȄǢɝȅǶȀȋǢ 

ƝΔʨԛǰɝ (Defective Workpiece )ƞ ǸǽȄ ȁȓǑ 

 

Ǟǘ ǴȄȋǶ ǖǶȄȋǼǬȋǼǼ ǢȄǩ ȁȋǽȄ τ Δʨ ȀǵȄʱ ǢǼȄ, ǱȄ ǵȅǲ֖ʱ ǢǼȄ ǞǸǔ ʙȋȓȄǩǵȆȓ ǢԇɝǶ́ȋǢ ȅǼȋǶȄǬɝ ǢǼȄ, 

ȭǻǵ ȀʪǢ ϤǸ͛Ȅ ȭǵǠȓȄ ǻȄȓ (ȭǻǺǵ: ԚǵǼȄȓ ǢȄǩ ǢǼȄ, ȭǺǼȄǺǱ ǢǼȄ, ǸȄ ǸȄȅǱǽ ǢǼȄ) Ǒ 

 

ǴȄǶ-ȅǹȅ˭Ǣ ϤȄϚȄ: 

ș. Δʨ ȀǵȄʱǢǼǰ (Identification of Defects):  

CNC  ȭǺȅǾȅǵǔ ȭǾȋǿ ǠȓȄǢɝȅǶȀȋǢ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ ǶǼȆʹȄ ǢǼȄ ȁȓǑ Ǟ ȀǺȓ ȅǵȋǧǼ ǺȋǱȄ Δʨ ǶȄǠȓȄ 

ȭǻȋǱ ǶȄȋǼ τ 

¶ ǺȄʔȄǤǱ Δʨ (Dimensional Error ): ȅǵǴɝȄȅǼǱ ǺȄȋǶǼ ȭǧȋȓ ȭǸȅǾ ǸȄ ǢǺǑ 

¶ Ԝ ͌Δʨ (Surface Defect ): ǳȄǤ, ͓ ʅȄǧ, ֓ Ǽ (Burrs), ǸȄ ǖȀǺȄǵ ȅǷȅǵǾǑ 

¶ ǖǸ͛Ȅǵ Δʨ (Positional Error ): ȭȁȄǽ ǸȄ ǢȄʨǔ ȀʪǢ ǩȄȓǤȄȓ ȁȓȅǵǑ 

¶ ǗӜȅǱ Δʨ (Shape Deviation ): ȭǸȅ̃ǔ, ǠǹȄǼǢȄǬ ǸȄ Ǘ̃ȄǼǢȄǬǑ 
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¶ ǖʅȄǽȄǘǵȋǺ̀ Δʨ (Alignment Error ): ȅǶȋȀǼ ȭȀȄǩȄ֧ȅǩ ǸȄ ȀǺȄ̇ǼȄǽǱȄ ǵǑ͊ 

 

Δʨ ȭǳǣȄ ȅǳȋǽ ȭȀʨ Ȁȋˈ Ȁȋˈ ȅǧȅͥǱ (Mark/Tag ) ǢǼȋǱ ȁȓ, ǻȄȋǱ Ǟʨ ԚǵǼȄȓ ϤǸȁȄǼ ǵȄ ȁȓǑ 

Ț. ȭǼǢǮɝ ǢǼȄ (Recording of Defects ): 

Δʨԛǰɝ ǠȓȄǢɝȅǶȋȀǼ Ǳϟ Inspection Record Sheet ǸȄ Defect Log Book -Ǟ ȅǽȋǣ ǼȄǣȋǱ ȁȓǑ 

ǞȋǱ ȀȄǴȄǼǰǱ ȅǵȋǧǼ ǱϟͼȋǽȄ ǚȋ̀ǣ ǢǼȄ ȁȓ: 

¶ ǠȓȄǢɝȅǶȋȀǼ ǵȄǺ ǸȄ ȭǢȄǮ ǵνǼ 

¶ ΔʨǼ ǴǼǰ Ǡ ǖǸ͛Ȅǵ 

¶ ǶȅǼǺȄȋǶǼ ǷǽȄǷǽ (ǺȄǶ ǢǱǬȄ ȭ͟ȅȀȅǷȋǢǾǵ ȭǲȋǢ ȅǹ̏) 

¶ ΔʨǼ Ȁ̭ȄϤ ǢȄǼǰ (ȭǻǺǵ ƙ ֖ǽ Ӷǽ ȭȀʨǔ, ȭǺȅǾǵ ǖǷȋȀǬ, Ӷǽ ǠȓʅȄǼ, ȭʙȄʈȄȅǺǔ ǞǼǼ ǘǱʅȄȅǳ) 

¶ Δʨ ȅǧȅͥǱ ǢǼȄǼ ǱȄȅǼǣ Ǡ ǖǶȄȋǼǬȋǼǼ ǵȄǺ 

 

Ǟǘ ȭǼǢǮɝ ͼǰǺȄǵ ȅǵȓ̆ǰ (Quality Control ) ǞǸǔ ǚִǶȄǳǵ ǚ̏ȓȋǵǼ (Process Improvement ) 

ǩϢ ͼξΖԛǰɝǑ 

 

ț. ȭǼǢǮɝ ǢǼȄ (Reporting for Action ): 

Δʨ ȭǼǢǮɝ ǢǼȄǼ ǶǼ, ȅǸǿȓʨ ֧ǶȄǼǹȄǘǩȄǼ ǸȄ ȭǢȄȓȄȅǽʨ ǘǵǧȄǩɝ-ȭǢ ȅǼȋǶȄǬɝ ǢǼȋǱ ȁȓ, ȭǻǵ ȀʪǢ ǶǳȋʹǶ 

ȭǵǠȓȄ ǻȄȓǑ ǶǳȋʹǶͼȋǽȄ ȁȋǱ ǶȄȋǼ: 

¶ Rework : ǠȓȄǢɝȅǶȀʨ ԚǵǼȄȓ ȭǺȅǾȅǵǔ ǢȋǼ ʪǢ ǢǼȄǑ 

¶ Repair : ȭǨȄǬǣȄȋǬȄ ȭǺǼȄǺȋǱǼ ǺȄϡȋǺ ϤǸȁȄǼȋǻȄϛ ǢǼȄǑ 

¶ Reject : ȀҪǰɝ ǸȄȅǱǽ ǢȋǼ ǵԅǵ ǠȓȄǢɝȅǶȀ ȮǱȅǼ ǢǼȄǑ 

¶ Root Cause Analysis : ΔʨǼ ֚ǽ ǢȄǼǰ ȅǵǴɝȄǼǰ ǢȋǼ ǹȅǸϫȋǱ Ǟ ǴǼȋǵǼ ֖ǽ ʙȅǱȋǼȄǴ ǢǼȄǑ 

 

ǽʹʅ ǼȄǣȄǼ ȅǸǿȓ: 

¶ Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ȭǻǵ ǶǼǸǱͫ ǚִǶȄǳǵ ǸȄ ǖʅȄȋȀνȅǽ ǽȄǘȋǵ ǵȄ ǻȄȓǑ 

¶ ȅǼȋǶȄǬɝ ǖǸϩǘ ȀʪǢ, ȀǺȓǺȋǱȄ ǞǸǔ ǶȅǼ͈ȄǼǹȄȋǸ ǢǼȋǱ ȁȋǸǑ 

¶ ȅǼȋǶȄȋǬɝǼ ȅǹȅ˭ȋǱ ȭǺȅǾǵ ȭȀʨǔ, Ӷǽ, ǸȄ ȭʙȄʈȄǺ ȀǔȋǾȄǴǵ ǢǼȄ ȁȋǱ ǶȄȋǼǑ 

 

֚ǽ ǚȋ˶ϩ: 

Ǟǘ ʙȅʆȓȄǼ ǺȄϡȋǺτ 

¶ ǚִǶȄǳȋǵǼ ͼǰǺȄǵ Ǡ ȅǵ֖ɝǽǱȄ ǸǩȄȓ ǼȄǣȄ ǻȄȓ, 

¶ Δʨ ԚǵǼȄ֕ȅ˭ ȭǼȄǴ ǢǼȄ ǻȄȓ, 

¶ ǞǸǔ CNC ǖǶȄȋǼǾȋǵǼ ǳʹǱȄ Ǡ ȅǵǹɝǼȋǻȄϛǱȄ ֕ȅ˸ ǶȄȓǑ 

 

ȀǔȋʹȋǶ ǸǽȄ ǻȄȓ, ƝΔʨԛǰɝ ǠȓȄǢɝȅǶȀ ȅǧȅͥǱ ǢǼȄ, ȭǼǢǮɝ ǢǼȄ ǞǸǔ ȅǼȋǶȄǬɝ ǢǼȄƞ ȁȋǽȄ CNC ȭǺȅǾȅǵǔ ʙȅʆȓȄǼ ǞǢʨ 

ͼξΖԛǰɝ ͼǰǺȄǵ ȅǵȓ̆ǰ ǴȄǶ, ȭǻǣȄȋǵ ǖǶȄȋǼǬǼ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑǻȄȓȆ Δʨ ӝǓȋǩ ȭǸǼ ǢȋǼ, ǱȄ ǵȅǲ֖ʱ ǢȋǼ, ǞǸǔ 

Ȁǔȅ͆͊ ǢԇɝǶ́ȋǢ ȅǼȋǶȄǬɝ ǢȋǼ ǻǲȄǻǲ ǶǳȋʹǶ ȅǵȅ́Ǳ ǢȋǼǑ 
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ȭȀǽǷ ȭǧǢ (Self Check ) ƙ ț.Ȝ 

 

 

1. ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

2. ǠȓȄǢɝȅǶȀ ǶȅǼǺȄȋǶ ϤǸϘǱ ʙǴȄǵ ȀǼ˙ȄǺ ǢȆ ǢȆ? 

3. Vernier Caliper ǞǼ ϤǸȁȄǼ ǢȆ? 

4. Micrometer  ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

5. Dial Indicator ǞǼ ǢȄǩ ǢȆ? 

6. "CMM " ǞǼ ԛǰɝοǶ ǢȆ ǞǸǔ ǞǼ ϤǸȁȄǼ ǢȆ? 

7. Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ǸǽȋǱ ǢȆ ȭǸȄǪȄȓ? 

8. CNC  ȭǺȅǾȅǵǔ-Ǟ ȀȄǴȄǼǰǱ ǢȆ ǴǼȋǵǼ Δʨ ȭǳǣȄ ǻȄȓ? 

9. Δʨ ȀǵȄʱ ǢǼȄǼ ǶǼ ʙǲǺ ǢȄǩ ǢȆ? 

10. Δʨ ȭǢȄǲȄȓ Ǡ ǢȆǹȄȋǸ ȭǼǢǮɝ ǢǼȄ ȁȓ, ǞǸǔ ȅǼȋǶȄǬɝ ǢȄǼ ǢȄȋǨ ǢǼȄ ȁȓ? 
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ǚ˭ǼǶʔ (Answer Key ) ƙ ț.Ȝ 

 

ș. ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄǼ ǚȋ˶ϩ ǢȆ? 

ǚ˭ǼǕ  

ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄȋǶǼ ǚȋ˶ϩ ȁȋǽȄð ǚִǶȄȅǳǱ ǖǔǾʨ ȅǵǴɝȄȅǼǱ ǺȄʔȄ (dimension ), ȀȁǵǾȆǽǱȄ 

(tolerance ) Ǡ ͼǰǺȄǵ (quality ) ǖԑǻȄȓȆ ȮǱȅǼ ȁȋȓȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢǼȄǑ ǞǼ ǺȄϡȋǺ ǢȄȋǩǼ ȅǵ֖ɝǽǱȄ ǸǩȄȓ 

ǼȄǣȄ ǞǸǔ Δʨ ΚǱ ǾǵȄʱ ǢǼȄ ǻȄȓǑ 

 

Ț. ǠȓȄǢɝȅǶȀ ǶȅǼǺȄȋǶ ϤǸϘǱ ʙǴȄǵ ȀǼ˙ȄǺ ǢȆ ǢȆ? 

ǚ˭ǼǕ  

ǠȓȄǢɝȅǶȀ ǶȅǼǺȄȋǶ ϤǸϘǱ ʙǴȄǵ ȀǼ˙ȄǺͼȋǽȄ ȁȋǽȄ ð 

¶ Vernier Caliper  

¶ Micrometer (Outside /Inside ) 

¶ Dial Indicator  

¶ Height Gauge  

¶ Surface Plate  

¶ Coordinate Measuring Machine (CMM ) 

 

ț. Vernier Caliper ǞǼ ϤǸȁȄǼ ǢȆ? 

ǚ˭ǼǕ  

Vernier Caliper ȅǳȋȓ ȭǢȄȋǵȄ Ǹϊ ǸȄ ǠȓȄǢɝȅǶȋȀǼ ǸȄǘȋǼǼ, ȅǹǱȋǼǼ ǞǸǔ ǤǹȆǼǱȄǼ ǺȄǶ ȭǵǠȓȄ ȁȓǑ Ǟʨ 

ȀȄǴȄǼǰǱ 0.02 ȅǺȅǺ ǸȄ 0.001 ǘȅ˗ Ƕǻɝ̇ ȅǵ֖ɝǽ ǶȅǼǺȄǶ ȅǳȋǱ ǶȄȋǼǑ 

 

Ȝ. Micrometer ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ? 

ǚ˭ǼǕ  

Micrometer ӝǸ ֨  ̫ǶȅǼǺȄȋǶǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ȅǳȋȓ ȭǢȄȋǵȄ ǠȓȄǢɝȅǶȋȀǼ ϤȄȀ, ԚξΖ, Ȯǳǥɝʅ ǘǱʅȄȅǳ 

ǖǱʅ̇ ȅǵ֖ɝǽǹȄȋǸ (Ș.Șș ȅǺȅǺ Ƕǻɝ̇) ǺȄǶȄ ǻȄȓǑ 

 

ȝ. Dial Indicator ǞǼ ǢȄǩ ǢȆ? 

ǚ˭ǼǕ  

Dial Indicator ǞǼ ǢȄǩ ȁȋǽȄ ð ȀǺǱǽǱȄ, ֕ ˭ȄǢȄǼǱȄ, ǸȄ ͛ȄǵӨʅȅǱ (displacement ) ӝǸ ֨ʷǹȄȋǸ ȅǵǰɝȓ 

ǢǼȄǑ Ǟʨ ȭǺȅǾǵ ȭȀǬǗǶ, ǖʅȄǽȄǘǵȋǺ̀ Ǡ ǼȄǚ̃ȋǵȀ ȭǧǢ ǢǼȄǼ ǩϢ ϤǸȁȄǼ ǢǼȄ ȁȓǑ 

 

Ȟ. "CMM " ǞǼ ԛǰɝοǶ ǢȆ ǞǸǔ ǞǼ ϤǸȁȄǼ ǢȆ? 

ǚ˭ǼǕ  

CMM ǞǼ ԛǰɝοǶ ȁȋǽȄ Coordinate  Measuring  Machine Ǒ 

ǞǼ ϤǸȁȄǼ ð Ǟʨ ǞǢʨ ϖȓǔȅʆȓ ȭǺȅǾǵ ǻȄ 3D ȭǢȄǖȅǮɝȋǵȋǬ (X, Y, Z) ǠȓȄǢɝȅǶȋȀǼ ȀʪǢ ǺȄʔȄ ǶȅǼǺȄǶ ǢȋǼǑ 

Ǟʨ ǩʨǽ Ǡ ֨  ̫ǖǔȋǾǼ ȅǵ֖ɝǽǱȄ ǻȄǧȄǘ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 
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ȟ. Δʨԛǰɝ ǠȓȄǢɝȅǶȀ ǸǽȋǱ ǢȆ ȭǸȄǪȄȓ? 

ǚ˭ǼǕ  

ȭǻ ǠȓȄǢɝȅǶȀ ȅǵǴɝȄȅǼǱ ǺȄʔȄ, ȀȁǵǾȆǽǱȄ ǸȄ Ԝȋ͌Ǽ ǺȄǵ ǸǩȄȓ ǼȄǣȋǱ Ϥǲɝ ȁȓ, ǱȄȋǢ Δʨԛǰɝ (Defective ) ǠȓȄǢɝȅǶȀ 

ǸȋǽǑ 

 

Ƞ. CNC  ȭǺȅǾȅǵǔ-Ǟ ȀȄǴȄǼǰǱ ǢȆ ǴǼȋǵǼ Δʨ ȭǳǣȄ ǻȄȓ? 

ǚ˭ǼǕ  

CNC  ȭǺȅǾȅǵǔ-Ǟ ȀȄǴȄǼǰǱ ȭǳǣȄ ǻȄȓ ð 

¶ ǺȄʔȄǤǱ Δʨ (Dimensional error ) 

¶ Ӷǽ ȅǮȋ̛ǢǾǵ ǸȄ ǶȅǼǴȄǵǩȅǵǱ Δʨ 

¶ ȭʙȄʈȄȅǺǔ Δʨ (G-code ֖ǽ) 

¶ ʴʅȄȅ̩ǔ ǸȄ ȭȀǬǗǶ Δʨ 

¶ ȀȄǼȋǷȀ ȅǷȅǵȋǾ Δʨ 

 

ȡ. Δʨ ȀǵȄʱ ǢǼȄǼ ǶǼ ʙǲǺ ǢȄǩ ǢȆ? 

ǚ˭ǼǕ  

Δʨ ȀǵȄʱ ǢǼȄǼ ǶǼ ʙǲǺ ǢȄǩ ȁȋǽȄ ȭǺȅǾǵ Ǹ ̎ǢǼȄ ǞǸǔ ΔʨǼ ǢȄǼǰ ȅǵǰɝȓ ǢǼȄǑ ǞǼǶǼ ȭȀǘ Δʨ ȅǼȋǶȄǬɝ ǢǼȄ Ǡ 

ʙȋȓȄǩǵȆȓ ȀǺεȓ ǸȄ ȀǔȋǾȄǴǵ ǢǼȄ ȁȓǑ 

 

șȘ. Δʨ ȭǢȄǲȄȓ Ǡ ǢȆǹȄȋǸ ȭǼǢǮɝ ǢǼȄ ȁȓ, ǞǸǔ ȅǼȋǶȄǬɝ ǢȄǼ ǢȄȋǨ ǢǼȄ ȁȓ? 

ǚ˭ǼǕ  

Δʨ Inspection Report ǸȄ Quality Control Logbook -Ǟ ȭǼǢǮɝ ǢǼȄ ȁȓǑ 

ȅǼȋǶȄǬɝ ȀȄǴȄǼǰǱ Supervisors, Production Engineer ǸȄ Quality Control Department -ǞǼ ǢȄȋǨ 

ǩǺȄ ȭǳǠȓȄ ȁȓǑ 
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ǩǸ ȅǾǬ (Job Sheet) ƙ ț.Ȝ.ș 

 

 

ǩȋǸǼ ǵȄǺǕ ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁǕ 

6. ȭǺȅǾǵ Ǹ ̎ǢȋǼ ǠȓȄǢɝȅǶȀ ӝȋǽ ȭǵǠȓȄǑ 

7. Vernier Ǡ Micrometer ǢʅȄȅǽȋʛǬ ǢǼȄǑ 

8. ǮȄǘȋǺǵǾǵ ǺȄǶ ȭǵǠȓȄ Ǡ ȭǼǢǮɝ ǢǼȄǑ 

9. ȀȄǼȋǷȀ ȅǷȅǵǾ ǶǼȆʹȄ ǢǼȄǑ 

10. ȅǼȋǶȄǬɝ ʙϊǱ ǢǼȄǑ 

 

ȀǱǢɝǱȄǕ 

5. ǺȄǶ ȭǵǠȓȄǼ ǗȋǤ ǻ ̆ǶȅǼ͈ȄǼ ǢǼȋǱ ȁȋǸǑ 

6. ǤǼǺ ǠȓȄǢɝȅǶȋȀ ǺȄǶ ȭǵǠȓȄ ǻȄȋǸ ǵȄǑ 

7. ǻȋ̆ ǗǥȄǱ ǽȄǤȄȋǵȄ ǻȄȋǸ ǵȄǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) ƙ ț.Ȝ.ș 

 

ǩȋǸǼ ǵȄǺǕ ǠȓȄǢɝȅǶȀ ǶǼȆʹȄ Ǡ ǶȅǼǺȄǶ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ PPE Ȁ֚ȁǕ 

4. Hand gloves  

5. Safety glasses  

 

 

ʙȋȓȄǩǵȆȓ ӶǽȀ Ǡ ǘʹǘǶȋǺ̀Ǖ 

4. Vernier Caliper  

5. Micrometer  

6. Surface Tester  
 

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀǕ 

¶ MS  ǢȄʨǔȀ̩ ̏ǠȓȄǢɝȅǶȀ 
 

 

ʑǘǔ/ǮȄȓȄʈȄǺ/ȭǽ-ǗǚǬǕ 
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ǺȅǮǚǽ-Ȝ 

 

 

 

 

 

 

 

 

 

ǺȅǮǚǽǕ CAD  ȀǷǬǠȓʅȄǼ ϤǸȁȄǼ ǢȋǼ 3D ǺȋǮǽ ǞǸǔ Mold  ȮǱȅǼ ǢǼȄ 

SICIP -LE -CAD -04-O 

 

 

 

 

 

 

 

ȅ͔ǽЋ ǷǼ ǘ̃Ȅȅ͖ Ǣȅ̩ʨʨǹȋǵȀ Ǟ  ̃ǘȋǵȄȋǹǾǵ ȭʙȄʈȄǺ 

ǖǲɝ ȅǸǹȄǤ, ǖǲɝ Ǻ̆ǰȄǽȓ 

 

  



121 

 

ǺȅǮǚǽ-Ȝ 

 

ǺȅǮǚǽ ȅǾȋǼȄǵȄǺ: CAD  ȀǷǬǠȓʅȄǼ ϤǸȁȄǼ ǢȋǼ 3D ǺȋǮǽ ǞǸǔ Mold ȮǱȅǼ ǢǼȄ 

 

ǘǚȅǵǬ ȭǢȄǮ: SICIP -LE -CAD -04 -O      ȭǵȄȅǺǵȄǽ ǗǠȓȄǼ: șȚȘ ǥ̀ȄǑ 

 

ǺȅǮǚȋǽǼ ȅǸǸǼǰ: Ǟǘ ǺȅǮǚȋǽ CAD  ȀǷǬǠȓʅȄǼ ϤǸȁȄǼ ǢȋǼ 3D ǺȋǮǽ ǞǸǔ Mold  ȮǱȅǼ ǢǼȄǼ ǩϢ ʙȋȓȄǩǵȆȓ 

˕Ȅǵ, ǳʹǱȄ ǞǸǔ ǺȋǵȄǹȄǸ ǖ̇ ɝɦ֖ ǼȋȓȋǨǑ ǞȋǱ ȅǸȋǾǿǹȄȋǸ CAD  ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ǢǼȄ, 2D ǖˆǵ (ʑȅȓǔ) ȮǱȅǼ 

ǢǼȄ, 3D ǺȋǮǽ ȮǱȅǼ ǢǼȄ, 3D ǺȋǮȋǽǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ Mold  ȮǱȅǼ ǢǼȄ ǞǸǔ Mold  ȭǢ CAM  ȀǺȅǲɝǱ ǷȄǘȋǽ 

οǶȄ̇Ǽ ǢǼȄ Ȁ̩ ȋǢɝ ǸǰɝǵȄ ȭǳȓȄ ȁȋȓȋǨǑ 

 

ȅǾǣǵ ǷǽǕ Ǟǘ ǺȅǮǚǽʨ Ȁ̩ ̏ǢǼȄǼ ǶǼ ʙȅǾʹǰȄǲͫǼȄǕ- 

1. CAD  ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ǢǼȋǱ ǶȄǼȋǸǑ 

2. 2D  ʑȅȓǔ ȮǱȅǼ ǢǼȋǱ ǶȄǼȋǸǑ  

3. 3D  ǺȋǮǽ ȮǱȅǼ ǢǼȋǱ ǶȄǼȋǸǑ  

4. 3D  ǺȋǮȋǽǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ Mold  ȮǱȅǼ ǢǼȋǱ ǶȄǼȋǸǑ  

5. Mold  ȭǢ CAM  ȀǺȅǲɝǱ ǷȄǘȋǽ οǶȄ̇Ǽ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ǖʅȄȋȀȀȋǺ̀ ʆȄǘȋǬȅǼȓȄ: 

1. Ǣȅ̩ǚǬȄȋǼǼ ǚǶȄǳȄǵͼȅǽ ȀǵȄʱ  ǞǸǔ ϤȄϚȄ ǢǼȄǑ 

2. ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ Ƕ˸ȅǱ ǖԑȀȄȋǼ CAD  ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ǢǼȄǑ 

3. ǩǸ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ȅ͓ǵ ȅǮȀȋ̘ ǞȅǼȓȄ ǞǸǔ ȭǸȅȀǢ ϣȄǼȄȅǺǬȄȀɝ ȭȀǬ ǢǼȄǑ 

4. ȭ͔ǧ Ӷǽͼȅǽ 2D ǖˆȋǵǼ ǩϢ ȀǵȄʱ ǞǸǔ ȅǵǸɝȄǧǵ ǢǼȄǑ 

5. ȭ͔ǧ ǶȅǼǸȅǱɝǱ Ӷǽͼȅǽ 2D ǖˆȋǵǼ ǩϢ ȀǵȄʱ ǞǸǔ ȅǵǸɝȄǧǵ ǢǼȄǑ 

6. 2D  ȭ͔ǧ Ȁ̩ Ǣɝͼȅǽ ȀǵȄʱ ǞǸǔ ϤȄϚȄ ǢǼȄǑ 

7. 2D  ǖˆǵ ȮǱȅǼ ǢǼȄǑ 

8. CAD  ǖˆǵ ǶǻɝȄȋǽȄǧǵȄ ǢǼȄ ǞǸǔ ʙȋǻȂȄǩǵ ǖԑȀȄȋǼ ȀǔȋǾȄǴǵ ǢǼȄǑ 

9. ȅǷǧȄǼ Ӷǽͼȅǽ 3D ǺȋǮȋǽǼ ǩϢ ȀǵȄʱ ǞǸǔ ȅǵǸɝȄǧǵ ǢǼȄǑ 

10. 3D  ǺȋǮȋǽǼ ǩϢ ȅǮȋǼʮ ǞȅǮʨǔ Ӷǽͼȅǽ ȀǵȄʱ ǞǸǔ ȅǵǸɝȄǧǵ ǢǼȄǑ 

11. 3D  ǺȋǮǽ ȮǱȅǼ ǢǼȄǑ 

12. 3D  ǺȋǮǽ ǶǻɝȄȋǽȄǧǵȄ ǢǼȄ ǞǸǔ ʙȋǻȂȄǩȋǵ ȀǔȋǾȄǴǵ ǢǼȄǑ 

13. 2D  ǖˆǵ ǶǻɝȄȋǽȄǧǵȄ ǢǼȄ ǞǸǔ ǺȋǮǽ өǮȂȄ̇ ǢǼȄǼ ǩϢ ȮǱȅǼ ǢǼȄǑ 

14. Mold  ʨ 3D ǺȋǮȋǽǼ ǚǶǼ ȅǹȅ˭ ǢȋǼ ȮǱȅǼ ǢǼȄǑ 

15. Mold  ʨ CAM  ȀǺȅǲɝǱ ǷȄǘȋǽ ͛ȄǵȄ̇ȅǼǱ ǢǼȄǑ 

16. CAM  ȭʙȄʈȄȅǺǔȋȓǼ ǩϢ Mold  ʨ ǞǢʨ ԜǲǢ ȭǷȄ̷ȄǼ ȮǱȅǼ ǢȋǼ ȀǔǼʹǰ ǢǼȄǑ 
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ǘǵǷǼȋǺǾǵ ǾȆǬ (Information Shee t) - Ȝ.ș 

 

ȅǾǣǵ Ƿǽ-ș: CAD ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǾǣǵ ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ȀǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents ): 

1. Ǣȅ̩ǚǬȄȋǼǼ ǚǶȄǳȄǵͼȅǽ ȀǵȄʱ ǞǸǔ ϤȄϚȄǢǼǰ  

2. ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ Ƕ˸ȅǱ ǖԑȀȄȋǼ CAD ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ǢǼȄ 

3. ǩǸ ȭ͟ȅȀȅǷȋǢǾǵ ǖԑȀȄȋǼ ȅ͓ǵ ȅǮȀȋ̘ ǞȅǼȓȄ ǞǸǔ ȭǸȅȀǢ ϣȄǼȄȅǺǬȄȀɝ ȭȀǬ ǢǼȄ 

 

Ǣȅǚ̩ǬȄȋǼǼ ǚǶȄǳȄǵͼȅǽ ȀǵȄʱ  ǞǸǔ ϤȄϚȄǢǼǰ: 

Ǣȅ̩ǚǬȄǼȋǢ ǗǺǼȄ ȀȄǴȄǼǰǱ ǞǢʨ Ǳϟ ʙȅʆȓȄǢǼǰ ǻ̆ ǸȅǽǑ Ǟʨ ǘǵԚǬ ȭǵȓ, ʙȅʆȓȄǢǼǰ ǢȋǼ, ǗǚǬԚǬ ȭǳȓ ǞǸǔ 

ȭǮǬȄ ȀǔǼʹǰ ǢȋǼǑ Ǣȅ̩ǚǬȄȋǼǼ ǚǶȄǳȄǵͼȅǽ ֚ǽǱ ԋǘ ǹȄȋǤ ȅǸǹʱ ǢǼȄ ǻȄȓ ƙ ȁȄǮɝǠȓʅȄǼ (Hardware ) ǞǸǔ 

ȀǷǬǠȓʅȄǼ (Software )Ǒ ȅǵȋǧ ʙȅǱʨ ǚǶȄǳȄǵ ȀǵȄʱ  Ǡ ϤȄϚȄ ǢǼȄ ȁȋǽȄ: 

 

ȁȄǮɝǠȓʅȄǼ (Hardware ) 

Processor (ʙȋȀȀǼ) 

ʙȋȀȀǼ ȁȋǽȄ Ǣȅ̩ǚǬȄȋǼǼ Ǻȅ͚͈ Ǒ Ǟʨ Ǣȅ̩ǚǬȄȋǼǼ ȀǸ ǢȄȋǩǼ ȅǵȋǳɝǾǵȄ ȭǸȄȋǪ, ȅȁȀȄǸ ǢȋǼ ǞǸǔ ǷǽȄǷǽ ȮǱȅǼ ǢȋǼǑ 

ǻǣǵ ǗǺǼȄ ȭǢȄȋǵȄ ȭʙȄʈȄǺ ǧȄǽȄǘ ǸȄ ǷȄǘǽ ǠȋǶǵ ǢȅǼ, ʙȋȀȀǼ ȭȀǘ ǢȄǩͼȋǽȄȋǢ ΚǱ Ȁ̩̏ ǢȋǼǑ ʙȋȀȀǼ ǻǱ ǚ̏Ǳ 

ȁȋǸ, Ǣȅ̩ǚǬȄǼ ǱǱ ΚǱ ǢȄǩ ǢǼȋǸǑ ǸǱɝǺȄȋǵ Intel Ǡ AMD ȀǸȋǧȋȓ ǩǵȅʙȓ ʙȋȀȀǼ ʙϊǱǢȄǼǢ ȭǢȄ̩ȄȅǵǑ ȭǻǺǵ 

Intel Core i5 ǸȄ AMD Ryzen 5 ʙȋȀȀǼǑ 
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RAM (Ǽ ʅȄǺ) 

RAM ǞǼ ԛǰɝοǶ ȁȋǽȄ Random Access Memory Ǒ Ǟʨ Ǣȅ̩ǚǬȄȋǼǼ ǖ͛ȄȓȆ ȭǺȋǺȄȅǼ, ȭǻǣȄȋǵ ǢȄǩ ǢǼȄǼ ȀǺȓ 

Ǳϟ ǼȄǣȄ ȁȓǑ ǗǺǼȄ ǻǣǵ ȭǢȄȋǵȄ ȀǷǬǠȓʅȄǼ ǸȄ ǷȄǘǽ ǠȋǶǵ ǢȅǼ, Ǳǣǵ ȭȀǘ Ǳϟ RAM Ǟ ȀȄǺȅȓǢǹȄȋǸ ǩǺȄ ǲȄȋǢǑ 

Ǣȅ̩ǚǬȄǼ Ǹ̎ ǢǼȋǽ RAM ǞǼ Ǳϟ ֙ȋǨ ǻȄȓǑ RAM ǻǱ ȭǸȅǾ ȁȋǸ, Ǣȅ̩ǚǬȄǼ ǱǱ ΚǱ Ǡ Ǻ֩ǰǹȄȋǸ ǢȄǩ ǢǼȋǸǑ 

ȀȄǴȄǼǰǱ Ƞ ǸȄ șȞ ȅǤǤȄǸȄǘǬ RAM ǖȅǷȀ ǸȄ ȅǮǩȄǘǵ ǢȄȋǩǼ ǩϢ ǚǶ֜ʱǑ 

 

 

Graphics Card (ʈȄȅǷ̋ ǢȄǮɝ) 

ʈȄȅǷ̋ ǢȄǮɝ ǸȄ GPU ȁȋǽȄ Ǣȅ̩ǚǬȄȋǼǼ ǞǺǵ ǖǔǾ ǻȄ ǨȅǸ, ȅǹȅǮǠ, ȭǤǺȀ ǞǸǔ ȅʕȅǮ ȅǮǩȄǘǵ ֧̋ǼǹȄȋǸ ȭǳǣȄȓǑ Ǟʨ 

ǺȅǵǬȋǼ ȭǳǣȄ ȀǸ ȅǹӮʅȓȄǽ ǸȄ ǨȅǸǼ ǺȄǵ ʪǢ ǼȄȋǣǑ ǻȄǼȄ ȅǮǩȄǘǵ, ȅǹȅǮǠ ǞȅǮʨǔ ǸȄ ȭǤȅǺǔ ǢȋǼǵ, ǱȄȋǳǼ ǩϢ ǹȄȋǽȄ 

ʈȄȅǷ̋ ǢȄǮɝ ӝǸ ǳǼǢȄǼǑ ȭǻǺǵ NVIDIA GeForce RTX ǸȄ AMD Radeon ȅȀȅǼȋǩǼ ʈȄȅǷ̋ ǢȄǮɝǑ 

 

 

Storage (ȭ͗ȄȋǼǩ) 

ȭ͗ȄȋǼǩ ȁȋǽȄ ȭȀǘ ǩȄȓǤȄ ȭǻǣȄȋǵ Ǣȅ̩ǚǬȄȋǼǼ ȀǸ Ǳϟ, ǨȅǸ, ǤȄǵ, ȅǹȅǮǠ ǞǸǔ ʙȋǩʮ ͛ȄȓȆǹȄȋǸ ǼȄǣȄ ȁȓǑ ȭ͗ȄȋǼǩ 

ȀȄǴȄǼǰǱ ԋǘ ǴǼȋǵǼ ȁȓ ð HDD (Hard Disk Drive) ǞǸǔ SSD (Solid State Drive) Ǒ HDD ǞǢӶ ǴȆǼǤȅǱǼ 

ȁȋǽǠ ǞǼ ǳȄǺ ǢǺ, ǗǼ SSD ǖȋǵǢ ΚǱ ǞǸǔ ǳȆǥɝ͛ȄȓȆǑ ǸǱɝǺȄȋǵ ȭǸȅǾǼǹȄǤ ǗԎȅǵǢ Ǣȅ̩ǚǬȄȋǼ SSD ϤǸȁȄǼ ǢǼȄ 

ȁȓ ǢȄǼǰ Ǟʨ ΚǱ ǢȄǩ ǢȋǼǑ 
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Monitor (ǺȅǵǬǼ) 

ǺȅǵǬǼ ȁȋǽȄ Ǣȅ̩ǚǬȄȋǼǼ ȭǧȄȋǣǼ ǺȋǱȄǑ ǞǣȄȋǵ ǗǺǼȄ ǢȄȋǩǼ ǷǽȄǷǽ ȭǳȅǣ ȭǻǺǵ ȭǽǣȄ, ǨȅǸ, ȅǹȅǮǠ ǸȄ ȅǮǩȄǘǵǑ 

ǺȅǵǬȋǼǼ ǗǢȄǼ, ǼȋǦǼ ǺȄǵ ǞǸǔ ȅǼȋʚǾ ȭǼǬ ǻǱ ǹȄȋǽȄ ȁȋǸ, ǢȄǩ ǱǱ ͟  ͊Ǡ ǗǼȄǺǳȄȓǢ ȁȋǸǑ ǸǱɝǺȄȋǵ LED , IPS 

ǞǸǔ Curved ǺȅǵǬǼ ȀǸȋǧȋȓ ǩǵȅʙȓǑ ȅǮǩȄǘǵ ǸȄ ǘȅ˙ȅǵȓȄȅǼǔȋȓǼ ǢȄȋǩǼ ǩϢ Ǹȑ ȅ͓ǵ Ǡ ǹȄȋǽȄ ǼȋǦǼ ǺȄȋǵǼ 

ǺȅǵǬǼ ϤǸȁȄǼ ǢǼȄ ǹȄȋǽȄǑ 

 

Motherboard (ǺȄǳȄǼȋǸȄǮɝ) 

ǺȄǳȄǼȋǸȄǮɝ ȁȋǽȄ Ǣȅ̩ǚǬȄȋǼǼ ֚ǽ ȀȄȅǢɝǬ ȭǸȄǮɝ ȭǻǣȄȋǵ ȀǸ ǖǔǾ ǞȋǢ ǖǶȋǼǼ Ȁȋ̍ ֜  ɦǲȄȋǢǑ CPU , RAM , 

Graphics Card , Storage ðȀǸȅǢӫ ǺȄǳȄǼȋǸȄȋǮɝǼ ǺȄϡȋǺ ǞȋǢ ǖǶȋǼǼ Ȁȋˈ ȭǻȄǤȄȋǻȄǤ ǢȋǼǑ Ǟʨ ǵȄ ǲȄǢȋǽ 

ȭǢȄȋǵȄ ǖǔǾǘ ǢȄǩ ǢǼȋǱ ǶȄǼȋǸ ǵȄǑ ǞȋǢ ǸǽȄ ȁȓ Ǣȅ̩ǚǬȄȋǼǼ ֚ǽ ȅǹȅ˭Ǒ 

 

Power Supply (ǶȄǠȓȄǼ ȀȄ̘Ȅǘ) 

ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ǘǚȅǵǬ ǸȄ PSU Ǣȅ̩ǚǬȄȋǼǼ ʙȅǱʨ ǖǔȋǾ ȅǸԋʅִ ȀǼǸǼȄȁ ǢȋǼǑ Ǟʨ ǸȄȅȑǼ ǞȅȀ (Alternating 

Current ) ȅǸԋʅִȋǢ ȅǮȅȀ (Direct Current ) ȭǱ οǶȄ̇Ǽ ǢȋǼ, ǻȄ Ǣȅ̩ǚǬȄȋǼǼ ǩϢ ȅǵǼȄǶǳǑ ǶȄǠȓȄǼ ȀȄ̘Ȅǘ ʪǢ 

ǵȄ ǲȄǢȋǽ Ǣȅ̩ǚǬȄȋǼǼ ǻ̆ȄǔǾ ʹȅǱʈ͚ ȁȋǱ ǶȄȋǼǑ 
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Cooling System (ʹ ȅǽǔ ȅȀȋ͗Ǻ) 

Ǣȅ̩ǚǬȄȋǼǼ ʙȋȀȀǼ, ʈȄȅǷ̋ ǢȄǮɝ ǸȄ ǖϢȄϢ ǖǔǾ ǢȄǩ ǢǼȄǼ ȀǺȓ ǤǼǺ ȁȋȓ ǻȄȓǑ ǱȄǘ ǭȄ̃Ȅ ǼȄǣȄǼ ǩϢ ǷʅȄǵ ǸȄ 

ȅǽʹǘǮ ʹǽȄǼ ϤǸȁȄǼ ǢǼȄ ȁȓǑ ʹȅǽǔ ȅȀȋ͗Ǻ Ǣȅ̩ǚǬȄȋǼǼ ǶȄǼǷǼϥȄ̑ ʪǢ ǼȄȋǣ ǞǸǔ ǻ̆ȄǔȋǾǼ Ǘֱ ǸȄȑȄȓǑ 

 

Keyboard (ǢȆȋǸȄǮɝ) 

ǢȆȋǸȄǮɝ ȁȋǽȄ ǘǵԚǬ ȅǮǹȄǘȀ ǻȄ ȅǳȋȓ ǗǺǼȄ ȭǽǣȄ ȅǽȅǣ ǸȄ ǢǺȄ̃ ȅǳǘǑ ǞȋǱ ǖ́ Ǽ, ȀǔϚȄ ǞǸǔ ȅǸȋǾǿ ȭǸȄǱȄǺ ǲȄȋǢǑ 

ǖȅǷȀ, ȭǤȅǺǔ ǸȄ ȅǮǩȄǘǵ ǢȄȋǩǼ ǩϢ ǹȄȋǽȄ ǺȄȋǵǼ ǢȆȋǸȄǮɝ ϤǸȁȄȋǼ ǢȄǩ ǗǼǠ Ȁȁǩ ȁȓǑ 

 

 

Mouse (ǺȄǚȀ) 

ǺȄǚȀ ȁȋǽȄ ǗȋǼǢʨ ǘǵԚǬ ȅǮǹȄǘȀ ǻȄ ȅǳȋȓ ȅ͓ȋǵ ǢȄȀɝǼ ȀǼȄȋǵȄ ǻȄȓ, ȅɹǢ ǢǼȄ ǻȄȓ ǸȄ ȅǸȅǹ̏ ǢȄǩ ȭǸȋǨ ȭǵǠȓȄ ǻȄȓǑ 

Ǟǣǵ ǱȄǼ֜ʱ ǞǸǔ ǱȄǼȅǸȁȆǵ ǚǹȓ ǴǼȋǵǼ ǺȄǚȀ ϤǸϘǱ ȁȓǑ 
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Casing (ȭǢȅȀǔ) 

ȭǢȅȀǔ ȁȋǽȄ ȭȀǘ Ǹ̋ ȭǻǣȄȋǵ ǺȄǳȄǼȋǸȄǮɝ, ǶȄǠȓȄǼ ȀȄ̘Ȅǘ, ȭ͗ȄȋǼǩ, ǷʅȄǵ ǞǸǔ ǖϢȄϢ ǖǔǾ ǸȀȄȋǵȄ ȁȓǑ Ǟʨ ȀǸ ǖǔǾȋǢ 

ȅǵǼȄǶǳ ǼȄȋǣ ǞǸǔ ǭȄ̃Ȅ ǼȄǣȄǼ ǩϢ ȭǹǱȋǼ ǸȄǱȄȀ ǧǽȄǧȋǽǼ ϤǸ͛Ȅ ǢȋǼǑ 

 

Sound System (ȀȄǚ̃ ȅȀȋ͗Ǻ) 

ȀȄǚ̃ ȅȀȋ͗Ǻ ǸȄ ȅ͟ǢȄǼ ȁȋǽȄ ǗǚǬԚǬ ȅǮǹȄǘȀ ǻȄ ȅǳȋȓ ǗǺǼȄ Ǿ̞ ςȅǵǑ Ǣȅ̩ǚǬȄǼ ǸȄ ȅǹȅǮǠǼ ǖȅǮǠ ǗǚǬԚǬ ǞǼ 

ǺȄϡȋǺ ǶȄǠȓȄ ǻȄȓǑ ȅǮǩȄǘǵ, ȅǹȅǮǠ ǞȅǮʨǔ ǸȄ ȅǺǚȅǩȋǢǼ ǢȄȋǩ ǹȄȋǽȄ ǺȄȋǵǼ ȅ͟ǢȄǼ ǸȄ ȭȁǮȋǷȄǵ ǳǼǢȄǼ ȁȓǑ 

 

Network Card (ȭǵǬǠȓȄǢɝ ǢȄǮɝ) 

ȭǵǬǠȓȄǢɝ ǢȄǮɝ Ǣȅ̩ǚǬȄǼȋǢ ǘ̀ȄǼȋǵǬ ǸȄ ǖϢ Ǣȅ̩ǚǬȄȋǼǼ Ȁȋˈ Ȁǔ֜ʱ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ Ǟʨ ǱȄǼ֜ʱ (LAN) 

ǸȄ ǱȄǼȅǸȁȆǵ (Wi -Fi) ȁȋǱ ǶȄȋǼǑ ǸǱɝǺȄȋǵ ʙȄȓ ȀǸ Ǣȅ̩ǚǬȄȋǼǼ ǺȄǳȄǼȋǸȄȋǮɝǘ ȭǵǬǠȓȄǢɝ ǢȄǮɝ ȅǸ̵-ǘǵ ǲȄȋǢǑ 
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Operating System (ǖǶȄȋǼʨǔ ȅȀȋ͗Ǻ): 

ǖǶȄȋǼʨǔ ȅȀȋ͗Ǻ ȁȋǽȄ Ǣȅ̩ǚǬȄȋǼǼ ȀǸȋǧȋȓ ͼξΖԛǰɝ ȀǷǬǠȓʅȄǼǑ Ǟʨ Ǣȅ̩ǚǬȄȋǼǼ Ǻȅ͚͈  Ǡ ȅǵȓ̆ǰ ϤǸ͛Ȅ ȅȁȋȀȋǸ 

ǢȄǩ ǢȋǼǑ ǖǶȄȋǼʨǔ ȅȀȋ͗Ǻ ǨȄȑȄ Ǣȅ̩ǚǬȄǼ ǧȄǽȄȋǵȄ Ȁ̭Ǹ ǵȓ, ǢȄǼǰ Ǟʨ Ǣȅ̩ǚǬȄȋǼǼ ȁȄǮɝǠȓʅȄǼ ǞǸǔ ϤǸȁȄǼǢȄǼȆǼ 

Ǻȋϡ ȀǔȋǻȄǤ ȮǱȅǼ ǢȋǼǑ ȀȁǩǹȄȋǸ ǸǽȄ ǻȄȓ, ϤǸȁȄǼǢȄǼȆ ȭǻ ǢȄȋǩǼ ȅǵȋǳɝǾ ȭǳȓ, ǖǶȄȋǼʨǔ ȅȀȋ͗Ǻ ȭȀǘ ȅǵȋǳɝǾʨ 

ȁȄǮɝǠȓʅȄǼȋǢ ֓ȅǪȋȓ ǢȄǩ ǢǼȄȓǑ 

 

ǖǶȄȋǼʨǔ ȅȀȋ͗ǺȋǢ ȀȄǴȄǼǰǹȄȋǸ ƝǢȅ̩ǚǬȄȋǼǼ ϥȄȋǵǩȄǼƞ ǸǽȄ ȁȓǑ Ǟʨ Ǣȅ̩ǚǬȄȋǼǼ ȀǸ ǻ̆ȄǔǾ Ǡ ȭʙȄʈȄǺȋǢ ȅǵȓ̆ǰ 

ǢȋǼ ǞǸǔ ǞȋǢ ǖǶȋǼǼ Ǻȋϡ ǹȄǼȀȄϥ ǸǩȄȓ ǼȄȋǣǑ 

 

ǖǶȄȋǼʨǔ ȅȀȋ͗ȋǺǼ ǢȄǩ ǸȄ ǳȄȅȓΖ: 
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ǖǶȄȋǼʨǔ ȅȀȋ͗ȋǺǼ ʙǴȄǵ ǢȄǩ ȁȋǽȄ Ǣȅ̩ǚǬȄȋǼǼ ȅǸȅǹ̏ ǖǔǾ ǶȅǼǧȄǽǵȄ ǢǼȄ ǞǸǔ ϤǸȁȄǼǢȄǼȆȋǢ Ȁȁȋǩ ǢȄǩ ǢǼȄǼ 

ȋ֧ǻȄǤ ȭǳǠȓȄǑ ǞǼ Ǻȋϡ ȅǢӫ ͼξΖԛǰɝ ǢȄǩ ȁȋǽȄ ð 

ʙǲǺǱ, Ǟʨ ȁȄǮɝǠȓʅȄǼ ȅǵȓ̆ǰ ǢȋǼ, ȭǻǺǵ ʙȋȀȀǼ, ȭǺȋǺȄȅǼ, ǘǵԚǬ-ǗǚǬԚǬ ȅǮǹȄǘȀ ǘǱʅȄȅǳ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ 

ȅǢǵȄ ǱȄ ȭǳȋǣǑ 

ȅΜǱȆȓǱ, Ǟʨ ȭǺȋǺȄȅǼ ϥȄȋǵǩȋǺ̀ ǢȋǼ, ǺȄȋǵ Ǣȅ̩ǚǬȄȋǼǼ RAM ǞǸǔ ȭ͗ȄȋǼȋǩ ȭǢȄǵ ȭʙȄʈȄǺ ǢǱ ǩȄȓǤȄ ϤǸȁȄǼ 

ǢǼȋǸ ǱȄ ȅǵȓ̆ǰ ǢȋǼǑ 

ԇǱȆȓǱ, Ǟʨ ǷȄǘǽ ϥȄȋǵǩȋǺ̀ ǢȋǼ, ǖǲɝȄִ Ǣȅ̩ǚǬȄȋǼ ǷȄǘǽ ȮǱȅǼ, ȀǔǼ́ǰ, ǵȄǺ ǶȅǼǸǱɝǵ ǸȄ ֙ȋǨ ȭǷǽȄǼ ǢȄǩ 

ǶȅǼǧȄǽǵȄ ǢȋǼǑ 

ǧԅǲɝǱ, Ǟʨ ʙȋȀȀ ϥȄȋǵǩȋǺ̀ ǢȋǼ, ǺȄȋǵ ǞǢȀȋ̍ ǞǢȄȅǴǢ ǢȄǩ ǧȄǽȄȋǱ ȀȄȁȄϦ ǢȋǼ ǻȄȋǱ Ǣȅ̩ǚǬȄǼ ȁʅȄǔ ǵȄ ȁȓǑ 

Ƕ˗ǺǱ, Ǟʨ ǘǚǩȄǼ ǘ̀ȄǼȋǷȀ ȮǱȅǼ ǢȋǼ, ȭǻǺǵ ȭǮ͔ǬǶ, ǗǘǢǵ ǸȄ ȭǺԑǼ ǺȄϡȋǺ ϤǸȁȄǼǢȄǼȆ ȭǻǵ Ȁȁȋǩ ǢȄǩ ǢǼȋǱ 

ǶȄȋǼǑ 

 

 

 

ǖǶȄȋǼʨǔ ȅȀȋ͗ȋǺǼ ǴǼǵ: 

ǖǶȄȋǼʨǔ ȅȀȋ͗ǺȋǢ ȀȄǴȄǼǰǱ ǢȋȓǢʨ ǹȄȋǤ ǹȄǤ ǢǼȄ ǻȄȓǑ 

 

ʙǲǺʨ ȁȋǽȄ Single User Operating System , ȭǻǣȄȋǵ ǞǢǸȄȋǼ ǞǢǩǵ ϤǸȁȄǼǢȄǼȆ ǢȄǩ ǢǼȋǱ ǶȄȋǼ, ȭǻǺǵ 

ԚȋǼȄȋǵȄ MS -DOSǑ 
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ȅΜǱȆȓʨ ȁȋǽȄ Multi User Operating System , ȭǻǣȄȋǵ ǞǢȄȅǴǢ ϤǸȁȄǼǢȄǼȆ ǞǢȀȋˈ ǢȄǩ ǢǼȋǱ ǶȄȋǼ, ȭǻǺǵ 

Windows Server ǸȄ LinuxǑ 

ԇǱȆȓʨ ȁȋǽȄ Multitasking Operating System , ǻȄ ǞǢȀȋˈ ǖȋǵǢ ȭʙȄʈȄǺ ǧȄǽȄȋǱ ǶȄȋǼ, ȭǻǺǵ Windows 

10 , macOS ǸȄ AndroidǑ 

ǧԅǲɝʨ ȁȋǽȄ Embedded Operating System , ǻȄ ͢ȄǬɝȋǷȄǵ, ʨȅǹ, ǸȄ ǻȋ̆Ǽ ȭǹǱȋǼ ϤǸȁȄǼ ȁȓ, ȭǻǺǵ 

Android ǸȄ iOSǑ 

 

ǩǵȅʙȓ ǖǶȄȋǼʨǔ ȅȀȋ͗ȋǺǼ ǚǳȄȁǼǰ: 

 

ǸǱɝǺȄȋǵ ȀǸȋǧȋȓ ϤǸϘǱ ǖǶȄȋǼʨǔ ȅȀȋ͗ǺͼȋǽȄ ȁȋǽȄ Microsoft Windows, Linux, macOS, Android, ǞǸǔ 

iOSǑ 

Windows ǖȅǷȀ, ȅǾʹȄ Ǡ ȀȄǴȄǼǰ ϤǸȁȄǼǢȄǼȆȋǳǼ ǩϢ ӝǸ ǩǵȅʙȓǑ 

Linux ȀȄǴȄǼǰǱ ȭʙȄʈȄǺȄǼ Ǡ ȀȄǹɝȄǼ ϤǸ͛ȄǶǵȄǼ ǢȄȋǩ ϤǸϘǱ ȁȓǑ 

macOS ǖʅȄǶǽ Ǣȅ̩ǚǬȄȋǼ ϤǸϘǱ ȁȓ ǞǸǔ Ǟʨ ȅǮǩȄǘǵ ǸȄ ȅǺȅǮȓȄ ǢȄȋǩǼ ǩϢ ǚǶ֜ʱǑ 

Android Ǡ iOS ȭǺȄǸȄǘǽ ȭǷȄȋǵ ϤǸϘǱ ȁȓǑ 

 

ǖǶȄȋǼʨǔ ȅȀȋ͗ȋǺǼ ͼξΖ: 

ǖǶȄȋǼʨǔ ȅȀȋ͗Ǻ ǨȄȑȄ Ǣȅ̩ǚǬȄǼ ϤǸȁȄǼ ǢǼȄ Ȁ̭Ǹ ǵȓ, ǢȄǼǰ Ǟʨ ȁȄǮɝǠȓʅȄǼ Ǡ ȀǷǬǠȓʅȄȋǼǼ Ǻȋϡ ȭǻȄǤȄȋǻȄǤ ͛ȄǶǵ 

ǢȋǼǑ Ǟʨ ϤǸȁȄǼǢȄǼȆǼ ȭǳǠȓȄ ȅǵȋǳɝǾȋǢ ȭǺȅǾǵ ϨȄїȋȓȋǩ οǶȄ̇Ǽ ǢȋǼ ǞǸǔ ǷǽȄǷǽ ȅ͓ȋǵ ʙǳǾɝǵ ǢȋǼǑ ǱȄǘ ǸǽȄ 

ǻȄȓ, ǖǶȄȋǼʨǔ ȅȀȋ͗Ǻ ȁȋǽȄ Ǣȅ̩ǚǬȄǼ ϤǸȁȄȋǼǼ ȅǹȅ˭Ǒ 

 

Software (ȀǷǬǠȓʅȄǼ) 

 

ȀǷǬǠȓʅȄǼ ȁȋǽȄ ǞǺǵ ǞǢʨ ǖǔǾ ǻȄ Ǣȅ̩ǚǬȄǼȋǢ ǢȄǩ ǢǼȄǼ ȅǵȋǳɝǾ ȭǳȓǑ Ǟʨ ȭǧȄȋǣ ȭǳǣȄ ǻȄȓ ǵȄ, ȅǢβ Ǣȅ̩ǚǬȄȋǼǼ 

ȅǹǱȋǼ ǢȄǩ ǢȋǼǑ ȀȁǩǹȄȋǸ ǸǽȄ ǻȄȓ, ȁȄǮɝǠȓʅȄǼ ȁȋǽȄ Ǣȅ̩ǚǬȄȋǼǼ ȭǳȁ, ǗǼ ȀǷǬǠȓʅȄǼ ȁȋǽȄ ǱȄǼ ȅǧ̇Ȅ ǸȄ Ǻȅ͚͈ Ǒ 

Ǣȅ̩ǚǬȄȋǼǼ ȀǺ͚ ǢȄǩ ȀǷǬǠȓʅȄȋǼǼ ǺȄϡȋǺ ȅǵȓȅ̆Ǳ ȁȓǑ 
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ȀǷǬǠȓʅȄǼ ֚ǽǱ ȅǵȋǳɝǾǵȄǼ ǞǢʨ ȭȀǬ (Set of Instructions ), ǻȄ ȁȄǮɝǠȓʅȄǼȋǢ Ǹȋǽ ȭǳȓ ǢȆǹȄȋǸ ǢȄǩ ǢǼȋǱ ȁȋǸǑ 

ǚǳȄȁǼǰ ȅȁȋȀȋǸ ǸǽȄ ǻȄȓð ǻǣǵ ǗǺǼȄ Microsoft Word -Ǟ ȭǽǣȄ ǬȄǘǶ ǢȅǼ, ȀǷǬǠȓʅȄǼ ȭȀǘ ȭǽǣȄʨ ǺȅǵǬȋǼ 

ȭǳǣȄȓ, RAM-Ǟ ǼȄȋǣ ǞǸǔ ʙȋȓȄǩȋǵ ȭ͗ȄȋǼȋǩ ȀǔǼʹǰ ǢȋǼǑ 

 

ȀǷǬǠȓʅȄȋǼǼ ʙǴȄǵ ǢȄǩ: 

ȀǷǬǠȓʅȄǼ ϤǸȁȄǼǢȄǼȆ Ǡ Ǣȅ̩ǚǬȄȋǼǼ Ǻȋϡ Ȁ̩ Ǣɝ ȮǱȅǼ ǢȋǼǑ Ǟʨ ϤǸȁȄǼǢȄǼȆǼ ȅǵȋǳɝǾ ʈȁǰ ǢȋǼ, ȭȀǘ ȅǵȋǳɝǾ 

ȁȄǮɝǠȓʅȄǼȋǢ ֓ȅǪȋȓ ȭǳȓ, ǞǸǔ ǢȄȋǩǼ ǷǽȄǷǽ ϤǸȁȄǼǢȄǼȆǼ ǢȄȋǨ ǚǶ͛ȄǶǵ ǢȋǼǑ ǞǨȄȑȄǠ ȀǷǬǠȓʅȄǼ ȭǮǬȄ ȀǔǼ́ǰ, 

ȅȁȀȄǸ-ȅǵǢȄǾ, ȅǮǩȄǘǵ, ȭʙȄʈȄȅǺǔ, ǨȅǸ Ȁ̩ȄǳǵȄ ǸȄ ǘ̀ȄǼȋǵǬ ʛȄǚȅǩǔȀȁ ȅǸȅǹ̏ ǢȄǩ Ȁ̩̏ ǢȋǼǑ 

 

ȀǷǬǠȓʅȄȋǼǼ ʙǴȄǵ ԋǘ ǴǼǵ: 

 

ș. ȅȀȋ͗Ǻ ȀǷǬǠȓʅȄǼ (System Software ) 

Ǟǘ ȀǷǬǠȓʅȄǼ Ǣȅ̩ǚǬȄȋǼǼ ȁȄǮɝǠȓʅȄǼ ǞǸǔ ϤǸȁȄǼǢȄǼȆǼ Ǻȋϡ ȭȀԅǸ̎ǵ ȮǱȅǼ ǢȋǼǑ Ǟʨ Ǣȅ̩ǚǬȄȋǼǼ ֚ǽ ǢȄǩͼȋǽȄ 

ǶȅǼǧȄǽǵȄ ǢȋǼǑ 

ȀǸȋǧȋȓ ͼξΖԛǰɝ ȅȀȋ͗Ǻ ȀǷǬǠȓʅȄǼ ȁȋǽȄ ǖǶȄȋǼʨǔ ȅȀȋ͗Ǻ (Operating System), ȭǻǺǵ Windows, 

Linux, macOS, Android ǘǱʅȄȅǳǑ 

Ǟ ǨȄȑȄ Driver Software Ǡ Utility Software Ǡ ȅȀȋ͗Ǻ ȀǷǬǠȓʅȄȋǼǼ ǖ̇ ɝɦ֖Ǒ 

ʑȄǘǹȄǼ ȀǷǬǠȓʅȄǼ Ǣȅ̩ǚǬȄȋǼǼ ȁȄǮɝǠȓʅȄǼ (ȋǻǺǵ ȅʙ̀ȄǼ, ͔ʅȄǵȄǼ, ʈȄȅǷ̋ ǢȄǮɝ) ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

ǘǚʨȅǽʨ ȀǷǬǠȓʅȄǼ ȭǻǺǵ ǖʅȄȅ̀ǹȄǘǼȄȀ, ȅǮ͔ ȅʴǵȄǼ, ϤȄǢǗǶ ӶǽȀð ǞͼȋǽȄ Ǣȅ̩ǚǬȄȋǼǼ ǻ˯ ȭǵȓ ǞǸǔ 

ǶȄǼǷǼϥȄ̑ ʪǢ ǼȄȋǣǑ 

 

Ț. ǖʅȄȅ̘ȋǢǾǵ ȀǷǬǠȓʅȄǼ (App lication Software ) 

ǖʅȄȅ̘ȋǢǾǵ ȀǷǬǠȓʅȄǼ ϤǸȁȄǼǢȄǼȆǼ ȅǵȅǳɝ͊ ǢȄǩ Ȁ̩  ̏ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

ȭǻǺǵð Microsoft Word  ȅǳȋȓ ȭǽǣȄ, Excel ȅǳȋȓ ȅȁȀȄǸ, PowerPoint ȅǳȋȓ ȭʙȋǩȋ̀Ǿǵ, Solidworks 

ȅǳȋȓ ȅǮǩȄǘǵ, Photoshop ȅǳȋȓ ǨȅǸ Ȁ̩ȄǳǵȄ, Chrome ǸȄ Edge ȅǳȋȓ ǘ̀ȄǼȋǵǬ ʛȄǚǩ ǢǼȄǑ 

ǞͼȋǽȄ ǗǺȄȋǳǼ Ȯǳǵȅ̋ǵ ǢȄǩȋǢ Ȁȁǩ ǢȋǼ ȭǱȄȋǽǑ 

 

ǖʅȄȅ̘ȋǢǾǵ ȀǷǬǠȓʅȄȋǼǼ ǗǼǠ ȅǢӫ ǚǳȄȁǼǰ: 

Microsoft Office, SolidWorks, AutoCAD, Mastercam, Siemens NX, CATIA, Rhino, Fusion 

360, VLC Player, Adobe Illustrator, Google Chrome, Zoom, ǞǸǔ TallyǑ 

 

ȀǷǬǠȓʅȄȋǼǼ ͼξΖ: 

ȀǷǬǠȓʅȄǼ ǨȄȑȄ Ǣȅ̩ǚǬȄǼ ȭǢȄȋǵȄ ǢȄǩ ǢǼȋǱ ǶȄȋǼ ǵȄǑ ǢȄǼǰ ȀǷǬǠȓʅȄǼǘ Ǹȋǽ ȭǳȓ ǢȆǹȄȋǸ ȁȄǮɝǠȓʅȄǼ ǢȄǩ ǢǼȋǸǑ 

ǞǢʨ Ǣȅ̩ǚǬȄȋǼǼ ֚Ϩ ȅǵǹɝǼ ǢȋǼ ǱȄǼ ȀǷǬǠȓʅȄǼ ǢǱǬȄ ǢȄǻɝǢǼǹȄȋǸ ϤǸȁȄǼ ǢǼȄ ȁȋˏ ǱȄǼ ǚǶǼǑ 

Ȁǔȋ́ȋǶ ǸǽȄ ǻȄȓ, ȁȄǮɝǠȓʅȄǼ Ǣȅ̩ǚǬȄȋǼǼ ȭǳȁ ǗǼ ȀǷǬǠȓʅȄǼ ȁȋǽȄ ǱȄǼ ʙȄǰǑ ȁȄǮɝǠȓʅȄǼ ǢȄǩ ǢǼȋǱ ǶȄȋǼ ǵȄ 

ȀǷǬǠȓʅȄǼ ǨȄȑȄ, ǗǼ ȀǷǬǠȓʅȄǼ ǢȄǩ ǢǼȋǱ ǶȄȋǼ ǵȄ ȁȄǮɝǠȓʅȄǼ ǨȄȑȄǑ ԋȋǬȄ ǞǢȀȋ̍ ǢȄǩ ǢǼȋǽǘ Ǣȅ̩ǚǬȄǼ ȀҪǰɝ 

ȁȓǑ 
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SolidWorks  ȀȅǽǮǠȓȄǢɝȀ 

  

SolidWorks ȁȋǽȄ ǞǢʨ ȅʕȅǮ CAD (Computer -Aided Design ) ȀǷǬǠȓʅȄǼ ǻȄ ֚ǽǱ ȭǺǢȄȅǵǢʅȄǽ 

ǘȅ̇ȅǵȓȄȅǼǔ, ȭʙȄǮȄʮ ȅǮǩȄǘǵ, ȭǺȅǾǵ ǶȄǬɝ ȅǮǩȄǘǵ ǞǸǔ ȭʙȄȋǬȄǬȄǘǶ ȮǱȅǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ Parametric 

Modeling ȀǺǲɝǵ ǢȋǼ, ǖǲɝȄִ ȅǮǩȄǘȋǵǼ ʙȅǱʨ ǖǔȋǾǼ Ȯǳǥɝʅ, ʙ͛, ǚ̩ǱȄ ǸȄ ǗӜȅǱ Ȁȁȋǩǘ ǶȅǼǸǱɝǵ ǢǼȄ ǻȄȓǑ 

SolidWorks-Ǟ Simulation Module ǗȋǨ, ǻȄ ȅǳȋȓ ȭ͖Ȁ, ȭ͖ǵ, ǹȄȅǼ ȭǽȄǮ ǞǸǔ ǤȅǱǼ ǶǼȆʹȄ ǢǼȄ ǻȄȓǑ 

ǞǨȄȑȄ SolidWorks CAM ϤǸȁȄǼ ǢȋǼ CNC ȭǺȅǾȋǵǼ ǩϢ ȀǼȄȀȅǼ ȭǢȄǮ ȭǩǵȄȋǼǬ ǢǼȄ Ȁ̭Ǹ ǞǸǔ 3D ȅʙȅ̀ǔȋȓǼ 

ǩϢ STL ǷȄǘǽ Ǟ̋ȋǶȄǬɝ ǢǼȄ ǻȄȓǑ 
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ȅǸȋǾǿ ֧ȅǸǴȄ 

SolidWorks ϤǸȁȄǼ Ȁȁǩ, ȅǾ́ȄǲͫȋǳǼ ǩϢ ǚǶ֜ ,ɦ ǞǸǔ ΚǱ ǶȅǼǸǱɝǵȋǻȄϛ ȅǮǩȄǘǵ ȮǱȅǼ ǢǼȄ ǻȄȓǑ ǞȋǱ 

Assembly, Motion Study, Sheet Metal Design, Weldments, Mold Design, Surface 

Modeling ǞǸǔ Electrical Routing  ǞǼ ǺȋǱȄ ǺȅǮǚǽ ǼȋȓȋǨǑ ǞǼ ǺȄϡȋǺ ȭǺȅǾǵ ǶȄǬɝ ȭǲȋǢ Ǹȑ ȭʙȄǮȄʮ ǽȄǘǵ 

Ƕǻɝ̇ ȅǮǩȄǘǵ ǢǼȄ ǻȄȓǑ 

 

ϤǸȁȄǼ ȭʹʔ ǞǸǔ ȅǾ̼ ǣȄǱ 

SolidWorks ϤǸȁȄǼ ȁȓ ֚ǽǱ ǖȋǬȄȋǺȄǸȄǘǽ, ȭǺǢȄȅǵǢʅȄǽ ǻ̆ǶȄȅǱ, ǢǵӮʅǺȄǼ ȭʙȄǮȄʮ, ȭǺȅǮǢʅȄǽ ȅǮǹȄǘȀ, 

ȭǼȄȋǸȄʨʺ ǞǸǔ ǘ̃Ȅȅ͖ȓȄǽ ȅǮǩȄǘǵ ȭʹȋʔǑ ȭǨȄǬ ǞǸǔ ǺȄǪȄȅǼ ʙǢȋ̼Ǽ ǩϢ ȅǸȋǾǿǹȄȋǸ ǚǶ֜ʱǑ ȅǸȅǹ̏ Ȁǔ͛Ȅ ǵԅǵ 

ȭʙȄǮȄʮ ȅǮǩȄǘǵ, ȭʙȄȋǬȄǬȄǘǶ ȮǱȅǼ ǞǸǔ ȭǺǢȄȅǵǢʅȄǽ ȅȀ֙ȋǽǾǵ ǢǼȋǱ SolidWorks ϤǸȁȄǼ ǢȋǼǑ 

 

ǩǵȅʙȓ ȭǳǾ 

SolidWorks ȅǸσϤȄǶȆ ϤǸȁȄǼ ȁȓǑ ʙǴȄǵǱ ֜ɦ ǼȄ͉, ǢȄǵȄǮȄ, ǩȄǺɝȄȅǵ, ֜ɦ ǼȄǩʅ, ǹȄǼǱ, ǧȆǵ, ǳȅ́ǰ ȭǢȄȅǼȓȄ ǞǸǔ 

ǸȄǔǽȄȋǳȋǾ Ǟʨ ȅǾʹȄǲͫ Ǡ ǘ̃Ȅȅ͖ȓȄǽ ϤǸȁȄǼǢȄǼȆȋǳǼ Ǻȋϡ ǩǵȅʙȓǑ ȅǾʹȄǲͫǼȄ CAD ȭǾǣȄǼ ǩϢ SolidWorks 

ȭǸȋǨ ȭǵȓ ǢȄǼǰ Ǟʨ ϤǸȁȄǼ Ȁȁǩ ǞǸǔ ǖȋǵǢ ȅǼȋȀȄȀɝ ǖǵǽȄǘȋǵ ǶȄǠȓȄ ǻȄȓǑ  
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ʙ֜ȅʱǤǱ ȅǳǢ Ǡ ȅǸȋǾǿ ȅǷǧȄǼ 

 

SolidWorks -Ǟ ȅǸȋǾǿǹȄȋǸ Sheet Metal Design, Weldments, Surface Modeling ǞǸǔ Electrical 

Routing ǼȋȓȋǨǑ Ǟʨ Simulation Tools ȭǻǺǵ FEA (Finite Element Analysis), CFD 

(Computational Fluid Dynamics)  ǞǸǔ Motion Analysis  ȀǺǲɝǵ ǢȋǼǑ ǞǨȄȑȄ SolidWorks 

Composer  ϤǸȁȄǼ ǢȋǼ ȅǮǩȄǘǵ ǮʹȋǺȋ̀Ǿǵ, ǖʅȄȋȀνȅǽ ǘ̑ʏȄǢǾǵ ǞǸǔ ǺȄȋǢɝʨǔ ȅǹӮʅȓȄǽȄǘȋǩǾǵ ȮǱȅǼ ǢǼȄ 

ǻȄȓǑ 

 

 

ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ 

SolidWorks  ֚ ǽǱ ȅǮǩȄǘǵ ʙȅʆȓȄȋǢ ΚǱ Ǡ ȀʪǢ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ȅǾʹȄǲͫ, ʙȋǢȐǾǽȆ Ǡ ȅǾ̼ 

ȭǶǾȄǩȆǸȆȋǳǼ ǩϢ ǚǶ֜ʱǑ Ǟʨ CAD ȅǮǩȄǘȋǵǼ ǩϢ ȀǸȋǧȋȓ ȭǸȅǾ ϤǸϘǱ ȀǷǬǠȓʅȄǼͼȋǽȄǼ Ǻȋϡ ǖϢǱǺǑ 
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Siemens NX  

 

Siemens NX  ȁȋǽȄ ǞǢʨ ǚˌ͚ȋǼǼ CAD/CAM/CAE  ȀǷǬǠȓʅȄǼ ǻȄ Ǹȑ ȅǾ̼ ʙȅǱ͌Ȅǵ ǞǸǔ ǩʨǽ ʙǢȋ̼Ǽ ǩϢ 

ϤǸϘǱ ȁȓǑ Ǟʨ ȅʕȅǮ ǺȋǮȅǽǔ, ǖʅȄȋȀνȅǽ ȅǮǩȄǘǵ, Motion Simulation, Finite Element Analysis (FEA) 

ǞǸǔ CNC Toolpath Generation  ȀǺǲɝǵ ǢȋǼǑ NX-Ǟ Advanced Surfacing, Sheet Metal Design, 

Generative Design ǞǸǔ Digital Twin ʙ֜ȅʱ ϤǸȁȄǼ ǢǼȄ ǻȄȓǑ 

 

ȅǸȋǾǿ ֧ȅǸǴȄ 

NX ǖǱʅ̇ ǾȅʱǾȄǽȆ ǞǸǔ ǩʨǽ ȅǮǩȄǘǵ, ǘȅ˙ȅǵȓȄȅǼǔ ȅȀ֙ȋǽǾǵ ǞǸǔ ϥȄԑǷʅȄǢǧȄȅǼǔ ǞǢȀȄȋǲ ǢǼȄǼ ֧ȋǻȄǤ ȭǳȓǑ 

ǞȋǱ ǼȋȓȋǨ Assembly Management, Kinematics Simulation, Generative Design  ǞǸǔ 

Integrated CAM ǺȅǮǚǽǑ Ǹȑ ǞǸǔ ǩʨǽ ʙǢȋ̼Ǽ ǩϢ ǞǢȄȅǴǢ ǳǽ ǞǢȀȄȋǲ ǢȄǩ ǢǼȋǱ NX ֧ȅǸǴȄǩǵǢǑ 

 

ϤǸȁȄǼ ȭʹʔ ǞǸǔ ȅǾ̼ ǣȄǱ 

NX ϤǸȁȄǼ ȁȓ ǤȄȅȑ, ǞȓȄǼʆȄǷǬ, ǩȄȁȄǩ, ȭǺȅǾǵȄǼȆ ǞǸǔ Ǹȑ ǚִǶȄǳǵ ȅǾȋ̼Ǒ Ǟʨ ȅǮǩȄǘǵ, ȅȀ֙ȋǽǾǵ ǞǸǔ 

ϥȄԑǷʅȄǢǧȄȅǼǔ ǞǢȀȄȋǲ ǢǼȄǼ ǩϢ ǖǱʅ̇ ǚǶ֜ʱǑ Ǹȑ ȭǢȄ̩Ȅȅǵ Ǡ ȅǾ̼ ʙȅǱ͌Ȅǵ NX ϤǸȁȄǼ ǢȋǼ ǩʨǽ ʙȋǩʮ 

ǸȄ͚ǸȄȓǵ ǢȋǼǑ 

 

ǩǵȅʙȓ ȭǳǾ 

NX ǽ֚Ǳ ֜ɦ ǼȄ͉, ǩȄǺɝȄȅǵ, ǩȄǶȄǵ, ֜ɦ ǼȄǩʅ ǞǸǔ ǳȅʹǰ ȭǢȄȅǼȓȄȓ ǩǵȅʙȓǑ ȅǾʹȄǲͫ, ʙȋǢȐǾǽȆ ǞǸǔ ȅǾ̼ ȭǶǾȄǩȆǸȆǼȄ 

ǩʨǽ ȅǮǩȄǘǵ ǞǸǔ ȅȀ֙ȋǽǾǵ ǢȄȋǩǼ ǩϢ NX ȭǸȋǨ ȭǵǵǑ 

 

ʙ֜ȅʱǤǱ ȅǳǢ Ǡ ȅǸȋǾǿ ȅǷǧȄǼ 

NX-Ǟ Advanced Surfacing, Sheet Metal Design, Motion Simulation, FEA, CFD, 

Generative Design ǞǸǔ Di gital Twin ʙ֜ȅɦ ȀǺȅǲɝǱǑ Ǟʨ CAD , CAM Ǡ CAE ǞǢȀȄȋǲ ϤǸȁȄǼ ǢǼȄǼ 

֧ȅǸǴȄ ȭǳȓǑ 

 

ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ 

NX ֚ǽǱ Ǹȑ ǞǸǔ ǩʨǽ ʙǢȋ̼Ǽ ȅǮǩȄǘǵ, ȅȀ֙ȋǽǾǵ ǞǸǔ ϥȄԑǷʅȄǢǧȄȅǼǔ ǞǢȀȄȋǲ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ Ǹȑ 

ȅǾ̼ ʙȅǱ͌Ȅǵ ǞǸǔ ȭǶǾȄǳȄǼ ǘȅ˙ȅǵȓȄǼȋǳǼ ǩϢ ǚǶ֜ʱǑ 
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CATIA  

 

CATIA ȁȋǽȄ Dassault Systèmes -ǞǼ ȮǱȅǼ ǞǢʨ ǚˌǺȄȋǵǼ CAD ȀǷǬǠȓʅȄǼǑ Ǟʨ ȅǸȋǾǿǹȄȋǸ ǞȓȄǼʆȄǷǬ, 

ǖȋǬȄȋǺȄǸȄǘǽ, ǩȄȁȄǩ ǞǸǔ ǩʨǽ ȭǺǢȄȅǵǢʅȄǽ ȅȀȋ͗Ǻ ȅǮǩȄǘȋǵǼ ǩϢ ϤǸϘǱ ȁȓǑ CATIA ȅǳȋȓ 3D Part 

Modeling, Surface Design, Product Lifecycle Management (PLM), Kinematics Analysis 

ǞǸǔ Digital Mockup  ǢǼȄ ǻȄȓǑ 

 

ȅǸȋǾǿ ֧ȅǸǴȄ 

CATIA ǖǱʅ̇ ǩʨǽ ȅǮǩȄǘǵ ȮǱȅǼ ǢǼȋǱ ȀʹǺǑ ǞȋǱ ǼȋȓȋǨ Advanced Surface Modeling, Digital 

Mockup, Assembly Design, Kinematics Analysis, Electrical & Piping Design Ǒ Ǹȑ Ǡ ǩʨǽ 

ʙǢȋ̼ ǞǢȄȅǴǢ ǳǽ ǞǢȀȄȋǲ ǢȄǩ ǢǼȋǱ CATIA ֧ȅǸǴȄǩǵǢǑ 

 

ϤǸȁȄǼ ȭʹʔ ǞǸǔ ȅǾ̼ ǣȄǱ 

CATIA ʙǴȄǵǱ ǞȓȄǼʆȄǷǬ, ǖȋǬȄȋǺȄǸȄǘǽ, ȭǼǽǤȄȅȑ, ǩȄȁȄǩ ǞǸǔ ǩʨǽ ǻ̆ǶȄȅǱ ȅǮǩȄǘȋǵ ϤǸϘǱ ȁȓǑ Ǹȑ Ȁǔ͛Ȅ Ǡ 

ȅǾ̼ ʙȅǱ͌Ȅǵ CATIA ϤǸȁȄǼ ǢȋǼ ǚˌǺȄȋǵǼ ȅǮǩȄǘǵ ǞǸǔ ȅȀ֙ȋǽǾǵ ǢȋǼǑ 

 

ǩǵȅʙȓ ȭǳǾ 

CATIA ʚȄ̑, ֜ɦ ǼȄ͉, ǩȄǺɝȄȅǵ, ǩȄǶȄǵ, ֜ɦ ǼȄǩʅ ǞǸǔ ǧȆȋǵ ȀǸȋǧȋȓ ȭǸȅǾ ϤǸϘǱǑ ȭǶǾȄǳȄǼ ʙȋǢȐǾǽȆ Ǡ Ǹȑ ʙȅǱ͌Ȅǵ 

CATIA ϤǸȁȄǼ ǢȋǼǑ 

 

ʙ֜ȅʱǤǱ ȅǳǢ Ǡ ȅǸȋǾǿ ȅǷǧȄǼ 

CATIA Advanced Surface Modeling, Assembly Management, Kinematics, Digital 

Mockup ǞǸǔ PLM ȀǺǲɝǵ ǢȋǼǑ Ǟʨ ǩʨǽ ǩʅȄȅǺȅǱ Ǡ Ǹϗ ǖǔȋǾǼ ȀǺεȓ Ȁȁǩ ǢȋǼǑ 

 

ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ 

CATIA ֚ǽǱ ǩʨǽ, Ǹȑ ǞǸǔ Ǹϗ-ǳǽ ʙǢȋ̼ ϤǸȁȄǼ ȁȓǑ Ǟʨ ȅǮǩȄǘǵ Ǡ ȅȀ֙ȋǽǾȋǵǼ ȭʹȋʔ ǚˌǺȄȋǵǼ ȅǵ֖ɝǽǱȄ ȭǳȓǑ 

 

AutoCAD  
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AutoCAD ȁȋǽȄ ǞǢʨ ǩǵȅʙȓ CAD ȀǷǬǠȓʅȄǼ ǻȄ 2D ǞǸǔ 3D ʑȄǷʨǔȋȓǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ǗȅǢɝȋǬǢǧȄǼ, 

ȅȀȅǹǽ, ǘȋǽǢȅʏǢʅȄǽ, ȭǺǢȄȅǵǢʅȄǽ ǞǸǔ ǘ̃Ȅȅ͖ȓȄǽ ȅǮǩȄǘȋǵ ϤǸϘǱ ȁȓǑ AutoCAD ȅǳȋȓ Blueprint , Floor 

Plan , Technical Drawing , 2D Sketch ǞǸǔ 3D Model ȮǱȅǼ ǢǼȄ ǻȄȓǑ 

 

ȅǸȋǾǿ ֧ȅǸǴȄ 

AutoCAD ϤǸȁȄǼ ǢǼȄ Ȁȁǩ, ΚǱ ǞǸǔ ȅǾʹȄǲͫȋǳǼ ǩϢ ǚǶ֜ʱǑ ǞȋǱ ǼȋȓȋǨ 2D Drafting, 3D Modeling, 

Annotation Tools, Layer Management ǞǸǔ File CompatibilityǑ AutoCAD ʙȄȓ ȀǸ CAD 

ȀǷǬǠȓʅȄȋǼǼ Ȁȋˈ ǷȄǘǽ ȭǾȓȄǼ ǢǼȄǼ ֧ȅǸǴȄ ȭǳȓǑ 

 

ϤǸȁȄǼ ȭʹʔ ǞǸǔ ȅǾ̼ ǣȄǱ 

AutoCAD ϤǸȁȄǼ ȁȓ ǗȅǢɝȋǬǢǧȄǼ, ȅȀȅǹǽ, ȭǺǢȄȅǵǢʅȄǽ, ǘȋǽǢȅʏǢʅȄǽ ǞǸǔ ǘ̃Ȅȅ͖ȓȄǽ ȅǮǩȄǘǵ ȭ́ȋʔǑ ȅǾ́Ȅǲͫ, 

ʙȋǢȐǾǽȆ ǞǸǔ ȅǮǩȄǘǵȄǼǼȄ AutoCAD ȅǳȋȓ ΚǱ ʑȄǷǬ Ǡ ǮʹȋǺȋ̀Ǿǵ ȮǱȅǼ ǢȋǼǑ 

 

ǩǵȅʙȓ ȭǳǾ 

AutoCAD ȅǸσϤȄǶȆ ϤǸϘǱǑ ǩǵȅʙȓ ȭǳǾͼȋǽȄ ȁȋǽȄ ֜ɦ ǼȄ͉, ֜ɦ ǼȄǩʅ, ǹȄǼǱ, ǧȆǵ, ǩȄǺɝȄȅǵ ǞǸǔ ǢȄǵȄǮȄǑ 

 

ʙ֜ȅʱǤǱ ȅǳǢ Ǡ ȅǸȋǾǿ ȅǷǧȄǼ 

AutoCAD 2D Drafting, 3D Modeling, Annotation, Layer Management, Xref (External 

Reference), Plotting ǞǸǔ DWG/DXF File Compatibility ȀǺǲɝǵ ǢȋǼǑ 

 

ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ 

AutoCAD  Ȁȁȋǩ ΚǱ ʑȄǷǬ ȮǱȅǼ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ȅǾʹȄǲͫ Ǡ ȭǶǾȄǳȄǼ ȅǮǩȄǘǵȄǼȋǳǼ ǩϢ ȀǸȋǧȋȓ 

ǚǶ֜ʱǑ 

 

Rhino  

 

Rhino ȁȋǽȄ ǞǢʨ ȅʕȅǮ ǺȋǮȅǽǔ ȀǷǬǠȓʅȄǼ ǻȄ Freeform Design ǞǸǔ Complex Surface Modeling -

ǞǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ǗȅǢɝȋǬǢǧȄǼ, ȭʙȄǮȄʮ ȅǮǩȄǘǵ, ӮȋȓǽȄȅǼ, ȭǤȅǺǔ ǞǸǔ ǘ̃Ȅȅ͖ȓȄǽ ȅǮǩȄǘȋǵ ǩǵȅʙȓǑ Rhino-

ȭǱ NURBS Model ing ϤǸȁȄǼ ǢǼȄ ȁȓ, ǻȄ ǩʨǽ ǢȄǹɝ ǸȄ ǸʆȄǢȄǼ ǗӜȅǱ ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ 

 

ȅǸȋǾǿ ֧ȅǸǴȄ 

Rhino ϤǸȁȄǼ ỡ̄ȅʺǸǽ ǞǸǔ ǖϢȄϢ ȀǷǬǠȓʅȄȋǼǼ ȀȄȋǲ Ȁȁȋǩ ǘȅ̀ȋʈǾǵ ǢǼȄ ǻȄȓǑ ǞȋǱ ǼȋȓȋǨ Surface 

Modeling, Curve Creation, Mesh Editing, Rendering, Grasshopper (Parametric Design) 

ǞǸǔ Plugin SupportǑ 
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ϤǸȁȄǼ ȭʹʔ ǞǸǔ ȅǾ̼ ǣȄǱ 

Rhino ϤǸȁȄǼ ȁȓ ǗȅǢɝȋǬǢǧȄǼȄǽ ǺȋǮȅǽǔ, ȭʙȄǮȄʮ ȭʙȄȋǬȄǬȄǘǶ, ӮȋȓǽȄȅǼ ȅǮǩȄǘǵ, ǤȄȅȑ ǸȄ ǩȄȁȄȋǩǼ ǸȄȅȁʅǢ 

ȅǮǩȄǘȋǵǑ ȅǾʹȄǲͫ Ǡ ȭǶǾȄǳȄǼǼȄ Rhino ϤǸȁȄǼ ǢȋǼ ǩʨǽ ȅǮǩȄǘǵ ȀȁǩǹȄȋǸ ȮǱȅǼ ǢȋǼǑ 

 

ǩǵȅʙȓ ȭǳǾ 

Rhino ǽ֚Ǳ ֜ɦ ǼȄ͉, ֜ɦ ǼȄǩʅ, ǩȄǺɝȄȅǵ, ǧȆǵ ǞǸǔ ǳȅ́ǰ ȭǢȄȅǼȓȄȓ ǩǵȅʙȓǑ 

 

ʙ֜ȅʱǤǱ ȅǳǢ Ǡ ȅǸȋǾǿ ȅǷǧȄǼ 

Rhino NURBS-based Modeling ȀǺǲɝǵ ǢȋǼǑ Ǟʨ Freeform Surface, Mesh, Rendering, 

Parametric Design ǞǸǔ Plugin Integration ȀǺǲɝǵ ǢȋǼǑ 

 

ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ 

Rhino ǽ֚Ǳ ǩʨǽ Ǡ ỡ̄ȅ̋Ǹǽ ȅǮǩȄǘǵ ȮǱȅǼ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ǗȅǢɝȋǬǢǧȄǼ, ȭʙȄǮȄʮ ȅǮǩȄǘǵ ǞǸǔ ȅǾȅ̼Ǣ 

ǢȄȋǩǼ ǩϢ ǚǶ֜ʱǑ 

 

Fusion 360  

 

Fusion 360 ȁȋǽȄ Autodesk-ǞǼ ʴȄǚǮ-ȅǹȅ˭Ǣ CAD/CAM/CAE  ȀǷǬǠȓʅȄǼǑ Ǟʨ ȭǨȄǬ Ǡ ǺȄǪȄȅǼ 

ʙȋǩȋʮǼ ǩϢ ǚǶ֜ʱǑ Fusion 360 ȅǳȋȓ ȅǮǩȄǘǵ, ȅʕȅǮ ǺȋǮȅǽǔ, ȅȀ֙ȋǽǾǵ, 3D ȅʙȅ̀ǔ ǞǸǔ CNC ϥȄԑǷʅȄǢǧȄȅǼǔ 

ǢǼȄ ǻȄȓǑ 

 

ȅǸȋǾǿ ֧ȅǸǴȄ 

Fusion 360 Collaborative Design -ǞǼ ǩϢ ֧ȅǸǴȄǩǵǢǑ ǞȋǱ Parametric Design , Generative 

Design, Simulation, Rendering, Data Management ǞǸǔ Cloud Collaboration ֧ ȅǸǴȄ ǼȋȓȋǨǑ 

ȅǾʹȄǲͫ Ǡ ȭǨȄǬ ǘ̃Ȅȅ͖ȓȄǽ ʙȋǩȋʮǼ ǩϢ Ǟʨ ϤǸȁȄǼ ȀȁǩǑ 

 

ϤǸȁȄǼ ȭʹʔ ǞǸǔ ȅǾ̼ ǣȄǱ 

Fusion 360  ϤǸȁȄǼ ȁȓ ȭʙȄǮȄʮ ȅǮǩȄǘǵ, ȭʙȄȋǬȄǬȄǘǶ, ȭǼȄȋǸȄʨʺ, ȭǺǢȄȅǵǢʅȄǽ ǘȅ˙ȅǵȓȄȅǼǔ ǞǸǔ ȅǾʹȄ֚ǽǢ ʙǢȋ̼Ǒ 

ȭǨȄǬ Ǡ ǺȄǪȄȅǼ ȭǢȄ̩Ȅȅǵ ǞʨȋǢ ȭʙȄȋǬȄǬȄǘǶ Ǡ ȅǮǩȄǘǵ ΚǱ Ȁ̩̏ ǢǼȄǼ ǩϢ ϤǸȁȄǼ ǢȋǼǑ 

 

ǩǵȅʙȓ ȭǳǾ 

Fusion 360 ֚ǽǱ ֜ʱǼȄ͉, ֜ʱǼȄǩʅ, ǢȄǵȄǮȄ, ǹȄǼǱ ǞǸǔ ǧȆȋǵ ǩǵȅʙȓǑ 

 

ʙ֜ȅʱǤǱ ȅǳǢ Ǡ ȅǸȋǾǿ ȅǷǧȄǼ 

Fusion 360 Parametric Design, Generative Design, Simulation, 3D Printing Preparation, 

CAM Integration ǞǸǔ Cloud Collaboration ȀǺǲɝǵ ǢȋǼǑ 
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ȭǢǵ ϤǸȁȄǼ ǢǼȄ ȁȓ 

Fusion 360 ֚ǽǱ ȅǮǩȄǘǵ, ȅȀ֙ȋǽǾǵ ǞǸǔ ȭʙȄȋǬȄǬȄǘǶ ȮǱȅǼȋǱ ΚǱ Ǡ Ȁȁǩ ȀǺȄǴȄǵ ȭǳȓǑ Ǟʨ ȅǾʹȄǲͫ ǞǸǔ 

ȭǨȄǬ/ǺȄǪȄȅǼ ȅǾ̼ ʙȅǱ͌ȄȋǵǼ ǩϢ ǚǶ֜ʱǑ 

 

ʅ͗Ȅ̃ȄǮɝ ǖǶȄȋǼʨǔ Ƕ˸ȅǱ ǖԑȀȄȋǼ CAD ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ǢǼȄǕ 

ȀȅǽǮǠȓȄǢɝȀ ǖʅȄȅ̘ȋǢǾǵʨ ǚǘȋ̃Ȅǩ ȭǬȋǵ ǗǵȄǼ ǞǸǔ ǗǢȄǼ ǶȅǼǸǱɝǵ ǢǼȄǼ ǺȋǱȄ ǶȅǼȅǧǱ ǚǘȋ̃Ȅǩ ǷȄǔǾǵ ǖ̇ ɝɦ֖ 

ǢȋǼǑ ֙ʖǰ, ȭǣȄǽȄ, ȀǔǼʹǰ, ǢȄǬȄ, ǞǸǔ ȭǶ͗ ǞǼ ǺȋǱȄ ǞǢǘ ǗǘǢǵͼȅǽ ȁǽ ȀȅǽǮǠȓȄǢɝ ǖʅȄȅ̘ȋǢǾǵͼȅǽǼ ǖǔǾǑ 

 

CAD Software Installation Process : 

 

THREE TYPES OF STUDENT PRODUCTS  

¶ Student Edition (SE) You can purchase the Student Edition through the 

SOLIDWORKS Student Store. www.solidworks.com/studentstore  

¶ Student Premium (formerly Student Engineering Kit/Student Access ƙ SEK) If 

your school is eligible, students should receive a S erial Number (License Key) and 

SEK -ID from their teacher. Once you have obtained both of these, go to 

www.SOLIDWORKS.com/SEK and complete the Community Download form 

shown below to start the download process.  

¶ Student Standard (formerly Student Design Kit - SDK) If you have obtained a 

SDK -ID from your School/ University go to www.SOLIDWORKS.com/SDK and 

complete the Community Download form shown below to start the download 

process. You will receive your Serial Number after the download is requested 

and will a lso receive a copy via email.  

Note: Please check your junk mail if you do not see it within an hour of submitting the 

form.  

 

INSTALLATION GUIDE:  

Student Edition, Student Premium (formerly SEK), and Student Standard (formerly 

SDK)  
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HOW TO DOWNLOAD SETUP FILE  

Student Edition/Student Premium (formerly Student Engineering Kit/SEK)  

a) Go to the link www.solidworks.com/SEK  

b) Select Yes for the Option "I already have a serial number that starts with 9020"  

c) Choose th e appropriate SOLIDWORKS version from the drop/down list  

d) Select Request Download and accept terms and conditions  

e) Click Download > SolidWorksSetup.exe will be downloaded  

 

Student Standard (formerly Student Design Kit/SDK)  

a. Go to the link www.solidworks.com/SDK  

b. Select No for the Option "I already have a serial number that starts with 9020" 

(Note: You will receive your Serial Number after the download is requested and 

will also receive a copy via email.)  

c. Enter your SDK -ID (This ID can be obtained from your teacher/professor at your 

school/college/university)  

d. Choose the appropriate SOLIDWORKS version from the drop/down list e. Select 

Request Download and accept terms and conditions  

e. Click Download > SolidWorksSetu p.exe will be downloaded  

 

INSTALLATION GUIDE:  

Student Edition, Student Premium (formerly SEK), and Student Standard (formerly 

SDK)  

 

  

http://www.solidworks.com/SEK
http://www.solidworks.com/SDK
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HOW TO INSTALL SOLIDWORKS  

 

1. Once the Installation Manager is running, select the option Individual (on this 

computer) and  click the Next arrow  

 

 

INSTALLATION GUIDE:  

Student Edition, Student Premium (formerly SEK), and Student Standard (formerly 

SDK)  

 

2. Input SOLIDWORKS CAD serial number under 3D Design and leave other fields 

blank, click next.  
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The Installation Manager will now check and verify you have the system requirements 

to run SOLIDWORKS. If something is amiss, you will be notified. This process may take 

several minutes.  

 

3. Once your system has been checked, you will be taken to a summary screen 

displaying all of the products you will be installing. Check the box marking that 

you accept our terms and conditions and click Install Now.  

Note: Products shown may vary depending on the version of SOLIDWORKS you are 

using.  

 

INSTALLATION GUIDE:  
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Student E dition, Student Premium (formerly SEK), and Student Standard (formerly 

SDK)  

 

4. Once the installation is complete, click Finish to close the Installation Manager. 

You will be able to use your SOLIDWORKS products after successful activation.  

 

INSTALLATION GUIDE:  

Student Edition, Student Premium (formerly SEK), and Student Standard (formerly 

SDK)  

 

HOW TO ACTIVATE SOLIDWORKS  

On the first launch of SOLIDWORKS, you will be prompted to activate your license. You 

can either activate your license aft er a 30 -day trial or activate your license straight 

away.  
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To activate, proceed with the steps as shown below.  

 

 

 

For any technical issues regarding download or installation please visit: 

www.solidworks.com/studentsupport  

INSTALLATION GUIDE:  

Student Edition, Student Premium (formerly SEK), and Student Standard (formerly 

SDK)  
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ADDITIONAL RESOURCES  

MySolidWorks Professional  

Both the Student Edition and Student Premium are eligible for a year access to 

MySolidWorks Professional for free. Please follow the video link below to learn how to 

create an account and get access.  

 

www.solidworks.com/mysolidworks_for_students  

 

Industry Certifications  

Any school or team that receives Student Premium is most likely eligible to receive our 

Industry Certifications for free. These certifications are to further increase students 

resumes an d give them an edge when looking for jobs. These certifications prove the 

studentsƛ knowledge of 3d visualization. Please reach out to your teacher and Reseller 

to learn how to administer these exams.  

 

 

Basic parameters  

ȁȋǽȄ CAD ȀǷǬǠȓʅȄǼ ǸȄ ȭǻȋǢȄȋǵȄ ȅǮǩȄǘǵ ȭʙȄʈȄȋǺ ςξȋǱǘ ȭȀǬ ǢǼȄ ͼξΖԛǰɝ ȭȀʨǔȀ ǻȄ ԚȋǼȄ ʙȋǩȋʮǼ 

ǩϢ ȅǹȅ˭ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼǑ ǞǼ Ǻȋϡ ʙǴȄǵ ȅǸǿȓͼȋǽȄ ȁȋǽȄ User Interface, Units, ǞǸǔ Color and 

Text Format Ǒ User Interface  ȁȋǽȄ ȭȀǘ ǖǔǾ ȭǻǣȄȋǵ ϤǸȁȄǼǢȄǼȆ ȀǼȄȀȅǼ ǢȄǩ ǢȋǼ, ȭǻǺǵ ȭǺԑ, 

ӶǽǸȄǼ, ȅǹǚ ȭǶȄǬɝ ǞǸǔ ǢǺȄ̃ ǽȄǘǵ, ǻȄ ȅǮǩȄǘǵ ȮǱȅǼ ǢǼȄ, Ȁ̩ȄǳǵȄ ǢǼȄ ǞǸǔ ǷǽȄǷǽ ȭǳǣȄȋǵȄǼ ǩϢ 

ʙȋȓȄǩǵǑ Units  ȁȋǽȄ ȅǮǩȄǘȋǵǼ ǩϢ ϤǸϘǱ ǺȄȋǶǼ ǞǢǢ, ȭǻǺǵ ȅǺȅǽȅǺǬȄǼ ǸȄ ǘȅ˗, ǻȄ ȀǺ͚ ǶȄǬɝ ǞǸǔ 

ǖʅȄȋȀνȅǽǼ ȀʪǢ ǺȄʔȄ ȅǵȅ́Ǳ ǢȋǼǑ Color and Text Format ȁȋǽȄ ȅǮǩȄǘȋǵǼ ȅǹӮʅȓȄǽ ǞȋǷʮ ǞǸǔ 

Ǳϟ ǚǶ͛ȄǶȋǵǼ ǴǼǵ, ǻȄ ȭǽȓȄǼ ǸȄ ǖǔǾ ǗǽȄǳȄ ǢǼȄ, ȭǵȄȋǬǾǵ ȭǳǣȄȋǵȄ ǞǸǔ ȭʙȋǩȋ̀ǾǵȋǢ ǶȅǼ͈ȄǼ Ǡ Ȁȁȋǩ 

ȭǸȄǪȄǼ ǺȋǱȄ ǢȋǼ ȭǱȄȋǽǑ Basic parameters ʪǢǹȄȋǸ ȭȀǬ ǢǼȄ ǲȄǢȋǽ ȅǮǩȄǘǵ ǗǼǠ ȀʪǢ, 

ϤǸȁȄǼǢȄǼȆ ǸґΖԛǰɝ ǞǸǔ ǶǼǸǱͫ ȅȀ֙ȋǽǾǵ, CNC ȭǢȄǮ ǸȄ ȅʙȅ̀ǔȋȓ ȭǢȄȋǵȄ ȀǺϬȄ ȁȓ ǵȄǑ 

http://www.solidworks.com/mysolidworks_for_students
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User interface  

 

Ǟʨ ȁȋǽȄ ȀǷǬǠȓʅȄȋǼǼ ȭȀǘ ǖǔǾ ȭǻǣȄȋǵ ϤǸȁȄǼǢȄǼȆ ȀǼȄȀȅǼ ǢȄǩ ǢȋǼǑ Ǟʨ ǞǢʨ ǘ̀ȄȋǼȅʮǹ ǶȅǼȋǸǾ ǻȄ 

ϤǸȁȄǼǢȄǼȆǼ ǘǵԚǬ ʈȁǰ ǢȋǼ ǞǸǔ ǷǽȄǷǽ ȭǳǣȄȓǑ CAD ȀǷǬǠȓʅȄȋǼ User Interface  ȅǮǩȄǘǵ ǢǼȄ 

ȁȓ ǻȄȋǱ ϤǸȁȄǼǢȄǼȆ Ȁȁȋǩ ȭǺԑ, ӶǽǸȄǼ, ǢǺȄ̃ ǽȄǘǵ, ȅǹǚ ȭǶȄǬɝ ǞǸǔ ϣȄȋǵǽ ϤǸȁȄǼ ǢǼȋǱ ǶȄȋǼǑ ǹȄȋǽȄ 

User Interface -ǞǼ ǺȄϡȋǺ ǵԅǵ ϤǸȁȄǼǢȄǼȆǼȄ ΚǱ ȀǷǬǠȓʅȄǼ ȅǾǣȋǱ ǶȄȋǼ ǞǸǔ ǖȅǹ˕ ϤǸȁȄǼǢȄǼȆǼȄ 

ΚǱ ǩʨǽ ȅǮǩȄǘǵ Ȁ̩ ̏ǢǼȋǱ ǶȄȋǼǑ ǞȋǱ Drag and Drop ֧ȅǸǴȄ, Contex tual Menus, Shortcut 

Keys ǞǸǔ Customizable Workspaces ǲȄȋǢǑ User Interface ȭǢǺǵ, ǱȄ ȀǷǬǠȓʅȄǼ ȭǾǣȄǼ 

ȀȁǩǱȄ ǞǸǔ ǢȄȋǩǼ ǳʹǱȄ ǖȋǵǢȄǔȋǾ ȅǵǴɝȄǼǰ ǢȋǼǑ 

 

Units  

Ǟʨ ȁȋǽȄ CAD ȀǷǬǠȓʅȄȋǼ ϤǸϘǱ ǺȄȋǶǼ ǞǢǢ, ȭǻǺǵ ȅǺȅǽȅǺǬȄǼ (mm) ǸȄ ǘȅ˗ (inch)Ǒ Ǟʨ 

ȀǷǬǠȓʅȄȋǼǼ ȅǮǩȄǘȋǵ ȀʪǢ ǺȄʔȄ ǞǸǔ ȭ͔ǽ ȅǵȅ́Ǳ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ ȭǺǢȄȅǵǢʅȄǽ ȅǮǩȄǘǵ ǸȄ ǘ̃Ȅȅ͖ȓȄǽ 

ʙǢȋ̼ Units  ȅǵǸɝȄǧǵ ӝǸ ͼξΖԛǰɝ, ǢȄǼǰ ֖ǽ Units  ϤǸȁȄȋǼ ԚȋǼȄ ȅǮǩȄǘǵ ǖʙȋȓȄǩǵȆȓ ȁȋȓ ȭǻȋǱ ǶȄȋǼǑ 

CAD ȀǷǬǠȓʅȄȋǼ ȀȄǴȄǼǰǱ Metric System (mm, cm, m ) ǞǸǔ Imperial System (inch, feet) 
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ȀǺȅǲɝǱ ǲȄȋǢǑ ϤǸȁȄǼǢȄǼȆ ςξȋǱǘ ʙǢȋ̼Ǽ ǴǼǵ ǖԑǻȄȓȆ Units ȅǵǴɝȄǼǰ ǢȋǼ, ǻȄȋǱ ǺȋǮȅǽǔ ǞǸǔ ʑȄǷʨǔȋȓǼ 

ȀǺȓ ȀǢǽ ǖǔȋǾǼ ȅǺǽ ȀʪǢ ǲȄȋǢǑ Units ȀʪǢǹȄȋǸ ȭȀǬ ǢǼȄ ǲȄǢȋǽ Simulation , CNC ȭǢȄǮ ǞǸǔ 

3D ȅʙȅ̀ǔ-Ǟ ȀǺϬȄ ȁȓ ǵȄǑ 

 

Color  and text format  

Ǟʨ ȁȋǽȄ CAD ȅǮǩȄǘȋǵǼ ȅǹӮʅȓȄǽ ǞȋǷʮ ǞǸǔ Ǳϟ ǚǶ͛ȄǶȋǵǼ ǚǶȄȓǑ Color ϤǸȁȄȋǼǼ ǺȄϡȋǺ ȅǸȅǹ̏ 

ȭǽȓȄǼ, ǖǔǾ ǸȄ ȅǷǧȄǼ ǗǽȄǳȄ ǢǼȄ ǻȄȓ, ǻȄ ǩʨǽ ȅǮǩȄǘǵ ֓ ǪȋǱ Ȁȁǩ ǢȋǼǑ Text format ȁȋǽȄ ȅǮǩȄǘȋǵ 

ȭǽǣȄ ǸȄ ȭǵȄȋǬǾǵ ʙǳǾɝȋǵǼ ǴǼǵ, ȭǻǺǵ Ƿ ,̀ ȀȄǘǩ, ͗ Ȅǘǽ ǞǸǔ ǖǸ͛ȄǵǑ CAD ȀǷǬǠȓʅȄȋǼ Color ǞǸǔ 

Text format ʪǢǹȄȋǸ ϤǸȁȄǼ ǢǼȋǽ ȅǮǩȄǘǵ ǶȅǼ͈ȄǼ, ǶȑȋǱ ֧ȅǸǴȄǩǵǢ ǞǸǔ ȭʙȋǩȋ̀Ǹǽ ȁȓǑ Ǟʨ 

Blueprint, Drawing, Report  ǸȄ ȭʙȄǮȄʮ ǮʹȋǺȋ̀ǾȋǵǼ ǩϢ ӝǸǘ ͼξΖԛǰɝǑ ȀǷǬǠȓʅȄǼͼȋǽȄȋǱ 

Custom Color Palettes ǞǸǔ Text Styles ϤǸȁȄǼ ǢǼȄ ǻȄȓ, ǻȄȋǱ ϤǸȁȄǼǢȄǼȆǼ ȅǵǩϖ ǺȄǵ ǖԑǻȄȓȆ 

ȅǹӮʅȓȄǽȄǘȋǩǾǵ ǢǼȄ Ȁ̭Ǹ ȁȓǑ 
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ȭȀǽǷ ȭǧǢ (Self Check ) ƙ Ț.ș 

 

 

1. CAD  ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ǢǼȄǼ ǗȋǤ ȭǢȄǵ ȅǸǿȓͼȋǽȄ ǻȄǧȄǘ ǢǼȄ ʙȋȓȄǩǵ? 

2. ȀʪǢ ǹȄȀɝȋǵǼ ȀǷǬǠȓʅȄǼ ȅǵǸɝȄǧǵ ȭǢǵ ͼξΖԛǰɝ? 

3. ǘǵ͗ȋǽǾȋǵǼ ȀǺȓ ƝSerial  Number ƞ ȭǢǵ ϤǸϘǱ ȁȓ? 

4. ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ȭǾȋǿ ƝActivation ƞ ǵȄ ǢǼȋǽ ǢȆ ȀǺϬȄ ȁȓ? 

5. ǘǵ͗ǽ ȭǾȋǿ ȀǷǬǠȓʅȄǼ ȀʪǢǹȄȋǸ ǧǽȋǨ ȅǢǵȄ ǱȄ ȅǢǹȄȋǸ ǻȄǧȄǘ ǢǼȋǸ? 
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ǚ˭ǼǶʔ (Answer Key ) ƙ Ț.ș 

 

ș. CAD ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ǢǼȄǼ ǗȋǤ ȭǢȄǵ ȅǸǿȓͼȋǽȄ ǻȄǧȄǘ ǢǼȄ ʙȋȓȄǩǵ? 

ǚ˭ǼǕ CAD ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ǢǼȄǼ ǗȋǤ Ǣȅ̩ǚǬȄȋǼǼ ȁȄǮɝǠȓʅȄǼ ǢǵȅǷǤȄȋǼǾǵ (RAM, Processor, 

Graphics Card, Storage), ǖǶȄȋǼʨǔ ȅȀȋ͗ȋǺǼ ǹȄȀɝǵ, ʙȋȓȄǩǵȆȓ ʑȄǘǹȄǼ Ǡ ǗǶȋǮǬ ǞǸǔ ǶǻɝȄ̔ ȅǮ͔ 

ȭ͟Ȁ ǗȋǨ ȅǢǵȄ ǱȄ ǻȄǧȄǘ ǢǼȄ ʙȋȓȄǩǵǑ ǞǨȄȑȄ ǘ̀ȄǼȋǵǬ ȀǔȋǻȄǤ ǞǸǔ ʙȋȓȄǩǵȆȓ ǶȄǼȅǺǾǵǠ ȅǵȅ́Ǳ ǢǼȋǱ ȁȓǑ 

 

Ț. ȀʪǢ ǹȄȀɝȋǵǼ ȀǷǬǠȓʅȄǼ ȅǵǸɝȄǧǵ ȭǢǵ ͼξΖԛǰɝ? 

ǚ˭ǼǕ ȀʪǢ ǹȄȀɝȋǵǼ ȀǷǬǠȓʅȄǼ ȅǵǸɝȄǧǵ ͼξΖԛǰɝ ǢȄǼǰ ȁȄǮɝǠȓʅȄǼ Ǡ ǖǶȄȋǼʨǔ ȅȀȋ͗ȋǺǼ ȀȄȋǲ ȀȄǺ˙Ϭ ǵȄ ǲȄǢȋǽ 

ȀǷǬǠȓʅȄǼ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǸ ǵȄ, ʆʅȄǾ ǸȄ ǞǼǼ ȁȋǱ ǶȄȋǼǑ ǞǨȄȑȄ ԚǼȋǵȄ ǹȄȀɝȋǵ ǵԅǵ ȅǷǧȄǼ ǲȄȋǢ ǵȄ ǞǸǔ ǵԅǵ 

ǹȄȀɝǵ ȀǸ ȅȀȋ͗ȋǺ ǧǽȋǱ ǵȄǠ ǶȄȋǼǑ ǱȄǘ ȅȀȋ͗ȋǺǼ ȀȄȋǲ ǺȄǵȄǵȀǘ ǹȄȀɝǵ ϤǸȁȄǼ ǢǼȄ ǩξȅǼǑ 

 

ț. ǘǵ͗ȋǽǾȋǵǼ ȀǺȓ ƝSerial Numberƞ ȭǢǵ ϤǸϘǱ ȁȓ? 

ǚ˭ǼǕ ƝSerial Numberƞ ϤǸȁȄǼ ǢǼȄ ȁȓ ȀǷǬǠȓʅȄȋǼǼ ȮǸǴǱȄ ǻȄǧȄǘ Ǡ ǽȄǘȋȀ̑ ȅǵȅ́Ǳ ǢǼȄǼ ǩϢǑ Ǟʨ 

ȀǷǬǠȓʅȄǼ ʙϊǱǢȄǼǢ ȭǢȄ̩ȄȅǵǼ ȭǳǠȓȄ ǞǢʨ ǘǚȅǵǢ ȭǢȄǮ, ǻȄ ϤǸȁȄǼǢȄǼȆȋǢ ǖԑȋǺȄȅǳǱǹȄȋǸ ȀǷǬǠȓʅȄǼ ϤǸȁȄǼ 

ǢǼȋǱ ȭǳȓ ǞǸǔ ǶȄǘȋǼȅȀ ǸȄ ǖȌǸǴ ϤǸȁȄǼ ȭǼȄǴ ǢȋǼǑ 

 

Ȝ. ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ȭǾȋǿ ƝActivation ƞ ǵȄ ǢǼȋǽ ǢȆ ȀǺϬȄ ȁȓ? 

ǚ˭ǼǕ ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ȭǾȋǿ ƝActivation ƞ ǵȄ ǢǼȋǽ ȀǷǬǠȓʅȄǼ ȀȆȅǺǱ ȀǺȓ ǸȄ ȀȆȅǺǱ ȅǷǧȄȋǼ ϤǸȁȄǼ ǢǼȄ 

ǻȄȓǑ ǖȋǵǢ ȀǺȓ Ǟʨ ƝTrial Version ƞ ȅȁȋȀȋǸ ǧȋǽ ǞǸǔ ȅǵȅǳɝ͊ ȀǺȓ ǶǼ Ǹ ̎ȁȋȓ ǻȄȓ ǸȄ ȭȀǹ, ȅʙ̀, Ǟ̋ȋǶȄǬɝ 

ǘǱʅȄȅǳ ǖǶǾǵ ǢȄǩ ǢȋǼ ǵȄǑ 

 

ȝ. ǘǵ͗ǽ ȭǾȋǿ ȀǷǬǠȓʅȄǼ ȀʪǢǹȄȋǸ ǧǽȋǨ ȅǢǵȄ ǱȄ ȅǢǹȄȋǸ ǻȄǧȄǘ ǢǼȋǸ? 

ǚ˭ǼǕ ǘǵ͗ǽ ȭǾȋǿ ȀǷǬǠȓʅȄǼ ǧȄȅǽȋȓ ȭǳǣȄ ǻȄȓ Ǟʨ ȭǢȄȋǵȄ ǞǼǼ ȭǺȋȀǩ ȭǳǣȄȋˏ ȅǢǵȄ, ȀǸ ȅǷǧȄǼ Ǡ ǢǺȄ̃ 

ʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄ, ǞǸǔ ǷȄǘǽ ǠȋǶǵ ǸȄ ȭȀǹ ǢǼȄ ǻȄȋˏ ȅǢǵȄǑ ǞǨȄȑȄ ƝHelpƞ ǸȄ ƝAbout ƞ ȭǺԑ ȭǲȋǢ 

ǽȄǘȋȀ̑ ǖʅȄǢʨǹ ǗȋǨ ȅǢǵȄ ǱȄǠ ǻȄǧȄǘ ǢǼȄ ǻȄȓǑ 

 

  



150 

 

ǩǸ ȅǾǬ (Job Sheet ) - Ț.ș.ș 

 

 

ǩȋǸǼ ǵȄǺǕ CAD ȀǷǬǠȓʅȄǼ ǘǵ͗ǽ ǢǼȄǑ 

 

ǢȄȋǩǼ ǴȄǶȀ֚ȁ: 

1. Ǣȅ̩ǚǬȄȋǼǼ ȅȀȋ͗Ǻ ȅǼȋǢȄȓȄǼȋǺ̀ ǻȄǧȄǘ ǢǼȄǑ 

2. ǘǵ͗ȋǽǾǵ ǷȄǘǽ ǮȄǚǵȋǽȄǮ ǸȄ ȭȀǬǗǶ ȅȀȅǮ Ȁǔ֜ʱ ǢǼȄǑ 

3. ƝWelcome ƞ ȅ͓ǵ ȭǲȋǢ ƝIndividual Computer ƞ ǖǶǾǵ ȅǵǸɝȄǧǵ ǢǼȄǑ 

4. ȅȀȅǼȓȄǽ ǵνǼ ǘǵԚǬ ȭǳǠȓȄǑ 

5. Summary  ȭǶǩ ǹȄȋǽȄǹȄȋǸ Ƕȋȑ ƝInstall Now ƞ ǸȄǬȋǵ ȅʴǢ ǢǼȄǑ 

6. ǘǵ͗ǽ Ȁ̩ ̏ȁȋǽ ƝNo Thank You ƞ ȅȀȋǽʮ ǢȋǼ ƝFinish ƞ ǸȄǬȋǵ ȅʴǢ ǢǼȄǑ 

7. ȀǷǬǠȓʅȄǼ ǼȄǵ ǢȋǼ ȭǧǢ ǢǼȄ Ǟʨ ȀʪǢǹȄȋǸ ǢȄǩ ǢǼȋǨ ȅǢǵȄǑ 

 

ȀǱǢɝǱȄ: 

¶ ǘǵ͗ȋǽǾȋǵǼ ȀǺȓ ǘ̀ȄǼȋǵǬ ȀǔȋǻȄǤ Ȁȅʆȓ ǼȄǣȋǸǑ 

¶ ǷȄȓȄǼǠȓȄǽ ǸȄ ǖʅȄȅ̀ǹȄǘǼȄȀ ȀȄǺȅȓǢǹȄȋǸ Ǹ ̎ǼȄǣȋǱ ȁȋǱ ǶȄȋǼǑ 

¶ ֖ǽ ȅȀȅǼȓȄǽ ǵνǼ ȅǳȋǽ ǘǵ͗ǽ Ϥǲɝ ȁȋǸǑ 
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ȭ͟ȅȀȅǷȋǢǾǵ ȅǾǬ (Specification Sheet ) - Ț.ș.ș 

 

ǩȋǸǼ ǵȄǺǕ CAD  ȀǷǬǠȓʅȄǼ ǘǵ͗ȋǽǾǵ ǢǼȄǑ 

 

ʙȋȓȄǩǵȆȓ ȅǶȅǶǘ Ȁ֚ȁǕ 

Ǣȅ̩ǚǬȄǼ ϨȄȋǸ ȅǵǼȄǶ˭Ȅ ǸǩȄȓ ǼȄǣȋǱ ʙȋȓȄǩǵ: 

¶ Anti -static wrist band  

¶ Electrical safety shoes  

¶ Eye protection glass  

 

ʙȋȓȄǩǵȆȓ ӶǽȀ ǞǸǔ ǘʹǘǶȋǺ̀Ǖ 

¶ Ǣȅ̩ǚǬȄǼ ǸȄ ϨȄǶǬǶ 

¶ ǘ̀ȄǼȋǵǬ ȀǔȋǻȄǤ 

¶ ǘǵ͗ȋǽǾǵ ȅǺȅǮȓȄ (DVD ǸȄ Setup File ) 

¶ ǽȄǘȋȀ̑ ǢȆ / ȅȀȅǼȓȄǽ ǵνǼ 

 

ʙȋȓȄǩǵȆȓ ϥȄȋǬȅǼȓȄǽȀ: 

¶ CAD Software Installer File  (ȭǻǺǵ: SolidWorks, AutoCAD ) 

¶ User Manual ǸȄ Installation Guide  
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ǘǵǷǼȋǺǾǵ ǾȆǬ (Information Sheet ) - Ȝ.Ț 

 

ȅǾǣǵ Ƿǽ-Ț: 2D ʑȅȓǔ ȮǱȅǼ ǢǼȋǱ ǶȄǼȋǸǑ  

 

ǚȋ˶ϩǕ Ǟǘ ǘǵǷǼȋǺǾǵ ȅǾǬ Ȁ̩ ̏ǢǼȄǼ ǶǼ, ʙȅǾʹǰȄǲͫǼȄ ȅǵ̦ȅǽȅǣǱ ȅǸǿȓǸϊȀ֙ȁ ϤȄϚȄ, ȀǵȄʱ Ǡ Ȁǔ˕ȄȅȓǱ 

ǢǼȋǱ ǶȄǼȋǸ ǞǸǔ Ȁǔȅ͆͊ ǢȄǻɝȄǸǽȆ Ȁ̩Ȅǳǵ ǢǼȋǱ ǶȄǼȋǸǑ 

 

ȅǸǿȓǸϊ (Contents ): 

¶ ȭ͔ǧ Ӷǽͼȅǽ 2D ǖˆȋǵǼ ǩϢ ȀǵȄʱ ǞǸǔ ȅǵǸɝȄǧǵ ǢǼȄ  

¶ ȭ͔ǧ ǶȅǼǸȅǱɝǱ Ӷǽͼȅǽ 2D ǖˆȋǵǼ ǩϢ ȀǵȄʱ ǞǸǔ ȅǵǸɝȄǧǵ ǢǼȄ 

¶ 2D ȭ͔ǧ Ȁ̩ Ǣɝͼȅǽ ȀǵȄʱ ǞǸǔ ϤȄϚȄ ǢǼȄ 

¶ 2D ǖˆǵ ȮǱȅǼ ǢǼȄ 

¶ CAD ǖˆǵ ǶǻɝȄȋǽȄǧǵȄ ǞǸǔ ʙȋǻȂȄǩǵ ǖԑȀȄȋǼ ȀǔȋǾȄǴǵ ǢǼȄ 

 

 

Sketch Tool (Solidworks)  

 

 

Ǟʨ ȁȋǽȄ CAD ȀǷǬǠȓʅȄȋǼǼ ǞǺǵ ǞǢʨ ͼξΖԛǰɝ ǖǔǾ ǻȄ ֚ ǽǱ 2D ǖˆǵ ȮǱȅǼǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ ȅǮǩȄǘȋǵǼ 

ȅǹȅ˭ ȮǱȅǼ ǢȋǼ, ǢȄǼǰ ʙȅǱʨ 3D ǺȋǮǽ ςξ ȁȓ ǞǢʨ 2D ȭ͔ǧ ȅǳȋȓǑ Sketch tool ϤǸȁȄǼ ǢȋǼ ϤǸȁȄǼǢȄǼȆ 

ȅǸȅǹ̏ ǗӜȅǱ ȭǻǺǵ ǽȄǘǵ, ֕ ,˭ ǗǢɝ, ǗȓǱȋʹʔ, ǶȅǽǤǵ ǘǱʅȄȅǳ ГǢȋǱ ǶȄȋǼ ǞǸǔ ȭȀͼȋǽȄǼ ǺȄϡȋǺ ȭǻȋǢȄȋǵȄ ǻȄȅ̆Ǣ 

ǖǔǾ ǸȄ ǶȋϞǼ ʙȄǲȅǺǢ ǵǢǾȄ ȮǱȅǼ ǢǼȄ ǻȄȓǑ Ǟǘ ӶǽͼȋǽȄ ȀǷǬǠȓʅȄȋǼǼ Sketch Environment ǸȄ 

Sketch Mode -Ǟ ǶȄǠȓȄ ǻȄȓ, ȭǻǣȄȋǵ ϤǸȁȄǼǢȄǼȆ ʙǲȋǺ ǞǢʨ ȅǵȅǳɝ͊ plane ǸȄ surface ȅǵǸɝȄǧǵ ǢȋǼ 

ǢȄǩ ςξ ǢȋǼǑ Sketch tool -ǞǼ ȀȄȁȄȋϦ ȮǱȅǼ ǖˆǵͼȋǽȄȋǱ ȅǸȅǹ̏ constraint ǞǸǔ dimension 

ϤǸȁȄǼ ǢȋǼ ǺȄǶ Ǡ ǖǸ͛Ȅǵ ȅǵ֖ɝǽǹȄȋǸ ȅǵǴɝȄǼǰ ǢǼȄ ȁȓ, ǻȄȋǱ ʙȅǱʨ ǖǔǾ ǩʅȄȅǺȅǱǢǹȄȋǸ ȀʪǢ ǲȄȋǢǑ ȀȁǩǹȄȋǸ 

ǸǽȋǱ ȭǤȋǽ Sketch tool ȁȋǽȄ ȭȀǘ ȅǮǩȄǘǵ ʅ̘ȄǬǷȋǺɝǼ ǢǽǺ Ǡ ǢȄǤǩ, ȭǻǣȄȋǵ 3D ǺȋǮȅǽǔȋȓǼ ʙǲǺ ǴȄǶ 

ȅȁȋȀȋǸ 2D ǗӜȅǱ Ǥǭǵ ǢǼȄ ȁȓǑ CAD ȀǷǬǠȓʅȄȋǼ ǳ  ́ȁȋǱ ȁȋǽ Sketch tool ǹȄȋǽȄǹȄȋǸ ǩȄǵȄ Ǡ ϤǸȁȄǼ 

ǢǼȄ ȀǸȋǧȋȓ ͼξΖԛǰɝ ȅǹȅ˭Ǒ 

 

Sketch Tool ͼȋǽȄ ȁȋǽȄ: Line, Centerline, Rectangle, Circle, Arc, Polygon, Ellipse, Parabola, 

Slot, Spline, Point, Text, Trim Entities, Extend Entities, Offset Entities, Fillet, Chamfer, 

Mirror Entities, C onvert Entities, Offset on Surface, Intersection Curve, Dimension, 

Relations, ǞǸǔ Construction Geometry Ǒ 
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Sketch Tool ȅǮǩȄǘǵ ȮǱȅǼǼ ǞǢʨ ȅǵȅǳɝ͊ ǢȄȋǩǼ ǩϢ ϤǸϘǱ ȁȓǑ ȅǵȋǧ ʙȅǱʨ ӶȋǽǼ ǢȄǩ ȅǸ͚ȄȅǼǱǹȄȋǸ ǗȋǽȄǧǵȄ 

ǢǼȄ ȁȋǽȄǑ 

Line  Ӷǽ ϤǸȁȄǼ ǢȋǼ ȀǼǽ ȭǼǣȄ ГǢȄ ȁȓǑ Ǟʨ ԋǘ ǸȄ ǱȋǱȄȅǴǢ Ƕȋȓȋ̀Ǽ Ǻȋϡ ȀǔȋǻȄǤ ȮǱȅǼ ǢȋǼ ǞǸǔ ȭǸȅȀǢ ǗӜȅǱ 

ȮǱȅǼǼ ǩϢ ȀǸȋǧȋȓ ȭǸȅǾ ϤǸϘǱ ӶǽǑ Horizontal , Vertical , ǖǲǸȄ Angular ǽȄǘǵ ȮǱȅǼ ǢǼȄ ǻȄȓǑ 

 

Centerline  Ӷǽ ȅǳȋȓ ȭǼǷȄȋǼ̑ ǽȄǘǵ ȮǱȅǼ ǢǼȄ ȁȓ, ǻȄ ȀȄǴȄǼǰǱ ȅȀȋǺȅʏ ǸȄ ӣǰɝǵ ȅǵǹɝǼ ȅǮǩȄǘǵ ȮǱȅǼǼ ǩϢ 

ϤǸϘǱ ȁȓǑ Ǟʨ ֚ǽ ȅǮǩȄǘȋǵǼ ǖǔǾ ǵȓ, ǸǼǔ ǤȄǘǮǽȄǘǵ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼǑ 

 

 

 

Rectangle  Ӷǽ ϤǸȁȄǼ ǢȋǼ ȅǸȅǹ̏ ǴǼȋǰǼ ǗȓǱȋʹʔ ГǢȄ ǻȄȓ ȭǻǺǵ Corner Rectangle, Center 

Rectangle, 3 Point Rectangle, ǞǸǔ Parallelogram Ǒ Ǟʨ ȭǸȅȀǢ ȭʙȄǷȄǘǽ ȅǮǩȄǘȋǵǼ ǩϢ ǖǶȅǼȁȄǻɝǑ 

 

 

Circle  Ӷǽ ȅǳȋȓ ֕ ˭ГǢȄ ȁȓǑ ԋǘǹȄȋǸ Ǟʨ ϤǸȁȄǼ ǢǼȄ ǻȄȓ Center Circle (ȭǢ̊ Ǡ ϤȄȀȄǴɝ ȅǳȋȓ) ǞǸǔ 

Perimeter Circle (ȅǱǵʨ Ƕȋȓ̀ ȅǳȋȓ) Ǒ Ǟʨ ȭȁȄǽ, ϩȄǷǬ ǸȄ ǼȄǚ̃ ǶȄǬɝ ȅǮǩȄǘȋǵ ϤǸϘǱ ȁȓǑ 



154 

 

 

Arc  Ӷǽ ȅǳȋȓ ֕ ȋ˭Ǽ ǖǔǾȅǸȋǾǿ ǸȄ ǣ˦֕˭ ГǢȄ ȁȓǑ ȅǱǵʨ ȀȄǴȄǼǰ ǗǢɝ ǬȄǘǶ ǗȋǨ 3 Point Arc, Tangent Arc, 

ǞǸǔ Centerpoint Arc Ǒ Ǟʨ ȅǷȋǽǬ ǸȄ ǢȄǹɝ ǖǔǾ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ 

 

Polygon  Ӷǽ ϤǸȁȄǼ ǢȋǼ Ǹϗ֖ǩ ǗӜȅǱ ȮǱȅǼ ǢǼȄ ȁȓ ȭǻǺǵ ȅʔ֖ǩ, ȭǶ̀ȄǤǵ, ȭȁʺȄǤǵ ǘǱʅȄȅǳǑ ȭǢ̊ Ǡ ʙȄ̇ ȅǵǴɝȄǼǰ 

ǢȋǼ Ǟʨ ГǢȄ ȁȓ ǞǸǔ ǶȄǬɝ ȅǮǩȄǘȋǵ ȀǺȅǺǱ ǗӜȅǱ ȮǱȅǼȋǱ ǚǶǢȄǼȆǑ 

 

Ellipse  Ӷǽ ȅǳȋȓ ȅǮνȄӜȅǱ ǸȄ ǚǶ֕˭ȄǢȄǼ ǗӜȅǱ ȮǱȅǼ ǢǼȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ǵǼǺ ǸȄ ȭǤȄǽȄǢȄǼ ȭʙȄǷȄǘǽ ȅǮǩȄǘȋǵ 

ϤǸϘǱ ȁȓǑ 
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Parabola  Ӷǽ ϤǸȁȄǼ ǢȋǼ ϣȄǼȄȋǸȄȅǽǢ ǢȄǹɝ ГǢȄ ȁȓ, ǻȄ ǞȋǼȄǮȄǘǵȄȅǺǢ ǸȄ ҡǘǮ ȅǮǩȄǘǵ ȭʙȄǷȄǘȋǽ ǢȄȋǩ ǽȄȋǤǑ 

 

 

Slot  Ӷǽ ȅǳȋȓ ȅǸȅǹ̏ ǴǼȋǰǼ ͣǬ ȮǱȅǼ ǢǼȄ ǻȄȓ ȭǻǺǵ Straight Slot, Centerpoint Slot, 3 Point Slot, ǞǸǔ 

Arc Slot Ǒ Ǟʨ ȀȄǴȄǼǰǱ ǷȄȋ͗ǵȄǼ ǸȄ ȭǸȄ̵ ȅǷǬ ǢǼȄǼ ǩȄȓǤȄ ȅǵǴɝȄǼȋǰ ϤǸϘǱ ȁȓǑ 

 

 

Spline  Ӷǽ ǩʨǽ ǢȄǹɝ ǸȄ ȅʚǷǺɝ ǗӜȅǱ ГǢȄǼ ǩϢ ϤǸϘǱ ȁȓǑ Ǟʨ Ƕȋȓ̀ ȅǵǹɝǼǹȄȋǸ ǢȄǹɝ ȮǱȅǼ ǢȋǼ ǞǸǔ ȭʙȄǮȄʮ 

ȅǮǩȄǘȋǵ ͢ȇǲ ȭʙȄǷȄǘǽ ȮǱȅǼǼ ǩϢ ǖǶȅǼȁȄǻɝǑ 

 

 

Point  Ӷǽ ȅǳȋȓ ȅǵȅǳɝ͊ ǖǸ͛Ȅȋǵ ǞǢǢ Ƕȋȓ̀ ǸȀȄȋǵȄ ȁȓ, ǻȄ Reference  ǸȄ Hole Center ȅǵǴɝȄǼȋǰ ϤǸϘǱ ȁȓǑ 
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Text  Ӷǽ ȅǳȋȓ ȭ͔ȋǧ ȭǽǣȄ ȭǻȄǤ ǢǼȄ ȁȓǑ Ǟʨ ȀȄǴȄǼǰǱ ȭǽȋǸǽ, ǺȄȅǢɝǔ, ǖǲǸȄ ȭǣȄǳȄǘ ȅǮǩȄǘȋǵ ϤǸϘǱ ȁȓǑ 

 

Trim Entities  Ӷǽ ȅǳȋȓ ǖʙȋȓȄǩǵȆȓ ȭ͔ǧ ǽȄǘǵ ȭǢȋǬ ȭǷǽȄ ȁȓǑ Ǟʨ Sketch ǶȅǼ͈ȄǼ Ǡ ȅǵ֖ɝǽ ǼȄǣȋǱ ȀȄȁȄϦ 

ǢȋǼǑ 

 

Extend Entities  Ӷǽ ΜȄǼȄ ȭǨȄǬ ǽȄǘǵ ǸȄ ǗǢɝȋǢ ǸȄȅȑȋȓ ǖϢ ǩʅȄȅǺȅǱǢ ǖǸȋǩʮ Ƕǻɝ̇ ȅǵȋȓ ǻȄǠȓȄ ȁȓǑ 

 

Offset Entities  Ӷǽ ϤǸȁȄǼ ǢȋǼ ȅǸϠǺȄǵ ȭ͔ǧ ǽȄǘǵ ǸȄ ǢȄȋǹɝǼ ȀǺȄ̇ǼȄǽ ǽȄǘǵ ȮǱȅǼ ǢǼȄ ȁȓ, ǻȄ ȅǵȅǳɝ͊ ԌǼȋΖ 

ǖǸ͛Ȅǵ ǢȋǼǑ 
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Fillet  Ӷǽ ϤǸȁȄǼ ǢȋǼ ԋǘʨ ȭǼǣȄǼ ȭǢȄȋǰ ȭǤȄǽȄǢȄǼ ǢǵɝȄǼ ȮǱȅǼ ǢǼȄ ȁȓ, ǻȄ ȅǮǩȄǘǵȋǢ ͢ȇǲ ǢȋǼǑ 

 

 

 

Chamfer  Ӷǽ ϤǸȁȄǼ ǢȋǼ ԋǘʨ ȭǼǣȄǼ ȭǢȄȋǰ ǯȄ֟ ǸȄ ȅǱǻɝǢ ǢǵɝȄǼ ȮǱȅǼ ǢǼȄ ȁȓ, ǻȄ ȀȄǴȄǼǰǱ ȭǺȅǾǵ ǶȄȋǬɝ ϤǸϘǱ 

ȁȓǑ 

 

 

 

Mirror Entities  Ӷǽ ΜȄǼȄ ȭ͔ȋǧǼ ȭǢȄȋǵȄ ǖǔǾȋǢ ǞǢʨ ȭȀ̀ȄǼǽȄǘȋǵǼ ȅǸǶǼȆȋǱ ʙȅǱǷȅǽǱ ǸȄ ǢȅǶ ǢǼȄ ȁȓ, ǻȄ 

ȅȀȋǺȅʏǢ ȅǮǩȄǘǵ ȮǱȅǼȋǱ ȀȁȄȓǢǑ 
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Convert Entities  Ӷǽ ȅǸϠǺȄǵ ȭǷȀ ǸȄ Ǟǩ ȭǲȋǢ ȭ͔ȋǧ ǽȄǘǵ ǸȄ ǢȄǹɝ ʙȋǩʮ ǢǼȋǱ ϤǸϘǱ ȁȓ, ǻȄȋǱ ǺȋǮȋǽǼ 

ǚǶǼ ȅǵǹɝǼ ǢȋǼ ǵԅǵ ȭ͔ǧ ȮǱȅǼ ǢǼȄ ǻȄȓǑ 

 

 

 

Intersection Curve  Ӷǽ ΜȄǼȄ ԋǘʨ ȀȄǼȋǷȀ ǸȄ ǸȅǮǼ ȀǔȋǻȄǤ ȭǼǣȄ ȭ͔ȋǧ ǗǵȄ ǻȄȓ, ǻȄ ǩʨǽ ǺȋǮǽ ȭǼǷȄȋǼȋ̑ 

ǢȄȋǩ ǽȄȋǤǑ 

 

 

 

 

 

Dimension  Ӷǽ ȭ͔ȋǧ ȅǵ֖ɝǽ ǺȄǶ ǸȄ ǶȅǼǺȄǶ ȭǻȄǤ ǢǼȄǼ ǩϢ ϤǸϘǱ ȁȓ, ǻȄȋǱ ȅǮǩȄǘȋǵǼ ǗǢȄǼ ȅǵȅǳɝ͊ ǲȄȋǢǑ 
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Relations  Ӷǽ ΜȄǼȄ ȭ͔ȋǧǼ ȅǸȅǹ̏ ǖǔȋǾǼ Ǻȋϡ ǩʅȄȅǺȅǱǢ Ȁ̩ Ǣɝ (ȭǻǺǵ Parallel, Perpendicular, 

Tangent, Equal  ǘǱʅȄȅǳ) ȮǱȅǼ ǢǼȄ ȁȓǑ 

 

 

Construction Geometry  Ӷǽ ȅǳȋȓ ǞǺǵ ȭ͔ǧ ǽȄǘǵ ȮǱȅǼ ǢǼȄ ȁȓ ǻȄ ֚ǽ ǗӜȅǱǼ ǖǔǾ ǵȓ ȅǢβ ȅǮǩȄǘȋǵǼ 

ǤȄǘǮǽȄǘǵ ȅȁȋȀȋǸ ǢȄǩ ǢȋǼ, ȭǻǺǵ ȭȀ̀ȄǼǽȄǘǵ ǸȄ ǖʅȄǽȄǘǵȋǺ̀ ȭǼǷȄȋǼ̑Ǒ 
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Sketch Modify Tools   

ǞͼȋǽȄ ֚ǽǱ ȅǸϠǺȄǵ ȭ͔ǧȋǢ ǶȅǼǸǱɝǵ, ǢȅǶ, ʙȅǱǷǽǵ, ֕ ȅ˸ ǸȄ ȀǔȋǾȄǴȋǵǼ ǩϢ ϤǸϘǱ ȁȓǑ ǞͼȋǽȄǼ ȀȄȁȄȋϦ ȭ͔ǧ 

ȅǮǩȄǘǵȋǢ ǗǼǠ ȅǵӝǓǱ Ǡ ȀǺȓ ȀȄʠȓȆǹȄȋǸ Ȁ̩ȄǳǵȄ ǢǼȄ ǻȄȓǑ ȅǵȋǧ ʙȅǱʨ Sketch Modify Tool -Trim, Offset, 

Mirror, Linear Pattern, Circular Pattern, Move, Copy, Rotate, Scale, Ex tend, Stretch  ǞǼ 

ȅǸ͚ȄȅǼǱ ǗȋǽȄǧǵȄ ȭǳǠȓȄ ȁȋǽȄǑ 

 

Trim  Ӷǽ ϤǸȁȄǼ ǢǼȄ ȁȓ ǖʙȋȓȄǩǵȆȓ ȭ͔ǧ ǽȄǘǵ ǸȄ ǢȄȋǹɝǼ ǖǔǾ ֙ ȋǨ ȭǷǽȄǼ ǩϢǑ Ǟʨ ȭ͔ǧ ǶȅǼ͈ȄǼ Ǡ ȀʪǢ ǼȄǣȋǱ 

ȀȄȁȄϦ ǢȋǼǑ SolidWorks -Ǟ ȅǸȅǹ̏ ǴǼȋǰǼ Trim Ƕ˸ȅǱ ǼȋȓȋǨ ȭǻǺǵ Power Trim, Corner Trim, Trim 

to Clo sest ǞǸǔ Trim Away Inside/Outside Ǒ Power Trim  ȀǸȋǧȋȓ ǩǵȅʙȓ, ǢȄǼǰ ǺȄǚȀ ʑʅȄǤ ǢȋǼ ΚǱ 

ǖʙȋȓȄǩǵȆȓ ǖǔǾ ȭǢȋǬ ȭǷǽȄ ǻȄȓǑ Corner Trim ԋʨ ǽȄǘǵȋǢ ȭǢȄȋǰ ֜  ɦǢȋǼ ǸȄȑȅǱ ǖǔǾ ֙ȋǨ ȭǳȓǑ Ǟǘ Ӷǽ 

ȭ͔ȋǧǼ ǩʨǽǱȄ ǢǺȄȓ ǞǸǔ ȅǮǩȄǘǵȋǢ ǶȅǼǶȄʨ ǢȋǼǑ 

 

Offset  Ӷǽ ȅǸϠǺȄǵ ȭǧ͔ ȭǲȋǢ ǞǢʨ ǵԅǵ ǽȄǘǵ ǸȄ ǢȄǹɝ ȅǵȅǳɝ͊ ԌǼȋΖ ȮǱȅǼ ǢǼȋǱ ϤǸϘǱ ȁȓǑ Ǟʨ ֚ǽ ȭ͔ȋǧǼ 

ȀǺȄ̇ǼȄǽ ǞǢʨ ǵԅǵ ǗǢȄǼ ȮǱȅǼ ǢȋǼǑ ȭǻǺǵ, ǞǢʨ ǗǚǬǽȄǘǵ ȭǲȋǢ ȅǵȅǳɝ͊ ԌǼȋΖ ǗȋǼǢʨ ǸǮɝȄǼ ȮǱȅǼ ǢǼȄ ǻȄȓ, ǻȄ 

ȀȄǴȄǼǰǱ ԚξΖ ǸȄ ȅʴȓȄȋǼ̑ ȅǮǩȄǘǵ ǢǼȋǱ ǢȄȋǩ ǽȄȋǤǑ Offse t Entities ǖǶǾǵ ȅǳȋȓ ǞǢȄȅǴǢ ȭ͔ǧ ǽȄǘǵ ǞǢȀȄȋǲ 

ǖǷȋȀǬ ǢǼȄ Ȁ̭Ǹ ǞǸǔ "Reverse " ǸȄ "Make Base Construction " ǖǶǾǵ ȅǳȋȓ ȅǳǢ Ǡ ǴǼǵ ȅǵȓ̆ǰ ǢǼȄ 

ǻȄȓǑ 

 

Mirror  Ӷǽ ϤǸϘǱ ȁȓ ȭ͔ȋǧǼ ȭǢȄȋǵȄ ȅǵȅǳɝ͊ ǖǔǾȋǢ ǞǢʨ ȭǢ̊ȋǼǣȄǼ ȅǸǶǼȆȋǱ ʙȅǱǷȅǽǱ ǸȄ ǢȅǶ ǢǼȄǼ ǩϢǑ Ǟʨ 

ȅǸȋǾǿǹȄȋǸ ȅȀȋǺȅʏǢ ȅǮǩȄǘǵ ȮǱȅǼȋǱ ϤǸϘǱ ȁȓ, ȭǻǺǵ ȅǤȓȄǼ, ȭǺȄǬǼ ȁȄǚȅǩǔ ǸȄ ȭǺǢȄȅǵǢʅȄǽ ǶȄȋǬɝǼ ԋǘ ǶȄȋǾ ȀǺȄǵ 

ǗӜȅǱ ȮǱȅǼ ǢǼȄǑ Mirror ǢǼȋǱ ȁȋǽ ʙǲȋǺ Centerline ȅǵǴɝȄǼǰ ǢǼȋǱ ȁȓ, ǱȄǼǶǼ ȭǻȀǸ ȭ͔ǧ ǚǶȄǳȄǵ ǢȅǶ 

ǢǼȋǱ ȁȋǸ ȭȀͼȋǽȄ ȅȀȋǽʮ ǢǼȋǱ ȁȓǑ ǞȋǱ ȅǮǩȄǘǵ ȀǺȓ ǖȋǵǢ ǢȋǺ ǞǸǔ ԋǘ ǶȄȋǾǼ ǗӜȅǱ ԚȋǼȄԚȅǼ ȀǺȄǵ ǲȄȋǢǑ 
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Linear Pattern  Ӷǽ ȭ͔ȋǧǼ ȅǵȅǳɝ͊ ǖǔǾȋǢ ȅǵȅǳɝ͊ ȅǳǢ ǸǼȄǸǼ ǸȄǼǸȄǼ ǢȅǶ ǢǼȋǱ ϤǸϘǱ ȁȓǑ ǚǳȄȁǼǰϖοǶ, ǻȅǳ 

ǞǢʨ ǤȋǱɝǼ ȅǮǩȄǘǵ ǞǢ ǽȄǘȋǵ ǞǢȄȅǴǢǸȄǼ ǸȀȄȋǱ ȁȓ, ǱȄȁȋǽ Linear Pattern ϤǸȁȄǼ ǢȋǼ ǞǢǸȄȋǼ ԚȋǼȄ ȭȀǬ 

ȮǱȅǼ ǢǼȄ ǻȄȓǑ ǞȋǱ ȭ͟ȅȀǔ, ȅǮȋǼǢǾǵ ǞǸǔ ȀǔϚȄ ȅǵǴɝȄǼǰ ǢǼȄ ǻȄȓǑ 

 

Circular Pattern  Ӷǽ ϤǸȁȄǼ ǢȋǼ ȭǢȄȋǵȄ ȭ͔ǧ ǚǶȄǳȄǵȋǢ ǞǢʨ ȅǵȅǳɝ͊ ȭǢ̊ȅǸҍǼ ǧȄǼǶȄȋǾ ӢȅǼȋȓ ԚǵǼȄ֕ȅ˭ ǢǼȄ 

ȁȓǑ ȭǻǺǵ ȅǤȓȄǼ Ӷǲ, ȭǸȄ̵ ȭȁȄǽ ǸȄ ǷʅȄǵ ȭ̡Ǯ ȅǮǩȄǘǵ ǢǼȄǼ ȀǺȓ Ǟʨ ǖǶȅǼȁȄǻɝǑ ϤǸȁȄǼǢȄǼȆ ǞǣȄȋǵ ӣǰɝǵ ȭǢȄǰ, 

ǘǵ͗ʅȄ̑ ȀǔϚȄ ǞǸǔ ȅǳǢ ȅǵǴɝȄǼǰ ǢǼȋǱ ǶȄȋǼǑ 

 

Move Entities  Ӷǽ ϤǸȁȄǼ ǢȋǼ ȅǵǸɝȄȅǧǱ ȭ͔ǧ ǽȄǘǵ ǸȄ ǢȄǹɝȋǢ ǵԅǵ ͛ Ȅȋǵ ȀǼȄȋǵȄ ǻȄȓǑ Ǟʨ Ǳǣǵ ʙȋȓȄǩǵ ȁȓ ǻǣǵ 

ȭǢȄȋǵȄ ȭ͔ǧ ǚǶȄǳȄǵȋǢ ǖ  ̼ԌǼȋΖ ͛ȄǵȄ̇Ǽ ǢǼȋǱ ȁȓ, ȅǢβ ǗӜȅǱ ǶȅǼǸǱɝǵ ǢǼȋǱ ȁȓ ǵȄǑ 

 

Copy Entities  Ӷǽ ΜȄǼȄ ȅǵǸɝȄȅǧǱ ȭ͔ǧ ǽȄǘǵ ǸȄ ǖǔǾȋǢ ǢȅǶ ǢȋǼ ǖϢ ǩȄȓǤȄȓ ǸȀȄȋǵȄ ǻȄȓǑ Ǟʨ ԚǵǼȄ֕ȅ˭֚ǽǢ 

ȅǮǩȄǘǵ ǖǔȋǾ ȀǺȓ ǸсǧȄȓǑ Move ǞǸǔ Copy ԋǘʨǘ ǞǢȀȄȋǲ ǞǢ ǢǺȄȋ̃ ǢǼȄ ǻȄȓ, ǖǲɝȄִ ǞǢǘ ȀǺȋȓ ȀȅǼȋȓ Ǡ 

ǢȅǶ ǢǼȄ Ȁ̭ǸǑ 

 

Rotate Entities  Ӷǽ ȅǳȋȓ ȭ͔ȋǧǼ ȭǢȄȋǵȄ ǖǔǾȋǢ ȅǵȅǳɝ͊ ȭǢȄȋǰ ӢǼȄȋǵȄ ǻȄȓǑ Ǟʨ ȭǢȄȋǵȄ ȅǵȅǳɝ͊ Ƕȋȓ̀ ǸȄ ȭȀ̀ȄȋǼǼ 

ǧȄǼǶȄȋǾ ȭǼȄȋǬǬ ǢȋǼ ǞǸǔ ȀȄǴȄǼǰǱ ȅȀȋǺȅʏǢ ǸȄ ֕˭ȄǢȄǼ ȅǮǩȄǘǵ ǶȅǼǸǱɝȋǵǼ ȀǺȓ ϤǸϘǱ ȁȓǑ 

 

Scale Entities  Ӷǽ ϤǸȁȄǼ ǢȋǼ ȀҪǰɝ ȭ͔ǧȋǢ Ǹȑ ǸȄ ȭǨȄǬ ǢǼȄ ǻȄȓǑ Ǟʨ ȅǵȅǳɝ͊ Scale Factor ǖԑǻȄȓȆ ȭ͔ȋǧǼ 

ǗǢȄǼ ǶȅǼǸǱɝǵ ǢȋǼ, ǱȋǸ ֚ǽ ǗӜȅǱ ǖǶȅǼǸȅǱɝǱ ǼȄȋǣǑ Ǟʨ ȅǸȋǾǿǹȄȋǸ ʙȋȓȄǩǵ ȁȓ ǻǣǵ ǞǢʨ ȅǮǩȄǘǵȋǢ ȅǹ̏ 

ǺȄȋǶǼ ʙȋǩȋʮ ǺȄȅǵȋȓ ȅǵȋǱ ȁȓǑ 

 

Extend Entities  Ӷǽ ϤǸϘǱ ȁȓ ȭǢȄȋǵȄ ǽȄǘǵ ǸȄ ǗǢɝȋǢ ǸȄȅȑȋȓ ǖϢ ȭǢȄȋǵȄ ǩʅȄȅǺȅǱǼ ȀȄȋǲ ֜  ɦǢǼȋǱǑ 

ǚǳȄȁǼǰϖοǶ, ԋʨ ǽȄǘǵ ȀȄǺȄϢ ǷсǢȄ ǲȄǢȋǽ Extend ǢȋǼ ǞȋǢ ǖǶȋǼǼ ȀȄȋǲ Ȁǔ֜ʱ ǢǼȄ ǻȄȓǑ 
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Stretch Entities  Ӷǽ ϤǸȁȄǼ ǢǼȄ ȁȓ ȭ͔ȋǧǼ ȭǢȄȋǵȄ ȅǵȅǳɝ͊ ǖǔǾȋǢ ȭǬȋǵ ǸȄȑȄȋǵȄ ǸȄ ȭǨȄǬ ǢǼȄǼ ǩϢǑ Ǟʨ ȀȄǴȄǼǰǱ 

ȭ͔ȋǧǼ ǞǢʨ ȅǵȅǳɝ͊ ǖǔȋǾǼ Ȯǳǥɝʅ ǸȄ ǗӜȅǱ ǶȅǼǸǱɝȋǵǼ ǩϢ ϤǸϘǱ ȁȓ, ǱȋǸ ȀҪǰɝ ȭʙȄǷȄǘȋǽǼ ǗӜȅǱ ǖǶȅǼǸȅǱɝǱ 

ǲȄȋǢǑ 

Ǟǘ ȀǺ͚ Sketch Modify Tools SolidWorks -ǞǼ ȭ͔ȅǧǔ ʙȅʆȓȄȋǢ ǗǼǠ ǤȅǱǾȆǽ Ǡ ȀʪǢ ǢȋǼ ȭǱȄȋǽǑ 

ǞͼȋǽȄǼ ǺȄϡȋǺ ȅǮǩȄǘǵȄǼ Ȁȁȋǩǘ ȭ͔ǧ ȀǔȋǾȄǴǵ, ǢȅǶ, ԚǵǼȄ֕ȅ˭ Ǡ ǶȅǼǸǱɝǵ ǢǼȋǱ ǶȄȋǼ, ǻȄ ǶǼǸǱͫ 3D ǺȋǮȅǽǔ 

ǴȄǶȋǢ ǖȋǵǢ Ȁȁǩ Ǡ ȀǺȓȀȄʠȓȆ ǢȋǼ ȭǱȄȋǽǑ 

 

Sketch relations  

SolidWorks -ǞǼ Sketch Relations ȁȋǽȄ SolidWorks -ǞǼ ȭ͔ȅǧǔ ȅȀȋ͗ȋǺǼ ǞǢʨ ͼξΖԛǰɝ ǖǔǾ ǻȄ ȭ͔ȋǧǼ 

ȭǹǱȋǼ ǲȄǢȄ ȅǸȅǹ̏ ǽȄǘǵ, ֕ ,˭ ǗǢɝ ǸȄ Ƕȋȓȋ̀Ǽ Ǻȋϡ Ȁ̩ Ǣɝ ȅǵǴɝȄǼǰ ǢȋǼǑ Ǟʨ ֚ ǽǱ ǩʅȄȅǺȅǱǢǹȄȋǸ ȅǵ֖ɝǽ ȭ͔ǧ ȮǱȅǼ 

ǢǼȋǱ ȀȄȁȄϦ ǢȋǼǑ Sketch Relations -ǞǼ ǺȄϡȋǺ ȭǢȄȋǵȄ ȭ͔ǧ ǞȅǽȋǺȋ̀Ǽ ǖǸ͛Ȅǵ, ȭǢȄǰ, ȅǳǢ ǞǸǔ Ȁ̩ Ǣɝ 

ǞǢǸȄǼ ȅǵǴɝȄǼǰ ǢȋǼ ȅǳȋǽ ȭȀʨ ϖȓǔȅʆȓǹȄȋǸ ȭȀǘ ǾǱɝ ǸǩȄȓ ǼȄȋǣǑ ȭǻǺǵ, ǻȅǳ ԋʨ ǽȄǘǵȋǢ Parallel Relation 

ȭǳǠȓȄ ȁȓ, ǱȄȁȋǽ ǶǼǸǱͫȋǱ ȭǢȄȋǵȄ ǞǢʨ ǽȄǘǵ ǵȑȄȋǽǠ ǖϢʨ ȀǸȀǺȓ ȀǺȄ̇ǼȄǽ ǲȄǢȋǸǑ ǞǢǘǹȄȋǸ 

Perpendicular Relation ȅǳȋǽ ԋǘ ǽȄǘǵ ȀǸȀǺȓ ȡȘ ȅǮȅʈ ȭǢȄȋǰ ǲȄǢȋǸǑ 
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Sketch Relations ϤǸȁȄȋǼǼ ֚ǽ ǚȋ˶ϩ ȁȋǽȄ ȭ͔ǧȋǢ ȅ͛ȅǱǾȆǽ Ǡ ȀʪǢǹȄȋǸ Ȁǔ˕ȄȅȓǱ ǢǼȄǑ SolidWorks 

ȀȄǴȄǼǰǱ ԋʨ Ƕ˸ȅǱȋǱ Relation  ȅǵǴɝȄǼǰ ǢȋǼðϖȓǔȅʆȓǹȄȋǸ (Automatic Relations) ǞǸǔ ϤǸȁȄǼǢȄǼȆǼ 

ǺȄϡȋǺ (Manual Relations) Ǒ ȭ͔ǧ ǢǼȄǼ ȀǺȓ ȀǷǬǠȓʅȄǼ ϖȓǔȅʆȓǹȄȋǸ ȅǢӫ Relation  ȅǧȋǵ ȭǵȓ, ȭǻǺǵ 

Horizontal, Vertical ǸȄ Coincident Ǒ ϤǸȁȄǼǢȄǼȆ ǧȄǘȋǽ ǶǼǸǱͫȋǱ ϥȄԑȓȄȅǽ ǗǼǠ Relation ȭǻȄǤ ǢǼȋǱ 

ǶȄȋǼ, ǻȄȋǱ ȅǮǩȄǘǵ ǗǼǠ ȅǵȓȅ̆Ǳ ȁȓǑ 

Sketch Relations -ǞǼ ǺȄϡȋǺ ȅǮǩȄǘǵȄǼ Ȁȁȋǩ Fully Defined ȭ͔ǧ ȮǱȅǼ ǢǼȋǱ ǶȄȋǼǑ Fully Defined 

ǺȄȋǵ ȭ͔ȋǧǼ ȀǸ ǚǶȄǳȄǵ Dimension ǞǸǔ Relation ΜȄǼȄ ȀҪǰɝǹȄȋǸ ȅǵǴɝȄȅǼǱ, Ƿȋǽ ȭȀʨ ǖǸȄȅ˘ǱǹȄȋǸ ǵȋȑ ǵȄ ǸȄ 

ȅǸӜǱ ȁȓ ǵȄǑ Ǟǘ Ȁ̩ ǢɝͼȋǽȄ SolidWorks -ǞǼ ֓ ȅ˸ǺȄǵ ȅǮǩȄǘǵ ȅȀȋ͗ǺȋǢ ǗǼǠ ǢȄǻɝǢǼ ǢȋǼ ȭǱȄȋǽ ǞǸǔ ǺȋǮȅǽǔ 

ʙȅʆȓȄȋǢ ΚǱ, ȅ͛ȅǱǾȆǽ Ǡ ȅǵ֖ɝǽ ǢȋǼǑ 

Sketch Relations ȁȋǽȄ ǞǺǵ ǞǢʨ ȅȀȋ͗Ǻ ǻȄ SolidWorks -ǞǼ ȭ͔ǧȋǢ ǩʅȄȅǺȅǱǢǹȄȋǸ ȀʪǢ Ǡ ȅǵȓȅ̆Ǳ ǼȄȋǣǑ 

Ǟʨ ȅǮǩȄǘǵȄǼȋǢ ǢǺ ȀǺȋȓǼ Ǻȋϡ ȅ͛ȅǱǾȆǽ ǞǸǔ ԚǵǼȄ֕ȅ˭ȋǻȄϛ ȅǮǩȄǘǵ ȮǱȅǼ ǢǼȋǱ ȀȄȁȄϦ ǢȋǼ, ǻȄ ǶǼǸǱͫ 3D 

ǺȋǮȅǽǔȋȓǼ ǩϢ ǞǢʨ Ǿ  ɦȅǹȅ˭ ȮǱȅǼ ǢȋǼǑ 


