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4.1 Electrodes 4.2 Clamps 4.3 Grinders

MIG Wire Spool

C-Clamp Pipe Clamp  Magnetic Clamp

Angle Grinder Handheld Grinder

Stick Electrodes TIG Electrodes

4.4 Chipping Hammers 4.5 Safety Gear

Welding Helmet . Welding Gloves

Welding Jacket

Chipping H Slag H.

Safety Boots
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Welding safety gear essentials

Safety Glasses Ear Plugs

Helmet & Mask Safty Shoes
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Welding joint types & concepts

Butt joints Lap joints

Thickness of parts T-joints

Root face Bevel angle  Groove angle Effective throat
thickness
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o] BBEGEG NP e AVEEEDA
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Dimensions, angles, and fit -up of joints
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Root Face ™

- ~ 5, =
Thickness Root Opening

Dimensions Angles Fit-up ofjoints
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Butt joints Lap joints

s

Thickness of parts T-joints

Root face Bevel angle  Groove angle Effective throat
thickness
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Welding setup parameters overview

Required Welding Parameters

Welding Current
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Ground Clamp
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Correct installation of welding electrode

Electrodes are installed and fed correctly
into the weldmg holder

m NEW ELECTRODES @ i : WELDING HOLDER

A Electrode“Clamped H
and Secured

Electrode properly :
inserted

“" . Electrode clamped— . Securely clamped
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MIG welding machine is setup in the workshop

PowerConnection : 'T: L vabE e 6 =y

2K Gas Connection } “
Current & Voltage . -ﬂ!«“_!‘ ’ -_f\.! s
I ' Controls * l@,\ )
Gas Cylinder s

\

Ground Clamp
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-Aitre, % AlsAEnEI N 8AQ AEfg, AETDZATfée, Ulf A ¢
Auil A4ET1 GA (&1 DE ' &Di_ A& DZ HET AC

3. HIEDEDIEAREPreheat )8 § £ AAE :

-8 /6 B AQET eAWRMA &Bie a8 MEETHEBE 2/ F AR An BAEN DB @
PEQ& NE [1EA gE af O
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t. Aitrée,u .10 NE kiEiI £0Q:
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3. AT Welding Ro&3 : (
- @RI2AIT2 U HDEK W GHN AR &Neg AZEBIT K 6C

BT f Ek ¢ BMateriBIHOEA]  (
s. AT melding RoE3 : (
- As/EAT 2 U /B &N\ A1t kg AEAIF 2 Lif Aj Alg ANIZB @@ DZEAND
T. ghielding Gas ) :
-c ANy ADAN &AgUGgCco2,i D Eedzz, AE Aireée, uif &g@gé,u
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AAHBZANAU &MAREA EAEFHBAET N
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0 & NARYT & NUARG K1°F 8, & A& R NAEEGE E
U A7 f &wEWEEAe AQuereht, Voltage, Travel speed, Polarity
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0 A1 @N'UWEGAKirfEe A & O E FER RO A
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1 @ § ABHKAg YAEDENCINENCE Zq) 3 APZRIHZEK A GNKIyE
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H. @§AEH E dN" EHgE:
NE HK U AR ADEEEEDANOAITR UAE CBAAT P&, U .1 O, ANU
d9gbDz AET DZS8AEI QE GAI g& (e AE1 NE OE/
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S . FkhrterE ): (
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Yy E TTraeel Speed?): (

f .
Yy ET h &eARe () seAsDasEEARRJreGRgARD AN UT/8E 8 Z &G AD
1 ER_%2dz Airée,u &_3 AEA at, DIN B8AQE&t &

GhEADE 6Ni Y 641Dz HET £ DI N Aw Aireée,uit
7 G & 3% 6Neéey ai &, O6AQE&®t G&EI gEA kW &1
17 HR Kk GEfIE YET ne&e &_ 3:

o 38k HEIkigE - gx &_3 AEGEA DZ GEA atr, K£EA
kw AAr 8Neée@ BifEKkgO

o 38k HBRKkYPIygAE8 OE NEP ET gE ai DZ HIET £  DZ |
ar o

o H&8k HB KPTGEA B BE GUEHAE, §EEWET 0 6 £E]
01 g & AAf &E1 GO

3. O bl & Ao (
8 HUE SR R it 1 /Bl of Giaig SRan g/ ton ANI & Gen Al AFSHARIDE ZF Qls/A
1 DCEN (Direct Current Elect  rode Negative) :A (i & HUE®E& £Ftc d4NAaE A&
7 &A1 YET 34 DEHAE?E AA DE£T £ ANU B8AQE& G
1 DCEP (Direct Current Electrode Positive) A B8 HE&®E& £t U k£ DEH
6AQOE® G&ET gEA kW 6Neg genr AANAEA A A£O
7 Heé kixgAEFf E & Hn“zaél“zé/Ets
o 38Kk, 38K, Hifieek & ARSENANESED A AREaNGG A |
N A AN A e Usg F EAEGHEYD

HUE 1 A/EaeAuAQ‘EE &, 0 A ~  AF DZ ABNDAFERGAREET v E3Z NE
& P A GhnEAEDE ANU @géh NEYET gEA
EQO NE HEDzE 8AQEI &&& kW AL
'Qf 6A0OE&® NE GnhnEA AE£EEDzua O T
E HETAA AuUCE:
o 3 &k HEORAREHA At , A U1/AGAR AN DI 1) Ak W

AEEe GAE _ £ OD2 A AAE at O

©

o 38k HRAEES GLE HEA [EAE ai DZ HET £ 4ET DZ .
o Hé k Hw&k D wAAsAaHA ARG , AEEAITe uge DZ
Al EO
QAT P &N UEedA lé TEe A& @ E FER ROEMAAE U
At P @ A& @E e A D EMBEERANE AN /AP PR 5k & A NFigHoe k &iup £
*i FEE&HM@AN&Q&Q{BAEEEE@ DAEZqj@Gs & BEB k WA § 01 ¢ £

A
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$ 4G Welding Position (Overhead Position):
3 8He kaghli n E e & 84 BEAT Ok ireliEUEAER M&IT ¢ AEE N teUi e AZEAS DZ
a 6A e k @A GHERI AR AONAIls VR g FAAH s § 1 HIKKU BEANA & @1 g /£
wE £E & AAQHZEAEBE 7 k g
1 AE 1(Gtrent ):
o 3 éHe k@R & EE RAENQ EEFIEG BEHUT o /AAEEAE AR ADE 1T HIAE
g §NE ? B/ GHeMOAsH A NQi e ©  ADfe/kADZ NERI AR A E £
A ABED
1 8 n E (Voltdge ):
o U 86nEUNNMABELEE /A" & EBENBE BNEGFABEFED
ATCBEN ED 2 RA YeEEAD & N ¢ HDIZ DAWADMBIZEA EA DA~ 6
FEBED
1 ¢ EBA 6 EERQs Flow Rate ):
o ¢ EAGHEQGH® k &DA A M EAMFA EG BRAJ & IsWENMEST KN
AT BRAT P W, wERDARY /£
1 A1 ? &~ ®velding Speed ):
o 3 &He k BT Y, BE G B ByBE WEFUEEA AA BS N& B NGU
G MRAA Py REDEEGH £ 6 A£F 1cae AT BNIER § FA A GREHEK £

T 5G Welding Position (Vertical Position):
3 8Hed k AT ity ZEE Kitc v fvérticaNposition ) AR 2R § £Z3® v e el
a A N HASE GAHUT AdEE DD2GYAve k e ¢ fA N ABRA ry&EmE, DZE
Als it AEA R EMEDEEZG &
1 AE 1(Gtrent ):
o 3 &Hed k,&FE §6AR G0 FEEEE] WN" EEAGLE Ae ATHRAEAE ]
& § PEAVBY DE ssBUAX KELDZANS DZEEEY A &E #@1Af DZ
HUE DR of ENA E A 267 B2
n E {Veltdge ):
o 8N EAE 6B EQEAMODE 6 AEE GARYEAHEBA ZEAT L/ U
A NUIABE E &/ A &zleEAD N
1 ¢ EB\ 6 s Flow Rate ):
o ¢ EGNSHAQ ANAEE ANEAEFA EG DZsAE B Ke DAZsRE E MHET O
/B HZEGMRAIT F 8 WU T HEEARY &
1 A1 f @, @velding Speed ):
o 3 8He@ k &1 & A& G FEEEEA O &\ EA 1gf EAHA N U
Ui © & DXVIE EEbZ I/HovA& g a @z

=
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 6G Welding Position (Pipe Position):
H &8Hog kaZHd)E BuBLk @4 bR (1§ FVERUE T BAA AT T 8 AWNT @AET €& U
HU& k ABIg EE (1§ BUERURBINGS ik A 17 7 /AR DX & RAlls gFE /£E & ARIEE £
0 DZEZq @
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1 AE 1(Gtrent ):

(0]

ASSNANN

@& h PEAMENpAERE® ¢

HeHee k & g 198 QITFZEE WEE (1§ BUERUE EERR-DIGVEN K

— N\,

1 8 n E {Voltdge ):
o U 8nEHNNMAETA EO/ABZE N OF & HOE (1§ HAEAUE T &2 DZ
Nk BED £
1 ¢ E&\ 8 Flow Rate ):
o ¢ EASEAQs AnAES ANEAETA ERUDAG HUEEUESR A, |s e NAEET kN
AT AR | ANKPE£O A
17 A1l f @, @velding S peed):

PR

o HeéHwe k &1 @ BADEZ FEEAE (g BHEBUEE fBhe kaghgrAA4Bs g

A NAIAG ®F
JwEAEe AQEA AEA 1 64 BNEN:
e .

Als ANVEEANEIANSG DB ISAENGRIBDET F A4 T
AEAE? An UdEn GHIZ P EEQ & 1 HDRZA NI A

P @k EE & AAQHEEAS S g AET bl g EAY eDAIHA BH) E3

W

AEEMBO)/ER) E AESNEGO E £

PERSSSNECSY

" & DIE Al DE

Adjusting Welding Parameters for 4G, 5G & 6G Welding Positions

% Current (A)
1. CURRENT & VOLTAGE SETTING

@ Voltage (V) -2~ Travel Speed '@+ Polarity

2. TRAVEL SPEED (Torch Movement)

™=, Number of Passes

3. POLARITY SELECTION

Current (A) - Voltage (V) 4G (Overhead) DC‘EN =) | DCEP (+)
- e SIow/ Electrode Electrode
- < y “5“ Medium Negative (Deep 4— Positive

T 5G (Vertical) ) Penetreation) - (More Heat)

Increase

", o \
' Decrease '
|
«J‘ )

(+) Medium

Position  Current (A) = Voltage (V) 6G (Pipe)
4G (Overhead 110-130 High (22-26) | Slow +
5G (Vertical 130-160 Medium (20-24) <«

6G (Pipe) ~ 150-200  High (24-28)

5. NUMBER OF PASSES
4. TRAVEL SPEED CONTROL

Single Pass Multi Pass
Too Fast — Weak Weld \# § (Thin Metal)  (Thick Metal) Pass 2
Too Slow—> Overheatlng ﬁ I i @ i Pass 3
: ~ B
= i i I
Thickness + R

E\ :
Electrode —

Workpiece

6G PIPE WELDING (Multi-Angle)

Check Weld Quality

v’ 7 Flnal Weld % # No €racks «
Direction of Travel Y . ™ Full Penetration
Multiple
Correct Speed PassZS | Smooth Bead

(@B & DM {£EaJ§TAERAG £ g EARADBE "' KT tpliweld )A ~ £A U
Arte, 0 wEAEERAQEA BANET N 6 A /AEAEAHT H¥E O Av
Ait, ai &®E AfFw BEDR2AA Aité, u OSAENIGAE AERHTDY
& GATR UwHAGEE e Bk Ag IsAENAK AZBANI AT 2 UTF;E:JA@[““aEO
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s. YETF Ee& Phrpobeiof Tl Welils- & (
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Adjusting Welding Parameters for 4G, 5G & 6G Welding Positions

% Current (A) @ Voltage (V) -—Lé:- Travel Speed 0+ Polarity g:s Number of Passes

2. TRAVEL SPEED (Torch Movement)

DCEN (=) i DCEP (+)

Electrode

1. CURRENT & VOLTAGE SETTING 3. POLARITY SELECTION

4G (Overhead)

Current (A) Voltage (V)

4 120 BBl 2.5 K ‘ - Slow / Electrode
= <+ 4 Medium Negative (Deep Positive
] . 5G (Vertical) Penetreation) (More Heat)
Increase " /9 _Decrease -
(+) ) | Medium »
Position Current (A) = Voltage (V) 6G (Pipe) 4 = 'X e -
4G (Overhead 110-130 High (22-26) Slow + Workpiece Electrode —
<

5G (Vertical ~ 130-160 Medium (20-24) .
6G PIPE WELDING (Multi-Angle)

6G (Pipe) 150-200 High (24-28) 5 -
- 5.NUMBER OF PASSES X /g
., Pass 3 ) & 7

4. TRAVEL SPEED CONTROL ‘
Single Pass Multi Pass
T??f‘?s,t - Y\f?f’lf Y\Ield g y (Thin Metal) (Thlck Metal) Pass2 =/ TN AR T
Too Slow — Overh atu j I pass 3
[ 4 Thlckness + > " ’_ Check Weld Quality
X Flnal Weld ﬁ M Notracks o
Direction of Travel ™ : Multlple ™ Full Penetration
Correct Speed Passes | ¥ Smooth Bead
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METRIC SCALE DCEPTH WEASLIRNG Sleeve reads 0.55 cm
\ . BLALE \ Thimble reads
\ 12 divisions = 0.012 cm
I"'-x. Frame
EXTERNAL
it

Total reading = 0.562 cm
Fig. 1.6. Micrometer screw gauge

Vernier Caliper
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Identifying Workpieces for 4G Welding

4G Overhead Position
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» WPS instructions
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Wear protective equipment

Step 4: Measure Dimensions & Configuration

Measure dimensions & joint 4G Overhéad Position

» Work above, Welder below
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Inspect correct base plate

Step 5: Position in Overhead

» Fit in overhead position
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Measuring Weld Bead Size, Reinforcement and Profile

Appropriate Gauges and Tools to Measure Weld Bead
Size, Reinforcement, and Profile

Inspect Weld Bead

Bead |t ;

S R e
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Weld Defect Identification and Classification

Any Weld Defects or Irregularities are
Identified and Classified According to Severity

Inspect Weld Bead
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Weld Bead Verification against WPS

Verification of Weld Bead Against WPS

Inspect Weld Bead

Welding Procedure Specification
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Weld Area Inspection for Clarity and Readiness

Prepared Weld Area is Inspected to
Verify Cleanliness and Readiness for Welding

"’.’" * ;.._,EA
o - Clean and Prepare the Weld Area

@ Free of
Rust & Oil
@' No Debris/
Dross
M DryFitup
[V} Free of Rust & Oil ’

IV No Debris / Dross

Cleaning
Wire Wheel
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5GAT f @ NUkERAEALAS /AR EEHERG AT F EBA EEgkT e NSEG

v

ABRNAIN A e BHEHABE ABZEEEK et A1 O1 F<

d op&H\Re hREARLR ' | ED? AE
1. 5GAT F @ N'ult RUEAA B AR B AgEHBAET N
A7 ¢ BBAl EMAAHBAET N

BiG1:08 £F E

1 & § AADHEBIFEE] ¢ AAEBE fAINie h GHEA B (BPE)d N adedE O1 K

2. 56GAl &1 éik Up E A WeldiEg Procedure Specification (WPS) NET &EnET

6 NEDEBT K

5G AT &1 dBT kK & A& A DEE6HER . & 2iHaE A §uErBE ©1 K

ArAdbceesl Kk & ¢ fARHS AZEAGN T/EVEENRIT BZBH O7 K

ArZBBceel ¢ - @ AWlrizontal fixed) O N° Ak AT\ GEAS 61 K

Al &, NUE ¢nodik) UpEBHDce 3 AR\ AE & EqliEdvd RIOHBUAEET 8ER &

0 ctAEALAR 01 K

7. N &, QueE /AR &% e300 Ak tE TH @ AEBE

8. WPS 0 ¢ fARt &/ WIE AE&® AFREEAD 1 K

9. Als el #© 7k {yieE Hfxel speed) d N 3H AEF , aUNNZ /AEAH O1 K

10.6 G E &k FEHWEUR 8] (Vetjical up -and -down) Al &, AiAH ©1 K

11.0G 1 seHR K HReietrode manipulation techniques) Bl GAAH 67 K

12. Ui/zHogad NUIT 1 & Ak ESAE N N § BEEas EO TRK

13.p E,@ #UE 1, UEE e ABRIA DD VE e@idy § EVEIADZ S Ng3E a sHAR ' NE
AAH 07 K

14.0 KU 6"GAA~ HER DI AE+ & N1UFEARDER A Ndis E puUe UERARU
ator K

15.Wi @ 48N & g EEVEE W 1 AgEdk 3. EO4ENDUT) HU: &TDBAAE 61 K

16.6 A1 AEL A & A0 g B DIc/A e fAEEd e AR O1 K

17.A1 /f @ N $e&lding Procedure Specification (WPS) 0 ¢ PASEE gFalE ©1 K

18.A f A e BHEBEEAAE F 1 K
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19.A /7 A s E O AFHEE AET(AEU Hoe AR BE /DZBA&NBY /A 61 K

20. YNEDEUE AU ESINZA/E AET A & B AR Ao M ¢ - AFFHI HA ELF
ai 01K

21.B | DZRDIZA & FUEHRE) T EKEEY NG & 1 ok Up | DZGAE FEE WeEes
AAH O1 K
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i g p £& ffognation Sheet) Kkt.s

D/

& 5GAT F @ NUEREALAS /A5 B EBEHBAET N

&

& R g p A By ALEME & @' [ekD7e & ¢f DI EAEY FAR
. ZAHBZANAU dMAReA  EAgHBAET N

> ¢
e &

& N g Cantent s);

& § /ERDEBHIE: AAZEENCIE h G EEA K (BPK) 9 N aAEAE

B E A ®veldiag Procedure Specification (WPS) nET a@Een@EE N\
&' 0Af DEeER . & BiHeE GHA/FE

ArEdHiceel € - @ A(flrizontal fixed) 0 N* Ak IgA 1\ gHEAE

Ar EB-HceafA ) AR\AE & Eqlitghd RUDHBUARET RIER & c FAREA oE/EE

cC:. . CCc C:

(A YALVEADIB e AE AFEANI 4® DZAEBMER(P PEYQN & E:£ AAE

Al f EE TAKAGES A AIEIAELEq /ARt AMZEIR © § o/F A Wiia

& /64 Y N'A NRPE (Personal Protective Equipment) A Na BT AEQGHN_ E & A£DZ
N gD d&F &0

1. & g Ak HOIELEASEDIAA t EERHYEAR WS § Ak HO A NEsHE BiHARHE

4 DAI& Dy a NG 1 O E AR d i KNUIA BrdE s iNDZaDZNA A ¢

At ¢ EAE W c 1 ygEe N g EERGK 6 DAE/BEHM DD § &eF gE/AEK HIFbE /£
(& PYNEUEA ; ADIBRA 1 ~ADMEIN'HZ  UERBBdETEvDA /BT DY

2. Hié AH iINSBDZP BECUYE AR YEEE TkKEA GASEDR TIODZEE &N & N Hudzk g £
i HUEAEREDE BA & AR kiedA 1OKK B 1 EE Ui AN dzicyHEE a #HEDK U
AT ¢ EE WkaAUB DAHR DB N&EADE DANE G 7 Mk W EBUN ¢UdDALES A

3. 082 DM KEHAB 7 ZE TAKAMEE ‘8 A AEDNGTBAEDS §NBUEA "B 1 BE/aNBIE
/EE NCEN aNEAZR PO E §eETT FAEEREG Pk U - AEUENADBBHLdZT ' Hie @ &2 &
Als %N a I8 i@ jEFtdzA & & bz

AT ¢ EETAKAE e A £i4&RA £ ADE DS HEUE £ GEA & (FPE) 9 N adEAzE

a @A c § & A BIEJEE @ aapEE A ARDE (/A Arke AR & BB IHEERR g8 A6

cEZq PPE-A M GD dzAf:EEE
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q & h GHA B (#PR)
1. Safety Glasses ( & § /A& ®A E
o & ¢ Ak BAE AZEAEc§Z) 3EE A T |

CN¢
m
ol
L
[~y
p

o At ADK & & CARRIHYE W DHAEAE «
D gEERa AAEEVdZ2

2. Ear Plugs ( £E33E A1 ¢ E
o A1t EETAKME @& 1HIZ4 BN G1
6 O EG D & A1 6AA RURZEERGE AN E
P E Hoe EESARGEEYA &R DAEARE At
4 Br
o Ac Bie A EFABN EDHER, ¥ N A DA
e ARV &

N C O

3. Gloves (S E)n A

o AT 7 EETAKAEE | BZ&k BPxEZq 6
DEAN U EDBAAEHE A fOE

o AE G /A5 ®p7A Mt EDEEHARLY E |
& NiG@EF M N 344D

4. Apron ( A B)g

o Ask/Ec/t Bf HEREAER SAEENG
& HIL®) AZEBEA 1A T P EE TAKRE
1 ENDESHD ) AEE AET AFO/E

o Atd E GH 85 eDRZEEBGH DR FEE
O EERIEE U 01 AED EDF
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q & h GHA B (#PE) SEFTIER A
5. Helmet (6 a &1 AOQ
o AT 7 @2 @A AMZEABEN QA to
A E'Dz#& N&ig E 144 e£T1QE
0 6aANREET F eLDELEY E &
DEAMBI. #8&8 DA A BANAIE DA 1
/e £V &

6. Mask (A B:

o AT f AE U8 NaiE A ¢ EATAHR @
6 Gg EANIIWE W DEdES® DA #& N U
o E A § & #8a0MEE

o AETAT BAEK WEAAED- E & KU 4
DA & &FE 1A A A TefDHiE® N EX A TDY
a ESOXFE AL O

7. Safety Shoes ( & § AEU E

o A1 ¢t EE TAKAHIE /& ADaig DZE QU
Hue AZEBEA LB DA EREET & E AT |

' 1 7B HZEWA

g AEHORER E G b 85 &D27A Kk G

8
o e
& 1084 DAERIEE Ao £AHY &

& g AE NG E AMNRPE 9 N 2R84 VE 7 EE TAKAEANK EEXFEEET k £
c ] @BENGIE A AEJzAER ARV &

( @) BMelding PrdBedure Specification (WPS) NET @ERET N (e GENG
T f@&np HeBASEAMPVPIES § AeEeEZq & c&4DET f Ak Tkkufigtzs @ [ F E

0 HuAEH: @ ATOKEA 1 F EANR Wydeie 3 1 AAEAN #EDZD¥E/En ET N
AN&g AEBK dEAHBSGRAT 7 &k U B ABvPSA 1 ¢ 3EE AsG

Hé k BT YAEAKE UE 1 7 BAKRY EF A & B N&fEd gEdzE /A

< I

o ) 110
4G,5GA6G AT T-ediu



& 98 Ao damPS A AT iy B DEAMEG AT 7 & k WEA) A&
1. A7 ¢t 82 [(Wekling Process):
o 5GAT f AE G BEMBWIBhielded Metal Arc Welding) NHG
(Tungsten Inert Gas) NMIG (Metal Inert Gas) H & DEARHONPS A
Ak e[ 7 Bt®&aAEERgED 2 AVEDZ £
2. U0 HUEMA Afy\derial Specification):
o 5GAT F ey NIGID/AEAMA AB K AnEaE FEARA & EUEG A Q& E W
0 HUE/MBT AeAEE, B N BBz f BT E&ED A
o AE G A8t s NQiE 1 A&E EDBDZ f 82 Ik HA ad
3. A1 7 &g K(@eding Position):
o 5GAT t A /AmtclizEHe k BraFA & Dy | E B EBOWAS AA
Hog k BT YEAK U T ¢ RIS fdzA FOEA  ARUlE (T NHUAE g AEE/DN U
i OF
4. A1 t @F EE aWelllikg/PArameters):
o AT P &k Ul & [A) EAEERARDE A& E,ANKe [DiE U £ AE
a &WPS AA iiyE A£E & &aDiE e A DY 8 E @A E B B N&IAE g
G AindcAag & ©
5. & p @A QEilldrMatezial):
o AT F ekufi N@EOZa8RAAL Q@ &E/AgE JE &AL EANNHAALT | £
ON & gWpSAlie EMEGEAT ¢ 86 &1 & B AE Oce Nz L DN
Als AreRNsDE ©
6. AT 7 &0 /R §HIE d\RHRIing Technique and Method):
o ATt EE @tuEnEARDNRA  BARADREG ERAT G &.GedD7 £
Y 1 EB_nEhieié BuEAGA ®idsgEDA0 A
o 5GAT i 8,60 B RNESwS BR MNEANHIE k &I EBE/ERIBBELE
ao
7. & § Ak H/E(BRfety and Protection):
o WPS AAT ¢t &EE TAKALE /£ eENdecr iz di) 17 e EEgBde T DEAKE E A
9 N2 ZEDMEEES 4 A 6 2,0 A oA RIGWEPRE, 4 & A £i4lkA DZ
AR &
8. H¥EZHEA NHIe Afkdpéttion and Measurement):
o AT P & rudisiEEgEA NHie A g GWVPS AAT NVE & D & BZg
Hue AAHRIP HBAERE BRI NHIFEgE A £ D cEDDAD /£
A A ADZA N&idgEA T 7 EANIA alHE I DADERRA Hige AATT TEEEALT DZ
FUEA N&IO HedNRey 1 BZEA dPZ DEET AEEA. /EAHIBA A
) erDEMENEB®IHEGH FGEHL ALE
g: /R Wi HuARA] & BZ A TEREEGEZq] & U 31 AHEMEE @ GUE h 4EERJAT P &

>., —~

G
T
He
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1. HE (0 AERaIge: 3 0 &
o 6N Schedul B &bMApQERFe HBEGE (G 8A NRIATF E 821 g A
(Q%)Z0 & Y& Rdl &8N T ¢ &EE WKKWEDG ATHEA NAEBET AE A
A &gzl ERAQE KT 7 &k Wi HU@d
o HE (18 ¢oEdd4e DEA ¢ E B2EQ §)A NgIEAHME AE AOIhedule
40 AE G B EgERRE Ak W N QDA & g He BEART A
2. HUE (id JHBEBZg
o AT F &k U BOESE NiAEAE DM cA @ BEGDZEZq) 36 rchedule 40
FUE G0 udie@Ee [APNEI HUESIAEE)G Bee ia \E A dsfANGKREE RE/BEFA E 1 DZ
DAGAT f &k Wi H &0
o HE (i hBss ¢ AGDFEADZNA ASJM (American Society for Testing
and Materials) N ANSI (American National Standards | nstitute) FEBDOZ
AHgE KET £
3. HE (0 NUABxgd Pipe ):
o 5GAT f Bue KT §&EAR MUE (erutiked) 0 N EkdfR @ g & ° DZ
/BT BABUE AU EIB AN & N 'NAEASTA NEA 1DE AR e kKAAEEE T A
A NAE iAts ARAE TaND
o HE (0 NUABSY/ENEEE REATADZE @ KNEE1 I N 34B48EFA BUE ( U7 A
0N GiAER eFATN & &b AREERAASED/PNEN T AEDAG BE
4. HUE (i HMDZ
o AT ? E/AEHWESE (8 BHB% A DESZg @ rSchedule 40 HIE G HUI A
A ls AnHieT AR ¥ YBeved ) A Nalii BBZ8EFA EA iDE & A dF BAZEDIIE H
B 1 kMR Is £ BBEFREHBA A
o HE (0 AR Is £nSENI 1AEEFA EA DU AEA AN & paliA N U
geh & SEOD2RGE
5. HE (HAKE E
o HIE G0 NUAENBUT &HEEARRAe AU/ ZE AFDA E G BUEE]I NDBHiKE NAE/AE
& n DA &, 2 NAIE /E1 SPARAGEA A B NBDZET @ 1/AGHD A ZE AR
o A AR 'BAI BBUE (A & k Wi HY ANSG Hué k AP @ AR 17 X
AAES N
6. 5GAT F &k WHE (& NMAD 6 Z
o 5GAT P evUR (AU Hvé k O, § BB igHatE( juie ARUE 7 BE K
ABEDA (Hué k B nHeETaRHEEEN A |s A£nAE 1 iAAENc§Zq) &
A ls AnCH)TEVEE HiE (A SUEEA & EA AT F EAH aD
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Fixed 6” Schedule 40 Pipe Identified for 5G Welding

6" Dlameter

Schedule 40
Wall Thickness

@ ArBBcdelic a2 AMhor i zont allN"fEHixge AAEKET gE A 11 E,
AT ¢ EE kKWIEHIAEA |5 A6 EEEDRin EART U e A b EPZ AK o) EA Bz

& § SEADRBZEACEBAT F B KPR A © oA A tduVN" (zettical ) AR

Ar EB-Bega(workpieces) A Is AEnsH AR 0/ EbidNe§zq @ & & [ AEGE A Dz
& g HugziE' HicEMe A 7

1. AAeddesets | & D
o B DzN,lEB-DceaCEJ/EEGCEEX NAIEAHs AnAEE gREBEFFG AT F e k Wi F A
BUE B GLECRN 3aH BBES/AB (RHYZical) O N°A Rei' (0 ¢ AAEHBi#e & &
i BZAED
HIEATH A SddHGiANgOR, D £ § Q&@A A EDJEDFEAN E 1
N 14vER EA IDZ 84 lsidmal HBO A
2. U HUEAB 5 ER " "E i @wgangement of Workpieces):
o ArEBHcEA DE 4'DE HEFERDAES ABH@ AT T Bué KBk &N
a €A 1 AR THR AN Zq] AEE BEFERI 1@ G ERR N° BA 4HEAET
A1 P Al Eral HMGGE
o ArEBPceHl N' eEgeAEADERBZG B 7Ef ®ANE D " § N@TFA BE 1 dzA
Als"AEGTAED &
3. 1 1 E@laniping):
o AHBBcE & A" EkldtiZg AEADE ARG AMBGERET
A NAils BEpDZEGA & N T sBADZF 8.0 U BERfREE ASf F @2 [if E

Cxm Ou

Ou
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§ @ E AHkEe g \dADE AN @ A B4 R4 DY Afc &1 DZ
HIEQ £
o ‘1 ER & NAA BEE] ALR i 04" AR E GE KR b2
GAiag £ ey i NE&A £E e § £y EMEBTA EET k £
[ /At KRS A BAMEIDERD &
4. A A AMNHIg kdignment and Position Check):
o U HIAEAI§ERN" ABNRIA & i 8EA)ADEE N BY8gEMBZERD
Ar EB-HceaA 1 & AP ic i EGHBA AE BFENDIE ABEAUT AEA Is /B0 ET N
dQaite £DE g &EARDBY HAY AREEEARD
o Als e k @& ¢AADE BAA e i [§ ERDA & "Hie £ @ Hyta § HE £
AE/BEA RUBY A
5. & § Ak NuiAE(SEfety and Security):
o ArEBPeeed " IA" Bi ARFEDG1 RE /AT PF £ BISHT
T on 1 REFS AU HUD & @28 BEATDZEHEN B TEN NWE BUG [ F E
& g eETQE

Workpieces Arranged and Clamped in Horizontal Fixed Position

Adjustable Pipe Staﬁ‘ds

G Ar B-Beeaty At ERGIA |, c HAPQU U HIEET E & /D BEX EEAE

5GAT T Bug Ki,@&1s @ E s Haliggnied ),¢ Ebbp), A N&UpPWOHFit -up) AT F &, 01 F /
Q ABANBL G ApEaktidp ged/AT1ORER & [ 7 Abs AEndls] ANYEZBEG E A DT &1 Bk

( ¢ AAHAHEEO?

Ou
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1. 1 E e HAlignineht):
o BDZA BE T[KHEE AR dsige E & Hi A BAE ( KD &4 e4£ABHA to
cEZqj #EE,Aj T EAR A& diddAER |s ANAEE efBEE, DEAT 21 A
@ &R N&uO AzE @RA RURY A
o U1 EcBgEERE NTT a4 8 IAEE (& 5 REHIAE G g1 A
6§ O W& &EMaE HEKR I A o HEE] A& 1S EBE AEggeAADEAZE f DE
ATOE
2. ¢ E(8ap): e L
o ¢ E& n téEE 1[ k4azZE AREDE PREWEE FOGEAE 17 @ IONIs ¢EEHDT -
cEZq] EE &Epc B8 NNREMEAR FDE 3T & Als EraB GMINAIT F
NE & D AR R4 RY A&
o AEGBEADZ Be K QEdzA Hie ALEEE EABZ ¢ e ART F £
B 1 F EBKDGUECNGI HE PES K AE OB 44D @iEa
3. & PUOHEFit -up):
o & pUDHa T reEE [ kAZE ABERYS 8Ep 6 & k BEE BRG AJTEF Bu2 K,07 ¢
HUAE ] & pUGRE IsEAVEAENT A F B 2 [NFEHSE HIZA MAifs &~
aTHKY A&
o U HIAEA] & plGeE A AEDISHEDN g A E kUGN AR EG HDZEA]
ROt 1 OARUT AEAR Is AN BDANA MBils A£nAS 1iAAED T
4. HUER'NEIA grispection and Adjustment):
o AEE I[KEE Al ¢ TE bl ING PUOHHUARE AEA Nalil F EAKAGAAEE
ANt ¢ T _ FESHA B Gk ESARE MBIO WROEMBIEET k £
[ A1 AR EAHEEASEGEED DZ
o & BIERTWGEDE, DZBNA cAl IsHENARAT B 4,4 Gkl NN B
AR FDE A THeE AJA & 1A & BUH REGRGA 1§ EEN & G UgAES
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Alignment, Gap, and Fit-up Adjusted to Meet Welding Standards
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8 A &p(sed-the@k )kt .S

e': B”
A1 t EE TAKAEB /£ie @ AAH N0 E AZFR DN
PPE A£B NAItA T 7 &E kkUFEAEGZq) 2
WPS /£B NAItd AE§Zqj 2
5GAT F &k WEB AAHEA NGACYZ
6n Schedl (8 NAEE Z
i 7 EE kKWEE 1[k&ZE AELE nelaERAEP

P AEE TKKWEE 1[kEZE AEE N EENGEEP
AE T[KEE Al $UDHE Hegzqg) 2
(1 E &HAQ§ dMAREAK WEEF AN 3AE4EE?
10/EE TkAZE A EMe EGEENEEEA @ EHIPT A

>+
(e

A
A

©.°°.\‘.@.U":'>9°!\’P

G~ APrswer Key) kt.s

1. B AT t ZEE TAKAEE A1e @y S N0 E AZZER DN
O ~: A ¢t EE TAKAZE § AH N2 & T AASTARE (Personal Protective
Equipment) 4 N 3/EA#A DN 8§ G E& A AA 4 EA Naug £AEQU” E

2. 8" PPE £B NAItA T 7 EE TkkUEEA§Zq) 2
0 APEa &e&h GHEAE &R ¢ EE TAKE AES NEERTOE /E'8 HZE §
AT, G A g & BORONHE

3. B WPS £E NAItd A§Zq 2

~: VPS (Welding Procedure Specification) aRAEE TAET F &, U
B & [UFHRAME] & NdjE AFESEFEOMEA Is ANV TTNEAE W F EKGET

ogss dzZEWE

4. 8" 5GAT f &k WEB AAHE A NCGACZ
07 :B6AT F &k UF Bchedule 40 HIE 9 NiaAEATA K1 ¢ EE tkkWE
Fafzl ARAAQE e AGNSZE ©

5.8"% $chedule 40 HE (18§ NHZAB®

0 ~: /E $chedule 40 HUE (1 GR2EB8ET 8A NRIAT E B0 e BdidE 't E
DA K E QERAHE £k W HOh
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6. B A1 f &EE WKKWEE [ k&ZE AEE rsEHREAFP
U ~: /EE T[k4ZE Ak s AErsctieT 49 N i/AEvEENRl|T BZBEFA EATDEBRR [Iif E
A ls £PAE TaND

U ~: EE 1[kAZE Ak s AriETAN" /EkaFE EA DDE E/ABR A5 A cATGE

7. B AT P EE KKWEE 1[k&E AEE N ESERGEEP
a:
4 EAPNAILs Arepadl
8. B " £E I[k&E A£E PUDId Hegzq) >
O ~: @EpUOHA Is EngERTi g 7 Als EraBEgMINAIfc & THEOA EWIs £ ET N
& plore ¢ eA£ A

9. 8”01 E &BEAG dMALEAK WEEE AN AR
0 ~: 8 E BANGIEH/EEEAK WA T T @ G&ip REMEND-& 3@ tEF | E £
9 N 34D
10.8 " A£E T[kEE AFle &M E B NEBA & & HPT A
U ~: EEAls AnGEHRENETT 2 B2 [I& [EGlEn & TgNE pAAS ¢ U2 IE
AT 8R4 FUDX MBIT INEA ) D2 14D A
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Q E& i@sk Sheet) kt . s

- ARk AN GE eNen deG/ampaE PPE)AQEN  AEEE

AET k£ AE|eNen PPEAEG HEME A S &1 Nee AFE ai N

AET k £ GE|@Neén PPEAH (g A: g O
Gh OHIEA A . a 80&Ni && GHAE U&EdzEnN
PPEAgEh A££¢O
AgEN XDPBIeHsi AL 6 &1 NeAa £ET /£ DE @
AgENM XDPBRNEMDE ¢ 2c£E OD2 A A£: ¢ O
PPEQg AEf kAE &dzg O
AET k£ KEf GE He A EA A£:gO

B 0 BNPHEAALCHAERAAY) ANAEAL & &

gEA

gNaEA

g EA

dNaEA

g EA

NaE A

g EA

gNaEA&A
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k N @otSheet)kt.s

i NBGRAEA &, U @ Edzy AEAE

R

/EE 1
1. [EE

k £: GEHA_ a

ikA KkE? GE/A Bi 8DZ

o Ak Ak EGHYEERANI dB HiP®  AgO

o As/E NE, geEge &ge Dz A£¢g AEI DZ 8Gcect E

o AA_ Aité,u 4 HE&DZ sAAT DE HEE' E /[EE g

2. AeBdeaat E HG :
o 6N SchedHilf @&He D £ETE AISMEBNREETINN (1 EZKET’ N&
o AET k£ [ £ FEci &E + 1 E, A& £ nEI &@&ENEI N U
AEF O

3.01 E®EG¢g AL HMARR' EB:p O

N |

O( T

o AT P&, 0 &Gk 90-8PeE A  6EFKky AR Ud N & £ ExREL 1 A£E
ANU CEHI HUIEE' E A££ g0
o At U \EB@icdER BANIWEEGA AR 6 £¢O
4. Attt e, u wEAEeAQEA GAtu:
o Aitrée, u 6Aedi g AlA AEI £ , Weldiigi - k, ANU

Procedure Specificaton (WPS) Ge AEFE ai NO
o Airg UQAsAENGN g &0
5 A1 t, A Edzg:
o Afg ucEﬁEgglﬁdszul—DCEnIE%'eUI—U-ﬁ(@gO
o Are uQyads/Asdr ANIGDRKE ARG, AD A4 Allg Ait, NB O
o KEQ ANU ARgFier CZKEHET MET DZ 6Ne@d NE A£A A

6. At HYEZE:
o Aifée,u 606 aAtEAL HAE Ait, NEOQOw pPEQe,
ce” GDAET N HAEE' E A££ g0
o Aif1, £ UEAEAL ANU ¢] GDZ AEg HAEE' E AALEEAL |
7. H@& £ E KAk N\BgH HE
o A1, 3 A®REAE He A EAL Afg, a1 EG, _1EQE,
o B1 f E RNGn-Dstrugive Testing(NDT) A& g, B64Ag U&vyElI AES
H: @Dz Aifti, £ G&@1DE &gé& Dz AKAEA kwo
o AT twPsil e AETF E ARd@EHEEE DA GO
. s

1.9&8h GDZ ., A& E:
o AT f &, U /AE PRE FerddraliProtdctiveEquipment) A NA E /£
At g, B64Ag Baei AQ, GGa&A, SEnA, Asg,
o _ 120
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2. (8 HNEY:
o ARKEHK Ad (8 GNBUEA BIGO
o &R DZEG & Ak Ak EGOR HiB® ANI HYEED
3.4 HHEe DZE & g AEH E:
o AA_ Aifé,u &4 HEé&DZASANET N tEG- ANU
o CEA eAe& EA ANuU SAEA HAE'E A£tg &l A
4. NE, g ®E g &:
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Perform 5G Welding

5G Welding

Vertical Up Position.

Welding Leather Protective
Z0 Gemet Glaves Apron

Welding Hanner
« Leather Kaype
« Protective Apron
Safety Boots g
.

|

Fixed 6"
Schedule 40 Pipe

Schédelifirc-ar M.O
90° Square

Welcling Gauge Feeler Gauge
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5G Welding: Current Comparison Diagram

Current

Excessive Heat ! Poor Fusion

6" Ssche 400"
HIGH CURRENT LOW CURRENT
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