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(Induction Training &Welding Process) Jas 18 Sailig ) Kby f (883 - 1 Jgsila
o e IS (5 yindia M5 0 Jlamina) (ae s S S Sl 1.1.01
1 (Demonstration of machinery used in welding trades)
ot g Jlaniad IS o) gl cadlid S VT sillas 1.1.02
5 1,2,3 (Identification of safety equipment and their use etc)
7 (Hack sawing, filing square to dimension) Sl i) Sl (e 5 Jsh sl S 1.1.03
11 (Marking out on MS plate and punching) ss sl UK glis Sl Gl 1.1.04
G Sl sl ) e B (S Gl S Sl g Gl (S 1.1.05
13 (Setting of oxy-acetylene welding equipment, lighting and setting of flam)
(OAW-01) 032 ol 0 0558 e S35 Dl S Gl ol (Fse e (e 2 (e (a0 Sl 1.1.06
(Perform fusion run without filler rod on MS sheet 2mm thick in flat position
20 4,5,6 (OAW-01))
(SMAW-01) LS Sl st as S5l 55) i (S a3l ) 5) e STl 5 S 1.1.07
23 (Setting of arc welding machine & accessories and striking an arc SMAW-01)
S S3US 30 Ose Y (oA 5 Sy Gl el e () 5y Sl 1.1.08
28 (Deposit straight line bead on MS plate in flat position)
(OAW - 02) LS &35 Eul Gl ol (e s (Lo 2 (e oy Sl S S il S 31, 8 1.1.09
32 (Depositing beadwith filler rod on MS sheet 2mm thick in flat position(OAW- 02))
(OAW-03) il s ) 3 Caadh il i) (T30 oo (Lo 2 (e i s g i ity S35 )l 1.1.10
36 (Edge joint on MS sheet 2mm thick in flat position without filler rod (OAW-03))
(SMAW - 02) 53 S 583 (adms 5y Suly Gl ol (Fse siae (e 10 e o5 Sutl 1.1.11
38 (Straight line beads on MS plate 10mm thick in flat position (SMAW - 02))
(SMAW - 03) 53 S 58 (adms 5 Suly Gl ol (Fse siae e 10 e o5 Sl 1.1.12
39 (Straight line beads on MS plate 10mm thick in flat position (SMAW - 03))
ol &S A il 331 ) @l G IS s Oxy - Acetylene 1.1.13
43 (Setting up of Oxy-Acetylene flame and make straight cuts by free hand)
S Sl Gl ) (e e (e 10 e d S (Sn (S a8 Ll L3l £2mm 1.1.14
(OAGL - 02) - alail K (5Y canmm 5l S e
(Perform marking and straight line cutting of MS plate 10mm thick by gas
46 accuracy within £ 2mm OAGL - 02))
=S soneal IS e g 180 ) S KK el (e e e 10 Salsn S sl Gl o) 1.1.15
(OAGC - 03) WS S ;5 taps
(Beveling of MS plates 10mm thick, cutting regular
50 geometrical shapes irregular shapes chamfers by gas cutting (OAGC - 03))
N
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56
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60

SO JiS) S S Gl Sg 58 Jlentinl 1S B8 (uf ol s

(OAGC) - 04 - L aladl H5l LS a5 i

(Marking and perform radial cuts, cutting out holes using oxy-acetylene gas
cutting (OAGC) - 04))

oali - &S g o Sein b s mily (s sl - e - s - (oS il (S el S SIS
(Bole) UL s s 58 (3 S 8 58Y Ko 58

(Idenitify cutting defects - viz - distrotion - grooved fluted or ragged cuts-
poor draglines rounded edges tightly adhering (slag))

(1G) (OAW-04) <l s Sy il Sl 3 S Gl il (Fse Sie (SLa 2 (e 59 Sl
(Square butt joint on MS sheet 2 mm thick in flat position (1G) (OAW-04)

1.1.16

1.1.17

1.1.18

63

67

69

72

75

79

83

6,7

(Weldnig Techniques) <wiss S SGily - 2 Jsila

(1F)-(SMAW-04) Ue (58 Suld (S Siae e 10 L Sl Gl il Sl s Ty S
(Fillet “T” joint on MS plate 10mm thick in flat position (1F)-(SMAW-04))

(1F) - (OAW-05) Ue (i 55y alh (S5 Slae o 2 Qi s SIS (G5l Candi o
(Open corner joint on M.S. sheet 2 mm thick in flat position (1F) - (OAW-05))
(1F)- (SMAW-05) (e O ssy Sl (T 5a Sire e 10 il g ol Suld yy Sy il o
(Fillet lap joint on MS plate 10mm thick in flat position (1F)-(SMAW-05))
(1F)-(OAW-08) Le 0oy Sl (Fse Slaa (Lo 2 Gl g (J il 5y Ciah (il

(Fillet ‘T’ joint on M.S. sheet 2mm thick in flat position (1F)-(OAW-06))
(1F)-(SMAW-06) L (g Suld (Fsa Sia (Lo 10 S s 38 Cpg) Ly Suly gl )
(Open corner joint on MS plate 10mm thick in flat position (1F)-(SMAW-06))
(1F)-(OAW-07) Lo 53 Sull (S5 s olo 2 il san al Sy Sl Gl

(Fillet lap joint on MS sheet 2mm thick in flat position (1F)-(OAW-07))
(1G)-(SMAW-07) e (52 Suld (50 siaa (o 12 i) g S V7 SRy Sl () o
(Single “V” butt joint on MS plate 12 mm thick in flat position (1G)(SMAWOQ7))

1.2.19

1.2.20

1.2.21

1.2.22

1.2.23

1.2.24

1.2.25

85

87

90

92

94

7,8

(Weldability of Steels(OAW, SMAW))(OAW,SMAW) _Aluilis S Jiul - 3 Jssila

(1&T-01) gls S ailsn Sy a3 S Alaa Jsas

(Testing of weld joints by visual inspection (1&T-01))

(I&T-01) ~ilaa S 33h5 5 5 S Jlenind 1S 528 35

(Inspection of welds using weld gauges (I1&T-01))

(2G) - (OAW-08) Lo (i) B2 (e e (o 2 Cufil sa Sy il Sl Cund Gl )
(Square butt joint on MS sheet 2mm thick in horizontal position)((2G)-(OAW) 08
O Al Al sl Usiise Y A S MLS e i e 10 Oxe s Sl
(Straight line beads and multi-layer practice on M.S. plate 10mm thick in
horizontal position (SMAW-08))

(2F)-(SMAW-09) Le 0 353 81 (T30 Siae olo 10 il sa Ty Culy MS - uilé
(Fillet-“T” joint on MS plate10mm thickin horizontalposition(2F)-(SMAW-09))

1.3.26

1.3.27

1.3.28

1.3.29

1.3.30
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(2F)-(OAW-09) il sa ul 5y Cusdi Gl aal (S5 sie (Lo 2 (e (i g JE 3y s0 - ulé 1.3.31

97 9,10 (Fillet - lap joint on MS sheet 2mm thick in horizontal position (2F)-(OAW-09))
(2F)-(SMAW-10) il s cad Cul 5 Culy Gl ol (T fae (o 10 03 Ol )5y B350 1.3.32

99 [ 11,12 (Fillet lap joint on MS plate 10mm thick in horizontal position (2F)-(SMAW-10))
(OAW - 10) 0 0558 8l S35 Ll (e O 3sp )5 o S Gl ool (Fse S Lo 2 1.3.33

101 (Fusion run with filler rod in vertical position on 2mm thick MS sheet (OAW10))
(B3G)-(OAW-11) e sy 52 IS5 (sn s (olo 2 il g Sy i) Sl 3 Candi Gl 1.3.34

104 | 13,14 (Square butt joint on MS sheet 2mm thick in vertical position (3G)-(OAW-11))
(2G)-(SMAW-11) e (s Sty s (Fse e (e 12 St o S V7 S g Sy Gl o) 1.3.35

106 (V”butt joint onMS plate12mmthick in horizontal position 2G(SMAW-11))
(3F)-(OAW-12) (Fse sie Lo 2 (e (o j sy IS5 il s Tl Sl (a0 1.3.36

108 15 (Fillet ‘T" joint on MS sheet 2mm thick in vertical position (3F)-(OAW-12))
(BF)-(SMAW-13) e s IS5 s 10mMmM il s “T7 Ly oy MS - Cullé 1.3.37

110 (Fillet-“T” joint on MS plate 10mm thick in vertical position(3F)-(SMAW-13))
s Gy Kally iy gale p (Mse Sl g50MM x 3mm G MS Gse o5 (K35)) 1G 1.3.38

(OAW-13) il

(Structural pipe welding butt joint on MS pipe g50mm x 3mm wall thickness in

113 1G (Rolling) position (OAW-13))
(3G) (SMAW-14) Ue i3s3 555 Sie lo 10 il o Gl Culy Gl ol - Sl 1.3.39

116 (Fillet - lap joint on MS plate 10mm in vertical position (3G)-(SMAW-14))
(BF)-(SMAW-15) (Jse e e 10 e iy IS5 Citlga 5SSl Gl ) 1.3.40

119 (Open corner joint on MS plate 10mm thick in vertical position (3F)-(SMAW-15))
(1G)(OAW-14) S se S )5 3mm L5 50SSmMm Cuiil s salie y ily MS - Kl iy 1.3.41

(Pipe welding - Elbow joint on MS pipe @50mm and 3mm wall thickness in

122 (1G)-(OAW-14))
(1G) 50 S )5 BMM Use s s ) @BOMM Sl s T* Kl s iy g iy Gl ) 1.3.42

(OAW-15) -

124 (Pipe welding ‘T’ joint on MS pipe 850mm and 3mm wall thickness in flat)

position (1G) - (OAW-15))
(3G)-(SMAW-16) e fire e 12 e O hsy IS Sl sa S V7 JSis y Suly il ol 1.3.43

(Single “V” butt joint on MS plate 12mm thick in vertical position (3G)-

126 (SMAW-16))
Sy JNIA5° Sy il oy (s (S e e e 3 sl e (e 850 5 ol o 1.3.44

(1G)-(OAW-16)

(Pipe welding 45° angle joint on M.S. pipe 850mm and 3mm wall thickness

129 (1G)- (OAW-16))
(SMAW 17) g 5Y (A oy Sy Gl ol (Fse e sl 10 e 0255 S s 1.3.45

132 (Straight line beads on MS plate 10mm thick in overhead position (SMAW-17))

- J
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135

139

142

145

147

150

151

153

155

158

160

163

165

(1F) (SMAW-18) 5« S Ll s @50mm x 3mm iy MS S sa zeidld iy Suly Gl
(Pipe flange joint on MS plate with MS pipe g50mm x 3mm wall thickness(1F)
(SMAW-18))

(4F)-(SMAW-19) Use 5553 3 53) (e S (sl 10 Sl “T7 3 Sy MS - e
(Fillet - “T” joint on MS plate 10mm thick in over head position (4F)-(SMAW-19)

e S 152 BMM G 052 1G sl @50mMM il sa &y Sl s iy iy MS
(SMAW-20)

(Pipe welding butt joint on MS pipe 850mm and 5mm wall thickness in 1G
position (SMAW-20))

(4G)(SMAW21) sl s ol 3y Sy Gl il (Fso S sle 10 0o 553 30 05s) - Sl
(Fillet - lap joint on MS plate 10mm thick in over head position (4G)(SMAW21))

(4G)-(SMAW-22) &l s S V" Biws Sy Gl ol (F5 Siae o 10 e s B s
(Single “V” butt joint on MS plate 10mm thick in over head position)
(4G)(SMAW-22))

(23-SMAW) ¢ (355 mMB (1G Hse (S L) gmm50 il sa Su iy iy MS
(Pipe butt joint on MS pipe @50mm wall thickness 6mm (1G Rolled) position)
SMAW-23))

=S ofS e Sdee S md S OAW-17 (e Sl s (583
(Butt joint of copper pipe 1/2” by brazing process by) <l sa Cu S "1/2 il
induction welding machine OAW-17

(1G) (-24SMAW) e Gy 5 Culh (Tse shae (e 2 Qi o Sy i Sl Sl Jis Glii
(Square butt joint on stainless steel sheet 2mm thick in flat position (1G)
(SMAW-24))

Sl 53 "1/2 s S sl (75mm (OAW-18 Shad ) "1/2 Sl sa Ff 5 S 1S iy S

Sl s (S e 75mm

(Corner /Tee joint of copper pipe of 1/2” and of length 75mm (OAW-18) and
Braze tee joint on copper tube 1/2” and of length 75mm)

st S8 B e sy Sl (Tse S e 2 Sl gl gl Sy i1 Sl gy Gl Gl
(OAW-19)

(Square butt and lap joint on M.S. sheet 2mm thick by brazing in flat position
(OAW-19))

(1G) (SMAW-25) il s S “V” S s Sy 0 51 Sl Fgn Siae (e 6 e ) 59 Suld
(Single “V” butt joint on cast iron plate 6mm thick in flat position (1G)
(SMAW-25))

(AG-01) Kaas8 Sl (Fse S e 10 Sl il o)
(Arc gouging on MS plate 10mm thick (AG-01))

(OAW-20) Use (s ol (Fge fie sla 3 bl s Sy i) Sl gy o e Ll
(Square butt joint on aluminium sheet 3mm thick in flat position (OAW-20))

1.3.46

1.3.47

1.3.48

1.3.49

1.3.50

1.3.51

1.3.52

1.3.53

1.3.54

1.3.55

1.3.56

1.3.57

1.3.58

(x)




(o rabia] 1S UigSpu s S B e )
Kahy S @i oS Sl gn SV B Sl (Fse e e 6 Syl 0SS 1.3.59
(1G) (OAW-21)
(Bronze welding of single “V” butt joint on cast iron plate 6mm thick plate)
167 (1G) (OAW-21))
170 (Dye penetrant test)cuss &y iy (5135 1.3.60
171 (1&T) (Magnetic particle test (I&T) Sl SisSas 1.3.61
(Inspection & Testing) &> & ~lilas - 4 Jssila
173 (Nick-break test) 04 (I&T) e Sg p S 1.4.62
175 15 (Free bend test) 03 (I&T) Cusd iy 5 % 1.4.63
176 (Fillet fracture test) 04 (I&T) sl 25 b Culd 1.4.64
(Gas Metal Arc Welding) S<ibg <Si Jie (uf - 5 J sl
(GMAW-011) -0 5 Jlaxind S o)) sl e 1S T kil 1.5.65
178 (Introduction to safety equipment and their use etc. GMAW-011))
Sl ARC GMAW-02 sl @l S IS il sl ) e K3l s GMAW 1.5.66
(Setting up of GMAW welding machine & Accessories and striking an ARC
178 GMAW-02))
LS aen S Usdign S OAY (A 33 10mMmM Sub MS e (0 s Sulé 2330 S GMAW-02 1.5.67
(Depositing straight line beads on MS plate 10mm in flat position by
182 GMAW-02)
1 hnsi) 5 Qi3 % e Oy sp Suld (Fse siae e 10 Sl sa (F 3y S Sy MS 1.5.68
(GMAW 03)
(Fillet weld Tee joint on MS plate 10mm thick in flat position by dip transfer 1F
184 (GMAW 03))
Cud Ol ) (Fse Sie lo B e sy Sulh 2 5d S F GMAW - 03 Liwsi) 5 5 - 3y i 1.5.69
Fali| PEETI
16 (Fillet weld - Lap joint on MS sheet 3mm thick in flat position by dip transfe 1F
188 (GMAW - 03))
2 CuE M.S Fse 3mMm o (s Sl a3 S (1F (GMAW - 04 i) 5 G5 - Sy Sulé 1.5.70
&l ga T
191 (Fillet weld - ‘T’ joint on M.S sheet 3mm thick in flat position by dip transfer
1F (GMAW - 04))
2 Eui M.S (Fse 3mm e (s Suld _ai 53 S AF GMAW - 05 il 5 035 - Sl Sulé 1.5.71
il g S
194 (Fillet weld - Corner joint on M.S sheet 3mm thick in flat position by dip transfer
1F (GMAW - 05))
(GMAW-06) Lo o> 1 (rse Suld (Jse fie Lo 3 Sl s S il sSd jy Cud MLS - 3y &y 1.5.72
(Butt weld - Square butt joint on M.S sheet 3mm thick in flat position 1 G
196 (GMAW-06))
- J

(xi)
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198

201

204

206

209

211

214

216

218

220

=S ol 58 e a1 O Sl Fse e e 10 Gl a Sy V B s &y &L MLS
(GMAW - 07) —?

(Butt weld single V Butt joint on M.S plate 10mm thick by dip transfer in flat
position 1 G (GMAW - 07))

Sl ga S 3s Euld  Culy Gl ) s S e 10 e O 81 o d S 2F il 53
(GMAW 08)
(Fillet weld Tee joint on M.S plate 10mm thick in horizontal position by dip

transfer 2F (GMAW 08))

Gl ga yi)S Sy Sy Sy Gl ) (Fse e Lo 10 Ue O B m ) S i) 5 S
(2F) (GMAW - 09)

(Fillet weld corner joint on M.S plate 10mm thick in horizontal position by dip
transfer (2F) (GMAW - 09))

Sl gn T 3Ly Suli  Sud MLS (Fse Sl o 3 e s 8 2pd S il 5 5

2F (GMAW - 10)

(Fillet weld ‘T’ joint on M.S sheet 3mm thick in horizontal position by dip
transfer 2F (GMAW - 10))

DS 5 Cui MLS s S e 3 e G s SBing s ~r ) S i) 5l 2 i - Sl Sl
(GMAW - 11) Sl g

(Fillet weld - corner joint on M.S sheet Ymm thick in horizontal position by
dip 2F transfer (GMAW - 11))

3 (sl IS5) b e G s S5 s e e 10 Sl sa (I g Sy Gl il - Sl Suld

3F (GMAW - 12) il 57

(Fillet weld - Tee joint on M.S plate 10mm thick in vertical position by (vertical
up) dip transfer 3F (GMAW - 12))

Suls il S Sl gn SIS Gioh (S sl ) S 3F Ll S G Gl IS5 10mm Sul
(GMAW - 13) 3L,
(Fillet weld outside corner joints on MS plate 10mm vertical position upward
by dip transfer 3F (GMAW - 13))
Sl gy s MLS (e 3MM Gxe O sy JSis md S i) 1 i3 - Bl Sulé
3F (GMAW - 14)
(Fillet weld - Lap joint on M.S sheet 3mm thick in vertical position by dip
transfer 3F (GMAW - 14))
Sl S y 3mm Sud M.S e O SSs ) =S il 5 8 - Sy Sl
3F (GMAW - 15)
(Fillet weld - corner joint on M.S sheet 3mm in vertical position by dip transfer
3F (GMAW - 15))
SRl Q8 (e O Sgs B L) Fse e e 3 s Cd MLS il ga T7 gl gl - By Suth
(GMAW - 16) =) S4F
Fillet weld - lap and ‘T’ joint on M.S sheet 3mm thick in overhead position by)
dip transfer 4F (GMAW - 16))

1.5.73

1.5.74

1.5.75

1.5.76

1.5.77

1.5.78

1.5.79

1.5.80

1.5.81

1.5.82
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Olss 1S 3l

Al (B

223

225

228

229

232

234

236

238

243

245

247

250

254

17,18

19,20

21

(Gas Tungsten Arc Welding) S<ili g i i (uf - 6 Jssile
(Sls, Jiivn S1) 553 600 mm OD x 3mm WT 11G &l 5 s <M. S
(GMAW17)

Tee joints on M.S pipe 60 mm OD x 3mm WT 1G position (ARC constant)
rolling) (GMAW-17))

LS &L 3 5 Cus S.S e iy s Culd (GMAW - 18)

(Depositing bead on S.S sheet in flat position (GMAW - 18))

DRl i3 A (e (e s Calh Sl e Sy g Gl (Fge e e 2 (S Jiu pulidie
(GMAW - 19)

(Butt joint on stainless steel 2mm thick sheet in flat position by dip transfer
(GMAW - 19))

(GMAW - 01) ¢ssjse Suli - LS &3S 5y Sl aisa sl (Foe e Lo 2

(Depositing bead on aluminium sheet 2mm thick - position flat (GMAW - 01))

(GTAW - 02) Sl s - S ol 1.6 Gl g il sSead Sy Sy S s bl
(Butt weld square butt joint on aluminium sheet 1.6mm - position flat
(GTAW - 02))

(GTAW-02) i yss - sise Lo 1.6 Gl s (S-Sl g Culh yy Cundi avine sl

(Fillet weld - Tee joint on aluminium sheet 1.6mm - position (1F) (GTAW - 03))
Sl e Gy se e e 2 35 Suld il S Elsa i S Sl arina sl (1F) (GTAW - 04)
Fillet weld outside corner joint on aluminium sheet 2mm - thick in position)

flat (1F) (GTAW - 04))

o8 K Sl Fse e e 1.6 Uy Jite Gt 0l s &y il Sl By &4 (1G)
(GTAW - 05)

(Butt weld square bultt joint on stainless steel 1.6mm thick flat with purging
Gas (1G) (GTAW - 05))

(GTAW - 06)1F&uli i 59 - 1.6mm Sl pa (335 sy S Jit Gulidi

(Fillet weld Tee joint on stainless steel sheet 1.6mm - position flat 1F
(GTAW - 06))

(1G) (GTAW - 07) 1G wse oy Culi @B0MMX3mm WT il sa Eu il g il asiva s

(Pipe butt joint on Aluminium pipe @50mmx3mm WT in flat position 1G
(GTAW - 07) (1G))

) Sl )5 @50mm OD x 3mm WT Sl s (3 b GTAW - 08) MS)

(Tee joint on MS pipe @50mm OD x 3mm WT position flat 1F (GTAW - 08))
(PAC - 01) B o La3dy s osilad ol sl a

(Plasma straight cutting on ferrous and non-ferrous metal (PAC - 01))
(RW - 01) S sa g Lals (S Jii pulisien 29 )3 S KiSlys Sl (i 3y

(Lap joint on stainless steel sheet by Resistance spot welding (R.W - 01))

1.6.83

1.6.84

1.6.85

1.6.86

1.6.87

1.6.88

1.6.89

1.6.90

1.6.91

1.6.92

1.6.93

1.6.94

1.6.95
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(oai mabea] 1S g s S 3 IR

(RW -02) MS Kl ga Eud 53 S Kl Sl it 3y 1.6.96

256 (M.S. Sheet Joining by Resistance spot welding (R.W - 02))
(OAW 01) (1G) il s S il sSusl jy Cuad S (S e (Lo 2 e (ol hp Sl 1.6.97

(Square Butt Joint on Copper sheet 2mm thick in Flat position (1G) (OAW 01))

(Repair and Maintenance) Ji= 4522 ) s - 7 Jgile
(OAW 02) Lo sy Sl 2 pd S Ko 1F g S Silsn T’ (Fse sie (L 2 S22 MS 1.7.98

(T joint on copper to M.S sheet 2mm thick in flat position by brazing 1F

259 (OAW 02)
(OAW - 03) S S sl gl S Gl (5 ala (S S 5 Cand il (o 1.7.99

261 22 (Silver brazing on S.S. sheet with copper sheet ‘T’ joint (OAW - 03))
(OAW - 04) 3 s F sl (S 58 Kijn sb 1.7.100

263 (Silver brazing on copper tube to tube (OAW - 04))
S U S e Cl s S8 a3 S Kallyy cplital oSl il S35 S8 355 5 ,5) C 1.7.101

(OAW-05) aa ya S Kl

(Repair welding of broken Cl machine parts by oxy acetylene welding with Cl

266 and bronze filler rod (OAW-05))
SMAW-01 -0z S e ye (S Kl s (S U3y S e Cl S 58 ~n 2 S 55550 Cl 1.7.102

269 (Repair welding of broken Cl machine parts by ClI electrode. SMAW-01)
S e S Ol b gsman e I S CSESL e ) S Gade Kl 5 SEL 1.7.103

271 (Repair plastic broken parts or pipes by plastic welding machine)
PVC SIZE 150x100x100 (sl S SGudly Sl il S Sl SE 1.7.104

273 (Make a plastic tank with plastic sheet of PVC dimension 150x100x100)

& J
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Learning Outcome

Exercise No

10

11

12

13

14

15

16

Set the gas welding plant and join MS sheet in different position following
safety precautions. [Different position: - 1F, 2F, 3F, 1G, 2G, 3G.]

Set the SMAW machine and perform different type of joints on MS in
different position observing standard procedure. [different types of joints
Fillet (T-joint, lap & Corner), Butt (Square & V); different position - 1F, 2F,
3F4F, 1G, 2G, 3G, 4G]

Set the gas welding plant and join MS sheet in different position following
safety precautions. [Different position: - 1F, 2F, 3F, 1G, 2G, 3G.]

Set the SMAW machine and perform different type of joints on MS in
different position observing standard procedure. [different types of joints
Fillet ( T-joint, lap & Corner), Butt (Square & V); different position - 1F, 2F,
3F4F, 1G, 2G, 3G, 4G]

Set the oxy- acetylene cutting plant and perform different cutting
operations on MS plate. [Different cutting operation - Straight, Bevel,
circular]

Set the gas welding plant and join MS sheet in different position following
safety precautions. [Different position: - 1F, 2F, 3F, 1G, 2G, 3G.]

Set the SMAW machine and perform different type of joints on MS in
different position observing standard procedure. [different types of joints
Fillet ( T-joint, lap & Corner), Butt (Square & V); different position - 1F, 2F,
3F4F, 1G, 2G, 3G, 4G]

Set the SMAW machine and perform different type of joints on MS in
different position observing standard procedure. [different types of joints
Fillet ( T-joint, lap & Corner), Butt (Square & V); different position - 1F, 2F,
3F4F, 1G, 2G, 3G, 4G]

Perform welding in different types of MS pipe joints by Gas welding
(OAW). [Different types of MS pipe joints - Butt, Elbow, T-joint, angle (45 )
joint, flange joint]

Set the SMAW machine and perform different type of joints on MS in
different position observing standard procedure. [different types of joints
Fillet ( T-joint, lap & Corner), Butt (Square & V); different position - 1F, 2F,
3F, 4F, 1G, 2G, 3G, 4G]

Set the SMAW machine and perform welding in different types of MS
pipe joints by SMAW. [Different types of MS pipe joints - Butt, Elbow,
T-joint, angle (45 ) joint, flange joint]

Choose appropriate welding process and perform joining of different types
of metals and check its correctness. [appropriate welding process -
OAW, SMAW; Different metal - SS, ClI, Brass, Aluminium]

Choose appropriate welding process and perform joining of different
types of metals and check its correctness. [appropriate welding

process - OAW, SMAW; Different metal - SS, ClI, Brass, Aluminium]
Demonstrate arc gauging operation to rectify the weld joints.

Choose appropriate welding process and perform joining of different types of
metals and check its correctness. [appropriate welding process - OAW,
SMAW; Different metal - SS, Cl, Brass, Aluminium]

Test welded joints by different methods of testing. [different methods of
testing- Dye penetration test, Magnetic particle test, Nick break test, Free
band test, Fillet fracture test]

Set GMAW machine and perform welding in different types of joints on MS

1.1.01-1.1.04

1.1.05-1.1.08

1.1.09-1.1.10

1.1.11-1.1.12

1.1.13-1.1.17

1.1.18-1.2.20

1.2.21-1.3.37

1.3.38 - 1.3.41

1.3.42-1.3.45

1.3.46 - 1.3.49

1.3.50-1.3.51

1.3.52-1.3.54

1.3.55-1.3.57

1.3.58 - 1.3.59

1.3.60 - 1.4.64
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17

18
19

20
21

metals- Copper, MS, SS]
22

electrode.

sheet/plate by GMAW in various positions by dip mode of metal transfer.
[different types of joints- Fillet (T-joint, lap, Corner), Butt (Square & V);
various positions- 1F, 2F, 3F4F, 1G, 2G, 3G]
Set the GTAW machine and perform welding by GTAW in different types of
joints on different metals in different position and check correctness of the
weld. [different types of joints- Fillet ( T-joint, lap, Corner), Butt (Square & V)
; different metals- Aluminium, Stainless Steel; different position- 1F & 1G]
Perform Aluminium & MS pipe joint by GTAW in flat position.

Perform Aluminium & MS pipe joint by GTAW in flat position. Set the Plasma
Arc cutting machine and cut ferrous & non-ferrous metals.

Set the resistance spot welding machine and join MS & SS sheet

Perform joining of different similar and dissimilar metals by brazing
operation as per standard procedure. [different similar and dissimilar

Repair Cast Iron machine parts by selecting appropriate welding process.
[Appropriate welding process- OAW, SMAW]
Hard facing of alloy steel components / MS rod by using hard facing

1.5.65-1.6.85

1.6.86 - 1.6.91
1.6.92

1.6.93 - 1.6.94
1.6.95 - 161.96

1.6.97 - 1.7.100

1.7.101-1.7.104

QR CODE

MODULE 1

Ex. No. 1.1.02 Ex. No. 1.1.18
MODULE 2

MODULE 3

OFLrs

| :

CLaeEe :

Ex. No. 1.3.43 Ex. No. 1.3.48
[=]; [=]

. 1 |
[=] Sk 27 :
Ex. No. 1.3.50 Ex. No. 1.3.58
MODULE 5

Ex. No.1.2.23 Ex. No. 1.2.24 Ex. No. 1.5.72 Ex. No. 1.5.79
[E 350 ]
ek O e Oeto 2205
Ex. No. 1.3.37 Ex. No. 1.6.87 Ex. No. 1.8.88 Ex. No. 1.6.89
J
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SYLLABUS

Duration Ref. Learning Process Professional Skills Professional Knowledge
Outcome Code (Trade Practical) (Trade Theory)
with Indicative hours
Professional | S¢et the gas welding plant and 1 Demonstration of Machinery - Importance of Trade
] join MS sheet in different used in the trade Training
Skill 47Hrs; pos'it.ior? [Different 2 Identification to safety | - General discipline in the
Professional gg?ltlonAF, 2F, 3F, 1G, 2G, equipment and their use etc. Institute
3 Hack sawing, filing square - i i
|5 ine o g fo dimensions imporancsofweldingi
11Hrs machine an perform . -
different type of joints on MS 4 Mar:klr?igr]] outon MS plate and industry
in different position observing punching - Safety precautions in
standard procedure [different Shielded Metal Arc
types of joints- Fillet (T-joint, Welding, and Oxy -
lap & Corner), Butt (Square & Acetylene Welding and
V); different position - 1F, 2F, Cutting.
3F.4F, 1G, 2G, 3G, 4G] 5 Setting of oxy-acetylene Introduction and definition
o welding equipment, Lighting of welding.
AW-01 .
and setting of flame. Arc and Gas Welding
6 Perform fusion run without Equipments, tools and
filler rod on MS sheet 2mm accessories.
SMAW-01 thick'in flat position. ' Various Welding
7 Setting up of Arc welding Processes and its
machine & accessories and applications.
striking an arc. Arc and Gas Welding
8 Deposit straight line bead on terms and definitions.
MS plate in flat position.
Professional | S€t the gas welding plant and 9 Depositing bead with filler rod Different process of metal
join MS sheet in different| OAW-02 on M.S. sheet 2 mm thick in flat joining methods: Bolting,
Skill21Hrs; | position following safety position. riveting, soldering, brazing,
: recautions. Different seaming etc.
Professional P [ OAW-03 9

Knowledge
05Hrs

position: - 1F, 2F, 3F, 1G, 2G,
3Gl]

10 Edge joint on MS sheet 2 mm

thick in flat position without filler
rod.

Types of welding joints
and its applications. Edge
preparation and fit up for
different thickness.

Surface Cleaning

Professional
Skill 23Hrs;
Professional

Knowledge

Set the SMAW machine and
perform different type of joints
on MS in different position
observing standard
procedure. [different types of
joints- Fillet ( T-joint, lap &
Corner), Butt (Square & V);

SMAW-02

SMAW-03

11 Straight line beads on M.S.

plate 10 mm thick in flat
position.

12 Weaved bead on M. S plate

10mm thick in flat position.

Basic electricity applicable
to arc welding and related
electrical terms &defini-
tions.

Heat and temperature and
its terms related to weld-

in
05Hrs different position - 1F, 2F, Pg ivle of di
3F,4F, 1G, 2G, 3G, 4G] rincipie ot arc welding.
And characteristics of arc.
Professional | S€t the oxy- acetylene cutting| OAGC-01 | 13 Setting up of oxy-acetylene and Common gases used for
plant and perform different make straight cuts (freehand) welding & cutting, flame
Skill cutting operations on MS o5 | 14 Perform marking and straight temperatures and uses.
late. [Different cutting |OACC02 i i
23Hrs; |P'ate. [Di erent cutling line cutting of MS plate 10 mm Types of oxy-acetylene
Professional o'perf\tlon - Straight, Bevel, thick by gas. Accuracy within flames and uses.
rofessional| circular] 2mm. Oxy-Acetylene Cutting
Knowledge OAGC-03 | 15 Beveling of MS plates 10 mm Equipment principle, pa-
thick, cutting regular rameters and application.
O5Hrs .
geometrical shapes and
irregular shapes, cutting

chamfers by gas cutting.
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OAGC-04

OAGC-05

OAGC-06

16 Marking and perform radial cuts, cutting
out holes using oxy-acetylene gas
cutting.

17 Identify cutting defects viz., distortion,
grooved, fluted or ragged cuts; poor
draglines; rounded edges; tightly
adhering slag.

Professional
Skill
126Hrs;
Professional
Knowledge
31Hrs

Set the gas welding
plant and join MS
sheet in different
position following
safety precautions.
[Different position: -
1F, 2F, 3F, 1G, 2G,

3G]
Set the SMAW
machine and

perform different
type of joints on MS
in different position
observing standard
procedure. [different
types of joints- Fillet

( T-joint, lap &
Corner), Butt
(Square & V);

different position -
1F, 2F, 3F,4F, 1G, 2G,
3G, 4G]

OAW-04

SMAW-04

OAW-05

18 Square butt joint on M.S. sheet 2 mm
thick in flat Position. (1G)

19. Fillet "T" joint on M.S. Plate 10 mm thick
in flat position. (1F)

20.0Open corner joint on MS sheet 2 mm
thick in flat Position (1F)

Arc welding power
sources: Transformer,
Rectifier and Inverter type
welding machines and
its care &maintenance..

Advantages and disad-
vantages of A.C. and D.C.
welding machines

SMAW-05

OAW-06

SMAW-06

21 Fillet lap joint on M.S. plate 10 mm thick
in flat position. (1F)

22 Fillet "T" joint on MS sheet 2 mm thick in
flat position. (1F)

23 Open Corner joint on MS plate 10 mm
thick in flat position. (1F)

Welding positions as per
EN &ASME: flat, horizon-
tal, vertical and over head
position.

Weld slope and rotation.

Welding symbols as per
BIS & AWS.

OAW-07

SMAW-07

1&T-01

24 Fillet Lap joint on MS sheet 2 mm thick
in flat position. (1F)

25 Single "V" Butt joint on MS plate 12 mm
thick in flat position (1G).

26 Testing of weld joints by visual
inspection.

27 Inspection of welds by using weld
gauges.

Arc length - types - effects
of arc length.

Polarity: Types and appli-
cations.

Weld quality inspection,
common welding mis-
takes and appearance
of good and defective
welds

Weld gauges & its uses.

OAW-08

SMAW-08

SMAW-09

28 Square Butt joint on M.S. sheet. 2 mm
thick in Horizontal position. (2G)

29 Straight line beads and multi layer
practice on M.S. Plate 10 mm thick in
Horizontal position.

30 Fillet "T" joint on M.S. plate 10 mm thick
in Horizontal position. (2F)

Calcium carbide uses
and hazard.

Acetylene gas proper-
ties and flash back ar-
restor.

OAW-09

31 Fillet Lap joint on M.S. sheet 2 mm thick
in horizontal position (2F)

Oxygen gas and its prop-
erties, uses in welding.

Charging process of oxy-
gen and acetylene gases

SMAW-10

32 Fillet Lap joint on M.S. plate 10 mm thick
in horizontal position. (2F)

Oxygen and Dissolved
Acetylene gas cylinders
and Color coding for
different gas cylinders.

Uses of single and
double stage Gas
regulators.
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OAW-10 33 Fusion run with filler rod in vertical Oxy acetylene gas weld-
position on 2mm thick M.S sheet. ing Systems (Low pres-
34 Square Buitt joint on M.S. sheet. 2 mm sure and High pressure).
thick in vertical position (3G) Difference between gas
OAW-11 | 35 Single Vee Butt joint on M.S. plate 12 welding blow pipe(LP
mm thick in horizontal position (2G). &HP) and gas cutting
blow pipe
SMAW-11 Gas welding techniques.
Rightward and Leftward
techniques.
SMAW-12 |36 Fillet "T" joint on M.S sheet 2 mm thick in Arc blow - causes and
OAW-12 vertical position. (3F) methods of controlling.
i 37 Fillet"T" joint on M.S. plate 10 mm thick in Distortion in arc & gas
SMAW-13 vertical position. (3F) welding and methods
employed to minimize
distortion
Arc Welding defects,
causes and Remedies.
Professional Set the SMAW/| OAW-13 |38 Structural pipe welding butt joint on MS Specification of pipes,
. machine and pipe @ 50 and 3mm WT in 1G position. various types of pipe
Skill 80 | perform differenttype | |39 Fillet Lap joint on M.S. Plate 10 mm in | Joints, pipe welding all po-
Hrs: of joints on MS in vertical position. (3G) sitions, and procedure.
___|different position Difference between pipe
Professional obser(\j/mg S[(tj?f?dardt welding and plate
procedure. [differen welding.
Knowledge types of joints- Fillet ( 9
17Hrs | T-joint, lap & Corner), | SMAW-15 |40 Open Corner joint on MS plate 10 mm Pipe development for EI-
Butt (Square & V); thick in vertical position. (2F) bow joint, "T" joint, Y joint
different position - 1F, OAW-14 |41 Pipe welding - Elbow joint on MS pipe & and branch joint
2F, 3R4F, 1G, 2G 3G, 50 and 3mm WT. (1G) Brief use of Manifold
4G] system
Perform welding in
different types of MS | OAW-15 142 Pipe welding "T" joint on MS pipe & 50 Gas welding filler rods,
ine ioi and 3mm WT. (1G specifications and sizes.
pipe joints by Gas| g1 16 (1G) P i
welding (OAW). Gas welding fluxes - types
[Different types of MS and functions.
pipe joints - Butt,
Elbow, T-joint, angle 43 Single "V" Butt joint on MS plate12 mm Gas Brazing & Soldering :
(45°) joint, flange thick in vertical position (3G). principles, types fluxes &
joint] uses
Gas welding defects,
causes and remedies
OAW-16 |44 Pipe welding 45 ° angle joint on MS pipe Electrode : types, func-
@ 50 and 3mm WT. (1G) tions of flux, coating fac-
SMAW-17 |49 Straight line beads on M.S. plate 10mm tor, SIZespec:lf!catlons of
thick in over head position. electrode, Coding of elec-
trode as per BIS, AWS,
Effects of moisture pick
up.
Storage and baking of
electrodes.
Professiondl | S€t the  SMAW/| SMAW-18 |46 Pipe Flange joint on M.S plate with MS Weldability of metals,
machine and pipe @ 50 mm X 3mm WT (1F) importance of pre heating,
Skill | perform different type 47 Fillet "T" joint on M.S. plate 10 mm thick post heating and
61Hrs; |Of joints on MS in| o\ 1o | in over head position. (4F) maintenance of inter pass
different position temperature.
Professiond | observing standard
Knowled procedure. [different
types of joints- Fillet
06Hrs

(xix)




( T-joint, lap & Corner), | SMAW-20| 48 Pipe welding butt joint on MS pipe @ Welding of low, medium
Butt (Square & V); 50 and 5 mm WT. in 1G position. and high carbon steel
different position - 1F, | SMAW-21] 4o £t Lap joint on M.S. plate 10 mm and alloy steels.
4212] 3F.4F, 1G, 2G, 3G, thick in over head position. (4G).
Setthe SMAW machine | sMAW-22| 50 Single "V" Butt joint on MS plate Stainless steel types-
and perform welding in 10mm thick inover head weld decay and
different types of MS SMAw.s|  POsition(4G) weldability.
pipe joints by SMAW. 51 Pipe butt joint on M. S. pipe @ 50mm
[Different types of MS WT 6mm (1G Rolled)
pipe joints - Butt, Elbow, ’
T-joint, angle (45 ) joint,
flange joint]
Professional Choose appropriate|OAW-17 52 Butt joint of copper pipe 'z inch by Induction welding,
welding process and brazing process by induction brazing of copper tubes.
Skill 25 | perform  joining of SMAW-24 welding machine Brass - types - proper-
Hrs: different types of metals 3 53 Square Butt jointon S.S. Sheet 2 mm ties and welding
5 ., |OAW-18
and check its thick in flat position. (1G) methods.
Professional[correctness. - .
. . 54 Corner/T joint of copper pipe of 2 Copper - types - proper-
Knowledge [appropriate welding inch and of length 75 mm ti d Idi
9 process - OAW, SMAW; 9 Ieih dan welding
04Hrs Different metal - SS, Cl, methods.
Brass, Aluminium] Brazing cutting tools.
Professional| Choose appropriate| OAW-19 | 55 Square Butt & Lap joint on M.S. sheet Aluminium properties and
] welding process and SMAW.2 2 mm thick by brazing in flat position. weldability, Welding meth-
Skill perform joining of 2| 56 Single "V" butt joint C.I. plate 6mm thick ods
21Hrs; |differenttypes of metals| \ . in flat position. (1G) Arc cutting & gouging,
and  check = its 57 A ing on MS plate 10 mm thick
Professionalc orrectness. regouging on plate T4 TR
[appropriate welding
Knowledge process - OAW, SMAW;
04Hrs |Different metal - SS, Cl,
Brass, Aluminium]
Demonstrate arc
gauging operation to
rectify the weld joints.
Professional Choose appropriate|OAW-20 |58 Square Butt joint on Aluminium sheet. Cast iron and its proper-
] welding process and OAW.21 3 mm thick in flat position. ties types.
Skill perform joining of i 59 Bronze welding of cast iron (Single "V" Welding methods of cast
20Hrs; | different types of metals butt joint) mm thick plate (1G). iron.
and check its
Professionallcorrectness.
[appropriate welding
Knowledge process - OAW, SMAW;
04Hrs | Different metal - SS, Cl,
Brass, Aluminium]
Professional gfaf?t we![ded iﬁinc;(s b); 1&T-02 60 Dye penetrant test. T;c/jpes of Inspection meth-
. lfferent methoads o 61 Magnetic particle test. ods
Skill 25 |testing. [different| 18T-03 62 Nick- break test Classification of destruc-
Hrs: |methods of testing- Dye| ..., ' tive and NDT methods
’ i - 63 Free bend test.
penetration test, Welding economics and
Professional | Magnetic particle test,| 3705 |64 Fillet fracture test. g ecor
) Cost estimation.
Knowledge Nick break test, Free| |8T-06
band test, Fillet fracture
04Hrs |test]

(xx)




Professional
Skill
166Hrs;
Professional
Knowledge
32Hrs

Set GMAW machine
and perform welding in
different types of joints
on MS sheet/plate by
GMAW in various
positions by dip mode
of metal transfer.
[different types of joints-
Fillet (T-joint, lap,
Corner), Butt (Square &
V); various positions-
1F, 2F, 3F4F, 1G, 2G,
3G]

GMAW-01

65 Introduction to safety equipment and
their use etc.

Safety precautions in Gas
Metal Arc Welding and

CMAW-02| g Setting up of GMAW welding machine Gas Tungsten Arc
& accessories and striking an arc. welding.
67 Depositing straight line beads on M.S Introduction to GMAW -
Plate. equipment - accessories.
68 Fillet weld - "T" joint on M.S plate Various other names of
10mm thick in flat position by Dip the process. (MIG/MAG/
transfer. (1F) CO, welding.)

GMAW-03 |69 Fillet weld - Lap joint on M.S. sheet Advantages of GMAW
3mm thick in flat position by Dip welding over SMAW
transfer. (1F) limitations and applica-

GMAW-04 .

70 Fillet weld - "T" joint on M.S. sheet tions
3mm thick in flat position by Dip Process variables of
GMAW-05 transfer. (1F) GMAW.

71 Fillet weld - corner joint on M.S. sheet
3mm thick in flat position by Dip
transfer. (1F)

GMAW-06

GMAW-07

72 Butt weld - Square butt joint on M.S
sheet 3mm thick in flat position (1G)

73 Butt weld - Single "V" butt joint on M.S
plate 10 mm thick by Dip transfer in
flat position. (1G)

Wire feed system - types
- care and maintenance.
Welding wires used in
GMAW, standard diam-
eter and codification as
per AWS.

GMAW-08

GMAW-09

74 Fillet weld - "T" joint on M.S plate
10mm thick in Horizontal position by
Dip transfer. (2F)

75 Fillet weld - corner joint on M.S plate

10mm thick in Horizontal position by
Dip transfer. (2F)

Name of shielding gases
used in GMAW and its
applications.

Flux cored arc welding - de-
scription, advantage, weld-
ing wires, coding as per
AWS.

GMAW-10

76 Filletweld - "T" jointon M.S. sheet
3mm thick in Horizontal position by
Dip transfer. (2F)

Edge preparation of vari-
ous thicknesses of met-
als for GMAW.

GMAW-11
77 Fillet weld - corner joint on M.S. GMAW defects, causes
sheet 3mm thick in Horizontal and remedies
position by Dip transfer. (2F)
GMAW-12 | 78 Fillet weld - "T" joint on M.S plate Heat input and tech-

GMAW-13

10mm thick in vertical position by
Dip transfer. (3F)
79 Fillet weld - corner joint on M.S plate

10mm thick in vertical position by dip
transfer. (3F)

niques of controlling heat
input during welding.
Heat distribution and ef-
fect of faster cooling

GMAW-14

GMAW-15

80 Fillet weld - Lap joint on M.S. sheet
3mm thick in vertical position by Dip
transfer. (3F)

81 Filletweld - corner joint on M.S. sheet

3mm thick in vertical position by Dip
transfer. (3F)

Pre heating & Post Weld
Heat Treatment

Use of temperature indi-
cating crayons.

GMAW-16

GMAW-17

82 Fillet weld - Lap and "T" joint on M.S
sheet 3mm thick inoverhead position
by Dip transfer. (4F)

83 Tee Joints on MS Pipe @ 60 mm OD
x 3 mm WT 1G position - Arc constant
(Rolling)

Submerged arc welding
process -principles,
equipment, advantages
and limitations

(xxi)




GMAW-18 | 84 Depositing bead on S.S sheet in flat Thermit welding
position. process- types,
GMAW-19| 85 Butt joint on Stainless steel 2 mm thick principles, equipments,
sheet in flat position by Dip transfer. Thermit mixture types and
applications.
Use of backing strips and
backing bars
Professional | S€t the GTAW machine| GMAW-01| 86 Depositing bead on Aluminium sheet GTAW process - brief de-
Skill 80 and perform welding by 2 mm thick in flat position. scription. Difference be-
' GfTAW |tn dlffergf}tf typesi GMAW-02| 87 Square butt joint on Aluminium sheet tween AC and DC weld-
Hrs; O JoInts on arieren 1.6mm thick in flat position. ing, equipments, polari-
) metals in different ties and applications.
Professional |position and check
correctness of the weld Power sources for GTAW
Knowledge | ;. B -AC &DC
[different types of joints-
14Hrs |Fillet T-joint, lap, . - -
Corner)( ButJt (Squarerz& GMAW-03 | 88 Fillet weld - "T" joint on Aluminium Tungsten electrodes -
. dif sheet 1.6 mm thick in flat position. types & uses, sizes and
V) ; different metals- GMAW-04 1F .
Aluminium, Stainless (1F) preparation
Steel; different position- 89 Fillet weld - Outside corner joint on GTAW Torches- types,
1F & 1G] Aluminium sheet 2 mm thick in flat parts and their functions
position. (1F) GTAW filler rods and
selection criteria.
GMAW-05 | 90 Butt weld - Square butt joint on Edge preparation and fit
Stainless steel sheet 1.6 mm thick in up.
flat position with purging gas (1G) GTAW parameters for
welding of different
thickness of metals
GMAW-06 |91 Fillet weld - "T" joint on Stainless steel Argon / Helium gas prop-
sheet 1.6 mm thick in flat position. (1F) erties - uses.
GTAW Defects, causes
and remedy.
Professional Perform Aluminium &| GMAW-07 |92 Pipe butt joint on Aluminium pipe & 50 Friction welding process-
MS pipe joint by GTAW mm x 3 mm WT in Flat position. (1G) equipment and
Skill 20Hrs; | in flat position. application
Professional Laser beam welding
(LBW).
Knowledge
04Hrs
Professional Perform Aluminium & |GMAW-08 |93 "T" Joints on MS Pipe @ 50 mm OD x 3 Plasma Arc Welding (PAW)
) MS pipe joint by GTAW PAC.O1 mm WT, position - Flat (1F) and cutting (PAC) process
Skill 20Hrs; in flat position. i 94 Straight cutting on ferrous and non - equipments and prin-
Professional Set the Plasma Arc ferrous ciples of operation.
cutting machine and cut Types of Plasma arc,
Knowledge torous & non-ferrous advantages and
03Hrs |metals. applications.
Professional | S€t the resistance spot| RW-01 195 Lap joint on Stainless steel sheet by Resistance welding pro-
] welding machine and Resistance Spot welding. cess -types, principles,
Skill  |join MS & SS sheet. RW-02 | o~ MIS sheets joining by Resistance Spot power sources and weld-
20Hrs; welding ing parameters.
. Applications and
Professional limitations.
Knowledge
02Hrs

(xxii)




Professional

Perform joining of
different similar and

OAW-01

97 Square butt joint on Copper sheet
2mm thick in flat position. (1G)

Metalizing - types of met-
alizing principles.

Skill 41 dissimilar metals by OAW-02 | gg wp joint on Copper to MS sheet Manual Oxy - acetylene
Hrs; brazing operation as 2mm thick in flat position by powder coating
i per standard . process- principles of
Professional |procedure. [different Brazing (1F) operation and
Knowledge metals- Copper, MS,
10Hrs  |SS] OAW-03 | 99 Silver brazing on S.S Sheet with Reading of assembly
copper sheet "T" joint. drawing
OAW-04 100 Silver brazing on copper tube to tube. Welding Procedure
Specification (WPS) and
Procedure Qualification
Record ( PQR)
Professional Repair Cast Iron|OAW-05 | 101Repair welding of broken C.I. Hard facing/ surfacing
machine parts by machine parts by oxy-acetylene necessity, surface pre
Skill 24Hrs;| selecting appropriate SMAW-01 welding with C.I and bronze filler rod. paration, various hard
Professional| W€!ding  process. 102 Repair welding of broken C.I machine facing alloys and a
[Appropriate welding SMAW-02 parts by C.l. electrode. dvantages of hard facing.
K | - . . .
nowledge process.OAW, SMAW] 103 Repair plastic broken parts or pipes Plastic welding machine
01Hrs |Hard facing of alloy steel by plastic welding machine. with hot air gun and

components / MS rod by
using hard facing
electrode.

104.Make a plastic tank with plastic sheet
of PVC. Dimensions 150*100*100

plastic material:
Polypropylene (PP)
Polyethylene (PE)
Polyvinylchloride (PVC)

(xxiii)




(xxiv)



1.1.01 3 (CG & M) K asd gia & J38 Jips
Jes L8 KSBL g ) SAb S (a3 - (Welder) Uik

o sidia 1S (5 yiadia Mg g Jlarieal (e Sl s S Kddlyg
(Demonstration of machinery used in welding trades)

Sosla s 8 Gl Al S e ) 1 Malla
S Caldag S g ida g g Jlariad e OlSa S Sk o
208 S0, oS Jlattinal S Gl gl Al S Cpdia o e Sl 8 0 o

Fig 1 Fig 4
Fig 2
(318
Fig 5 03
| |
§ % ; oe
%IIII
Fig 6 [+ ]
Fig 3




Fig7

X

ISNSRISNNeSS

__I@

¢ oL o

D0 S

6 6 o o o o

© 0 0o o0 o o o

Fig 8

Fig 13

Fig 14

Fig 10

)

Fig 15

1
i
2
[

ROTATION

=

PRESSURE TO
MOVE THIS PART

MEDIUM
PRESSURE

ROTATION
T F =
\A

ROTATION

VERY HIGH
PRESSURE

Z310LENOZTM

UPSET FROM PRESSURE
DURING FUSION

1.1.01 (34 (2022 - o2d 35 1 NSQF) ilis 1 Ko asobsine & I Jius



Fig 17

Fig 21

AW
€
7

AW
[0
v/

WL20N1101E3

1.1.01 (34 (2022 - o2& A6 15 NSQF) Uil SEasubsine & X Jis




(Job Sequence) i S cla

Sy U 1da8 e

ol s S San o A S ol e

1d

w@ﬁdbﬂu\éw‘Jj\?ulSOg&A

- S AL (S (6 yinda dsa se gpe QLI S5

oS @ialiny (S Jlanind S o) ) (il U 1S (e

Juardiaal S

i Sl

©| 0| N| O] o [ W] N

=
o

12

13

14

15

16

17

18

19

20

21

22

23

1.1.01 (34 (2022 - o2& A6 15 NSQF) Uil SGasubsine & X Jips



1.1.02 G (CG & M) K asdgize & 35 Jius
Jes L8 KSBL g ) SAb S (a3 - (Welder) Uik

0 g Jlaril LS ) gl MM&QY‘L’J&&A
(Identification of safety equipment and their use etc)

Sl 5 QB Gl ) S 3l 1 Mala
S Calid S labu ilila 8 (e KNS @
LS S oS Jlaiad S @ s Allaie (e Jud @

Fig1 Fig 6

Fig7

Fig 8
Fig 4
Fig 9
Fig 5 Fig 10

WL20N1102E1




CNT () (g3 gy petbia i S lS S Sy Pl (S () il B S T S padd il e (Glate e B A 013 S ) 1 i
58 Jlasi) S 0 ) Akl S VT () e Gl i€ it e B3 98 2180 a5 335 g0 ot Ui S 300 (g i) g) ALLE S

K oS o o S e

(Job Sequence) i s S cla

R ngls S hiay il S ol sl S VT Jhiad 913 e Lias 3 ¥ 8 3l Hsh sl s n Sl
i Sgrox 1dd 018 i (S Ol s 0 5y Oyl O Glaie

oS il ol caal ad

1-daf

ad S Bidas i i Adlaia Al S (sl i S|
1
2
3
4
5
6
7
8
9
10

ol g S S e AS ) )

1.1.02 (34 (2022 - oad S5 1 NSQF) s 1 Ko asobsine & I Jius



1.1.03 s

(CG & M) K ashgia & S Jius

Jae 1S Bl g) Ky 5 s - (Welder) Uil

(Hack sawing, filing square to dimension) Kilié il gsa) pae 9 Jsb ¢ S

P PRV Pl PUR BT U S SRR PR X
Ui S Caldg S Juardad) S (il g i @
S Ol Al LS 8 S S o

LS G S e85 B 58 Ga e 5 sl sl isRd) o

TASK : 1 HACK SAWING

=&

HACK SAWING,FILING SQUARE TO DIMENSION

1. F ]
M)
< fa) 3
@
10 82 (B)
TASK : 2 FILING SQUARE TO DIMENSION
F
I |
M)
< [a)] o
[e0]
10 80 (B)
1 100ISF x 10-100 Fe310 1.1.03
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.5 TIME

CODE NO. WL20N1103E1




S IS G i O il 5o Ula BS iSan e e
i Csra S m maa A S B8 i Gy ea
=

SOl e G S B s Uy odSen S
-0 0 SIS il Hla oS ) S e 5 SOl S il
ol i o g (S

(Fig 3) -0 o Caams o 28 il S Gl 2 k(S &L

Fig 3
DIRECTION

4 0000 oF cut DIRECTION OF

PRESSURE

|
|

| QDDDD\
2 5

CHIPS (
SAW o © 2] (C) ‘ TOOTH
T00TH W / SPACE
///J( g
WORKPIECE g
sl i S AL gl s S Jlenin) SE5 K5 pa o
Lida)
A& g0 Oy Wb &8 5L Ay BUSU
Hacksaw & —ila &g Bl —w i oaly i
2 S S S S e Slegy S Wse: (Fig 4)
WS o QL& Sl g 8T el gy galS JSiia
Fig 4
§

bl (S il s (e ) SIS Cily dia (o pea S aa
2 Ol S S (HS) )50l a8 il S
-omla

S i o SR SO e s ey S
‘S Jlenia 1€ il (555 (S 3

iy S L ES B Biae S a2 gl S 3
S5 Sl S AL WS il (S B 4SS (ilSen S
- B o S

e Gae Dsea (S S eak) Sy Gl —w Y 05 ol
o b & S s e

:ﬁu&éﬁ:ﬂdﬁﬁ‘#]:é‘J"‘:ﬁﬁém
S Al 58 SIS @y S JaSa Jas S

LS UM S (5T g =S k] S 01 Sl

& 3 75X 75 x mm b Gl s s S il S J
di il

Ll e 5 e

OB L 82mm s S, ik S B
o) il (S0 L S gk ol

A0S g S oY ) ol

oS5 S la e Ol g a0 e e 10 Y 3 ol
-0l LS SO) oY o S S S e sl sl S

oGS gl S Y ) ol

-0 SIS Gk (g st ok (ol

-0 3l (e S g il 3500

-0 Sse 390 O Sl S ol

- S Qa8 il (555 S Bl iy 58 )

-0R QS S 6l Jyy die s S JU5 gils (S il

S0 B S dla s s SIS Gilae S 0880 el S
Sl S o S S s zob o S e s Sae SS L
(Fig 1) =S s BS S Gils el b s

Fig 1

M)

§
08 eSS la o B S dite ) o Jilis S la
(Figz)'Cs‘“l*\t‘sq)lﬂéaw°é\ﬂjcwadgj\jﬁsu

Fig 2

§

2

G Sl ol gl Ka e il S Ol p S Sl e
=S dala hgaaa aaly ) 0d ) - GV 50 2 gl S il
e S Saass A <

ﬂ#‘)ﬁ‘jmﬁéybﬁuuﬁﬁmcmsbwéﬁ o
el

8

1.1.03 (34 (2022 - o2d S5 1 NSQF) ilis 1 Ko asobsine & I Jius



LS Qb (e s 5 s 8 il s (i) g8 :20Sls

(Fig 4) - = S Salils &uy bl 5 vaaly) e sl 81 (Fig 1) -0esS cSan i oS aaisis

(FI 5) i 5 355 550 S o e 5! 55 5@ 0 L S o8 51 8 J

S
PENC W I R PR S - (PO O, | | VR SNV I RPN W+
S S ols e

- S adie S (S Sl )l il s alide

Fig 1

WL20N1103J4

WL20N1103J1

F B als

= Ua L S e Jliie (Scilay -

e o S s -

g 18 Jl (i (S o &8 e Gama Uy S (S Sy
o S la S e Sl S S 550 S o) sali alie S e S dlid el (S oeh ol oy o) 25N
o e a8 Bl s e S K S (Fiig 6) (Fig 2) a3k S S

WL20N1103J5

Fig 6

WL20N1103J2

0335 Gae S laie (S clas My S S S (S s

(Fig 3) - = S Salié (5 ez

WL20N1103J6

LS Jili S dSas sk JlaSy oS 8 ol ys0 S Syl 5,5
o Ssen 303 O)sd S Sl O sl S g

Ji S (eSO sie b ol oS 5 S JHE e ) ke a S A
S o (S Ay s (A ) Sl

(Fig 7) UsS gl S sl

S e S aa SEL S ISl 6 o S ails S 6 s
-0 S Jlesial 5k

WL20N1103J3

9 1.1.03 (3 (2022 - 02d S5 1 NSQF) s 1 Ko asobsine & I Jius



Fig 8

REFERENCE SURFACE

STOCK

WL20N1103J8

JU 35 il e U siaw alai ASE (11eS ) i zhau Sl Sy Sl S
S SA3 S mhan (5 ) ASE s (S

S Clalia tas ) i) 3 AL L S e (S gsadas e S
L 4_JS ufMLﬁd

S Al sl S Els (S ead S 65 LS gl (S il gl
=0 Sb i bUIrs o5 ASU il iy S mlas

(Fig 8) -uilbs )l &u S Shul A S mhass (S lsa

o Ofsen S b (5 msd (S B ) (Fig 9) LY o el s
S Clalia a5l a5l 308 S o Ula WS S S Sl

Fig 9

0000

REFERENCE SURFACE

<oooo
STOCK

WL20N1103J9

Fig 7

WL20N1103J7

1.1.03 (34 (2022 - o2& A6 1 NSQF) Uil SEasubsine & X Jis 10



1.1.04 3 (CG & M) Ko s glaa & I Sy
Jes 18 Ky g Kb A 0dST) - (Welder) Uil

(Marking out on MS plate and punching) Saaw ) UK oLdd s Suby Gl a

éwbﬁ@@yiﬁe&;\é@w\w
028 S Gl Gl S Sl j3 e

S caldg S Ll SISl o

S Cald g S Jlaniad S @l gl Jo Sl o

(Job Sequence) «is S <l

o 6N S5 S F s F sl A~ A e 03 S S Gilhe S B3 il IS uld gl ) g2 o
-0t S ls O Alla SOl Gl 5l panlieS 0 e SR ) (& e s 330 Sla/Cidls LIS .
Sy 2 ghis S e)lsie gyl Sy sk s o Jshs) oS gin Sy 58 Gl Ly &l gildas S K1 ,5 o
WA S S F S8 A sl S5 F A Gilas S a e
B S el d g S Jleaind IS o Saets sl g SIS e FETLARURE R

08l S e g 05 AL gl S

1 100 ISF 3x150 - Fe 310 - - 1.1.04
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE NTS TOLERANCE %1 TIME

MARKING OUT ON M.S. PLATE

E @} AND PUNCHING CODE NO. WL20N1104E1




(Skill Sequence) <5 S cla

(Marking out on MS plate and punching) Us g s U gldd Jy Suly Gun) ol

O s 01 L) A i S Gy o
Lok LS Sy g Y S S Jlextiad 1S gy &S e

i S et 1S gy S 351 S il 1

58 Jlariad 1€ 05 580 ) Jpmal S Uil ¢ AA (2 (S
(Fig 3) 2

Fig 3

INCLINE THE SCRIBERIN THE
= DIRECTION OF STROKE AND
OOO DRAW TOWARDS YOU

HOLD FIRMLY

WL20N1104H3

O 5y Ssen 5 058V B ¢ s S Jlexinl 1S & 5 sas sl g SIS
o Sl S Je s Sk 1 3sek (Fig 5 05l 4 &) g S
S

03 ot oY s 58 Jleaiad € J) dBul LS S (p S S
U ) 2 G sl pmaly L S b sl ) s

Fig 4
DOT PUNCH
.
/ - -
b7 I
L
= g
R
=
Fig 5
_
. LINES SCRIBED JOINING AA,, BB,
. GCC,, DDy, EE, & FF; AND THEN
PUNCH MARKED
™~ 2
3
p =PITCH OF THEDOT (4mm) T
§
=

O3 a5 S Jleaiud I8 Jg, Jiul LS AS (S S
0 ) 2 S sl el (LS Sl o) G s )l se

1.1.04 (34 (2022 - o2& A6 15 NSQF) Uil SEasubsine & X Jips

e S ol S OBl S 39 Sl b Gl IS e KIS e
s mals s S e oy o AU bl WS Sis S

Oy sh LS gl S i Kty Jie e 15 S Lie KS e

s =58 Jlasind 0B IS JWl A B, C, D, E&F 150 S s 4
1070,55,40,25 o) 53 m S ) il w2 JUS 2 e e

Figl <l L) 1 b glal S0 JUS S o acld S il o S s
S S 2 e T3 ) AT ) Lald e e 85
ol g eob F sl A s S o S el e i 150 S s

oL pagmy 8 S Jpal S i nd List 2 o S s 1
2O ST S a3 e (e Bl A ol F s Al G5y

OSE8 3 - o (Rl (S sailin) parallax ol s S b

LS ol ) Giilan (2 1 Sl 1 SSSA sl Fig (2)

Fig 1
SURFACE COATED
WITH MARKING MEDIA

I

3

z

o

3

=

Fig 2
13 POINT TO BE MARKED
AT 13mm DISTANCE
TN
\
S
/I
J \
/ \
/ \
/ \
: N\ / T

2 3 N

(WRONG 1 =
READING (CORRECT R e ¢
13.5mm) READING 12.5mm) g

=



1.1.05 G (CG & M) K asd gia & J38 Jips
Jes L8 KSBL g ) SAb S (a3 - (Welder) Uik

G S aald gl gy el S Gl S Kl g bl (s
(Setting of oxy-acetylene welding equipment, lighting and setting of flam)

Sl 5 QB Gl Al S B Gl 1 Muale

18 o By B85 G ol ST S 533 58 51300 ol o
8 it o 8 EIA 28 Gy 52288 L

(S i i 3 ol msthaa g A, o

REGULATORS

(Job Sequence) «is S <l

IS Ot Us) So6 Oslly Sul &gl Hgl S ol plad e
-0 S il AN K o) s oile sis

L3555 S Sl e
e S Jawl A SG, e

s S Allaa 1S sl adleia (S b ) S plals e
oS Sl

‘ol 5eS Ol s) ST QEilu (e

¢ FILLER

S enlia € iy S ali o b g S M5 WS Gillae S el oSGl e 25 S

wﬁma‘ﬁﬁhg\jé:)sdmbﬁh&y\M\ . S e S gl g5 S JseS
S A S Sz 5

OXYGEN

WL20N1105E1

S ealie S oy Salh o

'Uﬂ)sﬁh".;iﬂ‘}s (‘:‘hdjéc“)sgp\éﬁh&}\}‘)\s . 'sztna-’sdiﬁe‘)& *
(S el S oty S ol e s o b e Kb

G S S S s Sk S dus e S Gl et e
G Cuadl S alh S S duala i Jppu e

13



(Skill Sequence) w8 (S @b

G S aald ) A i S el S Kl Cpliiu) oS
(Setting of oxy-acetylene welding equipment, lighting and setting of flame)

Sk S5 1B 58 i o A (g0 S 2y 58 %y KLy byl ] o

S S G 58 Guanl K3 S ) K] e

Fig 2

{ O

{

0!

\(r’\‘

. i
AV, -g{-.( S

WL20N1105H2

(Fig 1) W &y cpbiil pus]

Sl ol il gl 5 sl Jie oS (g8l ol 5l s

Fig 3

WL20N1105H3

«isa i g b (BB (e oS Al

Fig 1
GOGGLE
)0
€
OXYGEN GAS :
REGULATOR \«)‘,, SPARK
‘;% LIGHTER
GYLINDER KEY gﬁ @
il
OXYGEN GAS =Y
CYLINDER ACETYLENE GAS
REGULATOR
CHAINING DISSOLVED
ATTACHMENT I ACETYLENE
GAS CYLINDER
=
&
2
y |~ WELDING
BLOW PIPE

OXYGEN RUBBER
HOSE PIPE

|- ACETYLENERUBBER
HOSE PIPE

TSN

i

/

CYLINDER TROLLY

SETTING OF OXY-ACETYLENE PLANT

WL20N1105H1

Al af gy 58 Jlenia) 1S s (S ik 0 By S QS 53l
Fig 4 -0 S an S JseS —wsala € 54l

Sl JBle Sy S s sl Saf Sl Sl il
Al B a8 Spl Al Soefa ol lSdla S S S
DAL Sy S sl el mnas S Skl S
‘o e i sl S 5K ) sa G S J3N (e

o568 llhe S S &gl g e iy S8 S8 S (il
(Fig 5) -us

.d‘}ﬁ‘”\:ﬂ&Julﬂué’J#w\&m&Jm(M' {
:mﬁ)djﬁ%#w\ﬁﬁé)ﬂu%\@|
08 Bg ) —w i cplin) il cranusl 3. o g

g aS i phad S R Gl hd S R ]

=650 B e gsile A Bl JeSe S Gl il S Sl o

NETIEN
con S Bgiae e aiy Gad) ) 0SS e G S G utilu (el

oSy GOYEA Bl 5 sk gaseeflan i S L

(Fig 2)

b (S O ys (55 ) sasee S Tl Guf s S S
s S S Hslly sl o lailas gl e UeS ) dile L 15568

(Fig 3) -usm = (s

1.1.05 (34a (2022 - o3& 5 Ll NSQF) Uil 1 Sasodsine & 5K S 14



Fig 6

S

LEFT HAND RIGHT HAND ‘g—)
ACETYLENE OXYGEN g
s
Fig7
2
S S Sy e slaanad 38 g5 S T S Kl
e e B STl AS S SU bR U £ dla
(Fig 8)

s S i pea BISS G Sl (55 i e Sy S S g

DA 5 S e AT S il sl ) IS Han e JAT S I

s S
S g Osme =l S O Gallian) 5l S SOl ol S Y (aansl)
(S Jlaxind

=S G0 0 O s gt e Gl e (SIS il
0 12 (e GASIS ST Ao o e eS g S
s Vg S i g
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ATTACH NEW HOSES TO REGULATORS
AND TO DISPEL DUST ETC,, QUICKLY
PASS PRESSURISED GAS TO ATMOSPHERE
MOMENTARILY.
NOTE: THIS SHOULD BE DONE BEFORE
FITTING HOSE PROTECTORS
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ACETYLENE BURNS USING
OXYGEN IN THE ATMOSPHERIC AIR

SPARK LIGHTER
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CHIPPING
HAMMER
‘
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g
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Fig 12
ESTABLISH THE ARC
START POSITIO
HOLD A NORMAL ARC
Y /7
, / /
‘) // //
/
/
// // // /
s S
s S
' i
/ ’
Vs / /
4 /7
< 7
N / //
SN S - a
~. ¢/ ~ 3
= [C]
£ (&)
% :
o} o
s
SCARTCH START METHOD g

sl B8 58 Jie’ 5o W& LSS ik puaea S £
—eoods b S 5558 S SRy Tl S b)) il S
o ol 5S35

(Fig 13) Ab s S S o

K S s SN S S e e S S phe (S Gla
o S S S

Fig 13
LOWER THE ELECTRODE

TO OBTAIN THE ARC GAP HOLD A LONG ARC
START BY TAPPING
H/AGANST THE PLATE

oo

DIRECTION OF TRAVEL

TAPPING METHOD OF STRIKING AN ARC

WL20N1107HD

NS 5 Hsh s ) (2 BS) o Ul e Sl S5 S QI
b a8 edly S el AU s Ly S 0051w See 3 Sl S
(Fig 14) - Sla Ll s Snla

WL20N1107HE
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1.1.08 (3 (CG & M) Ko give & 38 Jius
Jas 18 Kallyy o) Kb 5 asEi) - (Welder) ks
Q1S e Jdw o O Ad g Culy al gl (e Oy gy Culd
(Deposit straight line bead on MS plate in flat position)
S Cun g S U Gl (Gilae S SIS .
G S iila oS AN gy gl S (Bl e
GRS 2 e Oy Culh oS SR LSy o d S KLy sl e
.wﬂdﬁhaj3lduﬁchuu$§¥3 .
o

1 100ISF x 10-100 Fe310 1.1.08
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.5 TIME

O 1

STRAIGHT LINE BEADS ON M.S PLATE

10mm THICK IN FLAT POSITION.

CODE NO. WL20N1108E1
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-op S oxlia IS i i

c= e ST ) o Jea b Uil WS S5 5300 AS (il iy

oS Jlaxind (ST puaita Sy o

Sosebe SOV S pug pusd e e Sk e
S e S 3n S S ad 5 ey

S s %S, 53 80° = 70° Ly Y Sy STy .
-0 S e ) Sy b (S e ) gl S Y

S s S Esrbe s S S AFS L e .
ol Sl S e

i o S Sl S g S Jsome Al S3w .

O Bl w808l g 5 S Jleaiuld S & Ssei Sy Sl
- S Gla e i 6 S di

(S Jeaaial 1S (o Sed g s 0550 S KBlu 55

[0S Alilaa S 3ne0d pen o

dsiosa - Slais) osl Gy g -
B ST O -
S u - oot desy -
Clped (S Kl -

(Job Sequence) i s S cla

=S B 3) Galdae S ile S sl S Gan sl amad S LS e
S LS (Galae

o i S0 S die palifin S (Q) e (Sl .
o S Ja S SdE o S

0N G sie b s S mhe (S oCla Glhe S Gl e
G G s ey S 5) S

S S (e Gy Sulh p LS Gy S Sl e

ek e il S KL Bl S il 3 Sl e
b el el S 5 S S gl sl o s S b
o s 15 e

iy o ililia .

oS Jueai) _afis S Sy

o e s gal D8 8 1S L SGEL AS il iy e

00 55 S .mm M.S 58 e Ll .

0SSy ) oz ) 160 = 150 Lo oS & 8 Kol o

Sl 5 one 63T o Opie Sl e jlaail 5 S JuS Sy S e
e e e i e il e Gy gea S SO, L S s

s S el @) s e S Gl S e S8 .

S g ph Onde Ky e

(Skill Sequence) <5 (S b

Q1S UGS S O Ad g Culy Gl gl (e O gy Culd
(Deposit straight line bead on MS plate in flat position)

S e Sl Gl 1 ualla

-0 0 \A g 58 By S e ) JRE) 39 S bl S S Jiia o

Gl S oY 3/ iV g 3 50 °80 —w 0709 sl S
wj&

JuS i) o 00 S el S5 L alS S i Kl o 53 n
qna e il ga S S dhy 5 o Ul WS Jlaniad S _55m S
oS Sle s e S S g s

duu e S, I8 n S UV ey s SRS -
(L) bdd (S ST (e 0 10 S pen S 30 05Y

(Suie b i e 150 Ly) Uy S jhu oy -

Fig 2 s S @y Sl s S8 -

Sl )l LS Sl 10%150% 100 1355 S Sy . S Sl ) ol
.C‘I_HC.‘)SJLA.!:\.N‘

=S Al IS e e 15 e Olaet e K 8 oL S CAY A
(Fig1) - S SO 2s

o2 i e x2S Cie e s Culi yy Jaf Kol S Gls
(Fig 1) -5 el 1S s

= S oS Jeala ey (s Lead e 2 S Jafl Stk sl s
il g e JL mha a8 (S als

S L 0 S (550w S i 05n 3a (ilae Sl S35 S A
s Y e S8y 35 o )y Sl 35

25 S e S350 D) Gla iy 2 555 S s Gy S
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S S S cilaa sad e ) S 65 S b (S G 3 s
35S 0 S Gl S U (S i a ) St S0
O S0 i (S i Gy b (S Y (S Ty ) il gl S
= o A

Gt 5y B oS Sl (Wl B S 8 Ul &F S e s
B Ue ooy 5 Se g pdo s SIS Jan ol Ho) by
S e (e 20 L S sl S il S S N Gl
ol Gl g dsr e 08 o) ol SIS

S S 3 ey o e e dam o &S Gl 2ok Gl S SS
-Fig 4 -osla 5

Fig 4

WL20N1108H5

Fig 5 -0ioe 0z 00 58 Jis ams S JaSS (S 53n 0 38

Fig 5 i

-——— CUT THE ARC WHILE DRAWING
A I A SMALL CIRGLE

WL20N1108H6

0o S 3 (S SGR g g ASE il LS 5 Js
o}\d&ﬁdﬁ\)_ﬁu&éfﬁé@wé dj)“usyéj,q -
ol S STl oyl Al e AT —

Sl o el e S Jlesial IS Gl U ) 2 Gsei S
B (S (A (o S e (TR 1S T ASU U S s Sl )
(Fig 6) -2 »n & o A <

Ot AR n e 5 oS e S Gl (S (el Sy YU s e
'w)S Jlaxtiail ﬁ)‘bé\"‘é ‘sJJ

St S s e oS e ol sl S U5 s (S 53n edd pen
HETB

Fig 7 Slaish sl s S S8 Jeaind K835 -

Fig 1

WL20N1108H1

WL20N1108H3

S0 DA S 38 O S Jay i e sl S (S S
=S S35 (Fig 3) -zl Ula b (Sola S5, 5800 <
Y Sy ) Jay e EG S Gty s ila 1Sl 0 Sl
S Tl 8 ST S e
=S 3 a3 B S 58 e (S ST Ol se S Kl
s U8 il (S s sy

Fig 3

S~

= .
EAN

WL20N1108H4

(L) ARC LENGTH = DIAMETER OF ELECTRODE (d)
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S S 5
A (SO

O (03l Sl (S @ls (S el S mlas
Fig 8 o 5 Qi Su hle (&S S5 (s ) s

Fig8

UNDER CUT BEAD

DEFECT

N N

WL20N1108HA

Fig 6

REMOVE ALL SLAG AND SPATTER

WL20N1108H8

Fig 7

BEAD WIDTH

TEMPLATE FOR TESTING THE
BEAD CONTOUR OF WELDS

WL20N1108H2
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1.1.09 G (CG & M) K jasdgize & 35 Jius
Jes L8 KSRL g ) Sab S (a3 - (Welder) Uil

(OAW - 02) LS &353 Sl ) al Age A e 2 (e (pdinfgy Sl oS 33 gl S 31, 18
(Depositing bead with filler rod on MS sheet 2mm thick in flat position
(OAW- 02))

S ol s BB Gy alia) S 3 () 1 Mala
08 S Gl il S Sl j3 e

S e J 398 a0 g) (S Iy Sl e quily shy @
RS iila oS g g ) 31, 8 e
«0iS Sl S S Jald Jiaa 18 o

(Job Sequence) w8 <la

Sl ol el GI70° - ol i s DS Bses S oSy 55 gl S 31 B (e (o Sy St
Wt ) 5 60 5 3 1S U35/ S o ) K08 015 sy o] o
S 1o 3.0 2.0 b (Sl lalilS by i o -0 S s Gl 5) (3 S S sl S atie
LS ) S (coms) s diul Jdiu cud S K Q.16mm -
=S 30°-40°%s S Y (S oy S g s 1Ky . -0 S sl
35 pe i il S35 LB sl o ey S Kl el ) Sl Gililia e
B Sl ) 00 By S e G e w0 SOV Sy e ORI o o ool S5 S 0l G ST
oy J3/d sy )52 o S Sty S st SO B Sals .
1 ISSH 150 x 2 x 50 - Fe310-W - - 1.1.09
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALEINTS DEPOSIT BEAD WITH FILLER ROD ON M.S SHEET | =" e
{1} I 2 mm THICK IN FLAT POSITION (OAW 02) e Ao
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gob S ) 2 s) opsl e ) JEiee SOl ST, B e
S e (25

O3 el ASU S Jald e S U dm i Sy e
S sk Ul e S5

U5 S 58 &l st )52 sl S (3538 )3) o S @
Cundy) S 7 5 (oS i Sl shgile S35, 58 S S
S

(Skill Sequence) i s S <l

(UoS &by Bu gl S 315 By Cud Q) ol Ase s e 2 me (W S09)
(Depositing bead with filler rod on MS sheet 2mm thick in the position)

S e () O Sad gl S 31, 8 .

S SR AS sk SRR ) (eSS gl she S o S
S8 S8 5 e (S Fig 1&gl S ¥

Fig 1

MARKING -OFF LINES
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WL20N1109H1

Sl S s sl 8 &S S e (S (a8 (Fig 2) 0seS) Ly oty
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S uxSO ok ol S Gy b
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Fig 2 DIRECTION OF TRAVEL
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Fig 5
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NSy el STy ds = S Sl S8 e S S
o5 S sl S dds B, Ll

JsAS S G Jsp s eSS oS SR S 31, ) il Sl
(=SS el Jine 8 (S o Ula i SO ol A S S8
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/\-.‘S\LA\SOJDJAZCA.A

0359 S U0 0 L S eald man
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(s 52
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Uniform ripples
Good uniform bead

WL20N1109HD

Fig 7

Motion

%

WL20N1108HA

@‘W‘L‘Mug—"JSEUJEJJ‘%ﬁlﬁﬁlﬁg‘jé:"\-bjgéiﬁf\g}
(Fig 8) -uils il S Y (a1 gl S

Fig 8 FILLER ROD MELTS AT WELD POOL EDGE

FLAME COVERS WELD AREA

DIRECTION OF BLOWPIPE

UNIFORM WIDTH & HEIGHT

EACH ADDED DROPLET
INCREASES WELD POOL

AND REINFORCEMENT
WELD POOL

WL20N1109HB

S S8 deals S8 il e e T 20 0.5 ) S e (S s
i S Jali 3 8 e g Sy

Os) Bl ¢ ) Jubusa 530 S Ky ) S35 B ) il b
oS Ol A R &S s

S ool ASU e L3 S B g pm S ali S e ST, Ll
S g s s

aliS gy g LS £ g s oS 3k

A S S0 Thsend en e e 35y Ly SR8 °B0S s il sk
(Fig 9) - .= bla LS oLl il (S g S fie e 3

Fig 9

(a)
CORRECT HANDLING OF TORCH AND FILLER ROD
(MELT THE FILLER ROD IN A REDUCING FLAME
AND KEEP THE TIP AT A UNIFORM LEVEL)

Vo K ‘\ﬂ &Q

(b)

WL20N1109HC

WRONG HANDLING OF TORCH AND FILLER ROD
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1.1.10 G

(CG & M) K a5 gina & S Jius

Jae 1S Bl g) By 5 st - (Welder) Uil

(OAW-03) Cuifl g2 gl Uy S o) o) (90 e e 2 (e (i Jgy Culh by S 31, Lt
(Edge joint on MS sheet 2mm thick in flat position without filler rod
(OAW-03))

S ol s B Gy alaa) S e (el 1 Male

WS U Gl Gk S Sl 3 e

Sse 58 QeHS S Sy llaa S KT @

S Gy sk S Bl S gl Cililga gl oS o o

(i S By sk 558 oS Ssa e

2 ISST 50 x 2-150 Fe 310-W 1.1.10
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
NS EDGE JOINT ON M.S.SHEET 2mm IN FLAT POSITION ' Crooweest 1 ThE
WITHOUT FILLER ROD o

3O
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(R G ald Jjani e

cope (s sy Jaff Kl S cla ) S Gila S SE .
-0r S Sum gl S8 s S Hild

(Skill Sequence) i 5 S <l
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S Gl i 58 el 1S (5 6 S Syodigen o
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o e e 6 L L (S Wy SE .

S S Sanm o SESE .
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1.1.11 G4

(CG & M) S 2% give &K Jius

Jae 1S Bl g) By 5 st - (Welder) Uil

(SMAW - 02) 33 =S oS (A Suly Gl Aga e da 10 e gy Sl

(Straight line beads on MS plate 10mm thick in flat position (SMAW - 02))

S ol o B Gl Ly QAT S Bl 1 el
O3S S )3 S e ol Gildae S K3 e
G S iila oS AN gy ol S (Bl e
OIS 5 B A (S (e Oy gyl o
S0 A oS B S Sl ) SR 3850 el (S oS ) Jila o

S Al ) Cila oS Gl o

Refer Ex.No. 1.1.08

10

1 100 ISF 10- 150 Fe 310-W 1.1.11
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS TOLERANCE 1 10 Hrs

STRAIGHT LINE BEADS ON M.S.PLATE 10mm
THICK IN FLAT POSITION (SMAW-02)

CODE NO. WLN1111E1
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1.1.12 3 (CG & M) Kijasd sisa &K Jips
Jee 18 Kl g Kby f dsT - (Welder) Uik

(SMAW - 03) 33 =S oS (A g Suly Gl Aga e da 10 e G jgy Sl
(Weaved beads on MS plate 10mm thick in flat position (SMAW-03))

S e s QB Gy A58 S 3 ul: Muala

S U Gl (gildaa S K S o

QS S gl (S e oS (5l e (i S (3 A

O A 98 G Sy i pd S Al (e Gy Suld e
S VA 58 M S e 59 A (el S ST msthaa o

10

CENTERLINE OF
WEAVED BEADS

| | |
o
2 ] ]
225 i 15 i 15 i i i
100
1 100 ISF 10- 150 Fe 310-W 1.1.12
NO.OFF STOCK SIZE SEMI|-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TOLERANCE #1 TIME
NTS WEAVED BEADS ON M.S PLATE ’
E @ 10mm THICK IN FLAT POSITION.
CODE NO. WL20N1112E1
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018 Sale (63 S 3l S S Jleaiad IS o 5 e Sua S
- S Gl i B S ddul
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Saig Ho S JSe -

ul)gsh il SEL, -

O350 Kol ¢ sy s O ST s ailli S 3y Ggom -
2

.ua.‘lm E\J :.)S Z}‘)& b\)\.}}d dﬁ |J}AJ\ -

(Job Sequence) i s S cla

-8 b Gatae S ile oS s il S 815 K gn e

Lﬁhwcuo)gs}émgsiuﬁ‘@w‘dﬁ\jﬁlsubﬁuyuﬁ .

-5

dilb S G lS sl e Ui S 6 S di S g (S cls e
oS e S <

Gibe S 813 S 3 e Sghy sl Sl e e
-0 S 3 QLSS Y ) s gl (S e

202 S Cas e ol hsy Sl Qo Kol oS Gun S5 o

Ol G Sl Sally S e 3ud alia ol Iy S5 e
S ~ilaa 1S

e iéw‘@i@4meER4211g’~‘=‘!ﬁﬁ’“ M.S 355854 o

RS
T . amps 160 - 150 oS &u S Sail, o
LS

R sl Soalia S 5i (S a3 S0 50 555 Sy Sl o

L L L. - .
S Crandil o Jlgd S QS ¢S g1 (g g i

(Skill Sequence) i s (S b

O S 3 e b by Gl al Fige e e 10

(Weaved beads on MS plat 10mm thick)

S e Sl Gl 1 ualla
O U B 98 B S s 39 S0 ¢ lal (S ST sl e
.uﬁﬁdlﬂ-ﬁ\;\g‘dhﬂﬁuﬂ.‘lméﬂﬂj .

Fig 1

%
@

160

WL20N1112H1

Db o s 55 8 qul s S Kalls S sl Ll Gsil (S
SO e b S 0lse S S S SR Suli Gl Sl
P H D)y pa

L a5 e (o g Sl 1S A

S 0L (Fig 1) -M.S el S 0589 Sy o S e S 53y
10mmx100%150 1355 1S &uly

= S e ) ALl Caline ST Sl il il oS K S £
=S Jwsind 4,00 Sie e g @l mie  amp 160 — 150 ms
ST VRN R .. W [P G S QUIEC PR RS PRt P
o R g Dais

080 3 =3l =S 80° - 75° il S 5V 3y £ 35 5
Fig 2
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Jitie € S f mud mad Jly S ds S S8 S S Gl (S S
o S Jds s S

S g i S 8T e gila S Sl (S S ka2

Fig 4
SLAG
PITCH 2 TO3mm
/ / /
NN \ % /'
ARMO%/I\IIEDS%SI\?,{\:\]LILG LESS THAN THREE

TIMES OF THE CORE
DIAMETER

1) KEEP THE ELECTRODE AT 90° AGAINST
THE BASE METAL AND 75 TO 80° AGAINST
THE WELDING DIRECTION.

2)  MOVE THE ELECTRODE FROM SIDE TO SIDE
AND STOP FOR A SHORT MOMENT AT EACH
SIDE.

a.THE WEAVING WIDTH SHOULD BE WITH
IN THREE TIMES OF THE CORE WIRE
DIAMETER.

b.MOVE THE ELECTRODE AT A CONSTANT
PITCH BY USING THE WHOLE ARM

0 i .
T (\%
| e

ARC GENERATING
POINT

WL20N1112H4

Fig 5

20

1) CLEAN THE CRATER

2) INITIATE AN ARC AT ABOUT 20mm
AHEAD OF THE CRATER AND RETURN
TO THE CRATER

3) BUILD THE DEPOSIT SO THAT IT

NEARLY FILLS THE CRATER, THEN PROGRESS

WL20N1112H5

LS o8 &y

oz ok o) S ds o A S3u sl

(Fig 6) -usS s 5SS a5 Jis (S 8T (S35 8l alial S 3L
oS s K3 18 5

O e e Lo 15-20 L gl S Ly

I S I 3 w2 S e S

(Fig 7) -5 558 —w s S S

Fig 2

WL20N1112H2

0xSo o Kl S 000 el S gl (S Sl Aale S35 0
o ESa (S Gl Sob s S Jlesiud IS ES e (S0
S R s Jlei) S ESa (SO ) Sl 5 500
S35 S man laed S O eadi g S O3 e u
LS LeSa (e Fig 2 a8 Lusn) S 655 e (s o Sk osaa
(Fig 3) L s sl Sl S 35 SS0I(

Fig 3

GOOD POOR

WHOLE ARM WRIST ONLY

WEAVING OPERATION

WL20N1112H3

=S k8 3 S e s (S G 4mmog 10 o S 35
- S0 A5dme SO K

¢ Sh S eula Sy m ool —w e e 3 w2 S 3y e
o) 3 o Jap i Ay Sl e Slu S e (T

Fig 4
~aiit S Fig silds A )l culsed S Sl STy S 3y

z

&,

g

LS oo ligd o8 L

o S dsy sl 0558 e (DS g s e )l b el
L..-!ﬂ:ﬂa)ﬂéﬁa)s-u:‘“jéé‘dahcﬁ‘gﬁéfue&‘:&ﬂjs
on B S Sl e L 10-15

S g sde fusgin S Sl S o 8 S 8T Sy
(Fig 5)
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e S Adilee € 3y
GBS Say A S
FIgS(diU;)gJ{l))\«_i.AS‘@‘\jﬁ) F|géiu _

Fig 8 -ais L) ¢l Sl ey 55l ) &S 3 -

Fig 8

BEAD WAVE PROFILE

STARTING END

FINISHING END

/ OVERLAP

8;/ AN Il

)

Fig 6

OFF AND ON THE ARC

DEPOSITED METAL

FILL THE CRATER

1) REPEAT OFF AND ON THE ARC AT THE END.
2) BUILD THE DEPOSIT SO THAT IT FILLS
THE CRATER AS THE SAME LEVEL AS THE
WELDING BEAD.

WL20N1112H6

Fig 7

//
Iy

/ LN
WISV AN

1N N

Iy,
/

/

|

<

WL20N1112H7

WL20N1112H8

1.1.12 e (2022 - 038 i Jhi NSQF) Jilis 1 & asudsise & S Jas
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1.1.13 G

(CG & M) K jaSbgiva & i
Jas 1S Bl g) By 5 st - (Welder) Uil

ol &S w3 o B )9 S @ Cuw S & Oxy-Acetylene
(Setting up of Oxy-Acetylene flame and make straight cuts by free hand)

éwbﬁ@@yiﬁe&;\é@‘aw\w
OHS BB (ol ] ) S S (o o

S S ol S S A S 2 585 S aila

GRS Cu aalh )9 S
ol S &S oY o)
S alilaa gl cila oS cila

1

100 ISF 10x200mm

Fe310-W

1.1.13

NO.OFF

STOCK SIZE

SEMI-PRODUCT

MATERIAL

PROJECT NO.

PART NO.

EX. NO.

SCALE 1:2

3 -6

SETTING UP OF OXY - ACETYLENE PLANT AND
STRAIGHT CUTTING BY FREE HAND (OAGC-01)

DEVIATIONS

TIME

CODE NO. WL20N1113E1
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U
sl 1€ Sy S (S S )5l (s S Sl My S e

-wi S
Saish S e e S il L KBSy S Y gy e

wils

S U R Alald o) U ) Gy (S 8

(o S il g g JeSe OS5l (0 S a S ST KK .
Ailae 1§ (Biu 3 S Gl S gl o) S Gl S ES
SEBN

&J\ﬁ)}‘%‘iﬁe‘ﬁs&%uﬁ\xdlﬁ&}u&‘_95(}:& .
S ENPTPN NS EN

(Job Sequence) i s S cla

-ML%L;L\AAM .
o il S iyl B S Gy Sasly (uf
055 U8 e Gilhae S s Sy e

SIS 5l bl 3ilae S J5s Iy S ) ilge S las e
S Eralil S 5y 5 € S o]

oS Cilia Sxhu S S .

X g S S A S .

SETLRUIT. I 1P B PR . LW E P

e (S Sl g) Y S35 3 0908 iy L S .

O S G by e Y S e S Sl .

Alald 1S fie e 5 L glags S Jiss Ly o <SUs

(Skill Sequence) i s S <l

(Straight cutting along by hand) WS —w b Ay

(S olia 1S ylti bl s o
LS iiia o€y g el gl JIg My IS .

LS Gyl oS aald 1y S

S S Gl S B8yl S eatie S d5s Gy S
Jos s 88 e il o (1 dadl) -GS G 5 IS (el (3ias
(Fig 2) - S S o sk asaa S

1 J8
Cul ol S s
LA Msa S L
Crams] W S LS ]
s 58 s
3) (2) (1)

2 e Sl S8 e e FIR
1.0-14 3-6 0.8
1.4-21 6-19 1.2
2.1-4.2 19-100 1.6
4.2-4.6 100-150 2.0
4.6-4.9 150-200 2.4
4.9-55 200-250 2.8
5.5-5.6 250-300 3.2

E0 bl (ST S il S S ¢ i 8 kg S
(Fig 1) Us a3 oo 58 iy sl K8 ) (iKd

CONTROL LEVER

FUEL GAS
{oooo
{oooo
OXYGEN

JOB

=

SUPPORTS

Fig 1 CUTTING OXYGE/N/

CUTTING JOB SET ON SUPPORTS

WL20N1113H1

S kel A S S ) mlan s S
'JT‘J\).iCﬂéb‘;\jﬁy‘}é‘}f&‘/&uwﬁﬁ‘)&&ﬁ)}ﬂ

E S5 o omS amn 1S at S AV S il 1y S )

-5 Sk
ot o 5 illia ol 55 S S
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CUT IN PROGRESS §

u.-,\-‘ll-'g ':'35 /: .;,; '/;
Euly g) S @S g i oSl iy i W 1S iy ol K
oS 53 Gl S s 38 a3 oS 35 4 8 e 8
Sl O K

DS s S

S Bl 5g) e S S S o JUS s S Sl 5 g Saa S
s 1§ 055 sl b S i s S (Fig 6) &S b oo 5S

Fig 6

SPADE SUPPORT
CLAMP STRAIGHT
EDGE SECURELY

WL20N1113H6

(Fig 7) ~hitas 18 &5

Fig 7

LDRAG LINES

WL20N1113H7

S dla u a8 Sl e oo Gsgh S IS Wl
S Allaa S o U

SEY L ES Gl e

Al (SO .

Guldy S ES .

i S ES .

Fig 2
PRE-HEAT
ORIFICES

END OF NOZZLE

CUTTING OXYGEN ORIFICES

PRE-HEAT ORIFICES

HOLES ON THE CUTTING BLOWPIPE NOZZLE

WL20N1113H2

(Fig 3) ;oS Sl S i dops A S 280 8 o o

L

WHITE CONES CLEAR AND ROUND

Fig 3

WL20N1113H3

CORRECT FLAME ADJUSTMENT FOR CUTTING

JJ.JJJJE&&:&EJSUH“S‘AU#@&JSQUU“
I TOA 1 |E QRTPRA. RN PP JU PR, PPy

=S O sl 035 90° il S mha (S &l S iy Sl SR
(Fig 4) v Sl @il

Fig 4

STARTING OF CUT

WL20N1113H4

(Fig 4) -0 ¢ 8 o e 2 @l & om oS b s

Ot =S Jog Ly o Sy = S e o Sl S
(Fig 4) -0, Alald 1S s Lo 5 Ly ji

D JlS ) S ealie S Jae S 1S () sen ST Ll
(Fig 5)-usla 3: 81 S olS gl S5 Say
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1.1.14 Gda

(CG & M) S jah sie & X iy
Jae 1S Bl g) By 5 oS3 - (Welder) Uil

R g &SJLAH%W‘&\;JAJ&QAU-‘A1O Cﬂ,ﬁ)léu_ﬁ:\quuJuagJﬁ\Jﬁ\ime
(OAGL - 02) (2 alad) S8 oY
(Perform marking and straight line cutting of MS plate 10mm thick by gas
accuracy within * 2mm (OAGL - 02))

Sl 5 QB alal S (3de ;e

GRS G ol S S A 58 (9353 S alS o

«0 S G paldall g IS (uf o
ug)sﬁiﬁhAledbaﬁwmé:ﬁlS .

s S A S o g o

1O

OF M.S. PLATE 10mmTHICKNESS BY GAS
ACCURACY WITH IN +2mm (OAGC-02)

N
01 100 ISF 10-200 Fe310-W 1.1.14
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:2 PERFORM MARKING AND STRAIGHT LINE CUTTING | beviations TIME

CODE NO. WL20N1114E1
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Aali 1S e e 5 L glaasd S S5 S s sl o SOy o
uxS)

eSO e e 1.6 Lo sl S & Sl e n K e

Clas S Jiie e o 3 151568 e Sl S B S ali e
S S Sal S Se b e SR 3o S
R

S S Kz )8 o) s g sh o8 S al (el SEK .
.wéﬁﬁ@i@Xuﬂﬁm

S ES e S5 sl e (Sl Hol Jl ) Gy S8 .
oS ) Alald S5 Al

Juals gl ES (8 A ea) o5 o WIS S (AL el 81 e
Gl Culh o JUS L Sl (5 s S (Y (S S S <
1S Jlaniid 18 L8 Sl Slusia il S 7 JE KB ES 5 o S
AE Rl 5 S iy sk et S Sl LK S
ot DA Sl £

S el ol Ssen S sl Gaasl SES g JSw S .
-

S 8 S Ble o oS G S 2 S e K e
oS b 8wl e (A i U

(Job Sequence) i s S cla

LHS Ab

ot ol (bl ol e

& il Sl 5L S S Sty Kl Guf

S s s S mama Githe S Slse (S las Iy S .

S e 1.2 b S e e e 10 Quly Gl ) (oS i
UJJSJ\.A’:M\

Sl S5 s S S Gaisd o oal Clita) ) ST e
acety-) Ls kg/sg.cm 1.6 oaeSl (3 S Syl ihe S
(lene 0.15 kg/sq.cm

S NS 58 Sl iy ol KIS By S Sl oS 3l

U"“"C‘“‘é‘j‘"ﬂ}w‘s °
(S Suw s Ja e

o lald S e 25 bl Sl S5 10%100%200 o
S g sl oS 2 QLB e S GBlia oS 50Y A

S oy S sl Y (S ES 5y Bl S 90° Sl sl e
-02S) Ul S e (S Sy 5ol U8 gl Qe S s

S e S IS S By s S p e S S Y Sy e

(Skill Sequence) w8 S @b

(Gas cutting) << (sl

S e Sl u il Mala
OIS S Ad pGla S e

Os) oS eaiie S UG5 s SIS Sial) oS a1 S
S s oS G i 3 S Gl Blae S Jse la oS S 8IS
=SS Jsm e e S a8 Sl S lise ol Slse
kg/ 0.15 & » Acetylene = S 15 e sl (S U sialy - S5y oaly
- by cm?

S (sen) S e g 1.2 o S 8 Sl Soe i L 10
oS QLIS Jos s

3 S acetylene s sk kg/sq.om 1.6 = =S sl KK
-0 S R 3k2 0.15kg/sq.cm

b i i Slsile illia AS Gl sy (a8

O e Rk Gy e il b Ny B8 S S s S
(Fig 3)

o) S Sl K i) ST r qui S Gy KIS
SSily 5h B L8 LS ) S Kills S b (S S ke
SS G5 Sl ST (Fig 1) -0 Son S (S iy b Kl

‘S it e Sl EG ) Iy IS Gl e
7 g a5 L (Fiig 2) UsS 0 1S oy o) S S 0 (A
S S e Y e S s sde S e e 15 (o) pas
Sie e 25 (oY 3 o S K Jaw p oo S 4 jugr )

osde S
S R Y1y e K S S ey e S S S s
.ﬁd\jc‘d

xuham&&a&u‘iﬁéuy@wﬁgﬁ&bw\

w5y g ol B ga S T S )

47 1.1.14 G (2022 - sadi 5 I NSQF) Jilis : S5 aSbsia & JK Jips



el g S el by w s S sl ] S
(Fig 5) -8 o 8 -

Lo 5L glae e S d5s sl an S5l S i Sl Sy
(Fig 5) -uxS) Aald 8 fiae

Fig 4

C

WHITE CONES CLEAR AND ROUND

WL20N1115X3

Fig 5

STARTING OF CUT

WL20N1114H5

S gl phsen S 0aansl SEK KLy Sl J5 88 o] K
S O St il S S, s S il S ) oS g 35
(Fig 6) - S Jisia gk

Fig 6

CUT IN PROGRESS

WL20N1114H6

ol iy S dee b S ES a o o sl S

= 90° @l S phu (S Eul SO g deSe &S Bl IS 5
ol 5eS g sk daSe S gl 5 ST S

s s 88 ) & Culiadi Lo IS lass (ae Sl 65 53 (Sean S
Sl Wy iy oS Leald e £S5 80 &) s oS

S S A LSy sl Gl S b (Sl )l S (S
(Fig 7) -ueSu L) A

Fig 1 CUTTING OXYGEN
CONTROL LEVER

FUEL GAS
IH+= Joooo
oo {oooo
OXYGEN

JOB

<>
41

CUTTING JOB SET ON SUPPORTS

WL20N1114H1

Fig 2

JOB

BEVEL CUT LINE

SUPPORT

STRAIGHT

CUTLINE
UNDERSIDE OF

THE CUT
(CLEAR)

PARTING PIECE

SUPPORT
CUTTING JOB SET ON SUPPORTS

WL20N1114H2

Fig 3
END OF NOZZLE
PREHEAT ORIFICES /
CUTTING OXYGEN

ORIFICE

PREHEAT ORIFICES

PREHEATING ORIFICES (HOLES) ON CUT LINE

WL20N1114H3

SETTING OF CUTTING NOZZLE

Bl (S Al O OIS il Sl S G5 Gl Gt ) e
(Fig 4) -0 S Sounl) Sals Jop o S S 808w Jon S
oS ol iy Bla S5 anl KIS S il iy S Sl G
Ljﬂﬁ-'tﬂaué‘mji‘

90° il S mhus (S Syl S iy sl S T LS O (AL
(Fig 5) -0aS g 58 WS 583 casaw )l (eS e JSl
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Fig 8

DRAG LINES

WL20N1114H8

49

Fig 7
CLAMP STRAIGHT
EDGE SECURELY

WL20N1114H7

&
v
3
n
!

Y K S L ES Hlga yol g -
Gualdi oo b -

Fig 8 (CisS) oi5sm (S 28 -
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1.1.15 G (CG & M) K psd gisa & J38 Jips
Jes L8 KSRL g ) Sab S (a3 - (Welder) Uil

=S 59 050 A g Ahm) ) S K Gl figa e e 10 Kl (S (Bl (il
(OAGC - 03) Uis s jha

(Beveling of MS plates 10mm thick, cutting regular geometrical shapes
irregular shapes chamfers by gas cutting (OAGC - 03))

SSols 5 QB Ly Al S B (l; Muala

O3S G ey S 59 (Gildaa S SIS o

Ot S oS Jdasa )9 Fig auld gl Fig JSo s s oaclBly Jon o
i il S ol o

10
45°
150
30
50 ISF 10-100
2 100 ISF 10-150 - Fe310-W - - 1.1.15
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE:NTS BEVELING OF M.S PLATE 10mm THICK CUTTING REGULAR | DEVIATIONS TIME
GEOMETRICAL SHAPES AND IRRUGULAR SHAPES
@ 5» CUTTING CHAMPERS BY GAS CUTTING OAGC-03 CODE NO. WL20N1115E1

50



i35 oy B Jsw e S IS S iy oL S
S A R SEEL T ) o S oSy SEL oV zy .

aaliia I8 Al p,l8 (S IS ) nlsen S sl Iy BS .

LS

Sl mslhe il il (S o pu o jugs S il 5L S .

S SOV gl o osb JBee sl Al

S U R Alald ) L) ey (S 8

o e alh n e JeSe ES 5l o S i € ST KK .

.wﬁ&&n&éﬁu)aéw\)jcw)sQLa}Sd\S .

(Job Sequence) i s S cla

c“da;ﬁséﬁé“' *
S Cla Sahu 0 S _#S .

S St S il sl Sl () &adly Kl R .

ot e S 5 S s g 351 g IS AS il s

-0 S Gl € sl BES )yl e S Galiig) o

33 Gildaa S il S 588 (g S ) Asa (S laa
(il i oS i S

oS g os) aS ) Ol s Sl s msthae S 0L e

oS Gl € alh K i S e

(Skill Sequence) <5 (S < b

(Bevel cutting by hand (Oxy-acetylene)) WS J g —w ¢l

GES Jian Jg) Fig 2 )9 Fig JSatiages ool oS Jom o
S CALE S adlh ) (o S adilaa Cila o

Fig 2

FOR SQUARE CUTS

FOR BEVEL CUTS

WL20N1115H2

3
C.
2

(Fig 3) -ce35%s s 5 s mosthae S (U5 58) ity sh S

S e B e iy 5y K, ¢ gy S Al il

=S S5 S JIs U)o Sy o S e o il Sy
(Fig 3) -l U Jiua e 5 Ly i Alald ¢jlaa s

D sy sl oS el S Jae SIS (5 5en (ST il
g LS i gl S (Y mh gl S g oSl ) (Fig 4)
LS

My S TS o S eSS o S lse ol
HR AR ¢S o Cusra

(Fig 1) «is (S sl

Fig 1 JOoB

£

<
-

SUPPORTS

WL20N1115H1

SETTING JOB ON SUPPORTS

G
T
:
v
i;
E.
b
=
+

ot il s 1S i 1S Y &S S iy iy
Cidad) Sals 1y 8
(Fig 2) -ce S Llaiil 8 U5 Ny S Gildas S Sl (S Jom

=S St g Sl O ) S S ne il b S J 5 S
-0 S Gall

pilh iy Dy 58 gd Compet] K A iy iy oS g (o

.L}:Adﬁwmiﬁé
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L G b ) 03y~ (Fig Bb) - o ot ple S SEL A S

Fig 3
o s s Sl S8 a
Fig 5 BLOWPIPE STEADIED AND CUTTING
ANGLE MAINTAINED BY USING BEVEL ANGLE
TWO SUITABLE BARS
- 2
Fig 4
REQUIRED BEVEL
ANGLE
QQQQiIDIRECTION OF CUT

%
: :
z =
§ 5
= b
=
Fig 6 =S S Gl S Jle 65 S Kl ) ES ad o5 (S R
'U:'JS oy }S UPL TN NSEBE d“ é ?“h é C“L\S c.d
(Fig 5)
. Adilea 1S &S (Jgan

I
a b ﬁ ‘S Al 1S e S B 5l (S Gila S ES

=
25 s S ) 2 S (sl b SO SS 8 Jlre _gal SO
o=l e G (S R (Fig 6a) -z Us il 2o
. 2 i&uﬁ
88 S o i (Fig 1) ¢ile S A Sos S by e k50 - -8 dilba K xhi SISF100 - 10mm 100 Jwe ola o

= LWL (e Fig 1 ~S L il gl S B 53 . e ey
= g el 5B e 2 e S SIS ) e 25 bl S Y 53S0 oS ke o

AC¢ CE¢ EB¢ o )8 paws o SRSy icomFig2 o s
o S oy b S e dald p sk SDA s BF< DF

S kb e (e 100 s =S Jleind S (Fig 1) Jiilsd o
larinad S Ly Sl )

oS S o

Fig 2

Fig 1

WL20N1115J2

oS g S clilin Sl & ) S 5 S JaSa S Fig oot

L]

=}

o
WL20N1115J1

a
N
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90°-( 359 5S iy b S 5 S Gl S ols S Cadia o
(o0 Alsa S s 5 (S @ a3 1.1.15)

DS £ 508 AN IS Gl S Y Elia i F) g 02d SIS e

2 ol

GS Ed S S 0 L o SIS Sl .
Y (S OBy Gilas Sy 5m

S0 N B Al o) b i S JO g g S

o e € alh e JeSe ES ) (K a S ST KK .
S il S ES s S il s
(S e 1S S S o S CuilSy o

p R S S8 R m iy el Akl S mh (S Clas
LS

o S Y My S Giph (S o e g st S il 5L S .
S ity sk e ) Al Al

08 DA Abald gl Uy i py (S J)si iy S .

b S8 ed g deSe SEC 550 (S ok S el SEK .

FS

S Aiilae 1€ (K 0 (Sl gl S ciba SES

e RSy giae S (aje 5 Jsh K Sy (pe S 3 e
Sl S S S S il gl oS ) ol oS Calia
S S il

a RS s K gbmm s obis S S e o

s iy b ST S Bl el oS Gl 5 ISy S e
oS e iy ol K

Githe S s (S O b Joss anlie o S _BS (WK e
.catuhlSL\\Aa

Hlse S e S Glilay (S a8 (S sl SIS ) culityl o
o Ula BS 5a 3l S

13 s
Sl Spba Sclay S _#S .

RS

o gl S il oL RS S Eidy Uy #S ol .
05 S dos Ay S mmaa ilas S se (S lay e
oS bl S Gy S 8 S S .

e S il gl sl oS Sad) S Aded KUK ulie SO e

S U G )

(Straight the gas cutting plant) o:S b oS &l g S ul

S e Sl u il Mala
-GS Fig Jigflasn gl (oSS

Fig 1

UNDERSIDE OF
THE cUT
(CLEAR)

SUPPORT

WL20N1115X1

CUTTING JOB SET ON SUPPORTS

: (Fig 1) VS ol s pls ol o8 S o (A3 S Fig 5553
S g o) oS ) Ol S A A Sy

S S RISV e K ASE S i g Gae S S S s
'}T'JU‘C“

#dhﬂm&@eﬁ“@?ﬁﬁéuﬁ@&ﬁé\ew\

w5y S oaly ol 3 ga 8 T S )

D5 S a5 UG5 s S 1 LS uaal) oS aild Ny S
(1 Js) -0 S Sune 5 1 1S el Gildan S e (S la SIS
Ol (Fse iR e Uiy Sle Al (8o S5 0.15 sy Cliins)
OanSl S g e e 0.8 = S 8 S Sl e i 6

- S e J )5 (o)
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Fig 4

UNDERSIDE OF
THE CUT
(CLEAR)

SUPPORT

WL20N1115X4

Fig 5

UNDERSIDE OF
THE CUT
(CLEAR)

SUPPORT

WL20N1115X5

CUT IN PROGRESS

o5 s S & Culiadi Lo JUS s e Sy 5 0 (San S

Jiin (e d S gl (S Sl 55 S5 (S 5 ASE Bl &1y pan S

a LSy s 58 &8 as (L gl S b Ly iy S Ll

(Fig 6) - =5

S8 ey S o ) S gl Sy Sy e
S dese A S s

L 3 P

0t S G oS L8 ULSs G Fig 7 Sl o

-0359 2 90° Bl msthae S (J58) il sl S o

-0 DS gl S (5 8 s g S Gedse

= L acetylene sl 52 kg/sq.cm 1.4 = S (sl S
.S e s kg/sg.cm 0.13 =

O Rk Gy e il sl BAK S Jos N B

(Fig 2)
END OF NOZZLE
/ CUTTING OXYGEN

ORIFICE

Fig 2

PREHEAT ORIFICES

PREHEAT ORIFICES

PREHEATING ORIFICES (HOLES) ON CUT LINE
SETTING OF CUTTING NOZZLE

WL20N1115X2

Bl (S s ope O8SS Qily Bh S Y el cplita) ) as]
- S

S Sl & Al b S S8 A8 e
(Fig 3)

Fig 3

C

WHITE CONES CLEAR AND ROUND

WL20N1115X3

OS iy _Bla S sl el S WS Gl iy S Gl ol

.Lj:l./s-'i Ja uﬂ‘miﬁ\

°90 il Sl (S Sl oS by Sl S Sy 1 LS G A
Fig (4) .S g 508 WS ) a5 0eS) o K

S g g S el iy w e S sl ST KUK
(Fig 4) -ce S p 8

e 5T e s S 550 ) pan S o S i e S
(Fig 4) S, Aald IS

S sl s Oaansl S Sl £ al Js S sl K
Y My Sagfle Sl (LS S SS a5l (S g g IS
(Fig 5)-<8 s eilu <

ol i S Jae W S S n gl sl oS ik
= 90° ilu S mhans (S Sl S g JeSa S K 1S U 5
ol 5eS sk JaSa Sl 5 ST S
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Y S S ES e s sy -
CITE TS TRT YN
G K S LSS e sl JuSy -
Guldd oo b -

Fig 8 (1) i3 (S &S -

Fig 8

WL20N1115X8

DRAG LINES

55

Fig 6

UNDERSIDE OF
THE CUT
(CLEAR)

»
c
o
ol
%
S
WL20N1115X7

Fig 7

UNDERSIDE OF
THE CUT
(CLEAR)

SUPPORT

WL20N1115X7

1.1.15 (4a (2022 - 02 5 5 NSQF) Jilig 1 oSl sina & S (1S




1.1.16 G (CG & M) K a5 sisa &K Jips
dee 18 Kl g Kby f 0dsT - (Welder) Uik

29V LS ) il o8 (S Jidy ) S S 68 (A ) a9 T S Jlirtian) KIS (€ Cpalflas) i)
(OAGC) - 04 2 ol

(Marking and perform radial cuts, cutting out holes using oxy-acetylene gas
cutting (OAGC)) - 04

S 0ls 5 Bl fER) S B (il duaila

RS G (a9 IS (e 0

GRS iiia oS i et gl ppad )8 @

Oy S i) gl s (il S K gl GrS Cul

e Sl e
@20mm RADIAL CUTA\
\\\\\\\
40 x 40mm PROFILE CUT S~
@20mm HOLES CUT / S~
Z/ ~
e
150
\\\///
1 100 ISF 10- 150 Fe310-W 1.1.16
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
*NTS MARKING AND PERFORM RADIAL CUTS ,CUTTING | [NEAR TOLERANCE =1 | pye
OUT HOLES USING OXY-ACETYLENE GAS CUTTING
*@» ~EI» (OAGC-04) CODE NO. WL20N1116E1

56



O3S Cu aald J e ) dla

Sun S e e sl o @l S S e K w o S
Sl S

S Jlaind 1€ a0y il S cla S ES (o€

e s) B 13 Sl 1w MBy oS il A Sl
e K Gae pen (P 68 ) i S Speamy S K Sla £

oailis S S Guf )5l (S Gla Bl S (5 S S

(Job Sequence) i s S cla

Oodile b)) caasT gl S e S gada My IS
Josi s 88 lia ) 3o w0 S opde S 5 ANK
oS Sl S

o WIS a (S il S mhan (S E0L s
-0 S S sl gl o S I8 J 558 (lae S 50 (S Sy

S 1~ sllae 1S Galitanl ) sl Gillas S il S J s
-wi S

E‘J =% 6;5”&/‘5%)5 ‘i“.ﬁjjﬂ‘)igr‘“%-b‘ g Sdos e
)gémué‘)@éa5cmc.kué@uém$\})m\\s r';:\h
JENEE

(Skill Sequence) w8 S @b

(Marking radial cuts and holes) LS 3 ghid 6S Gsal s Jgh oS B

S e Sl u Gl Mala
LS 2 QLA 58 U si)gm gl oaS dily) o

ofig S o S e IS ) sa ol lesa 1 LIS udly Sl

(GS) s S Swade 2 a8 s) 3l I3 LS S G sal ) gms sl US S ES i) S s

et e pA S s I AS il s 3 o 0, o &,

57 1.1.16 (34 (2022 - o2& A6 1 NSQF) Uil SGasubsine & X Jips



1.1.17 e (CG & M) K psd gisa & J38 Jips
Jes L8 KSRL g ) Sab S (a3 - (Welder) Uil

Rl - &S g ¢ S b s il (Mg sl - i - i - (S AL S (el S S
(Sols) U s s gudaa 58 (19 LS J 8 SV Ky 3

(Idenitify cutting defects - viz - distrotion - grooved fluted or ragged cuts-
poor draglines rounded edges tightly adhering (slag))

éuﬁbxdﬁ‘f‘)ﬁe‘i&‘é&hw‘m‘
S (il S Gallll g S (e Kilyg uf e
S S0 oS T gl Ay S padlll S S Gl e

Fig 1

Fig 2 1
i 180
Ny} ‘

220mm RADIAL CUT.

40 x 40mm PROFILE CUT

Fig 3 @20mm HOLES CUT

WL20N1117E1

A
[<-]



O 58 e el Sy 5 ¢ il ila (Sl e

(Job Sequence) i s S cla

-0 S g Dl sy (S o) sl S ailE (e 1 o

1 Jas

.wﬁoyu‘guduié\gétéduyﬁbi

Fig s S S =

Al S Ll
Ex.No

59

1.1.17 (34 (2022 - o2& A6 15 NSQF) Uil SEasubsine & X Jips



1.1.18 s

(CG & M) K jassb sise & S Jius
Jae 1S Bl g) By 5 st - (Welder) Uil

(1G) (OAW-04) it g Sy il gSeuul yy Cupdi ) aa) (30 e e 2 (e i gy Cuth

(Square butt joint on MS sheet 2 mm thick in flat position (1G) (OAW-04))

S ol s B Gy ala) S e (el 1 Male

S S ol gidaa S KA .

RS U (e il gl oS Qg LS S Sy
028 Ay (e O gy Culd oS il g Sy i) g @
S il gl Cila 5S Gila o
«0 S G plS il S 3hg S ) @ Sy ailda o

© £

FLAT POSITION (1G) (OAW-04)

SQUARE BUTT JOINT ON M.S SHEET2mm THICK IN

2 ISST 50 x 2 - 150 Fe 310-W 1.2.18
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS TOLERANCE *1 TIME

CODE NO. WL20N1218E1

60



(o S i S Bl Al S

oS g8y p o e ol Sl

Cish b el S g K S -°40 °30.S 3, L
°60-¢tls S U058 il sl (e gand S Oam S alh 035G
opls sk by ) ST70°

28 ) as) S S B gl S e sk LG S S
by il b sl oS deld ) S S a (kb S )
ol S S s

DA DU sy (S il sh il S S pa IS ou S
RS

S JaSe S8l sl baer S s c0S) e i
-0eS)  GNF DBha ) LS 18568 e G S U el ST
-8 )30 S g ) S e S Sl g S3L

S ~lae S Sl n )y S ailes Jns

Sl S Sl o) S5 Jesh S S S ES T e -
.QJML»]\S\J%

oo OleSy S (A e -
JsA s e 033 -

Jo ni il gal oS Gl AS S8 a0 SG iy Gl S (B
-l

(Job Sequence) i s S cla

oS O S U388 S Gils e S K3 .

JeSa (S oS s S5 sl oS N (e il Sl S s S e
O i S e

S OA S 5a S e e 2 S Us3E S AS L dad SRl e
S SCHU B S TR JICH T W PN

0.15 L3 LS S S 7 eed Jos oil&d &y Kally (el o
=S 0 Usisron S Cun iy o8 S e i 8 o) 5K

=
D3, ) S &aiy ) K80 S <3 C.C.M.S i ke 3

Ol ey S Kl u ) 2 58 Al

S Cun ald Jjani e

S8 g S8 Jlenial gpe g sl o G usie S O3S e
Sie e 2 gy e ol S e 3, Ll g fe e 16025

o S Sy s e B n o e b ol @8 &y

28 il Uagf gl s Ul W i 7 b g 58 (558
il Ula LS Gl (S o S &lilga

i fioJligd o s osnm Bl ol S Saa S8 &5 jslann o

-2

cone O gy Suld  Jalf Sally S s sl S ila S SE .
S G gl S gae Sy

(Skill Sequence) i s S <l

(Square butt joint) <l sa & i gl

Ll Sl g Sy 530 95 = gii)h = dm s e

Fig 1

WL20N1218H1

Sl ey sl S B Sy la S 53u 2.0mmx50x150 : sk
- Sk S S

O el Salls oS Gs38E S e el o SOSE gl S
Sy S e a3 Upedte Hsl e il sl e 2 e sm
(Fig 1) -0 S Sum gl S a8

D ST AN S TR S P Nt N A VST e YL Py
S Jie G a5 il (S 2 e il BSOS B s 5 2
g (S g

Dl ) S e il Sl S Sl e eS8 p San
(Fig 1) -0 S Sy & 5y osés
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Fig 5 KEY HOLE

/ 3mm DIA. HOLE

WL20N1218H5

S Gla s S Jleaiad 1S (G U S 3p 028 een

(S ~iilaa 1S jlma S 3L

LSl Seia) Sola -

(008 S 5 sy pn AU Sals Savw -

LS @il (S Sy (S ladsl sl s oz e (ST Sy -
(Fig 6)

Fig 6 EQU/\L .
N

& HE|QHT

A
\ 4 K
UPPER SIDE g
g
E
(Fig 7) LS &la S dsaa daSa ) 008 il (S 0sod -
OS5 S 8 oy s 2 Sh s pailE Sy SUnila gy -
o s R 5 g oS (S
Fig7
Qu
AL
YV'DTH
EIQHT
PENETRATION g *
7 ——
z
ROOT SIDE g
E

AS Ol Sy S Gl Gl
= e e 75 Alals gl o S i KB -
o e e B el (SIS -

S Sl ASU pida s ope as lean S il a8 SE
.ﬁ&&aéi\ﬁ\ﬁ);\é\é

Som b eaa Gl 81l oS S S A ay S S8

(Fig 2) -0 iyl

Fig 2
5

\ IHH‘HHIHH \\HI\\H‘HHIHH‘HHIHH‘\H
I outoF

2»‘ ‘* ALIGNMENT

WL20N1218H2

oS S S i S il n il S U UaSe s Kl

Fig 3

| \ 4 |

SUPPORT BLOCKS

WL20N1218H3

(Fig 4) <02 S & 58 s 1 oy iy S Sl s

Os ez ob el e S Jsaa dee S 8 Jleniad 1S3 5
‘S Sy S Ve Sy ond

Fig4 FILLER ROD

MOTION OF BLOW PIPE

DIRECTION OF

WL20N1218H4

D AR CSoa g yspm Bl oaS i S35 B ) iy sl
(S o om o b sh S S,

OIS S35 B ) alh sl eSS U (S dee QS
Ll A8 o) gl s S by Gl sa 02685 DA S dip (S S

Sy S o usir SU by wSS as ai S 55 (S5
(Fig 5) - =S \a U i S
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1.2.19 G (CG & M) K asdgize & 35 Jius
SHiss S Kidhg - (Welder) il

(1F) (SMAW-04) (e i isy cold Ssa sima e 10 Uy Coly Gl p) il g Ty lé
(Fillet “T” joint on MS plate 10mm thick in flat position (1F)-(SMAW-04))

Sl s B Gl sl S el alia
O S S ) il K13 8 e

RS G 3 (g Sy Sl oS alS 0

QK8 Lg) Gy Qijd e
.ug)SJUAJ3|dM3Suaiméchu .

2 50 ISF 10 - 150 - Fe310-W - - 1.2.19
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
NS TOLERANGE 1 TIME
FILLET "T" JOINT ON M.S PLATE 10mm THICK IN
S %@% FLAT POSITION.(1F) - (SMAW-04) CODE NO. WLZON1219E1




Fig 1

FINAL POSITION OF
THE WELDING

PRESET
2°TO 3

WL20N1219H1

Oise sy 0 58 Jlaniud ISl e Lo 4 Bl &3
PR ENPP FAPS:

23S Ky Gl o ) 160 L) 555G MLS B8 oo
S Gla Sy il el S Kale uln g A

Jasial S &8, 1 S _aila o€ 3l S S oS3y,
=S S e o le 10 rsthe (e 3152 S &t S
o SR S0y st e S dhals (Sl
S QLT i s S Jlanial IS SiSS

S e S 3y ol B S il

(Job Sequence) i s S cla

Sy S & LSy [ S (ke S Kl S
s

-0 S Jlb il Sl S s S

S Gla S mhan ol oSy S, S sl

Oy ] (bl

= S U35 e S8y KB 5l KT g Gy 0sise
-0 S Suw Uxe Fig S

sy 92° —w 93° Gl S psadaa (S &y S 58S
2 3% i (Fig 1) -oaS Qo g S __5S,

o oY) G ESE
-0 S Cas (e (i gy i S Sl g (S

o e 53 R (S e e i S S 3550

-5 L.F‘S L-A Al axin
S8 s S el 1S k8 e 1 315 S (b o
RT3

26 S Sl s gl (2 ) 110 L5 355530 MS

OlaSy S 80° il S (Y Sy 5l 45° laay S Usily
SOl iy oS a5 3y ) s i JAla s S

D s s @l S pen Ty il ) Sl
1SS S Gl —w i

(Skill Sequence) w8 S @b

(1F) Fillet <T> joint in flat position) (1F)) use ¢y jss Culd &uiil g (T Sl

S esae SOl Gl

ity &l ga (T e O oy Culd jg) (S LS o

Fig 1

92°

—L-TAcKk WELDING

SETTING AND TACKING A TEE JOINT

WL20N1218J1

(Fig 1) S8 Jg) i fi S b Sililga A

~—-Fig 1 S0 e 22 (- S92° laa n Sl £ (5555
Uila 50 1R5g5 SOlShs o (ila (S g ol S 5 92°
il g (A U LS s & 1 S gl Ay 55w 5
S S Jlanind & Gl fiae 1315 S G535 s osm usis =S
= o 110/120 s 3558l MLS B5S (laa s S Sy s S
L K Bl g

LBl s zob (el e Qs 58 U 35S A8 Gl (i S il Ol

.szﬁﬂa)SAmé@}\Pééuém.d

[

Sy S Sl g Sl 5 o

oS et S din S 36 e Oy Culd S Sl

(Fig

1.2.19 (34 (2022 - o2& G 1 NSQF) Uil SEasubsine & X Jis

2)
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Fig 3
LINE OF WELD

SIDE TO SIDE
WEAVING
MOTION

COVERING
BEAD

WL20N1218J3

o A (S S AS Lus eSS S masl) Sl (ol
Aéd)dﬂjjﬁa“’s:“)ﬁ:“gr“']o BRI &_A;\
STy et 5 S Jlartias] 1S GG sl ()5 50 Dl

S Gila m ol cea) S 3 Ay SaS AT S

):’L)"‘}j ém)&é:‘?—‘:“c‘sji\ :Jmlsmj&i\gﬂ
Gt DAL S B0 S (il ST ) S sl S
L= S s

03V Fig o (oS Suld e S ailan 1S 8 &ls S ailss
= ol (S Bl Gph i Sy ) il

65

WL20N1219J2

Gt 1S s sk UleSa S Ostly (e aasl ) 358l S 45°
Gt s JAI sl el e S, SR 280U B 4 S 2
U 3 S i JAl e 05 Sis) sl 03s8 S B 2 S ax
S S oY Sl gl S ST puaiia ol JL ) 5k
00 B S5 Lyl ) e ) S S Sl 5
Lo 1356 S la Lo () A (S 8 dald S Sl (e

-0 S Jlainal (i ga Bl il 5 Sl

e e e e 10 Sle S8 K S5 S S (Fig 3)

1.2.19 (34 (2022 - o2& A6 1 NSQF) Uil SEasubsine & X Jips



1.2.20 G

(CG & M) K a5 gina & S Jius

SiSG S Ky - (Welder) Uik

(1F) - (OAW-05) (e (i gy Culh Jga o e 2 Sl g S Cgh gy Ciadh Q) ol

(Open corner joint on M.S. sheet 2 mm thick in flat position (1F) - (OAW-05))

éwhﬁ@@yiﬁeﬁ\é@‘aw\m&

08 S Gl il S Sl j3 e

OIS Ol oS By S gl el iy qualia o

S S ol Jjand gl AT S 3158 590 ) 8 qulia o
=S8y oS Gl g S Jlarial IS SGISS SigAR .
“ S Alila ) dila oS aildi S By

=&

OPEN CORNER JOINT ON M.S. SHEET 2mm THICK

IN FLAT POSITION (1F) - (OAW-05)

90°
//\e
2 ISST 50 x 2-150 Fe 310-W 1.2.20
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS TOLERANCE *0.5 TIME

CODE NO. WL20N1220E1
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Db Uy S U JUS Usis oSy o Qs S il S Al
i oo o8 e Jamte Se sS3, DB e S Db
S S @l b ol S S ga dulue z ok (S Glie (SSY

oSS pa IS e

dsiis 255 o) hgsda plh b oS iy e B Sy
28 oSy S B Alald 1S e e 1.5 w1 Ol S
1S SRS s 8 el S 8 deala s L) 8 &g,
18 Janiad

L (S Jabis Jisa Sl g o JUS (5 a9l S Jg =i 1659
-5 Gy o S il oS By S

duala By ana L 15040 gl S g JA1 e Sy bl
g8 SBlal S alaa B ) £ od S she S S
-0 S Sl

Satly o S S gl il S G pa e S e S Js

up Sy S

DS Bagina S il b ) (oS 18T S J e e S il

S

(S Alaa sl (S Cilea S il sa 33

e (S Sy Dy -

Slais) osl G g S e -

R JeSQ 1S By s A _SEiiln cy B S &y, -
(oS 0558 S Sy))

(Job Sequence) i s S cla

Aokl S 5 S e S S S pis e

e S el Sy Sy S e e 1.5 ey S gslS e
SIS EL S S Gl Sy s JKH 2000k S s ae
S Gy gk Sl Qg

S8 o8 sl S Cpd S5 i Jogi ol S o usisn e
- S Swadil 5 0.15kg/sg.cm

oS e jld e L 1,63, % C.CM.S

‘S Jlainl nadin I8 Kiillyy (uf ) i el ililis ol o

S8 s S s S S uiilga S35 oS Sun s 58 e
RS S e Sk ) g osm Usied S Sl

S S S Ty (S (38 Qg il S 1Sl (SIS e

-0 e s 5 s ys e S sl oS Clia S SE

(0 S Jlatial 1S ey ol S g8, oS 0955 0 K

0S5 ) Ut Ol 3s Call 5y U KGRy oS Cutil g 008 S

S °30 = °40 5 °60 = 702t il K315 B 55 iy sl e
2 JUS Sl Gl S il sa o5 gl S Y Sl IS
i S Jlain) 1S (S8 S S0l e S g 5 Kallyy

-0 5y Gl (S il ol

(Skill Sequence) i 5 S <l

(Open corner joint in flat position) cxlseS il sa A (e Gl j gy Sl

208 Sy g LS S Clilga SIS Gl e

Fig 1
~ TACK WELD

CO—>
O—
¢

CO—>
]
O—

7 TN

1.5mm

ROOT GAP

WL20N1220H1

G Bl S 058 S s sa S 8 el S Gy S S
&\u)déyﬁéyﬁd\.&ﬂu\&é);ﬂu

(Fig 1) -0eS Cums e )2

oo e i Gt gl S @l &) e e 1.5 S 5588
oS s KBy s

oJbsd 5 s Csma 81 sl (oS S S A (S (5355 ead S
(Fig 2) xS duanil 1S i) 5K 35 0 o

Sl g gy Clil g L3S Cgl
U.-PL‘-‘ iuuusﬂ@uéd}:é@;..a
(Fig 3 & 4 ) L3Sy U i ys g S 315 Ll ) iy b -

LSy Dl oS Sl (S dee gy -

67 1.2.20 (34 (2022 - o2& A6 B NSQF) il SGasubsine & X Jips



Fig 5 Fig 2
CHECK ALIGNMENT
WITH TRYSQUARE

TRY SQUARE

KEY HOLE

TACK WELD —/

WL20N1220H2

WL20N1220H5

P Lk

:
3
[y
B
$
£
h;
[
&

d)a:@mméc\ﬁuhacuc)’nsﬁ\ﬁim\);ﬁﬂg} -
il ) a3 3 S R et S

(Fig 6) 02 05 U gl Silaiglh )l S5on s sbe (S 3 -

Fig 6

EQUAL WIDTH AND HEIGHT

WELD LINE

WL20N1220H3

Fig 4

ROD
NOZZLE

FINISHED WELD SIDE

WL20N1220H6

APPR 1.5mm DISTANCE
lﬁ BETWEEN
CONE AND ROOT

(Fig 7) s S (o) S Ty ne Sy oS Sl sn Sy oane (S

Fig 7

CORRECT PENETRATION

WL20N1220H4

dsin (S JseS S oS ol S S Jaals gy iy S -
(Fig 5) LS s 48l S (Ule_9)
o Cosa 2 S gl S osdls S U A S ol el -

-osla A deSyeal)

SLIGHT CONVEX
™~ BEAD CONTOUR

WL20N1220H7

1.2.20 (34 (2022 - o2& A6 B3 NSQF) Uil SEasubsine & X Jips 68



1.2.21 (3 (CG & M) Ko s gina & 5K Jis
Saiss S Kl - (Welder) Uil

(1F)- (SMAW-05) (e (i gy cld Sga s e 10 il g qud Culd y Sy L)
(Fillet lap joint on MS plate 10mm thick in flat position (1F)-(SMAW-05)

Sl s A Gl sl S el aalia

a8 S 2 555 S Gy S S (el o

a8 Bl Sy g 08599 L) LS iy sk S il ga GulsS QgL o
S, e Ol J gy Cld oS Gl gl o

Ol g8 @iy K8 gl Jiild o

(S Al gl e oS (ailli Sl (S Gy o

19
2 50 ISF 10 - 150 Fe 310-W 1.2.21
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS FILLET LAP JOINT ON M.S PLATE 10mm THICKIN | 'OFFANeE™ TIME
@ S FLAT POSITION (1F)-(SMAW-05) .

69



Gila i U ) sl e pan Ay s S &l @
RSB

S il IS Ses A S S350 S cla e

oAl S bse sy s 5 S Jlenind S 5l e 14,00 o
o) 2 ol MLS. 150-160 TS (et .S SR, Kas8
S5 il S S Sl

S0y e S5 68 2 JUS (s gl S &y

S Glarob el oyl ol S Kl _w iy s Al e

1S Jlannl 1S g By o S 8 S ik 18 0

.w}@wﬁi}qhugd!é}hjj\ud&é@u (]

(Job Sequence) i s S cla

é&éu;jﬁé@ﬂjdéﬁﬁ@&éﬁ\)i Ld
- S Qe il S S Q5SS IS e e

Osaba w i S sl sl o @ S burrs JIs Kasu £ e
oS Gl S

- S Cum e Fig S il sa il Gitlae S S8 (5355

DCEN polarity 8 «adie & DC U Spa (S pdia o

O e Akl

ALy SE s o o
S S e Gl g Culh S Suiil gl o

Wl s 58 Jlenind 1S Dl e e 315 S S, S8 e
&5 8 Gl (3 al 100-110 355583 M.S B8 Slass .= Ul

il S
=S O Ky 5l 045 SR g A gilu S isS Eulh
(ol (ks S °80 43

(Skill Sequence) i s S <l

(Lap fillet joint in flat position) Cuiil sa Eulld cal (e (i gy Sl

S e Sl u ) 1uaka

oS Al ) oauS LS Gl g Euld Gl (e (i gy Culh @

LS Kl (e Oy Jgy ulh S ) g il

MS %58 sl 3.15mmg &b S amp 100-110 &5, &3S
02 53 50 - lila il S35 50

ms) 38 45° Ghasy S Gud Sl sl msly 80° S Y (S 3hy
(Fig 2) -uSL

10°

/i

TRAVEL ANGLE

ANGLE IRON
SUPPORT

WL20N1221H2

paide Syl ol S 5 8 deala Jsaa (ae gy Sy sl O U
oS, D) AR S S

(Fig 1) Wiel o Gl gl Lisd uii 8 Sl s S

Fig 1

WL20N1221H1

SETTING TACKING A LAP JOINT.

-0 S G il Sculypsl S e e 25 S Suil el

2 O Usisd - WS g line )y ol (S (B (S Sl
IS Gt S o Bl 2 S (il iy S @l Gl (Fig 1) 3hs S8
o S8 Al e Bk clie wg pur SOles )l on iba
3,54 3.15mmeg MS e S &i < 120amp = S K
=i =S dlexial 1S (Fig 2) ol dSa 08 Jlariiad

S S e G ) g Culh S Sl

1.2.21 (34 (2022 - o3& S5 5 NSQF) Uilig 1 S jasubsine &K (s 70



(ol G ) (Fig 3) 0aS adilae 1S 3y Suls

= e S ane sane Slad (S & (S
.Samuﬂ?icjusd)ﬁj\ls%

" S o Rl Sl

Fig 3 CORRECT SIZE FILLET
WITHOUT MELTING OFF EDGE

AND EQUAL LEG LENGTH

INSPECTION OF LAP FILLET WELD

WL20N1221H3

S iR e S S A ik Sl (S 3 80

S ciba gl S e wr b el S 30 S &y,
I8t Amme - S SGETS S8 s Al S eile S Eu S
W25 S ki Sl S 35300 - amp 160 L 353 Gl o

.ugJAL\S‘)aq‘)LJ_J\U:\?JeALUCm
LS Jlasind S By S1g 5 oS La (S s sl 3 35800 s
APLRES

) S S SsSa gt o) sy o S 5 sl 58 5
USR0S 2 LS (5 gl S by S o

o B e e Iy e Sl S Bl

Al gl S G U i S

4 1.2.21 G (2022 - sadi 5 I NSQF) Sl : S5 aSbsisa & JK Jips



1.2.22 3da

(CG & M) K ashgia & S Jius

SiSG S Ky - (Welder) Uik

(1F)-(OAW-06) (s (s sy culd Aga e e 2 Gl ga (S5l o Condi () )
(Fillet ‘T joint on M.S. sheet 2mm thick in flat position (1F)-(OAW-06))

Sl s B Gy als) S 3 Gl 1aalia

S U ol ke S KT e

GRS Sl ) S oS Gy S lg e

028 e il S g8 o9 31, Ll

S Sl e gy Culh oS Gila

“i S Alila ) il oS (el o S (aild

© 7

FLAT POSITION (1F)-(OAW-06)

FILLET "T" JOINT ON M.S. SHEET 2mm THICK IN

[ ]
2 ISST 50 x 2- 150 Fe 310-W 1.2.22
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS TOLERANCE 0.5 TIME

CODE NO. WL20N1222E1
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O3 Sad Jin g i) (S s S Ble ) S 5 Sl e
o Jsa s S S 3 B ) (mas JlaSe 1S Sud UK
.éﬂwi}qﬁ#éﬁ‘};éuﬁ&l

bl S B By Gl S Dl D) Capd (S i e
o S 3,

S el dee S Cuilsn 3 S e S Jsome 03T Sy e
0S5y Sy ey

S S ol S il Sl ol oS S S )5 eotlene S i
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Alas 1S el 5mge pe Sy Sl ) (oS Cilia S Guallyy e
S

Sl J 9

S A el b Ops) U (AT JlSy coama o S e
oy s Sty s s equlyss) (ES JBIon SS pailis
Kl iy S (S b o)

Sy Cioh g msn S il o S Ghene o

(Job Sequence) «i s S cla

i S Uk 2 58S S als Gildae S B3 e
S Gla S s US sl gl S Oaodle s s (S Sl .
‘S i e Fig oS Gl ga T7 S Qe Jadi Sally o

S =i s s =S Juasind IS 1Sl () S amy Sy Sy o
LS gl

o adin S Kl el ol o 5 S e

059 D) X Sad S5 i dhg ol Sadly Kadlyy Gl e
oS G g p e /el SK0.15 o S ggef

S e 1.6 L 0o 0sisd =S Sl o S aalh J e .
3,088 S 2 o Se gl S C.C.M.S

SE s S Sep S Ak (S Sl Pl S ISl 5 .
S Gila S _as

%S e Gl ys Sl S Ol Jaf K8l e

08 S Bl ) S gyt Sl il S S35, A o
U )‘63‘-..' S é

(Skill Sequence) w5 S @b

2.00mm il s (Ty g Culd Gl MS e (i gy Sl
(Fillet weld ‘T’ joint on MS sheet 2.00mm in flat position)

S e Sl u ol 1uala
(S By gl LS (e (i jgy Culd oS Culilga S

S S s S Sl I S i 23S

Fig 1
SUPPORT

TEE JOINTIN
POSITION
FOR TACK
WELDING

/

WL20N1222H1

s S5 S ilgn y (Fig 2) wsom 0sisd sk Sl S il
RSB

D81 iy G s Jleind gy Sl 2 5y e (il Sl ga Suls T
D) Soeme JSE s o S 58 S Al sl J8 e pend (S Qg
ol gl R Sk

e S o Gl s (oalial SOl il S (ol (S o SIS oS
=S (o5 &S S (Gl (S S sl st () S pailis (o8
S50 (e cailia Sl NS S o Flig LS Shy gl

oSS Rl s US duala sk daSa oS Jsa (e s S5

Ui o O gl L S 8 S 9355 Sl
xS, 3 sk S &l (T Ly dali Kby S (5355
(Fig 1) -0%S0 0se 0l 5S 03355 S 508 Juaniad €& ) sy

(Fnos) s S OA S Guilsa 1355 88,5 AS ol Al
= V568 e 35S iy s
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S8 Osd S e Sy sl Sy SE ) S il g e NSy
ool S il g g 58 Sy g o e Sl iy S Sl sa
=S40 =+ °308 35 DB sl sy Sl S 070 — °600m Cians
2 S il K35 s il s S5 SE GV (S iy
i S ) (S 0y S m - ils UeS) 450 0 S gsahau
L Ll G o ASU aeSen S e G S By
DS 2 355 RV gm0 JéSa sk Jlse 2 358 Ui NS S
L 65y om0 S i sl 3 1S il s 55 on 6K e g sk
alt oS Jala 3, B Gae e S d S K S Sl o s
S35 8 ) (00 S (S (S e Gk S Sl oL S
3, OB sl il b 83 S L o U CSa s iy S
O Odd Usisd ) s Qs ASU oS Ciadl) S b (S e S
s el e S B ) Sala Ly Bgiae S Sl Sy

‘S i Sy Suls

(Fig 4) Odsud) Jsa

(S Ailaa gl S Cla S el

(w3na o % g gam ) SS) Fig S 3w ) iy sy -
“od S B A8 s B (S Sy e (S B il -

Al o Flosm LS -

Fig 4

SLIGHTLY

CONVEX
NO UNDER
Ccut

Fig 2
D
< TACK
2
3 ?}E
Q)

g
]
g
=
<
TACK WELDING A TEE JOINT 3

Sdlg e O Sgy Sl S Sl s (T Suté (Fig 3)

Fig 3 -0seS, o (s Sulh S 2 0 )l ) 3iSen S SE S8l

Fig 3

E

BLOWPI

60°

W

45°

WL20N1222H3

,_
WL20N1222H4
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1.2.23 (3 (CG & M) Ko s gina & 5K Jis
SisS S Sl - (Welder) Uil

(1F)-(SMAW-06) (e (s isg cld (Jga e L 10 il ga SIS Gyl o Sy Gl oo
(Open corner joint on MS plate 10mm thick in flat position (1F)-(SMAW-06))

S Ll 5 BTy Al S 3 1 ealia

RS G gl S € Gy aguadia (e (g oy ld oS (gL o

S Sy g Qg 0sigd oS 093K o

o Gl 0l S ST (S g (8 S S S e

1S BB U3 (Mg il sy gy 58 e S ikl 8 39 S0 o

(S ~ilaa S il g S8y ol S liga (S gt o) hgadaa («Jsd) Ol o

2 50ISF10 - 150 - Fe 310-W - - 1.2.23
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS OPEN CORNER JOINT ON M.S PLATE 10mm THICK TOLERANCE *1 TIME
H @ IN FLAT POSITION (1F)-(SMAW-06)
* + CODE NO. WL20N1223E1
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e S e 1.6 Al S g S Jsia A5 Gl b
.du,y:..lbél.}j

oS b S e S Gud S o5&, 6 wyspa K.

4mm S8 ade MS 160 &8 Saily ol S amps3sisll o
-0 S o g

S Jlanin €35 5 4MME i oS S0l3S Sle 2 Sl e
e ) By ) Sy e S i Ky Sb S
S RS Al 1S sl A sl S Cla 7 b el S A
- S el (S o S o d A

S Jlariad S Gise Sy ) 3800 i i sdgnse ol o
S 5 50 oS L (S S a8y S gt s AT i
e Ul LS il

S ciba Soi Al o S e o

(S Al IS 3L Sl i S
=SS S S Ghsas Gy sl gy -
Sl g ysy b SIS ) S by by Sl -

Lo Sy o S 1S Sy sl sl ¢ i s Ve e 00550800

= S e Hse (AU (S Qg e

(Job Sequence) i s S cla

0S8 O ope Flu Gildae S 813 S gl cls e

S Gila S ggadan ) GeolS Iy S8, S sl e

O U 1S Ciw sk S Gl SIS Gasl SO S gl e
-0 S Jletind B 0 B il S8 &5, S e 25

«aiie & DCEN polarity 5 — Uls LS Jsis) 5, DC S e
S

08l 3580 MS BS adie sine b @ 3.15 Jul S Cuilsn e
02 usm 0sisd e S8 Jleaind S &3 S amps 100-110
-0 S Sl S 5358 S Sl

SRS Sy S e e o 5S GAblia WS il Gy e
08 Jlamiad A anlia S S

S oG R ) S @ls (S et S Gla S OSE e
-0 i i ol 5SSl

S S S (e Gy Sulh p S Gl S Sl ga e

Ote Gt sa s iyl (S S S keyhole Syl &g, &i3LS e
S deals ey daSa ) Dl

S ailae 8 i S5 sl S dba S5, o

(Skill Sequence) i s (S < b

Ol o) S LS il g S Gl e ol gy e
(Prepare and make open corner joint in flat positon)

Ol Gl g SIS Cg) e gy Clh e

e ole 20 (Aad 03y w02l (S Sy SE Ly 5w 0552 - S
(Fig3)-=

Fig 1

&,

WL20N1223H1

LS S g Wd i 5 68 9383 S Culy 1 S &bilga S gy
(Fig 1)

O s S Qg psh S Quila IS G SOl s S QL
O il S @l &gl sie S fie 2.5 g il s s
Ul S, °8758 Kl laes S oy ) S 58 Js 88 £
=

SF U U sk S 0510 ushdle S Gu it S
(Fig 1) -0 8 SSam 58 230 S Sl a sl S i S

2 %908 Kl AS i Aish o) SIS S J SES S G El
S Kl gy ol S S S oS S e S5l (aS S
-Fig 2 - S Jlatis) € a8 (S

S a2 o 110 - 100 Ls) S e @ 3.15 35500 Gl il
Uiy S e 8 S Sl S 58 g 58 Jenid S i
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Fig 4

60°-70° FOR FIRST RUN

70°-80° FOR 2YP&3%° RUNS

TACK WELD

WL20N1223H4

Fig 5

3mm DIA.
HOLE

¢

THE KEYHOLE.

WL20N1223H5

SLAS gl g isald

MS 5 ale St ol g 4.00 i S S5 Koy Ly
gy g 58 Jlexind 1S &6 8 Kby amp 160 L) 355
G ey AIS e 5 KR8 ) Sl sy S el Gl )
S Pl ol S350 s W S s )lS Gsigs S gsidy s
B ENTR R PEN

LS LS (e Fig 4 A8 Las masl ) 358000 &S (iliy iy S b il
DA Dl (S i ple Sy oAl (ST el -2
N

Sl ol oS Gila ok e S Kala i i i s Sa3
(= 2nd = W& LS Gy € ailss alai S gl oS il Sy
s =S lexial (05 (5 i i oS LSl Ko <

G 8 Sallis Gl (o ol 160 L) 355 M.Sie e g 4 -
CSpa ey (S A e ikl Sl S S8 -

o SO S  ss J) Cas SO (S i -

Fig 2

WL20N1223H2

SET UP PLATES AND TACK WELD THE JOINT

Fig 3
TACK WELDS (20mm LONG)

OUTSIDE - CORNER JOINT SETUP, FLAT POSITION

WL20N1223H3

290° 58 msl) AS Al s SONS S J S S G S
s msl ol o S S8 S oS S Gl )5 S S

O e S 2 S g gy A8 (il Ay oS il
O i iy Clagile Bl gl

D) Sl (63 S S g 58 Jlaaiad S i QB s e Sua

.ugJSdLm

S8 S oy Gy

5 e (pl gy Culd S ) ga

GEe e s an S S wiph (S o) s,y &S

i ,S Ky 5l 3.15 3580 e S Jlenind 1S Gl ) -
ol i o) 120 —+ 110

UeS) A p S Sl paida o 58 -

S 55 S ey S 060 70,5 oS il S oY ALy -
Fig 4 LS, e i)y JSE 5

S S8 S Sl G S (O )dsAs JeSa -
=) S ) (S e - Fig 5 Ul Jse S cud S 8 S 3y
s e s Jlain) S Kol a2 UgS, )z oh
i S b el S ealie K Jda ol (p K ilaz jha eal S
O -0 s 2 G S Sl S o) Sis) S ol

S g o ok i g o
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9 gl S S B 1Fig 7l
Culld JeSa piry S Siian ) sily il ) e S5 i ; il

8 o AT ulh il BGH & o) o) Sy w8 Jaky

REERC WY
‘o il (S (B T S o3 leal 1 o JUS S S8l

ot O Sy u s sl sl (Ko pdl s o lla Sy gl g asd
U

(Fig 7) -dsaa JusSa o) JaSa tddiph S g
SL e SGea tondan (SOl S Gy

COMPLETE
AND UNIFORM
PENETRATION

BEAD CONTOUR

WL20N1223H7

i ~S L (S Jleniad )5 5 1S Gladd (S ST sl 358500 -
Fig 4 - = W& LS Jlaaial Gre yiud S35

Gl os) e S oS ST ool 3 G (s il S S a

SR e bsd e ik msaa € i o W G5 edl) e

ol Al S S5 )

S ooz 8 IS Sl il A S Jsene g~ s0AT S Sl

LSy J 1S 38 S5 3 G5y pmm € 3500 81 U L LS o8

D580 30 el S8 Sl b G pea S g )UK SE s

(Fig 6) ~iea 1S Slig Culh (e Culil g i S

‘S Gla b ea) S ual

S San 3 °90 Bl lae S sl

S Sox S Alagad (S 3y My S Geom S Qo

S Ayl ) AT

Fig 6 UNIFORM RIPPLES

FINISHED WELD SIDE

WL20N1223H6
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1.2.24 G (CG & M) Kijasdgise & 33 Jius
Siss S Sl - (Welder) il

(1F)-(OAW-07) (e (s sy il Asa fa e 2 Gl g Gl Culd o Condi Gl o)

4

(Fillet lap joint on MS sheet 2mm thick in flat position (1F)-(OAW-07))

Sl o B G plia) S 35 ) talla

G M Gl ke S SIS .

S Sl g G oS la Sl e

JIs Lg) atd Jod Ug) G o

S By oS Gla g S Jlartioad 1S SIS 5, g1
DS Al gl dila S Gl e

S (il S A S 3y e

2 ISST 50 x 2- 150 Fe 310-W 1.2.24
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TOLERANCE *1 TIME
NTS FILLET LAP JOINT ON M.S.SHEET 2mm THICKIN

S @ FLAT POSITION (1F)-(OAW-07) CODE NO. WL20N1224E1
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s =S Sig) mamaa S Jad g sk JlaSy S S .
o oS dald e L8 8 S5 S Jeala Cuiens y5iy ) )
BY -SSPV PRSTY FETPRGII . PENYITI PPV W g PR I I
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Y U IR W - S YCIW T T UV R S T i | NP BN
0350 Dl B n S e m (S L8

JeSe Sy ol US) e oty S e S Jgy e
S

Sl b sl LS 1Sie S pe (il S Josheolen S ald e
oS, e S S ol A R

S Gl i iy il S Gl SEhy e

Oy e (tsane il i py S35 Sl lsSud) Jsas

e Sy (S o S S e (sl S o Hlaisl sl (5

‘S il S pailis By Smlan j) () A s

=5 S8 dee gy Sl ) e S Gl e ik g use

(Job Sequence) i s S cla

oS Gila S s S sl S S Gl ildae S S5 .

0a S G Gl Jai Kally Sl Swla cud e

05353 03l S S S5 jaai J 58 ol Sty Slly ol o
028 G 5l 3 1S e i 2/ K90.15 o S sk

) S ESEmm g 1.6 3, Jlie S i C.CMS ) o
= <83y mm g 2.00 s

Jlanina) —adia S S8y gl gl iy 2 58 Al
A

S Qo aalh Jjani o

g e 1.6 (e oo g o) L usi S s ST e
oS S e S Jlasind IS 3),

28 S dla S S8 (S S S aa S 8T .
Sy e s Sl Jad Sl

ol gl S gl ) momaa S35 L8 (2mm @) Ll il b
S E s Slly s S Jlanind IS S5 3 ) g

(Skill Sequence) w8 (S @b

(Make the lap joint on MS by OAW) (il il sa gl 5y OAW =23 < MS

S e Sl () 1aalia
ol Sl gx Gl 5 OAW A <M -

oy oJah 7 sl ga) (s SOl (e (il j gy Culd iyl (S
sl Suls il

(Fig 2) Sy 9 i (S il s -
(Fig 3 &4 ) msl) camlia 1S3, Jli 5 il ol -
G o lie (SISl S -

cis S Jlenial 1S SiSs (S Sl 5, al -

JUi o Sald Sl glyqud S LS SEuly 5 9
i g-’,LJl—'\Sé‘i\H:‘qu‘»ﬁ}J:‘“ﬁJ
L) Hlin S Syl by sy (S Jao

(Flg 5) TS Al S ol ) w)SuLA)SCuAﬂU

DS ) haguiae i 5 oS Sl ) Blu S LSy -
-Fig =

Sl (S S il -

= oM O T A s Sy -

1.2.24 (3 (2022 - 03d S5 5 NSQF) silis 1 Ko asobsine & I Jius

Can S O35S S il S Sy alia (S 538
(Fig 1) -0 S S8 ) (oS Cun Uz A2

Fig 1
| : |

WL20N1224H1

OVERLAP

(Fig 2) -0seS0 02 oS mona S jibs S8

Fig 2 @ﬁ

30 20

N
( IV/ )
30 L
\

TACKING A LAP JOINT

WL2CN1224H2

[o]
o



O OsB PSS S S8 eSS S Sabig sl -

Fig 5 coilh S cnsl Dlsr -

Fig 5

SMOOTH REINFORCEMENT
AND CONTOUR

GOOD FUSION INTO LOWER

PLATE CONTOUR OF
LAP WELD

WL20N1224H5
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Fig 3

WL20N1224H3

WL20N1224H4




1.2.25 (3 (CG & M) K s gina & 5K Jius
Siss S LSk - (Welder) Uil

(1G)-(SMAW-07) (e (dialsy cold Asa s e 12 Culilga Sy “V” Sl Sy ()
(Single “V” butt joint on MS plate 12 mm thick in flat position (1G)-(SMAW-07)

G S S Gl Gk S Slilj3 e

CiUS Jam 98 g MS S Culy S &S (e o

O3S G gl S5 S gl YA alia S &gy oS ol o
G Kisng K gh Culaa I (1) Gigy QS o

S il gl Cila 5S Gila o
.wﬁch\\u\é&\.ﬁhéwméﬂg‘g

FINAL COVERING OR
THIRD RUN

INTERMEDIATE OR
SECOND RUN

02 50 ISF 12-150 Fe 310-W 1.2.25
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS SINGLE "V" BUTT JOINT M.S. PLATE 12mmTHICK IN | 'OFANCE™ TIME
@ S POSITION FLAT POSITION (1G)-(SMAW-07) I
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ran Vo2als) (eS) U s Sul g ae S Gils B3, S

b (S
Sl s S b sl 5 5 et S Gl s Sy i Sl Kally
S

S s JAl Gae s Sis ) sl LS e S Gud S O,
dod ald 8 3eS) I8 n S Elosm salS ) Sl Gy
-US)

S o8 il 150-160 sl 35 S B8 ofe g e e 4
100 633 Sz 58 Jlanial 1€ Sy Canlie (S35 8GN ) S
PR e Gleal) i Gy S SR e By
ol Gl S U8 (S Jsena (S i sl S

ooe S Je s Gosre e Ui

s

S SiSa My g Jlenia b S 0y s md o) sl (ol
1.5 =1 -0l s 8 S, B8/, | mti S 58 Jleniad
Os) ol G S (Cilen sl ) ) Gl ) 5l pualia (£ e Lo
e A

S il S A (S 8Ly S s e oS

(Job Sequence) «i s S cla

S sl Fse e e 12 50 x) S EET jual SIS (8 e
o o e S il Gl sl ol IS L

Jsw o Bl °308 (s S S &by ap) S B R .
S dom Sl S pud S &gy Gilae S ST 50 K
BETEDNPETg. 1N

S Cilia o gt 5 Siiy AU o oAl o S8 S ol .

Sl el S @l &g lia (e Fig (S Sl sa Su S Gl o
RS )

DA GisY) (sl ) G uSS 01 5k S il e
RS )

o ool s Gl e

G S e 110 S sl 358 MS B8 o S 315
5SS 35 80 (e oy e (S (e Kl g (oan (63 -2 S et
e e e i Aie S (e

20 el S S 5 Sy as eny S OsL posm o
e S e e

S il sl S Bl (63 S By S .

(Skill Sequence) «is S @b

ol U g) S LS Gl ga Sy v B (e gy Suld s MIS
(Prepare and make single ‘v’ butt joint on MS in flat position)

S s Sl ) 1ualia
ol Sl g S V7 IR (e Gy cuth 4 MIS -

ROOT FACE
APPROX. 1.5mm

PREPARE EDGES BY FILING, GRINDING OR MACHINING
AND SET PARALLEL 2mm APART

WL20N1225H1

(Fig 1) 8 S 0933
s S Jlenind 1S BES Galif) ST 1585 Sl J50° 3018

S oS S dam o S S8 Hm S Ay SISl da

-0l s
S e 1.5 b S Sy Sy S8 by 5 IS S i
- S

LS KT ) LS e il g & 5.9 SR

S oY) e Eu330 o) @l Sy S e e 2 S G5 S U
il o S 58 Jleaind 1S 220 uilia (Fig 2) oS W) g8l
1.5° Gyl S

(Ll e e 20) s Sy O 0sis0

| o 98 iy Sl sl s oS il |

(S e sy Culh S il a2y S KSCE
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S5 o o) 160 Ush 358 Ol B8 aifae SIS e e 4.00
oS SLSS R K8 gy S S Jleaial S

S L 358 sl SO el Sl a5 STl Sl (s
Ty A S il Al e S, S s (S Ky e ik
Lo S Gs)aS b o by S

35nsa R1) Gl G e 532 S QLS L) LnS Gl ok ) S A

(5

.Uﬁ‘;‘l}sﬂ\ 604‘)SQL\MJA}SUA:|\$JMS\-AA

(Fig 5) &Ll 3y g —ikal/s Al

Sl Sy s Sal Al s S5 S Jlexind S 5,00mm M.S
SO S A ) o 8 Kl Gl (o p 220 S5 . S
i 55 S e SR S5 LS a5 e Kgns Bl 5 s
e g WA A S ES 3 ASE (S 5) o S S

Fig 5

FINAL COVERING BEAD
— 1-1.5mm

WIDTH 18 REIN FORCEMAT

RN

1-1.5mm
PENETRATION CROWN 180°

WL20N1225H5

BASE LINE OF JOINT

LS o S 3 s 883 Loy S s 9 S dee jydal e s
Ailea gl Alla
‘S Gla b ea) e Gkl sisn S Gl sa 3L

IS Ol sl Jsio (S s Sy el S mhaw Gile S 3
RS Adilza

Fig 2
<
2 ROOT
GAP
SUPPORTING
PIECE < 1.5° DISTORTION
ALLOWANCE
UPSIDE DOWN
¢
&
g
SETTING THE SINGLE VEE BUTT g
JOINT AND TACKING g

(Fig 3) &ukdis &a S &y,

MS S &S S (S Gy, e S Jleddd S dia 3.15
20 8 By a2 ol 110 L) 35550

Fig 3
WHIPPING MOTION
OF ELECTRODE

WELD LINE

PLATE SURFACE

ELECTRODE ANGLE AND MOTION FOR
SINGLE VEE BUTT JOINT IN LAYING ROOT BEAD

WL20N1225H3

S50 Sl eaine SO e e a5 Sl gile S ) ale (LS

80 Y S s 58 (= W LleSo e Fig 3 A8 Lua) Kyl 55 5540)
S

= =S S0 DA S S S eSS S onl i e
o S My e Sl S5

(Fig 4) s &GRS 3 Ny Saad o) guly a £

Fig 4

SLIGHT MOTION
OF ELECTRODE
SIDE TO SIDE

ROOT BEAD

1st COVERING
BEAD

ELECTRODE MOTION IN DEPOSITING
1st COVERING BEAD

WL20N1225H4
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1.3.26 (3

(CG & M) K ashgia & S Jius

(OAW, SMAW) (Aluilg S Jdul - (Welder) i

(1&T-01) gils S il galdlig agpd S Gl Jgag
(Testing of weld joints by visual inspection (I1&T-01))

S Gla 5 G Gl a5 _S 38 () 1Malia

O Jsa g oS isal & S Qililga By e

GRS (il S Gailli igs S Jlartind 1S (i€ Siliiksa o
-8 U G g Alilaa (e Fig (8 52 o

Adilea 1S 3 dly 1 S

Clalia B 3y ~igails il
1 nisai
2 il
3 igal
o) =S S By o gy Jhn Al S ) S S el b Sgal Sy oS (e A 1S

(2-2.5) = S Gloail e (oS Gne Sy JuSy sl A
oS eabiia € 8y Sy g S Jlanind 1S D8 Silakne

Ay oSl il K oSy sk (5 ean oxe 1 ised Sy
oS G, sk Splhail ) o5 IS Kale Sy

S ) e e gl S Clualll S Cilalia
O S el S Ll (S 30 S L LS ol g ¢ 3 2 il

weas s ale S Sn (S8 il S

85

S enliie 1S e Ky Sl 1
‘S AL (S A ) (S aallhe 1S il a3y 2

(RS TR IS A e Sl ga Sy DA S sed 3

S el S i g o S aal b gad Sy S ) g
S 58 SIS S, il —w sl

Ly K o ) S oS e € Sy cad S i) lie o

S aallhe € Jigad S



Ao S Suele SElsm SpaS o WB S m 3 o

QI ) §5 o LS al B igad Sl Jual IS ) B
- A Cuils ple

Solar (J g ¢ Saf Asl o U la LS diba i i S

58 hma S g plB ol S clatal Jsa g s g0 Shy
o Ui S il

adilea 1S ulif galilld A5 gad Alyg 1 2 S

allS que i) g Eulh - i gai LS Ay

O S 1 SAMPLE 1

N

oS oaldia S igal € 0 S Gy 1

S (LS S A g) (S aadlaa LS Suli) g Bl

(S TR AU A (e By UMA S gl p 2
o S A 09 e S gl b igal S ALy S

=S S SSS a3

4

S Ny Sl o ord oS A ) S S e e 10

M LIS SIS S g m S g a8 il ) 4 o S Cuila Sulh €S e S and S pali 1
s S8l il g Sl S aalthe S igai S K
208 TS gl S D lalli (20 fn ) S Glalie 5 30 58 Jleniad 1S iy 5 )3l oS ealiie 1S Sl a s Syl 2
0308 L Ailas 5 g )8 ila 25k (e
Sl e (B8 o (R (S il oS il iy S Sl il 3
e € Jlae gyt ) S aila g par v oS we g
.Sléls.m‘)s
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1.3.27 G4

(CG & M) K asub gl & 338 Jhus
(OAW, SMAW) (Aluilig S Jdul - (Welder) il

(1&T-01) ~iibea S iy g =S Jlaria 1S o€ &g
(Inspection of welds using weld gauges (1&T-01))

S lla g QB Gl A8 S (3l deallia
wﬁdw‘ujﬁ\gfﬂu:ﬁécﬁwéis °
1S S oS i [ alla S Jildg Sy Sulh e

S S Alge By [ bl S Y

READ SIZE

OF CONVEX

FILLET HERE
0
T 10

—20

N

TO MEASURE THE SIZE OF AFILLET WELD

TO CHECK THE MAXIMUM PERMISSIBLE CONVEXITY

WL20N1327E1

(Ol S il el Bilyg ) S S a1 KL g s 8 Jlattian 1S oK b BLg 58 SES ) 1

Fig 2

TESTING FOR PROPER
LEG SIZE

12mm

A

WL20N1327H2

S S Gl e w8 5 e S 1S3, A
= LR LSy (e Fig 3 ~S Lua i n8a 00l

Caiyd ) e iabe e m € e e 12 LS 8L, )
L5 (Fig 4) s Ul LS Son ) S (50 (S &5 565
S8y Uil LS S S gila S (o cma Ly e S 50
Sl Sl Safle sk SFig4 ool na
VS 52 pafia Syg 5 o dA 35S (e g Iy 58 iy
s S o alhae S Gl . = LE LS (e Fig 5 ~S Ly —

87

o))

adilaa 1S iy g 58 Jleriad 1S S Algiq Sl

e o S S e e S el K 2 8 3L
S e S e S8, K

oS il S o (S 3y e 58 et 1S g
o Sy e Kl 5l Jsaa (R )

s S e il o slhe 1S (e e 12) il w8 AL
s L LeSa e (Fig 1) ~S Lus (e S, ada S 3l

1

Fig 1

-sen S Ol IS5 1w 1S ) ASU ¢S Tl S 8
s Lisen ISl S o LS (505 S8y oY luid) IS & K
o =S K 5l m=X R (Fig 2) = il mna K 35 50
e i Sy S Sl 5 o a8 (S ey S

[é)] B | WL20N1327H1



s Pl S oL o e pamaa (S Qg e S
OS¢ ana g R) . e Js DI 131 il g sllae
Jsd B Sl o e w8 Sl alhae g8l
e eSSy S et Fig 6 -3y "

e 08 AIS e )y Sl s

Flg 8 THE CORRECT OF WELD
(REQUIRED SIZE)

12mm

LEG SIZE

.

—A\—

WL20N1327H3

Fig 4

TESTING FOR
FLAT FACE

THROAT
THICKNESS

12mm

9.5

LEG SIZE

WL20N1327H4

LS Ghilag S Sl S Sl SELgEld g 5 S Jlaia) 1S € Eth 5 SLAWIAWS ;2 Sl

Fig 5 ”
=@
CONCAVE WELD s<
-
TQ
=
£
12mm
% 2
I
©
- g
9
5
Fig 6
TESTING FOR PROPER
LEG SIZE
12mm
|
4 \
{
~
S
z
g
=
Fig 1

READ SIZE

OF CONVEX

FILLET HERE
Y
110

—20

N

TO MEASURE THE SIZE OF AFILLET WELD

WL20N1327J1

LleSo (e Fig 1 ~S Luss (e SH DA S L S3Ly; S8
S Sy o S e Sy e S s LS
ey Gusm 8 S8 el Sl S duls .y S 30k

e Pl 1S B S Sl . Lils LS

1.3.27 (34a (2022 - 034 A5 i NSQF) Uiy 1 KjaSadgina & S5 Jius
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LS (hilay S quina Jgb JiB S Bl &18 13 S

o OSo A S ol IS ), (Sl il duls K2 £
ig P .
(— 5 LSo G Fig 1 = L)
S ol g Sl s 530w 45° A S il il Sl il 2
oo bl s S g culy Ny e sl IS8
o30S L S g o S S Sl poud Sy 3
1S sy oy S o G i S G 30 4
.U..g‘)s aJ:ﬁl_:m
- oS 8 S Giilay
g 5
TO CHECK THE MAXIMUM PERMISSIBLE CONVEXITY é
=
S Ghilay S AglSiS Jod BB S 8Ly &uth 4 S
OSo A S ol IS ), (St il duls K2 K 4
Fig 1 P .
(— 5 LeSo G Fig 1 A= L)
D8 ISy S Gl sa Blyg Sl 8 iyl P45 S (il iy 2
o o bl gl S Sl Sy
o30S L S g o S S KAl poui Sy 3
Al S I ) S eal e S Bllay ot £ 4
S oL
SRR Y S | PN P U CUNVY - P G CR TP SRS NP
: T oS 38 S iilay
TO DETERMINE THE SIZE OF A CONCAVE FILLET é
=
US Ghilay S Slaan gy ) g Gilil ga 38l g &y 05 Sl
Fig 1 ~S L 5 Lo sl S O Sy oS 0050 nSU (e S) S8 1

/—\ -— u= Fig 1
Canaly pade S35 Gtk SOl sl SenlialS iiley 2
03 S ) S S e s ) g s

READ
BUTT WELD
REINFORCE-
MENT HERE 7
MAX ——

MIN. ———

2|%|3

CHECKING BUTT WELD FOR MAXIMUM AND MINIMUM CONVEXITY

WL20N13Z 2721
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1.3.28 (5dua

(CG & M) K ashgia & S Jius
(OAW, SMAW) _Aluils S Jdu) - (Welder) Uil

(2G) - (OAW-08) e (rdi s Hinase (S9a A e 2 il g Qi il gl Cundi Q) )
(Square butt joint on MS sheet 2mm thick in horizontal position
(2G)-(OAW) 08))

038 U Gl Gl S Sl j3 e

Oi S o Bl g S gl ald J 50 of Eig ) aalia o

S Sagf oS ol (e SR er axe O g Sl o
oS dhy oS Gl g 8 Jlaaian LS SGISS 50 .
S adilaa gl Cila oS il @

S (Al S el S 3L

50

50

2mm IN HORIZONTAL POSITION.

2 ISST 50 x 2-150 Fe 310-W 1.3.28
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
Nt BUTT WELD - SQUARE BUTT JOINT ON M.S SHEET | "7es® | T

CODE NO. WL20N1328E1

90



S dee ol sl lls gy e e

Bl Sann i @l LSy S &gy 5 S S gty e

LS
S il gl S o) 2 S O Gl (Stos )i e
-0 S 3

oS Ola S Ly S,

(Job Sequence) «i s S cla

oS O S U388 S Gils e S K3 .

oS b S gsadan 55 oS S 5358 S clay .

Sl gl S €&, S e 1.5 S s Scla .
-0 S G gl S Culil s O

S Gledia. 1.6 3, 5l .p S @35 C.C.MS U5l 5 i d)ss o

oS G g S K2 i /el SK0.15 o

(Skill Sequence) i s S <l

Lo

oy il g Sy i) g8 33 MIS (e i 399 i 9

(Make the square butt joint on MS in horizontal position)

S s Sl Gl 1alia

Ol e (3 gy S 98 S il sSul p M e

28) 3 ush s sba 58 Qg US g AS Ol Ay oS by ol

Mﬁ ‘i\jJuSm\ﬁ
(oS S S il ) S il a3 @il S 0 S JeSe
LS Ll )3 anilia haa d S o (S Sk )5 31, ey 5
ran g ) K adlh i Ul LS Jal iyl 31, 8 (Fig 2) —
S 25 e e ol e @i S 2 S Gyl S e
03l B e dde e i e K00y Sy S o S

@C‘IAE“C”C‘S‘Pé&*‘iJ

Fig 2
FILLER ROD TILT

N

BLOWPIPE TILT

LEFTWARD BUTT WELD IN HORIZONTAL

WL20N1328J2

(Fig 1) -0S) e gl (S 31 £ b el £ S fda s

Cuad) 512 Sise Stiafa) RI80.15 S s S il ) (apns]
RSB

OIS DJe mld Joaa a i S

Gla e e os) oaom ot eile S @l &) S ik L 25
NPTE S FPRE VS

S Gy S ala b S S e e Gl s i
(Fig 1)

Fig 1

CROSS BAR

WL20N1328J1

O Ol s o Aas) eelia Gl A8 il A
=

0 Sy 5 °40 = °308 31, L sl 070 — °60 S iy sk
e ol S Sl S 2 2SS e I SOl S iy gl aeS
o3 ik (S ool ) S SOk

91 1.3.28 (34 (2022 - o2& A6 B NSQF) Uil SEasubsine & X Jips



1.3.29 (G

(CG & M) K a5 gina & S Jius
(OAW, SMAW) _Aluils S J4u) - (Welder) Uil

IS A Al gl ogsige (Y A i MLS (Ase e e 10 e Gluisy Sinaus
(SMAW-08)
(Straight line beads and multi-layer practice on M.S. plate 10mm thick in
horizontal position (SMAW-08))

Sl e B Gy als) S e Gl 1 alia

08 S Gl il S Sl j3 e

QS S e (g Sy S ol o
S GOLESS O aige Y AL JlaSy e Cpda Sy Sl g o
S Al ) Cila 5S Gl o

100

1 100 ISF x 10- 150 Fe 310-W 1.3.29
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS STRAIGHT LINE BEADS ON M.S PLATE 10mm THICK TOLERANCE *1 TIME

© 3

AND MULTIPASS PRACTICE IN HORIZONTAL

POSITION (SMAW-08)

CODE NO. WL20N1329E1

92



0 — 70 Ly hanSii 5y 358000 S £ 58 gl il S S o
=S s e clas S ol Gk (S ) sl S 800
S sl 0 =800 70 sl soie S

25 B S Gila o B san Iy S S S .
TS B

ilaa 1S A

S o sl ) o050 Salu (&S 8 s il S phau e
‘S Alae S 3Ly S

(Job Sequence) «i s S cla

"

TBCY

S Gt S s SIS sl 0 ol oS Sl sildae S B3 e
(Sl S OS5 S S oY )l S Gla

S8 Al S e iy S ) 38V i) Sl e

@S S amps 110 Ls) (oS ddie 35000 3.15mm S e
s 08 S e Sy ) 0 S Al S Jlexind DCEN )

oy Gld ol S i e Sea S e G &K e
oS Jlasinsd

B i € Sulu Ty casa o

(Skill Sequence) w8 (S @b

028 g oS R S ON oAb e e 10 Sl Gl adl (e O gy i
(Weld straight line bead on MS plate 10mm in horizontal position)

S e Sl u gl 1uale

(RS Al ) S Uk Bu S s A 10mm Sl MS Use Oy S s 0

Sl S Sl S S S &S S S duala SEigE 38
O e S 23 (e i e S8l a2y S JR Sy pe as
s 0xS) A il € B sl GaoS el S U (5 ke
S5 315 e B B S S35 0

b il il S e “CT L IS Ky Sl S 35 500
1365 L 8L S 8 e ) o= W LWeSa (e Fig 2 S s s
ile 3% (e i e Sen S Sn sl S I s i S
“‘C” cila b s - =2

Fig 2 0‘;‘\\‘5
&
WHIPPING
SMAW
&

(R

C MOTION
WEAVE MOTIONS

ELECTRODE ANGLE IN

WL20N1329J2

Sulh ) s o Ll Bl Sy Shs Culy (e iy 3s Sy
Ll (e Gl s

S S ) s SRl gy Sl S s gl 5 1S 55 0 o8
= B LS e Fig 1 A8 Luss s Uss Jile cajha (S

Fig 1

WL20N13291
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1.3.30 &<

(CG & M) K a5 gina & S Jius
(OAW, SMAW) _Aluils S J4u) - (Welder) Uil

(2F)-(SMAW-09) Use (83 (B8 (S9a ssa da 10 Slilsn T 3 Culy MS - culé
(Fillet - ‘T’ joint on MS plate 10mm thick in horizontal position (2F)-(SMAW-09))

Sl s B Gy als) S e Gl 1aalia
S U Gl (gildaa S K S o

QS AT S bl g Al &S S 500 o
O3S G e g S8 ) gy Sl e S il o

Qo Vi pg) ) pmagd g 58 Jlantieal 1S S SRS Sl 0 Sigy Q43 o
“ S Alilaa ) il 58 aild] S Sl .

=

FILLET 'T'- JOINT ON M.S PLATE 10mm THICK IN
HORIZONTAL POSITION (2F)-(SMAW-09)

2 50 ISF x 10-150 Fe 310-W 1.3.30
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS TOLERANCE *1 TIME

CODE NO. WLN1330E1

94



(Fig 1) 0iS Sus ae S 3Ly S 5l S5 S Suilsa S o

-0 S a3 pe Gl sy Jlimg )y 5 S Qim0

OS5 o e S35 8 o Ala (S Juenind (25 DC A1 o
-0 S Jainl K ST 1 S S8 J5 88 8 sl oS i)

gob o SOl o S i e S e (SopSie e
Ji) 1S il g 38y g S oy (S Kl S S S oy
=l 23585 °92-°93

LSS o) Sy e S S e

Eood o cila (il gl 35 e mn S Gaiilsa S 3y .
lad sdla) o s e ees i S il sl S
1S Juenl) 1S S e S i i S5 S

S Gla sl SMS S, &y, .

SR e gl w58 Jlaind IS SaiSS Sy ey fiue
e (S Sl ) g sk e S S G S e s e S
onilal S

ol Gl S S Gila S Sn ) e S ds e

O sl S Say S aill Sy Jiliy (S T jile SEE .
RS Gy S

(Job Sequence) «i s S cla

= o= s Fig 1 S L (S diba )g) (S LS oS sty

Fig 1 VERTICAL PLATE

S
DIRECTION OF WELDING

o

*‘—'\5"/
TILT 15° TOWARD
DIRECTION OF WELDING

(A)

TACK WELD

TACK WELD

(B)

(A) HOW TO HOLD AN ELECTRODE WHILE MAKING A
HORIZONTAL WELD BEAD ON A VERTICAL PLATE
(B) HOW TACK WELDS CAN BE USED TO HOLD AT JOINT
IN PLACE UNTIL IT IS FULLY WELDED

WL20N1330H1

(Skill Sequence) i s S <l

WIS S U O es SRl g e MS oS Sl g A

(prepare the tee joint on MS in horizontal position)

S e Sl Gl 1aale
SRS LS O O gy i oS Glilga A 0 MS -

P mila Uis °80 = °700ue 5Y S 3y )4 -°35 °25 5 °55-65
(= U Fig 2 S Lusa)

WL20N1330J1

Culy (S o ol S Gl (S Gy S Gl g (e () 5 Sy 2
-Fig 1 - 2la LS5 13568 S by (5 00 sl (5 )) s S (e S

e 315 &g Sl 1 (Cnlld) il g A S8 g (e O ) g iy 90
iy 8 Salls amps 110 L) 3580 (dls ¢ile S ki i
=S S5 A sl Sy US55 551°80 = °70 JSal 353 e o5Y (S
(= o Fig 1 ASlus) oGS, ) A 5 °50 — °400kw2

Sl b S S Jaala ey canlia e gy Sy sl O Jles
-0 A S S palide

S sl S ila sl (S ila —uz ok el S 30 (S S,
Giblis gl S S8l 65 ) S Sl o 0l Kle S5
-0 S Jlaxinl 1S () galia

B gl S & S Ky il (3wl 160 Ll 358 i e 4
Ot Sl IS5 sl 18 S50 e Sy (S e S &GS,

95 1.3.30 (34 (2022 - o2& A6 B NSQF) Uil SEasubsine & X Jis



Fig 4

10mm

|¢ 10mm ﬁ

OREDER OF MAKING STRINGER BEADS FOR A " T" JOINT IN HEAVY PLATE

WL20N1330J4

WL20N1330J2

Fig 5 2N LAYER

) | a3 <o, ] : 2 el

CLECTRODE oshesin ol Sqilad S oSy p sk sl SO0 G
. - . ook L .

Fig 3 - = Us LS S5l uly (S o

KX GACIR NN WS - S PAE 5 DR T VO PO N

JJhﬁM}S.wJ

1st PASS Flg 3

DIRECTION OF
WELDING

WEAVING MOTION USED FOR 2° RUN
OF FILLET WELDS
(HORIZONTAL POSITION)

WL20N1330J5

L
C
E

&

&
[
Eb"

S

S Jlaiad 18 U8 S jha Hg) R Gualia S 3500
.U,,\%._acu&i\SJiil @MJJ\ :.Jsdjesb.\lﬁj:ijg

WL20N1330J3

Al IS Sl o 5

- S Al IS Sy Eulh S Gl s gy 5) Gl (S B (5 5bas il By il gl Sl
Culy (S e By Euli S S ATl o S s i Sl sl 38 S S gile S Sk e (e 4 0 AT ) |

= Sk e K oaly) o iy sl ES T 0553 sl 5 1S 35 e Y (S Sl oEu S Kl s il (2 o 160
b ) O ) (Fig 3) - = °50 == °40_5) °80 = °70_y sl

O st 03l 00 =S Sy sk s I S B LSS

ssdle Sl g S ALl S (Fig 4) Sl IS )5 s Hsh s sl S

8 S 0306 2 S 68, I S (Wsa 55 ma (S Sl

(Fig 5) - =ls s 0 635 S e S (S

1.3.30 (3 (2022 - 0ad S5 1 NSQF) ilis 1 Ko asobsine & I Jius 96



1.3.31 s

(CG & M) K ashgina & S Jius

(OAW, SMAW) (Aluilg S Jdul - (Welder) i

(2F)-(OAW-09) &:ifl s ol

4

Cundi ) a) FHsa e a2 (e G g Jling - Cunlld
(Fillet - lap joint on MS sheet 2mm thick in horizontal position (2F)-(OAW-09)

S a5 B Gl A8 S 3 ulz dealia
S U ol (Gilaa S K5 e

S AT WS i gl 31 8 S Sl s o
O3S e By g S gl ealaidi c S o

S By oS Gl (e O jg Sl o

“ S Alilaa ) cila 58 aildi S Sl .

2 ISST 50 x 2 - 150 Fe 310-W 1.3.31
NO.OFF STOCK SIZE SEMIPRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TOLERANCE *1 TIME
NTS FILLET WELD - LAP JOINT ON M.S.SHEET

==&

2mm IN HORIZONTAL POSITION.

CODE NO. WL20N1331E1

97



2:0 8 A fie Gl RS 0.15 Sdu S el .

-0 S dae ol Ghldal illis 5 )5 e

oS s Sane sl Sy Sy e

S Ty S Glsa il S 05 2 S O O )s Jlin o

S e 1S Blyg ) S a3 55l oS e Sl B3l

(Job Sequence) i s S cla

oS Uk S 0388 S Gla Gildae SB35 .
- S Gla S sadan ol oS S 38 Sl .
02 S G b Sl Q€38 S s .

S i C.C.M.S L3l 5 i JJs 3mme 3, Ll e

(Skill Sequence) w8 (S @b

ol o) GaS LS Gl g ol (e G S Sy g

(prepare and make lap joint in horizontal position)

S e Sl il dala
(ot IS Fig Jisfluk gl 953 o

3 LB )l sh el S dae mamea ) Sl S Sl (LS
oS0 DI S o 1w S

TS Alilaa Jg) (S dila oS Giladlyg

oS (Fomm oo SaS) Gl (55 S Sulsn syl il Sy Sy -

-Fig
el (S K il -
o ot O T AS m S8y -
-Fig sb (S o s -

L dﬁ&_\u\_m -

Sy e (S S Ll £ S s

o e e g8 o) KIS 015 S oy S galial sl gaanS]
S Sl

Al Gy € 358 S Ola gl S Kl sl caulia (S 358
S ST sl S S (e

0%S) 1 05 e S 35 S

S G S Gl b el S S 5 e Gae G ) s Sy s

OV S 3y 53 30°,40° S 3, B sl 60° = 70° S b b
o Bl S Gl ga S 2 0 O SIS SOl S il b (e

o3k (S e ol sl e S S 3
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1.3.32 G (CG & M) K ashgia & S Jius
(OAW, SMAW) (Aluils S Jiul - (Welder) Uil

(2F)-(SMAW-10) <uiif ga ol Qb 3 Suly Gl adl Fge fra e 10 U Oadgr Jtiaaus
(Fillet lap joint on MS plate 10mm thick in horizontal position (2F)-(SMAW-10))

S ols s Gl Gy H8) S 3l Mealie

RS G 8l (S UGS e O ey Sl S Gl o
G S AT S bl g Al &S S 800 o
O3S i By SF gl ST @l o

GV mai ) a9 g 8 Jlandien) LS SIS B 80 A ey Sy EJ4S o
“ S Alilaa ) il 58 aildi S Sl .

SECOND RUN

THIRD RUN

2 50 ISF x 10-150 - Fe 310-W - - 1.3.32
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS FILLET WELD - LAP JOINT ON M.S PLATE 10mm TOLERANCE 1 TIME
JEF @ POSITION HORIZONTAL BY (SMAW-10)
+ CODE NO. WL20N1332E1

99



Eooh a5l 35 e n S Gaiilsa S Iy .
Glad ooy o s i g s a3 S Sy sl (S
1S Juenl) 1S S e S i i 53 S

S dba ) Sl 8 S )&, .

S oma s | masd a8 Jlesind S SiSi S S jin o
e (S &l o) sk S 3 G eS) e s S
omilald S

ol i S S Giba S S sl e S S e

G S Ol sl S S il 1S pailis Sy Jildg S0 s o
WS

(Job Sequence) i s S cla

a X dila Hyl i S sl bhe S age sdsh K o e
‘S S (ilae S5 SF 5l S )3 S Cuila e
SORS S pd e O Jling y g S Sl gn

G o 588 ST 5 o s (S Jleain) (25, DC A1 -
oS el S Syl S S8 dy S S b STl

o S sl o S e e e S ey (S opSie e
sk ey JSal 1S ol ga 385 SEAS (S S w5k
°B7 S » S

S SO B SOy, e

(Skill Sequence)< s (S @b

(2F) O Sting e s da 10 Suly il a) il ga cul Shg Sl
(Fillet weld lap joint MS plate 10mm horizontal position) (2F)

oS Ay gl eSS Gulilea Gl e e 10 Sy e Al e Ok g S s

e Sk, s S

D) 358 S SOl S Sk e e o) g AT sl s
0510 SR 55 S e Y (S Sl i S Sallis Gl (2 il 160
cob o S Oy ot o 240 = °50,)5) °70 — °80. usih
08 S 550 S Gy mosh s IS Bal S St e
S oo qulald S Gl ISy g sk s Us) S GD somsn
RS SO el o S 568 ) A S Gl gy pne e
S S il 50 &) e - il (S o 35 S S pe S (S
Sy s e (S e G Sy O Goms 5 e Ll

oS Gla ol KDL

8 Jlariad 1S U8 LS Jhu ) JK qualia S 3 g A0
i o O J8 Bil g) S SSRGS s

Alilaa \S Eutil g S
'Uﬁ)s”ﬁl‘“\si}‘i‘ﬁﬁgdé}umJéJ}‘@wé ‘—f‘-}ld}\-‘-‘“

@é@#ij@hﬁsuﬂﬁwwcﬁé:b@ﬁﬁﬁbw‘
.duﬁlﬁ:u@aﬂh‘)cm&))‘)m)}\ki\s)i\)

Sl (S ai ol Sl S i pn oS Eul ga e O g im0
-l LS 1568 S Sl (5 pmisd sl sl sie S ey S

3.15 Sy Sl () Sl g Gl KBy (e sy S
i S Kash s amps 110 L) 358l .ol gilu S hi e e
o) Sy U5 sl 80° s T0° msh) SsS Ly Y S 3

-GS D)8 0 40° e 50° e S 55 S

S 0568 S Gila sl S Gla _wzoh el S 3 S &y,
Giblis gl S S8l 65 ) S Sl o 0l Kla S5
S8 38 glu S i Ky amp 160 L) 355540 4mm
°65-"550 Sl ISy SR 1S 3 8 e Sl (S a e S
-l Ui 070 == °80ue Y (S Sy ) °25 4 35 ° sl

Jsh s sl Sl K o5&, noshsin S Os @ o
Jlain 1S Sl peaite Syl o Ui LS Sl Sl (S a8 p
0 S pa Saine Sl S5 G S S S
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1.3.33 @4

(CG & M) K ashgia & S Jius
(OAW, SMAW) _Aluils S J4u) - (Welder) Uil

(OAW - 10) &1y x5 g =S 315 S (e (i Sgy (ASS 9 o S ) o) (9a S (5la 2
(Fusion run with filler rod in vertical position on 2mm thick MS sheet

(OAW -10))

€ oila 5 Ty A1 S 35 (ol dealie
038 U Gl il S B3 e

GRS S 58 il (e Gy IS e Sk jg Sl e
018 il sy S el g il S 3 18 0365 e
O2US &S B (e O3 9y (ISSEU9) IS e Coani S )
S Alilaa ) il 58 Sy o

T

7

7

\&(ﬁ&&ﬁ(  HUW©

\Q( | HHW\W$£§Y

EE@E@E@E@E@@E @ @ uu U HuHuuUHHHU@HU “H“HU U

\

@ :*:*:*H= -G @ @ @ T T T @ @«@«T ©«© «««©«HH©© ==« +++

\(‘ ( @ @@

e

e

7

e E @ U @ @ @ @U@ HH@HH@H“@UvUU“U“““““U“UHHH '«

|
|
|
|
|
| Pl
IN) | rd
N | .
|
|
|
| 0
| 15
|
|
|
|
1 ISST 100 x 2 - 150 - Fe 310-W - - 1.3.33
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS TOLERANCE *1 TIME

O 7

FUSION RUN WITH FILLER ROD ON M.S SHEET
2 mm IN VERTICAL POSITION

CODE NO. WL20N1333E1
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L (35 5 ey € las it oS bl i o€ s ol
e WS, S oS g (San

-0eS) A B e ) S35 B sl il b

) s S S pa Sl 5 30l S a3, B sl il Sl
oS e YU LSy e G (S sl gl S (Y

S o il il S (J5) @las S A& S OS5l S ald
S la b 8T S _gm oS i i il S

Do) o pdlaliial S S JaSa LS & LE S 0l S 33k
ol 3 U S S

S S B ) S o 1w elie SI, LB ) il Sl
only Al S e al)a

Jsh e 8 A Giymlmhas e (S sl S Gl S Sy

(Job Sequence) i s S cla

Dl S G A sl S L Gilhe S B8 S Sl e
oS Sl g o ilhe S S

Sl Spha Sk .

s Galia 5 i 35 USB )5 L Ll s Sy S Sl oy olis e

.w‘)SQ.m)J
A Ly iy sl sl S e S U558 S e 5 e e

= S usef )yl 3, CCMS 0 S e jhi i L 1.6«
S S i kg/sq.cm 0.15

-0 S dae i Glbiia) Gllia (555 0 e
AR s s og) GES ST S iy

2OV Sy 30, %40, S 3, 5 °75, Sl L e
Ohen S Osndie (S End s 35 B gl s il sh o35y
-l U5 290 K

SOV S8 h e o e SO Say K30, .
-0l 3y Gl (Sl gl gl

(Skill Sequence) i s S <l

Sud g ol e e 2 (e sy IS O (e 4le S 31, B8
(Fusion run with filler rod, 2mm MS sheet in vertical position)

O e ISy oS laiKiin qilaed alad) g (a8 LS () G0 b S 315 LB (e Cud Gl aal e e 2 (e g JSEL o

Fig 2

DIRECTION OF WELDING

WL20N1333J2

O g3 (S eyl S QT (Fig 1A or B) (oS Gyl s
sl Ui |

Fig 1
MARKING LINE —
)
15 /

| /

/

—

\
\
\

\
VERTICAL WELDING JIGA

FIG 1-A FIG 1-B

WL20N1333.)1

- S adie 1.6mme 3, CCMS sl 0iS G yd €5 i J)s
oS SOl Gy S sl ISy S s SisS S Kl

(Fig 2) -02eS, 52 °30,— 405831, Ll )yl °75 S8l 1S qaly b
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et Sl Sl 0058 s os) il s AS xS Jud i s B8 S g te e o 20 S a G S8 S Qi b
= U5 b (S gl SGES Jie Sy S aieS ik (S (Fig 3) -8
éfﬁé@i}‘&Ji‘ﬁu@u‘é@éhﬂu Fig 3
Sy day dssiae sy o G ¢ il A (S 38 waas

S Ailaae S o e 5 &S

“— WELDING ROD

AIM THE FLAME
/ AT THIS POINT

DIRECTION OF WELDING

MOLTEN POOL I

STRING BEAD

WL20N1333J3
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1.3.34 Gdu

(CG & M) K a5 gina & S Jius
(OAW, SMAW) _Aluils S J4u) - (Welder) Uil

(3G)-(OAW-11) e (i gy SS9 (Asa Sa (e 2 il g Qo il gSu) y Qi Gl )
(Square butt joint on MS sheet 2mm thick in vertical position (3G)-(OAW-11))

Sols s Gl Gy A8) S 3l Mealie
S U Gl (gildaa S KIS o
O3S o (e (a9 0Sing oS ol gl S g S i )l € Qg o
S iiia oS 3l gl iy sl I3 88 alia @
08 By (e O igy IS oS ol i Ak ik (S ) o
« S e S il S 8Ly gl (S ciba sS Gila e

B\S\Y

1-&

BUTT WELD SQUARE BUTT JOINT M.S.SHEET
2mm IN VERTICAL POSITION.(OAW-11)

~
~. 1.88
2 ISST 50 x 2 - 150 Fe 310-W 1.3.34
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS TOLERANCE 0.5 TIME

CODE NO. WL20N1334E1

104



oSy SOl g SIS ai S uilsn ol 0 Sy S35 S5 o

S 8

SR S5 B ) g Y (S i 80° - 75° sl IS iy 5L e

=S b S sl sl 0xS) U Db o SS9 40° - 30°
5 S S S

sl o) Om e deliss Ui Jisy i 16Ky S S (ST, B e

il gl S Sy S Sl g gile S 0 2 S o 5 Gk (S
LKy osh US55 )US S silan (550 AS (il iy S
S b S Juala il JaSn ASU il

i S s sl oS deld Jie LB IS ae AT S Sila e

S Jlanil Bay ) S ) Scla w2

i JAR e Uy Sy sl el Srha ) o SCiba SE e

RS Alllaa S

(Job Sequence) i s S cla

S G 3 Jiad S A S g S sl IS S Culy e
S Sl s S € g e Sl 1.5 S Sl S ila
RS Sy sk S

g a8 S ol o) sl 55l S Gy K5 i ds e
2008 Sy Sie i 86l S580.15 S

R s Jpa ) s B
B fae 163, 5k K 3 C.CMS S -

0sisd gl S @l &gy JSy Sie e 1.5 S 0538 sy e

-0 S Sy S (e e sl s
S Sas o Sanu i e

Al S S Iy a S g sl (S i S 3y .
S S d ek (DS ) Sy S Cud e el C

(Skill Sequence) w5 S @b

Gl g Sy il gSad g MIS e O s IS

(Square butt joint on MS in vertical position)

S s Sl i ala
SRS UL O O ley IS il Gy il Sl 3 MS o

Fig 2 KEY HOLE

/ 1.5mm DIA. HOLE

\9
=

WL20N1334.J2

028 g S el Bie 18 55 G S Juaalas 0y iy o sllae Gl
Osis S Gl sa (Fig 1) -osla 3 S S Kl Gl (S gl )
F A o S il b ) S il Gy S OBl S (5 S
‘S Jlainal K5 Ll

GoB sl il s el sl o 3 b (S ) oz b U (S e
Jald e i 0 S5 S Juals 89S 155 0l 8l < Fig
LS

b Uoe S S sl (S o5 S 3l (e as s ) S il sa
SR e e 0.5 e 05 S5 S S San ) S Gla S Sy
) Sty 85 S5 (S e o 1 0.5 ¢ Sl JSy S S
o U o 5 OS ST AsS

Sl sl S ST zob (S il Sy Sl SO S Gl (s
(Fig 1) -crS Saed e Gl S5 S

Fig 1
el
QOW°
‘ BLOW PIPE AND FILLER ROD
ZEIN N
| 2
g
3
z
§
=

S pE U5 8y S sl otls  a S 55 R Sl Sz
0523 A (Fig 2) U oS ol A8 S Sy sl LS S S 38
- US (il (S (JA0) ol iy s

105 1.3.34 (3 (2022 - 02d U 555 NSQF) Uil 1 Ssashsise & K Jius



1.3.35 @4

(CG & M) K a5 gina & S Jius

(OAW, SMAW) _Aluils S J4u) - (Welder) Uil

(2G)-(SMAW-11) La e ilinnse (A 9e e e 12 Gl ga Sy 4V Sy Culy Gl ool
(Single “V” butt joint on MS plate 12mm thick in horizontal position
(2G)-(SMAW-11))

éwbﬁ@@yiﬁe&;\é@‘aw\m&
038 U Gl Gl S Sl 3 e

GRS Jam oS QS S &S
OiS S 58 Gl gl S Gl 8 Qg Sy B o
O S e oS g el ST (S S (B g AN

P O Y R BT A RS R =T PRT=§ Fx

ilaa il ol S ailis S gl
UN
00TR
4
rUN
S
2 —
e 60°
12 -
™ (Job Sequence) «is S <l

O i Akl |
S SE S oAl Bt S Qf 5, S A2 e

s P454S (3 S G )2 7ok el e G Sy i )50 oS Qim0

i sae s Jam ®15,0) g osh S e o) e Y
- osh S e

o S Gilhae S e (Jse e e 10 S o5t MS

02 S dam S gl .

= U WS Jsn %45 S SIS Gl S S i gra pstly o

o B by S 015,00 S ok K0l 5y o

o Jeald Hol p S la S S o

o) S SES Sy My e g s o Sl g ) e
DA O A Ol G g -n S s e S Sl iy a

oo S SV S ) S SRS S e i e

.U..g.gs‘) 'U.'L)S S
2 50 ISF 12 - 150 Fe 310-W 1.3.35
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
TOLERANCE *1 TIME
NTS BUTT WELD - SINGLE VEE BUTT JOINT ON

M.S PLATE 12mm IN HORIZONTAL POSITION (2G)

CODE NO. WL20N1335E1
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02 Ailae 1S ki) o Sy S il e GOAT ool I S 5 S JaSa Sl ga e ) n Slina s @

S LS |

oS iba Sy )l S Sde B Koy e

(Skill Sequence) i s S <l

e O o S Ase e e 12 &l g &gV S0 & MS
(Single ‘V’ butt joint on MS plate 12mm thick in horizontal position)

S e Sl s Gl sl
028 UL O Oy Sl e 98 Culilga G V7 aalg 5 MS o

Fig 2 'U:‘)S Jl:“&-d):‘-')sx—')ﬁ)s‘i'\suﬂeg

S 28 sl dsw 245 0 S e I gl sl S ks Gl
S o S &y S jie e 15 S e dsm °15, 2 S e
ol il

(Fig 1) -useSy A e 1.5 (b IS Sy o) oS JU Jsw o2

2 osm 05 D) S S € Cla gile S &) e e 2

&I ALy S
Fig 1
125°115°
\ 2°RUN PLATE PREPARATION
o
7]
8
z 45°
g
= ROOT GAP T
2mm . 1
Fig 3
ROOT FACE 1.6mm 15°

WL20N1335J1

Lb*)ﬁ)sa&ﬂﬁt‘é‘v,dgdﬂ)g)}bua&ﬁ)gglsﬁﬁw\
RIS ASU o Ula LS Jleriad ) S Klhs (e sy i) 53)
Sl LS &S Gl YA S 1S &

JS) s 58 Kl 35 5 gl S Sl Sy i S S Sl
(Fig 2 )-0%S) °75 = °65 53 03 (S ilsn ) 790 <l

050 DA S ds S A S S8 deala (i (LS

WL20N1335J3

Gops) S Bl 3 g S8 Jleaid 1S Gdise Sigy (Sb
(Fig 3 ) -ceS &l S S S S5°55 s °65Cul IS )

e Sy IS 55 59 s S Jlasind) S (4 g0 Ko g5 Sh
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1.3.36 (@<

(CG & M) K ashgia & S Jius

(OAW, SMAW) _Aluils S Jdu) - (Welder) Uil

(3F)-(OAW-12) (Fsa A e 2 (e (i Jy IS il g T il Cuads Gl )
(Fillet ‘T’ joint on MS sheet 2mm thick in vertical position (3F)-(OAW-12))

Sl o B Gl alia) S (38 (il dalia

QS U Gl (gildaa S KIS o

GRS o (e Ol 9 (0S803) JSUs oS ol o

08 e oSy g ol gl 355 B, 8 e

O3S o 98 Ay S ) palh J i o

S By oS o (e Caw (S gl o

w8 Adkilae S (il sads Jlasiud gl (S Ciba oS Eililsn o

AR

(Job Sequence) i s S cla

D)8l S 5 LS s) S i ) se (3iae S Bl 3
S Cla S mha w5 B S i e

X «iaik 1.5mmg C.C.M.S Lyl 5 i d)s
S ke ol a3,

S G 312 e /el SK0.15 i 18 S

Ot e S S8l ) o 5SS 4 Sen bl

S SE sk S iila T S 2 55 Sols

Oe O ) sn ISy g 5S il g S iy iy S il
Sy oyl o WS ay izl S e eSS
= e TS oy ome O

S Gl w Ak msa S5 Ll g Gy L

b Sty (S Silen e a e Caems (S )

S

ISST 50 x 2- 150

Fe 310-W

1.3.36

NO.OFF

STOCK SIZE

SEMI-PRODUCT

MATERIAL

PROJECT NO. PART NO. EX. NO.

SCALE
NTS

3

FILLET - 'T" JOINT ON M.S SHEET 2mm
IN VERTICAL POSITION

TOLERANCE 0.5 TIME

CODE NO. WL20N1336E1
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S JeSe S 3k sl e S LS e AT S il e iy sl s S osabas (S Eud 0 S, B ) il s e
= L L - - Z . . - =
. . 1@ | a9y ASU ) s Kl cualia S Y
S Cila S By g W S G Sy aaSE L 50 08 Qs ASU (eSS Dl oY (S

'U:"‘lédéj‘-..'c“‘c‘)bdﬁ‘ﬂju:‘#‘“
D) oS ilae ) S o) LS el (S S (S S By . o / )
Sl il S sl s oS il iy Sy~ S I8 RIS J3 )50 NeSo S il Ay Sl Gl e
o S oy

(Skill Sequence) w8 S @b

RS UL G ) ) i) g 0 e O S gy Sl 5
(prepare the ‘Tee’ joint MS sheet in horizontal position)

S s Sl i ala

6 hy

~US LS e gy Jiag g oS Cud (gl al Gl ga 4 e

Fig) Cud S 28 5 90° 1 Lsh LSS5 S SO s sid
st =S Jlaatiad € ald J ot 0 g S Qiilsa ol (ueSH 1 (1
208 By S e e ) e A2 e

Fig 2

Fig1  tack weios

N

WL20N1336J2
WL20N1336J1

Fig 3 - IS5 xS 3 °40cas sl S 315 5l °75-°8005 S by
°4500sa 3 S satan oS Sl (Fig 2) -8 (S Bhis e Cians (S
(Fig 3)-0seS) DA n (or Bl iy 5L 1S

S Gl ga Sl gl (o S 5SSy sk S S S S e 1
-0 Gl s sk QLSy S Gaadan sisn S OMEG Sy,
b (S ) ) oS Jadise (e I Oiilse S 2w S 31, Ll
o) 8 Sadk

2 osh U S geadan (Sl (s sl Gy S Ay yhe She
LTSS PERFL PR (PR PRIy PRTPRLT: PN I I S B g P
B S o e S s ES S 3lSen S

A S 8 (IS (S el (S O S e s b el b
ol Ay S ) sy (S te Sz

WL20N1336J2
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1.3.37 (s (CG & M) Ko give & 38 Jius
(OAW, SMAW) _Aluils S J4u) - (Welder) Uil

(3F)-(SMAW-13) (e xijsy IS0 (A2 10mm <l 52 “T7 3 Culy MS - culté
(Fillet - “T” joint on MS plate 10mm thick in vertical position (3F)-(SMAW-13))

éwbﬁ@@yiﬁeﬁ\é@‘auﬂm&
038 U Gl Gl S Sl 3 e

S S e g S8 oS Gl e
S o oS By S ) T &l

GRS EUGS B g Al s gl Ug) QU iy o
.wﬁdhn\;\g\dhaﬁ@ﬂiéﬂg\,ehu .

QDQ
\\\\ 8
) <
>
7
=
=
N
N
=
7 )
=
Ny
N}
= %
= QQ:
=
N §
— N
— N
Ny
& %
Ny <
N~
=
=
=
=
Ny
—
Ny
N
N—
N—]
N/
N/
!
2 50 ISF 10 - 150 TO EX.NO.28 Fe 310-W 1.3.37
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
Sl(\:lﬁéE TOLERANCE *1 TIME
FILLET WELD - 'T' JOINT ON M.S PLATE 10mm :
E {b\ IN VERTICAL POSITION (UPWARD)
+ CODE NO. WL20N1337E1
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S Gla o) S Gla sl el i S .

oS Jlaxiad 1S gadia e g 5 S Sas

S Gl (2 ) 160 L3l oS aiie 3y 800 g Sie a4 Sl e

oS G

ST e sl i Kigs S o) 2nd e S ST &L .

S S s 5 el ) Gl S 5 S

ol i S e S S aulia

Sl 8 Gl ) S il it e i S s By o

LS

(S Ja8 Ly i hlial s (g g e Ol g8 S Kl

hoe.
(RN

(Job Sequence) i s S cla

oGS Gildae S K13 5l S 2 ol e S Culy e
0208 DL S G lS Sl e
-2 S sy gl Sl T S pun S5

amps 110 L) (S «siie mm D.M.Selectrode 3.15 <) »
-0 S S & S

oS o Jine 5 A8 S S S IS .

oS3y S osm S 0s3S Sl .

Cun 3 28 Uiy o S gS) Jd S g e sl
SE

0SS IS5 S Sl ae iy Kadly e

28) opsh (Al (S )l S el (S ST it S, G,
éjjjjj&d\ - S i’)‘-‘.ﬁ-‘:““ 3})135-)5‘ C”-JJ.J é S pa (S =
.wﬁdw\ﬁé\jjjﬁééju@hﬂcﬂ

(Skill Sequence) i s S <l

Ly

19 “LA” oy Cuby Gl s (e Gl gy JSSl g - Cutd

(Fillet - “T” joint on MS plate in vertical position)

S e Sl s Gl uala
~0S UM e gy ISy sS Qi ‘TP Sl MS @

Fig 2

WANNN
-

WL20N1337J2

W =S K5 (Fig 3) b Jlasind IS Ky o S35 50
J}Ju\j}éﬁuééjc\ddﬂlcu dﬁéﬁé&ﬁi;)ﬁﬁ_ﬂ\
=S da s A8 aile S S paiia Syl ol ) o lla LS
o Ul Ll Jg e 16K oS 3580 o o Ul LY B
S s hsame g sk s sl 2 s s T 6556 S Sy
S (e S WS S Ny e S e Ty S MK i

= SR

Sl sl S T e sad (S Kol e Sie Sy (e Kally IS
B L Ly i 5155 (e S Jp A5S Sen S cad iy
il il € Ol 8 500 3 (U131 S emite S S (-
RS G 1 S Sl s Ll Jleatin) S SGS Canlia (S
Jud 8 e Bl o€ ASE 2 LS WeSo Gae Fig 1 A8 L ) 6 °
s e S G SH ey S8 S S . S S

(Fig 1) - S gss =

Fig 1

PRE-SETTING THE VERTICAL
MEMBER OF A TEE JOINT
TO BE WELDED ON ONE SIDE
PROIR TO WELDING.

THE MEMBERS SHOULD BE SQUARE;
AFTER THE ANGULAR
DISTORTION HAS TAKEN PLACE

WL20N13371

e s 5y 05l 0sisd S 20 Oige Bgs Sh LS @bl Gy
(Fig 2) -usilis (i S 50 &3S0l <
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S 3y S0 st i S S deals S (LSG 1S il o slhae
a8 L B0 8 (S 30 2 LS LeSs e Fig 6 A8 s
0 BB sl oS Jlexind 18 lad (S S paitn (S Jlaxind 1S
Fig Sl 35500 .S ) n2eaS e albl ) S e 5SSy (e
Sl s B 35 QN Y S el il (S ) e e (S 4
Salu ) xS Fra il Jlentind S SaiSE Ky sl S
o S el S e Gise Kagys 8 Sl WS J S S g Jals
e (e i e IS B e S5 S E SN s BB (S

(Fig 586 ) -8 L

Fig 5

VERTICAL ' T 'FILLET

WL20N1337J5

Fig 6

i

N

WL20N1337J6

Fig 3

WHIPPING ACTIONS

WL20N1337J3

e S J3 ) S e Gk (o pmsd e il S S S
La (eS ) JBl 1S 35 ) LS (55568 b ol S s
Colia e Sl sa Sea i S clas o W8 LleSs e Fig 4 S

S S8 S S

Fig 4

VERTICAL 'T' FILLET ELECTRODE ANGLES

WL20N1337J4

G o B sk pald sl S Gilba b el S U5 S,
s b B Kl
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1.3.38 (@4

(CG & M) K asdgize & 35 Jius
(OAW, SMAW) (Aluilg S Jdul - (Welder) i

Sy Saily g il Al Asa S s g50MM X 3mm el MS G ) s (S—50) 1G
(OAW-13) &l g
(Structural pipe welding butt joint on MS pipe 850mm x 3mm wall thickness in
1G (Rolling) position (OAW-13)

S0l 5 G il S Ghasalia

OS J US SIS (gallaa S T 68l G )

GRS S (e O g Sl oS G aaily

O3S e aatlh gl s g S ¢l 315 8 (38

orS Ay S 68 Qanly Ug) S e &)

= lila <5 O Clock 12 —O Clock 3 &g, &b
S Alilaa ) diba oS (ailll S

ON M.S.PIPE @50 x 3mm WALL THICKNESS
IN 1G (ROLLING)POSITION.

2 250x3-75 Fe 310-W 1.3.38
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SNTS STRUCTURAL PIPE WELDING.PIPE BUTT JOINT TOLERANCE t1 | TIME

CODE NO. WL20N1338E1
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uaril 1S s> S(OBl) sl 355 SB o) iy b i
s S srd S5 212 Ghiom S 2 3 S S8
(b 1) -oeS SOEES o, &)

O Sy e S | A4S (0 Ga ol s SIS S Sl g iy
el ol e (S e 3 A S S 65

oS, LS Ehy Ko g, o SCilan SIS o jus o
00 S daSa b ol LGB 8 LS S as o Slua
ik céﬁ BY PNt

RS )i Sds S um Suyum a2 s S Sy e
ol i S i Jsh e By

S diba £ Gy B (D S e Ay die .

S 3, i 2mme CCMS S s 0 € J)si oS w5y o
i e S S kglom 0.15 Js) (oS Geatie

Jlariaa) IS Kigry (o (Sh g il b ) (S S s J s
08V ASU Gases S 55 KV S8 SOSS o, 2nd S S5S
oils Ja b Sael (b S i o) Sy

Dy sl il Gile uulie S 3 AS (il iy Sl ) e

e Ua e Gl A (S by gl S S S Cinans 5l

(oS e 1S Gl g sl (2 S il S Cuil o

(Job Sequence) i s S cla

S0 0 OHS Gae Sl e (e 75 xS LS S osily
=S b S il S Ji e Sl e e 75 5SSl (5 A
o JUS s Sl sl S sdes g K4 -°35 °308 o kS
o Ssen e e 1.5 s oS S5

S gsnb (Sl ) N S sy e S aey S K0S .
.u:\)S ala

3508 1.6mm@ CCMS S Cipd S o5 (S e 5 i o
kglom 0.15 58 su iy = S 0 05 sl S e S

S Sus

S e ASU S Sun y saeSd Jin b Bl S S 52
(ol ) gy il S S il S

-0 S dae i Ghbiia) Gllia (555 e
u:’)SC\;weehJ)e-y .

3 s S el 8 &) e e 15 Ol S osil e
0 S s S Ly s £°120) i osSs

osh JHing s oS il S aaall e g pas Jla S Sl

(Skill Sequence) w8 S @b

O s (S 9)) 1G (Al S e e e g 50 x 3 il g oy Sal g iy a8 B gy Culy (e )

(€ o

(Structural pipe welding butt joint on MS plate ¢ 50 x 3 mm wall thickness in

1G (Rolling) position))

S e Sl Gl dala
2028 S il g &y il MIS e Oy K, IG o

Jeals sl °90¢ 5 52 et 3 °90 s Jsaa S iy (b (5 A
Sty SAJU L ST S gud g AT Sl S S8
- S dsm S Qs

Sl € el S S & S R ) S Gla S sl
05 S5y - WSS Gaa Fig 1 A8 L 036S ) (e A e ) 52
Ly S5 e e 1.5 ol S eSS Sl sy S
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1.3.39 @4

(CG & M) K a5 gina & S Jius

(OAW, SMAW) _Aluils S J4u) - (Welder) Uil

(3G) (SMAW-14) (e sy IS, A sle 10 il g Gl gy Culy () gl -l
(Fillet - lap joint on MS plate 10mm in vertical position (3G)-(SMAW-14))
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1.3.40 (3dua
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POSITION (UPWARD) (SMAW-15)

CODE NO. WL20N1340E1

119



Sl € 0, AT gl o i gl S mm 4 electrodedia ¢ S Suwamps 160 Ll oS i 3550 mmed .

- 2505 . P - )
oS S0 =S Jlanind S 4 ge Kigs SL o) SIS 2nd SOLS .
L.
.u:\e...lcut\s‘)é.l‘ . _u:\:‘m% C"}f

.w}ﬂswﬁu&mjj\wﬁuuﬁéﬁ\ﬁ .

(Skill Sequence) i s S <l

Ol 9gS Gl g S g sy IS0 S Sy
(Open corner joint on MS plate vertical position)

S LS oS Silga LiS G g (e SSEus S M e

Sy SUUS il SIS Gl Culd Kby (e sy IS KIS gl i (S e il g SIS (gl it
ol 2 e 110 sl 35500 0ty gl S k8 e e 3.15 G835 O S Gl S _HS Sl il Sl S S
(Fig 2) 5.8 Sl S S Sl S S s S e pef

Fig 2 R G B ) S8 Jl S sl ) & Sburrs s Sasu R
S Gila

.Jm\ud\uﬁcﬂobj.\é &f\.’\:\)g ‘:'\J'JIS

S Sl s SIS Gyl Cull il SR &5 e e 2 1.5

W=1.5 TIMES DIA. ,

OF ELECTRODE w --Fig 1 -5 8 Js S & il gl S
MOVEMENT -ﬂé} J‘.ﬁ u)la S i’)) S i‘:‘:’\ﬁ BISEBNST Y

ol sz 22l 110 sl 3558500 MS -2 S Jlenind S k8 e e 3.15

a8

g

2 Shseiu S an 5l S e ) LS oz IS5 S Skl
S S5 L) G GeSy e sl 358 1S 80° Ly S Sh (Fig 1) - —sla Lss °90J8u! \S (iY

LI sl e o S S0 Al gl ¢ Bile L 15568 S OS
Sl S 58 deala 038 e - SSm S 55550 S
b S Al clia e s S sl oSy U S Sl paida
oSy ds S S S S

038 PSS Pl S Sy, sie 1.6

Gla sl (S Gilba —w b en) € R (S s Sy o B
S Giba e Sl sl Sl S

160 Ls) 355 . S Eoleie S Sk e Jle 4 oy mse
— s Ui °80 s Y (S Bl Sl 1S3, 80 &s S Kashyamp
ops) Jualesa 35 80 . _la (g it ol (S ST 5l Y (S Sy

Sl Sy Ll ) Gk (S

Sl Sl i e o)Al sl iz S Gilia S 330,
Sl eaita (e en S8 Kills Gl (2 @l 160 sl 3550 .0 S
(Fig 3) - = Liie s 90 305 ik ) Sl (S

WL20N1340J1

1.3.40 (e (2022 - 02 A5 5 NSQF) Uilis 1 Sojaslsine & S (S 120



Clo Il s Sl

O o D 2 LS o) Aladg) S Gulian )iy ) 00y )

121

(oS bl S Sy Euli 5 S oy )
oails S8y Gm -
i) S Siiew )il y el Dl o S -

SIS S Gl SosSy, -

Fig 3

“—— 2ND RUN

N . 3RD RUN
||
W = 3 TIMES DIA. OF ELEGTRODE
MOVEMENT OF ELECTRODE

WL20N1340J3

1.3.40 (34 (2022 - o2& A6 B NSQF) Uil SGasubsine & X Jis




1.3.41 G
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(Pipe welding - Elbow joint on MS pipe 250mm and 3mm wall thickness in
(1G)-(OAW-14))
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1.3.43 (3 (CG & M) K ashgia & S Jius
(OAW, SMAW) (Aluilg S Jdul - (Welder) i
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(Single “V” butt joint on MS plate 12mm thick in vertical position (3G)-
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PREPARE PLATE AND TACK
VEE BUTT JOINT

WL20N13431

Fig 3
CLEAN SLAG
FROM 1sT RUN
\\./
WEAVING MOTION
ELECTRODE MOVEMENT
SLIGHTLY SIDEWAYS 3
>
DEPOSIT 2ND RUN USING §
A SLIGHT WEAVING MOTION B
Fig 4
ELECTRODE

WEAVING MOTION

MOVE THE ELECTRODE
IN SIDEWAYS & UPWARD

CLEAN SLAG OFF 2ND RUN MAKE 3“AND FINAL

RUN USING A MORE RAPID WEAVE

WL20N1343J4

Fig 2

FIX PLATE IN
VERTICAL POSITION

START AT BOTTOM AND DEPOSIT .
ROOT RUN HOLD ELECTRODE
SLIGHTLY BELOW HORIZONTAL ( AT 100°)

WL20N1343J2
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1.3.44 (3 (CG & M) Ko give & 38 Jius
(OAW, SMAW) _Aluils S J4u) - (Welder) Uil

il g JE145° Sadls by iy A (S e e e 3 ) s e 350 Gy ol
(1G)-(OAW-16)

(Pipe welding 45° angle joint on M.S. pipe 850mm and 3mm wall thickness
(1G)- (OAW-16))

S ol s B Gl sl S el alia
S G il o S Gl en @l 2 45°

OGS LS (laa S Ga e 9 Jsh S QIS oS (aily o
RS JaSa oS Kl g S Culilga ST, B8 gl g G e
LS il g Ciba S (ailti S mh

A

50
1 @50 x3-100 - Fe310-W - A 1.3.44
1 @50x3-75 - Fe310-W - B 1.3.44
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE
NTS TOLERANCE *1 TIME
PIPE WELDING 45° ANGLE JOINT ON M.S PIPE
1< < 50 & 3mm WT BY OAW.

%—} +} CODE NO. WL20N1344E1
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oS AB e Sl ja SO

Fig 1

DEVELOPMENT FOR 45° BRANCH JOINT
"50 mm OD PIPES"

SHAPE OF 45° BRANCH
PIPE DEVELOPMENT

MAIN PIPE HOLE DEVELOPMENT

WL20N1344J1
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T b seal e 05 LS 5190 S Sugy ASU (i ge S0l 5 Sl
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(Pipe welding 45° angle joint on M.S. pipe 250mm and 3mm wall thickness

(1G)-(OAW-16))
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1.3.45 (s (CG & M) Ko give & 38 Jius
(OAW, SMAW) Aluily S Jéul - (Welder) iy

(SMAW 17) ziusm O A by Gul adl Fsa s e 10 oxe O e 30 gy
(Straight line beads on MS plate 10mm thick in overhead position (SMAW-17))

ol m B Gl alas) S i Gl 1alle

Culy (2 O Sy 3w 0990 S S MLS o

S AT LS el S ST gl (A QS A A o S Sy By g9)
S bRk O (A oS By Gl o
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1 150 ISF 10-100 - Fe 310-W - - 1.345
NO.OFF STOCK SIZE SEMI|-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS STRAIGHT LINE BEADS ON M.S PLATE TOLERANCE =1 TIVE
EF @ 10mm THICK IN OVER HEAD POSITION.
CODE NO. WL20N1345E1
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Fig 5
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Fig 2

TELESCOPING

WL20N1345J2

BEAD / | ELECTRODE

90°

ELECTRODE |
5°-15°
HOLD CLOSE ARC.

ELECTRODE POSITION WHEN MAKING
BEADS IN OVERHEAD POSITION

WL20N1345J3

Fig 4

10°-15°

POSITION OF THE ELECTRODE FOR
OVERHEAD WELDING

WL20N1345J4
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(CG & M) K asdgize & 35 Jius
(OAW, SMAW) (Aluilg S Jdul - (Welder) i

1.3.46 (3du

(1F) (SMAW-18)_-isa S 522 250mm % 3mm i MS Cuiil g it caily Sl Gl
(Pipe flange joint on MS plate with MS pipe 850mm x 3mm wall thickness (1F)
(SMAW-18))

Sols s Gl Gy 81 S 3l Mealie
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o QS oS gila g gm gl (Aot ol S S Gl Gl sl e
a8 Al S g il by MS e 28 (AUl o

(Slel) 08 Byg g S ialh 23 S ST (e 53 16 58 iy
« S Alilna 1S il A S Ehg e e oS U9 S il oS Siliga o

- @50 -
3 -
2
1
1 /
| > - - -
3 _
- @90 -
1 @50 x 3-50 Fe 310-W 2 1.3.46
1 100 ISF 3-100 Fe 310-W 1 1.3.46
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
Srs PIPE FLANGE JOINT ON MS PIPE @ 50mm x 3mm TOLERANCE 1 TIME
WALL THICKNESS AND MS PLATE 3mm THICK IN
+F @ FLAT POSITION. w201
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Fig 3

PIERCE THE f PILOT HOLE

PILOT HOLE TO
START THE CUT
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INTERNAL CIRCLE CUTTING
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CENTRE MARKED
BY CENTRE PUNCH
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Fig 6 ELECTRODE

WELD FIXTURE USED TO WELD
PIPE FLANGE JOINT 1F POSITION
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Fig 5 @50
PIPE INSERTED INTO THE
HOLE GAS CUT ON THE
FLANGE
FLANGE WITH TRY SQUARE

GAS CUT HOLE \
\

CHECK PERPENDICULARITY OF
THE PIPE INSERTED INN TO THE FLANGE

3ROANGLE SEGMENT 1

PROJECTION

TACK WELD

IN 4 PLACES

SEGMENT 3
7 INIWO3S

SEGMENT 2
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1.3.47 G (CG & M) K ashgia & S Jius
(OAW, SMAW) (Aluilg S Jdul - (Welder) i

(4F)-(SMAW-19) (e s s S 099l Fge fra e 10 &lilga “T” ja Suli MS - &

(Fillet - “T” joint on MS plate 10mm thick in over head position (4F)-(SMAW-19))
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2 150 ISF 10-50 - Fe 310-W - - 1.347
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS FILLET TEE JOINT M.S PLATE 10mm THICK TOLERANCE =1 TIvE
S @ IN OVERHEAD POSITION.
CODE NO. WL20N1347E1
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DIRECTION OF

DIRECTION OF
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1.3.48 (5du

(CG & M) K a5 gina & S Jius
(OAW, SMAW) _Aluils S J4u) - (Welder) Uil

(SMAW-20) A sa S ) 523 5mMm Uz OS5 1G Ul @50mm il s &y Sl g by iy MS
(Pipe welding butt joint on MS pipe 50mm and 5mm wall thickness in 1G

position (SMAW-20))

Sl B Gy als) S e Gl 1 aalia
GRS Jgm S G 68 iy (gildaa S K3 o

iy ol S Sy &y o

= (Dl ok Gy Kigg L) S Sy QLS e
wR S adilaa S Gailll o) (S e S Gl e

2 @50 x 5 - 75 Fe310-W 1.3.48
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS PIPE WELDING. BUTT JOINT ON TOLERANCE 1 TIME

M.S. PIPE @ 50mm x 5mm WALL THICKNESS IN

1G POSITION (SMAW-20)

CODE NO. WL20N1348E1
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S5y A 29 1.5 S ndsm 35,308 ys s
0xS) DA el S

ol €& sl Jar e oo Sl
o i e Fig S Qe S S iy 2

VL oasd S gl gl ol S Y Gre s S ol
-szdu’j“‘&\j_j‘);j

Sie 1315 2 S 0y sy sl KIS ) SOl S ol
-0 S Ga &3S G 110 Lsh S i 35 5800 g
Sy e le 3 b S sl S S8 dlenind 1S

OSE 4 sy e Sl g S Cuall S QL S
it
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MS &l ga &y Ky cily iy mm500 1 9IG Alise S s e G ise mm5
(Pipe welding butt joint on MS pipe 850mm and 5mm wall thickness in 1G
position)
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1.3.49 (3 (CG & M) K ashgia & S Jius
(OAW, SMAW) (Aluilg S Jdul - (Welder) i

(4G)(SMAW21) il s cud s Culy Gl sl (Fsa a (e 10 e Oy 3 o) - Cullh
(Fillet - lap joint on MS plate 10mm thick in over head position (4G)(SMAW21))

Sl e B Gl ) S 38 (il alia

S S gl G b o8 il S 3bg Gilha S K3 e
QU o Ok sy OH Kigay o) i &g, &35 o

i S adilaa gl e oS Gl ) S pailli S mha e

1
g
)
2 50 ISF 10 - 150 = Fe 310-W = - 1.3.49
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS FILLET LAP JOINT ON M.S. PLATE TOLERANGE *1 TIVE
S @ 10mm THICK IN OVERHEAD POSITION.
+ CODE NO. WL20N1349E1
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e g Su o9g) MS Gl g cud Sl 4y iUga s e 10 Sy
(Fillet lap joint on MS plate 10mm thickness in over head position)
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S Gy (Sl o IS ASE (S Sl S SRyl 3530
S e ¢S Al 1S (il )5) (S Gila iz sh en) S Sh
LIS 8 &l (S oSS )s) 0 Os) Dl s e g )5y oSS

Fig 2

()

o 4

f
[
®

WL20N1348J2

QA S Gl gl sk
uiﬂs‘)g).al.uc\gdj)}\w‘)sa)u\.ﬁu}s&\:dg/\u’)aé&.ﬁsuug
2 KISl Sl ) S Gila S Geadan (S gl 0
U o5 S osil o S Guw SOA o€ i Culd S

S e e 20 Alali IS Kiad -y S SE
(S Jlaadiad ¢} o (o
oS eSS cla ) S &S 8 )

oul 2 el 110 sl @ e e 315 55500 L S adtie M.S S
-0 S S & S

S o s e SIS S Sl sl nS G 3Se ok el S 3
U5t sl eed S andi ae g sean 53 € JSl (lae s S mhans (S S0l
(Fig 1) - °15 o s e 553 Lt 13568

Fig 1

/////////////////

151»_/\/ 45°

WL20N13491

G 8 s o Sl Sn e 5S Jleia) IS e K

S Gl

1.3.49 (3 (2022 - od S5 1 NSQF) ilis 1 Ko asobsine & I Jius 146



1.3.50 (e

(CG & M) K asubgia & S5 Jhus

(OAW, SMAW) (Aluilig S Jiu) - (Welder) il

(4G)(SMAW-22) e (3 )52 f‘:‘:‘ 239 ujJ-‘ S =10 Galil ga w7 K By d...d,a: ol adl
(Single “V” butt joint on MS plate 10mm thick in over head position (4G)
(SMAW-22))

Sl 5 QB Gy Al S Bl dalia

S iiia bl S S0 A sle oS (g AN

GRS S ) S L oS Sy B gl S8 &y,
O 02 O igr A o) oS Sililga

Ol ¢y 2nd ¢ Frd gy &gy Sl

S Ailaa 1S ailsl S i gl (S Giba oS Guadlyg

2 50 ISF x 10-150 Fe 310-W 1.3.50
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS SINGLE 'V' BUTT JOINT ON M.S. PLATE TOLERANGE 1 TIME
10mm THICK IN OVERHEAD POSITION.
WL20N1350E1
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MS J&iw g Sl V7 (e g B sl (Asa S e 10 Sl g &y
(Single ‘V’ butt joint on MS plate 10mm thick in over head position)
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1.3.51 (5

(CG & M) K ashgia & S Jius
(OAW, SMAW) _Aluils S Jdu) - (Welder) Uil

(SMAW 23) s (M5 6mm (1G lige S Jlsst @50mm Sl g S by s MS
(Pipe butt joint on MS pipe 850mm wall thickness 6mm (1G Rolled) position
(SMAW-23))

Sl s G Gl Al S (e (al1dealia
GRS Jgm S QIS 68 iy (gildaa S K3 o
@3#:}-‘&&3&3@ *

ol Al g i ) s gt (S Qg e Rk S i) e
wi S adilaa S Gailll o) (S e S Gl e

1.3.48ExX 0 =it Allsa S i 5 (S Gl ) i S il

2 @50 X 6 - 75 Fe 310-W 1351
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS PIPE BUTT JOINT ON TOLERANCE *1 TIME

M.S. PIPE @ 50mm x 6mm WALL THICKNESS IN
1G (ROLLED) POSITION

CODE NO. WL20N1351E1
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(CG & M) K ashgia & S Jius
(OAW, SMAW) _Aluils S J4u) - (Welder) Uil

1.3.52 (5dua

Sl ga &y 18 7/2 Qily S S o Jas S K s =S OAW-17 (Gpdia K33l g oy
(Butt joint of copper pipe 1/2” by brazing process by induction welding
machine OAW-17)

S odla s BB Ol Hlia) S il ealia

LS Jae oS Qoply =S S gl S ()T o

= =S S i S Ol B S e e iy S e (1a12.5
S &SGR ey Culd oS 3rd Lyl 2nd Sy

OIS dilaa g cilia oS Gaildi o

2 212.5x6-75 COPPER 1,352
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
NTS TOLERANCE *1 TIME
BUTT JOINT OF COPPER PIPE 1/2" BY BRAZING

CODE NO. WL20N1352E1

Eﬁ /} PROCESS -INDUCTION WELDING MACHINE (OAW-17)
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1.3.53 (@4

(CG & M) K ashgina & S Jius

(OAW, SMAW) (Aluilg S Jdul - (Welder) i

(1G) (SMAW-24) (s (s uld Asa e e 2 Culil g Sy il gl g S (S G Gl
(Square butt joint on stainless steel sheet 2mm thick in flat position (1G)

(SMAW-24))

Sols s Gl Oy 81 S 3l Mealie

QS S 98 Qg S Sl g8l g 9 (S il unlifin Gildaa S K3 o
S QAT LS (sl ) 5) i g e (S 1) 18 Jiln Qi quailia o
028 S By S gl ald Juasi Jola ) o

o8 g oS g g il sKn) gy 58 Jlariod 1S K83 S B il
“0 S alilea S aildi S 8Ly g (S ila oS Siilga o

SQUARE BUTTJOINT ON STAINLESS STEEL SHEET
2mm THICK IN FLAT POSITION.(1G)-(SMAW-24)

2 150 x 50x 2 X 04 Cr19 Nig - - 1.3.53
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS TOLERANCE 1 TIME

CODE NO. WL20N1353E1
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(Job Sequence) i s S cla
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(Skill Sequence) <5 (S < b

O (g Culd Sea e ole 2 il g Gl ghend g Qo St Qi
(Square butt joint on stainless steel sheet 2mm thick in flat position)
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1.3.54 (s (CG & M) K ashgia & S Jius
(OAW, SMAW) Aluily S Jéul - (Welder) iy

75mm Al S "1/2 @ied S ys) (75mm (OAW-18 bl Sl 71/2 Sulil g (A A S S iy pils
Sulif g (A Ja

(Corner /Tee joint of copper pipe of 1/2” and of length 75mm (OAW-18) and
Braze tee joint on copper tube 1/2” and of length 75mm)

S ls o QB Gl alA) S e (el dualia

rasiadigh i oS B S Qg iy g s e

GRS LS e Pla (Bilaa S Kl S o

Culil g (S g SIS S e
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TASK:2 g 125
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\
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T - [ap)
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- - [S]
75
2 212.5 x 75mm COPPER PIPE CUDPA - 1S 2378 1.3.54
4 1/2" - 75mm COPPER TUBE 1.3.54
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE BRAZE CORNER/TEE JOINT ON COPPER PIPE OF 1/2" OF TOLERANGE TIME
LENGTH 75mm (OAW-15)
- CORNER/TEE JOINT OF COPPER TUBE OF 1/2" OF LENGTH WLrON1354E T
E 75mm - COPPER (OAW-18)
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(Skill Sequence) w8 S @b

(Braze tee joint on copper tube) il sa (J Jix s @8 (S

S e Sl u ol 1uala
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=S JsA Cpl st e Sl @l S gl s S mha
O3l Jsaa edh A ale 50 (S Kl s G Al Sl jles
Sae S usloa O e 508 Jlexind GLl L (oS (S 530
= s pa bS

ulie gl US Jeala (B35 - (pe Sy il o e S il g Sy
(Fig 3 &4) - = s Sp LS i Qb S il

Fig 3
2,

3 2
{ y .
A\ W)
1 4 %
s

Fig 4

T
B
Zz
§
=

JeSe Sl Fig Sl (s 2 Gl il S Kl s sl 5l il ol
GBSO o i i hale b G S (S G sl sl 2 S g
S omaish Y e dledad S S S8 S L S, S
D Sl LS GalS G S S Qs b ol o)) S Kallys

(Fig 1 82) -la s s 1865 ) oy o S0 GailS

Fig 1
[se}

I

%)

[<e}

N

P

ROTATED PIPE-CUTTING HEAD §I

Fig 2
TACK \
/ TACK
ALTERNATIVE TACK
WELD POINTS
FILLET WELD EACH
CROTCH FIRST

w

I

<

0

[l

z

(=}

N

-

s
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1.3.55 (s (CG & M) K ashgia & S Jius
(OAW, SMAW) (Aluilg S Jdul - (Welder) i

9 S8 K e Gl Sl Fga fia ola 2 Sulilga quld g S il Sl S Gl
(OAW-19)

(Square butt and lap joint on M.S. sheet 2mm thick by brazing in flat position
(OAW-19))

O3S UL Osla Pha (Gillaa S K3 o

O S il oS sl 0l 315 18 3355

08 o By S o) aalh K i)

S S E By e S Jlariad 1S CSSa S 3 Gl
.wﬁdh—n\;\g\dbﬂﬁ@&é@kﬁu

BRAZING
/ ~ (OAW)

[ I, ]
3 ISST 50 x 2- 150 - Fe310-W - - 1.3.55
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS TOLERANCE #1 TIME
SQUARE BUTT AND LAP JOINT ON M.S SHEET
1 {E} 2MM THICK BY BRAZING CODE NO. WLION1355E
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08 Jlaninsl 18 (S8 S 5,5 &l o

e B8 e 6 83800 Luss S L) Sl sl Gosdla e
S e R =

O (e Sl S 3 B8 )5l (g S pe KB ST, S0 K e
Sl U S OVl i S Sy 1€ S5

R R e S8 e Realh) G e s o

-0 S A (e 0) Sl o S Culiln o

é e

(Job Sequence) i s S cla

AU S Jilb S OgUS ) OIS Gilhe S a5 S gy e
g P PUL o PR PN

.w)SQLAJSQﬁ\@S\}; .

Cun y ysh S Gl Syl Sul S @l &g e S GRS e
LS

‘S odia S Sl g el 31 LB JSs e

oS G ol SO LT .

(Skill Sequence) w5 (S @b

S S il @l Uyl e g S Gl ) (Ase Sa e o
(Brazing of square and lap joint on MS sheet of 2mm thick)

S s Sl ) 1ualla

“CR S it 09 eSS oS il g Gl ) gl il g8 i Gl gl (Fga s e 20

ol ASE o UigaUla 5y SOLSIL LI, DB s 168, i jea S oile

L TP P B U N e
(Fig 2) = lila Lo L 15563 S ol camy S 3 S s 0 UKy
s 50 el (S S danie sk g S cladaad &3 SE
<ol S Gl Jse K3, 8 S DK € DlE i 5e . S
oy Sl gy St S 8 S e o J e AT S s

ol alh ) o Uls LS, ol US dald e Iy i &9
Sprik EQ

BRONZE WELDINGMILD STEEL SHEET

WL20N1355J2

Jleninl 38 ogr onS o Shygond Ji ) S a5 e ey

= Gospa Ul S Sl )l ead
g mmd S Jae S gl iy calie gl S Jiie G (S e B8
S ol S 3y S Son S Sl S e alie (e

w5 ()3 (S e s S @l

(-1ls) SEm S Cud ) al

sl K BT S w s Sy ol s S K
Fig 1 = bla LS Jlesil

Fig 1 A8 L Ul LS o (Sl ) gsesly 5S 31, B gl iy
o= LS (e

U8 U550 058 oS s B i gils S Ss A Gl £5K0.15
o SleRg Al (saliy S eS s lila LS Jlesiad gy ol S
= S5 2 8 S3800°C L o5

S A s o Ula LS Jlasind 315 Ll 355 5 S0 A1.6mm@
- S 2 e Sl 5 S i

Oshosom S &l ) oila Jcaish (S oS Sulla S ol
-Fig 1 -08& 8y S e g

Sdie gl w S 8a 8w o nCols aonmeea S o500
ot G o e 230 Gse el S 8 s ol e (e 2
Fig 1 - S 5 Sl

Fig 1 FLAME IS
SLIGHTLY OXIDISING

ROD IS KEPT
WELL FLUXED

WELD BEAD IS MADE BY
ALLOWING A POOL TO FORM.
AS THE BLOWPIPE IS MOVED <
ALONG THE SEAM THE
DEPOSIT SOLIDIFIES

BRONZE WELDINGMILD STEEL SHEET

WL20N1355J
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1.3.56 (<

(CG & M) K a5 gina & S Jius
(OAW, SMAW) _Aluils S J4u) - (Welder) Uil

(1G) (SMAW-25) il ga <y “V” S8y Culy ¢yl Gl Fga e e 6 e (i gy uld
(Single “V” butt joint on cast iron plate 6mm thick in flat position (1G)
(SMAW-25)

Sl s BB Gy als) S e Gl 1alia
S Al K gl S S il ¢l S < S L S S .
y S SSaf a8 w g Sl e
“0 S e oS G S ) 39 8500 e
=S 08 i o ) g ) gl Oy Sigy CalS e
(S Alilaa 1S ikl g S aili o

SINGLE VEE BUTT JOINT - ON CAST IRON PLATE

2 150 x 50x 6 FG 15 1.3.56
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS TOLERANCE *1 TIME

CODE NO. WL20N1356E1
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(xS e sy s oS Gl e L S .

i S Jleniad 1855 50N Gl o) 025800 oS Sl e 315 o
Jsdan S &LE) Sy, S Sl Gl S &)

Juasind L 15565 3rd U5 2nd SRS Gla S o) &g,y
Sauald (idla AlagS el G s S

03) uxS0 DA R S 200°C Gls a8 S il oS 51 S e
=S 00 AU e e S 33y ) S en om db
S la LS e oS S Sl il

SOLcy, S H) e R S a8 e & e
e 5 15 Al wial ASE GailaS e

Bt S mha s o calia o550 sl S Gila S Ly e
(S Allae 1S Gl ) S il

(Job Sequence) i s S cla

sy S Sl (L) S G s (BKl)mas) 593058 o3 S o
xSy OB SE2mm S o S

K i e 28 Gy Qo) Sy U A (pe Gy jsn Culd S 5l e
oS U8 Alald

K 3ile mm3.153555 E7018 (L) E7016 aud s il oS o
JuS 35 38 iy S Jlexind DCEP polarity s oS il

s e die A dimer S pde S
S dee ol sl ks (g g9 e e

i 2300°C S s Ss 5 8 Jlastind Sz B ol ST o
s S8 Jleiad S 35800 058050 &S gl S a8
KA a0 S S Jlexind S 3l SE ) Sla e a8

(Skill Sequence) i 5 (S b

Sy iy (51 S JEga e e 6 e ooy il 9V il &y
(Single “V” butt joint on cast iron plate 6mm thick in flat position)

-0 S S g V2 gy 080 CuilS Fga e (o jgy Cld o

o usom usis (Bb L) Fig 3a ) -oe S Sas Sla S8
(Fig 4) b5 S

315 (Uil &S) 3550 0 S aiie MLS Sl @38 S 55
2 amps 130-140¢ls S DCEP S &u S )l . ki i e
=S K 3580 S 80° &y, Sl(ve + 5 L S S
e S 53 Y S Ay il S il (S S i ol

Fig 2
ENSURE EVEN HEATING
TEMPERATURE @
SENSITIVE
CRAYON

MARKS

PREHEAT PLATES TO 300°C USING OXY-ACETYLENE
TORCH OR FURNACE

WL20N1356J2

Bl °30C S8 Salili by s S G5 US 1 aS Jom 98 QUuS
28 (Fig 1) 0xS0 A0 s e 1.5 58 (b Sy -0 S s
58 Yo (g o sk rasaa ) 81 A S G e s JBS

- B S

PREPARE EDGES BY FILING, GRINDING OR
MACHINING AND SET PARALLEL 2.5mm APART

WL20N1356J1

Sisy s 0xS) )l sie e Gy Gl S Cila il KB o) Eua

oS B i 25 QS
s S Jlesind 1S adlé cplital ST (S 0 & o g S Qla
Jlasins 1S Sl (s 50 565 (Fig 2) <028 o R = 2 2 °30058 s
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TACK WELD
BOTH ENDS

PREPARED PLATES SET UP FOR A SINGLE-V BUTT JOINT

WL20N1356J4

e ole 315 .S Gila S &5y (K (Dla b S G
Ky e 555 58 55 0 oS s S S Jlaniad 1S L
-03S) 80° p Y (Sl o Kl S5 S ) eSS il S Glise
&S 50 (S O CualS Sasa S Jiie il S BES S5 50
S i e Sl e Gl S alan S S Gl (o s

o 50 s e 1S 68 8 55

0SS Gla s i U S ) gm0

Sl Sh S ST i S S Jlenind IS ld e e 3.15
~02S 5 3 80° 5 Y (Sl S ag) 3T S 35 0l gl S S a
S 85 )0 S en on b o S S s Sy (Sl
SR Ram a8 S8 8w o S sl Ol S
1558 o Nl ) eSS G S SBA S ls S
- S ila S il s S S Jlania) S oy Sl s

= 3108 e il gn G ElS g Jlaxtia 1S 35800 g 580 S
S5 o Ky oKy Sy Sty e g A S
oI

oailts Kan S mhan gl (3100 ¢ alia 1S wlilaa 1S ik
‘S Al 1S 33y S

Fig 3

UNAFFECTED CRAYON MARK
METAL NOT UP TO
TEMPERATURE

CHANGE IN COLOUR
INDICATES METAL IS AT
TEMPERATURE

USE OF TEMPERATURE SENSITIVE CRAYON
FOR TEMPERATURE MEASUREMENT

(3a)

TEMPERATURE SENSITIVE
CRAYON

PLATE TO BE
PREHEATED

CRAYON MARK

CHANGES COLOUR
WHEN PLATE

TEMPERATURE
REACHES 300° -
9
8
TEMPERATURE SENSITIVE CRAYON g
(3b) g
=
162
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1.3.57 (5dua

(CG & M) K asdgize & 35 Jius
(OAW, SMAW) (Aluilg S Jdul - (Welder) i

(AG-01) Kiasl€ cSi g (Sisa sa e 10 Sl o
(Arc gouging on MS plate 10mm thick (AG-01))

S Gl 5 QB a5 S 3l alia

S oo G S (Bikhaa S Sl g i ) (S e oS 395000 o
S B ) B (s AS Jb) G e

S Adilaa gl cila oS Kiagl€ o

1 100 ISF 10- 150 Fe310 - W - - 1.3.57
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
i TOLERANCE #1 TIME
ARC GOUGING ON M.S.PLATE 10mm
THICK IN FLAT POSITION. CODE NO. WL20N1357EA
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g sl e 250 Sl 8 e el clas S Sy o
o B S alay S

P P W PR G P Wi JVIP ENE R N NP L U

on B s Rz
-0 S Ja S S O3S0l Bin 8l o S g0 ST .
03 S Ciba € mhan Kan f& ) S JaSn iyl @

Ailae 18 55 & o S il ) I8 AS S8 s lser o
-0 S

(Job Sequence) <5 S cla

0 SIS S 388 Githae S il K s sl (pSay i .
oS e Gl S eh a0 Sl e

Js) oS Jlexind 35 500 4mm dia = S &l Ssemm10 e
-0 S i € (DCEN) i 35 550 DC

oS Cuw & S amps 300 = S Usisie 0552 DCLAC o
- S @adie DCEN 55 s Jlexind DC K1 )

AR E s g IS S g S (BK) mslilea s e

(Skill Sequence) w8 S @b

(Arc gouging on MS plate 10mm thick) Sda & Sl Culy Gl ol Jsa A e ¢ o

S e Sl u gl 1uaka
oS Kia & S gl S U L S MS .

iy el g i il By 58 7 £

BYNSTE S IS PR PR SU I EN L JU PR PYD PSR
TS S oS s 20° s 30° glass S 150° - 5°S msl
=S s ila il e oy S Sl gile @la S oY Sl S
K a8 ool S8 G S Jite S O a

S o Sl w55 83K 5 ST sl o diSan

68 5S35 G a5 (S 0558 s B8 a5 (S 0 R S
oS JsES 58 Gl Saa £ )5l (S Jiie

281 53 1548 035 gl 3 1S Ol slad AS ailiy Ay S iy Gl
clilis S Bl S 8 o SR8 o (R 0 G
i S Jlaiad 1S S8 K gl s lilia S

Ol S (eSS0 dadsa S Jae ) (Sl masly S 3550
S ol Sula (S dala 55 K (S S8 ) S5
.ug)S cilia

RS Adilaa 1S Bha &

S S S il ) S el S Baa &

Gihe S Sl K ) SIS R (S LS 88 033
A S Cilia € (s (0 SIS 5l (S 05 QLS S 58S
S g os) oS ) gl S ]

Sl b (S ) gl S Sl

“ S S S S 5l (S e S 35 0)

Saa & I Sl Fse e e 10 (S Glamil 1S hd i L4
PP

Juxinl DC R 5s) 02 S S & S @amps 300 u« DC m/c L AC
S S (DCEN) (siie 35500 (o o) 58— il LS

30° —20° ik (S 2w S S o JS ST 00 rlind o€ oS Sy
oS) b (Smha e (S ah w55 S90° L)
-0k S o (Fig 1)

Fig 1

7 20°-30°

L)

ANGLE OF START

ANGLE WHEN GOUGING

WL20N1357J1

1.3.57 (3 (2022 - o2d 35 1 NSQF) ilis 1 Ko asobsine & JI Jius 164



1.3.58 (3 (CG & M) K ashgia & S Jius
(OAW, SMAW) (Aluilg S Jdul - (Welder) i

(OAW-20) e (g uld Fga Jaa la 3 Sl ga Sy il gl gy i anlaa bl
(Square butt joint on aluminium sheet 3mm thick in flat position (OAW-20))

Sl e B Gl pla) S 3he (il

O3S i 98 (i il S il S Bilhaa S K3 o
S e aath o) sy g) iy o€ (s a3 B e
S el o oS Gl Byl .

OllS Clhi IR g S Jlariud 1S SIS igadl o
(S e 1S Gailsl Sl o

(Job Sequence) i s S cla

oS Guilen b S ALy Gy g S S s LS S 5 Cud aisa bl ildas S e 5 Jshagiln S s LS Sl o
e B e e 1 L e Sl e e 100 -GS
G R 015 sl S Sud S5 uai Joss ol b e =S ghe AU S e S oS ) mhae (S ossdly e
S O Ui S sy eSS e ST il Sl oS Jlesid S Cudas K ) 34
-0 S Gl “Oman A Oz Opdie (s Kl 8 S g oala S aisell e
(Fig 2) oS Cannl 58 lh Joasi i S AR Gl Sy 05 S Sy
D3 Bl S Jlaxid @ fise e 3 31 8 avina gl 8L S G gl S QR &) e le- e (15 S Gdid
OB S O € S ol i et (S aise skl Ssa (Fig 1)
2 150 x 50x 3 - AL.199990-1S:737 - - 1.3.58
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
s SQUARE BUTT JOINT ON fOLERANCEDS ) TIE
JEF @ ALUMINIUM SHEET 3mm IN FLAT POSITION.
CODE NO. WL20N1358E1
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Fig 3
DIRECTION BLOWPIPE
OF WELDING
WELDING
ROD

LEFTWARD TECHNIQUE

WL20N1358H3

S Gm S alh S o e ST, B SE g 8 Sy e
NET:LIPN R

S diba S 8hy S s e Gl SRl S5l 10% o

o wae s Sy S Kb BEL. 8 .

e (S Sy - ily Wy g Bl Lt S8 S sl Sy e
B S i 2y S

- S Allaa S il S 3Ly e

SRR 3, Ll sh iy b Ul B AR IS Sl sa s @
i e s S Sl a8 p) S S i) sl S S
= Ba S A S

Fig 1

WL20N1358H1

Fig 2

WL20N1358H2

s S e S e s) U 0sisd S Sl g

Gms Oosd S By g 58 sl K ol Sy ol o
s S C°180 — °150.8 s o S 58S < IS
S e S e o s

-°30 °4058 3, S8 L5l 55 =S °50 = “40S iy sk e
o8 Saily a b S S S &), S 3Ky Ly sl S
(Fig 3) -0

(Skill Sequence) «is S @b

Sl g Sy @ e g Cunddi aabiagll Fga i e 3

(Square butt joint on aluminium sheet of 3mm thick)

S e Sl u ol 1uale

208 Sy g (S S Gl g S i) oS gy i aniiagh) figa e a3 e

S 0 s o s B S e K) g K S el S
e blial S 35 S aB Bl sadan (S e e
- S8 S el S ey S e an AS sa S

Fig 2

ACUTE AS WELD

LOWPIPE ANGLE
BECOMES LESS
PROCEEDS

EVENLY SPACED

RIPPLES”
— LUX COVERS
~ WELD ZONE
OLTEN POOL

IS VERY FLUID

FILLER ROD GOES INTO
POOL WITH A STROKING MOTION

WL20N1358J2

S0 s on S Ul ) 0 S Ol S S gl il Sl
Fig 1-ox Zis A S

Fig 1

NOTCHES 1.5mm DEEP 5mm APART

UNBEVELED BUTT JOINTS ON 1.5 to 3mm ALUMINIUM SHOULD BE NOTCHED

WL20N1358J1

= =S Sty (S sl IS US s il Sy
S S 35 il o LS S il K031 50 )8 sana (2 i S
Sl Sad S wa ws SOl iy S Jleial (S

Fig 2 s oS Ml sl (e SIS il by s

1.3.58 (3 (2022 - oad S5 1 NSQF) s 1 Ko asobsine & I Jius 166



1.3.59 (3 (CG & M) K ashgia & S Jius
(OAW, SMAW) (Aluilg S Jdul - (Welder) i

(1G) (OAW-21) Sdidlyy S g S il g Sy V7 S Culy Jsa e e 6 Suly 0 T Suls
(Bronze welding of single “V” butt joint on cast iron plate 6mm thick plate (1G)
(OAW-21))

S lla g QB Gy alA) S 3l Malia

S s 58 (e8I S Gy (ilkaa S K S e
S AT S (s g 31 S ) Sl I8 punaa
GRS Cur aalh 5 500RILLST L 15 55 o

G ¢y 2nd &) Sy Sjblan S KT (usld o
(S il (S Qe ) (S cilia oS Cuiallyg

:

90°
2 150 X 50 x 6 - FG15 - - 1,359
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SNTs TOLERANGE *1 TIME
BRONZE WELDING OF SINGLE 'V' BUTT JOINTON )

CODE NO. WL20N1359E1

{? /{} 6 mm THICK CAST IRON PLATE IN FLAT POSITION.
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ol e LS S e ALy e 8 oy e i

Ky g e Bagy a8 G Sy S 20 0ige IS pu S il b
S a8 S

Uﬂ-@%ﬁdﬁeﬂw&ébﬁﬁ%é @.Jﬁusdﬁi‘i‘“‘ls
= U GussR

I, 8 e Lo B axy S BTGB 5l S Cils S0, S
008 SOLE ) | s s 5 S Jlesial IS

1S3, Ll Bmm 2 S S8 (8l ) (S Cila S () &)
w8 &L, 2nd S S Jleniad

S S S deala Citans s e (e 1.5 03k o o)
IS S sl e e Dl s S e

09 S s S il sy W S Sl (S S e oS
S ilan S atlis

S s s o U 0 8 RN s ma S B i) a

o o3 sk A edly) Cas (S g e aay S e R 02
S e e s S

(Job Sequence) i s S cla

oS e o (Saf (s i S e (S 2 55 Sl
Ao B S sl S KBl K/ Bkl 55 g SsS R

=S °90(0xd 2 US iy ¢85 (S5S) S e S oS S Gy
S B3 S s S G alad il V SOl S B Sl
S e 87 juai s

Smmeb = S0, 2nd usimm e 3 = S os S
.wﬁg&j\&ib)ﬁ C—‘J)"Um““

2 S infa) RS 0.15 55 08 3y o S (sl g5
by S uls Ghlial illa ol e DS by g 6
iy

208 S s K 315 5 S

e 25 gy -0l&d 8B e 53 (S S5k S 53 S 3, . S
iy n s 0sis =S Gl ga gl S & Sy ) JlSy S fine
il

Gla sl S Sy S o) &gy S 58S Jlenial 18 SSE S ) 54l
Jui3mmefiller rod = —ieS, 5 °30.S

(Skill Sequence) i s (S < b

IR g Guly Fga e e 6 Sy 8 CudS “V7 Ky S ign S Sl Sy
(Bronze welding of single “V” butt joint on cast iron plate 6mm thick plate)

oS L Sl g S g S Gulilga Gy V7 SR Gl S e e 6 Culy o T GulS o

4058 Sl S 3, 0 S Cun gile S 38 30° S Gls
on dee & 585 K30, 5l 5V s 0seS) 2 °30 =

S a I Sl S il sh ) (S n 060 Sl 1S il b
Sl S, 58 mme 5 sl oo S el S35 Emme 3 o
Ot B S iy 0833 S 3031l Rl S &L ) Sak
.ugd)gjscmil‘)f\s

2R K3 C 650° Cia 58 Cun e Salliy (S mis 0 S O GwilS
Sl g iy S SIS S, 13U ad NSy m sl o lila LS
20 L gl S il g il S o8 SOl (S e B S salan (S
e AS g Sl G Sl el o Ul WS il SO e e
Fig 1= s lasy —w Risk

Fig 1

COAT THE SIDES OF
THE JOINT WITH BRONZE

BRONZE WELD DEPOSIT
FILLS GROOVE AND FUSES

/ WITH COATING

A

\)

\ GAP

BRONZE WELDING CAST IRON
MAKING THE COATING AND DEPOSIT

TACK

WL20N1359J1
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Fig 3

SINGLE-VEE 90° CORNERS OF
VEE SHOULD BE ROUNDED
(ALSO ROOT EDGES)

MAINTAIN "TINING' ACTION
OF THE BRONZE

ROOT RUN

SLIGHTLY OXIDISING FLAME.
CONE 3MM AWAY FROM
MOLTEN METAL

BRONZE WELDING CAST IRON
DEPOSITING SECOND RUN

WL20N1358J3

o S L S o ik i S Gl 3l S ila S Y
\Si\ﬁ\ﬁgdéoﬁ}d}aémh¢éjﬁcm§;uaﬁméﬂgj
.w‘)s,dl:.n

S ) S by Sl sy ) oails Gy e Slel Akl e
s AS S i o Ul L Julie Al m 0 S dald S 8
S S0 Sl b S die B Fig 2 - e o deSe o)
5558 Jaas S A3 S Clas i S g duae 5 sl 3

Fig 2
SINGLE - VEE 90° CORNERS SLIGHTLY OXDIZING FLAME, CONE
OF VEE SHOULD BE ROUNDED 3mm AWAY FROM MOLTEN METAL
(ALSO ROOT EDGES)
TACK WELD SN
SR\
AN
NN
\
N
ENRN\N
NG
N g
AN oS 60° TO 70°
A
3
\\
<
\\

30°
o
ANGLES OF ROD AND BLOWPIPE !
FOR BRONZE WELDING g
BRONZE WELDING CAST IRON (ROOT RUN) §

on b 2nd 5 S5 Bmme <l I3 S LY S s e WS
e Bulil 8 (faly (S (ulin aly ai S5 S £ i S, a0
1.5mm SeS 1) g oV Flial S i Cuasy ) 3.
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1.3.60 (3 (CG & M) K a5 gisa & 358 Jius
(OAW, SMAW) Aluilg S Jéul - (Welder) il

(Dye penetrant test) Cuud &y fuiy 13

Sl s QB Gl alia) S e (al1dealia

RS Alilaa S g Sy i S ) A S ha g S Jlaiad e
GRS Ol ol Jgi (i Ty o

(RS (il (S cue e

(Job Sequence) «is S <l

Dl K S e 3 w2l ) S e KK, e
s gl < Che 0 S g 08 S ila Smhu (S 555 _S&ud .

)

LIQUID

CRACK FILLED WITH DIRT IDEALLY CLEANED
APPLICATIONOF PENETRANT INTERMEDIATE CLEANING

T

BN B

APPLICATION OF DEVELOPER CRACK INDICATION
é- g e . Lk . e -
S S s 0 e JS3 (S (A e S DS b e oS S8 Sl S Jlaainl 138 Qs
B Lo
S enlie S oS0 obsd gl syl
1 WELDED MODEL Fe 310-W 14,60
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS TOLERANCE *1 TIME

DYE PENETRANT TEST
@ 5» WL20N1460E1
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1.3.61 (5dua

(CG & M) K ashgia & S Jius
(OAW, SMAW) Aluily S Jéul - (Welder) iy

(Magnetic particle test) (I&T) Gl I8 i

18 ~lea 1S 53 By 8 S 8 S e i 8 et 1S it SISy S8 o
RS ) QL& o) (e A S By S A e

<

ELECTROMAGNETIC
YOLE

~—MAGNETIC FIELD

<

/
/|
/

/ | pisconTNUTIES

WORK PIECE

MAGNETIC
FLUX
LINES

MAGNETIC PARTICLE INSPECTION

1 WELDED JOB Fe 310-W 1.4.61
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS TOLERANCE 0.5 TIME

O

MAGNETIC PRACTICAL TEST
(1&T-20)

WL20N1461E1
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(Job Sequence) i s S cla

L) S s S S A (S (L) G sa p Sealia KB gl e O s la S Cad ISy S8

op S8 -0 S G Gy Qo (e iy MPT

Fig 2) -0l e 5o ool a8 e by i i )
(Fig 2) -u BESCIS PR S5 5 S 0 S g e oS e

(Fig 1) -0S O osb = S S8 Saban oS Gay Sadi

Fig 2

Fig 1

MAGNETIC FLUID

WL20N1461H2

IRON PARTICLES ON THE CRACK

WL20N1461H1

MAGNETIC PARTICLE TEST
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1.4.62 (s (CG & M) Ko give & 38 Jius
&l & ~illaa - (Welder) il

(Nick-break test) 04 (I&T) Gt o S

ol B Gl als) S 3 Gl ralla
Oy &S (s f  dw (S 3Ly e

& s S dly ol S 3 e

(RS Al S Gailll g ail e

1.5mm DEEP SAW
/— CUT ALONG CENTRE
LINE OF WELD

1.5mm DEEP SAW
— CUT ALONG CENTRE
) /" LINE OF WELD

NICK BREAK TEST PIECE-BUTT WELD

NICK BREAK TEST PIECE-FILLET WELD

SAW CUT

FRACTURE TEST ON BUTT JOINT

2 WELDED JOBS Fe 310-W 1.4.62
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE
NTS TOLERANCE 0.5 TIME

NICK BREAK TEST
@ S WL20N1462E 1
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(Job Sequence) i s S cla

590 S mha i S 5 8 s Sisgile S ES gl Swilsa 4 -8 e il ga S by (S 3L, 1
e e ol 1.5 L g5l S Y i (S8l kb S 2 oo 2

S OO gl (S Bolh na (S il (S pails Gilide 5 ‘ol S (5 )l S5 S8 e e 2
s S S dA e e Fig 2 a8 L il &) S il g S il il S jan 3

-0 S Gy S Slsas S il Vb aa 2 6 = LS

(Skill Sequence) w8 (S @b

(Nick-break test) 04 (I&T) i G S

S e Sl u ) 1ualia
(S (Al S Gailli g S By a)d S Gl Sy oK e

) S S 1S Jee S AL

s sl 3 e S ey sl WlgeS (Bilae S L (S 3L
o S S S s os) 05 ) S eSS 05s ) S8l S
LS ailaae sk (dsns ) G IS s gl S 3 ol o
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1.4.63 (34

(CG & M) K ashgia & S Jius
&l & ~iilaa - (Welder) il

(Free bend test) 03 (I&T) s iy 58

Sl 5 QB Al S (B il dealia

QS Sogd 88 Gl e bl
o il ol S Sea
08 Jlatiaal 1S (adia il 3348

.u_.uSL\MJA‘QSua.‘Im

THIS IS ONE WAY THE INITIAL BEND
CAN BE MADE

o) ol e os) o U WS g 558 U 5e 2180 S 58
GOl sie oS B (S nisai nS S an s lila LS, s s SE i
e sl 5502180 S Bl ) S Y ol s

SRR PERVEY. PR PR JUIY' D PR | PORRTPRCINY. . RP R

S Osla ) 50 oS mha ey S S JaSa oS Sy (5 8

FOR THE FINAL BEND, THE SPECIMEN
MUST BE BENT IN A VISE

(Job Sequence) «is S <l

e S S aEh (S e o ST
U LSy Lald S 5 Sl e 0l b ey 0w
zob o dse B S la LS il (S Kk s
5 S . S CIE U GV | N TR 1 FEN LG DN
Db o Pl (e jn S il e S S5 (S Mgl oS

C A S Usmusie S S Gl S S 8 el

= e s T B LY
nisa cia o la (S iy Gl Giilen (S B SR s 4 e
Gosne =S o sl ol ol w jauSE S5
S O3 o S Qi S g B o U (g a3 S gl
= s o osnd) GBS S Uil
02 WELDED JOBS Fe310-W 1463
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE TIME
NTS TOLERANCE 0.5

FREE BEND TEST WITH WELDED JOBS (1&T-03)

WLN2163E1

175



1.4.64 (34 (CG & M) S s glaa & I Jiys
&l & ~liles - (Welder) il
(Fillet fracture test) 04 (I&T) Cuwd o5 b Eutd
Sl B Gl als) S i Gl 1alle
GiS S oS Gl (e b .
S (Bl S cdlh a8 8 e
(O S G d S (aildl e
FILLET FRACTURE TEST USING BENDING BAR
FILLET FRACTURE TEST USING HAMMER
2 WELDED JOBS Fe 310-W 1.4.64
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
Sﬁ"?IS_E TOLERANCE 0.5 TIME
FILLET FRACTURE TEST
(1&T-06) WL20N1464E1
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(Job Sequence) i s S cla

Eig 2 O35S S s S Gl ga Sl L Gl oS Sl Sihs il SO)
9 FORCE
- -8 QAT g S

-0 S G 3 S s ke (e il g 3llae S Fig 1 2

Fig 1 SAWCUT

FRACTURE TEST ON LAP FILLET

WL20N1464H2

S GOl S il s s

o))

ol Calide o U S oailiia S mhas i (S5

3
L;AS é uj)ﬁ B FRACTURE TEST ON BUTT JOINT §

Y ‘ &i L ‘ _ i .
DI S S S S S L 5 S Giila Gilla S Fig 2 3

Wy dasine e b s b - -0r S Jleaiad 8 b (s S55e

S s S oails 7 LS ol S sl i 34 4
oS ediie s 385 sl (S8 5
(Skill Sequence) <5 (S < bea
(Fillet fracture test) 04 (I&T) S 25 b &uld
S e Sl ) 1ualia
S Gl S el S 3Ly ) S Sl Sy 8 Enld e
S S0 - Bl (S 3y iy 54
Jsia o iy JaSal - O3 s S el gl b 0 e Fig Jid aa e Shy 15
U S Jold Bl - - B LS

ylisine e b o s -
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1.5.65 (3 (CG & M) K psd gisa & J38 Jips
Kadh g S f Jie ek - (Welder) ik

(GMAW-011) -0 9 Jlarial S ) gl ot IS T Alilea
(Introduction to safety equipment and their use etc. GMAW-011))

o Al 2 181.1.02 B

1.5.66 (3ss (CG & M) Kiasadgin & 3 Jius
Sy oS B guf - (Welder) il

Sl Auw —u ARC GMAW-02 _s) ol Euna 1S el gt og) pdia K584 5 GMAW
(Setting up of GMAW welding machine & Accessories and striking an ARC
GMAW-02))

S lla g QB Gl A8 S (3l deallia
08 i il S ) g) il g (S AL (S (pdia SSlLy GMAW o
2028 Ol Sl e ST g SRIUSE KLy S GMAW e

CONTROL SYSTEM

WIRE REEL

/7 GAS IN

WIRE SPEED CONTROL ——
- FLOW METER

PILOTLIGHT —— _ | -

WORK — GAS OUT _—— REGULATOR

GUN CONTROLj\

.

——MANUALLY
HELD GUN

SHIELDING
GAS SOURCE

-
L~

S

CONTACTOR CONTROL ——

110V SUPPLY
WELDING MACHINE

DIAGRAMMATIC VIEW OF A COMPLETE GAS METAL ARC WELDING (GMAW) OUTFIT

1.5.66
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE NTS TOLERANCE %1 TIME 15h
— SETTING UP OF GMAW MACHINE & ACCESSORIES
B — }7 {"—)77 CODE NO. WL20N1566E1
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Fig 4

—
WIRE
IN

WIRE
OUT/

(a) SPIRAL (SPRING) METAL CONDUIT LINER

—
WIRE
IN

\~INNER PLASTIC
LINER

OUTER SPRING LINER
OR SPIRAL

WIRE

OUT/

(b) METAL CONDUIT LINER WITH INNER LINER OF PLASTIC

WL20N1566H4

Fig 5
COOLING WATER
; LINER OR SPIRAL
\ POWER CABLE
SHIELDING GAS
GAS SHIELD CONTACT TIP

GAS NOZZLE

ELECTRODE EXTENSION
ARC

T WORK PIECE

PARTS OF A TYPICAL WELDING GUN

WL20N1566H5

S Ol el Jie f fm g 5ea e f i S 7 5 S,
= BS il S Jpaa Sy gy oo p8 il S S5

CO, sty el Sulil 1S CO, : Wisn 8 s sl gl 2050 < i
230V o Jise (1) Opie K3y S S (Fig 1) Slibe o Sdia
sy U S o (s 110V 58 L o (A

Pl r S e d3e e i o (Zien) i S CO, e oM
Jlarina) 1S gl Suld 5 34 Sl &gl S i (af el Jise 5l )
uilia S a8 QIS ) (S Sod S AN il 52 S S
Sl (S ol e B e JAT Gl il S S Sl S
10 = 8 S0 ol S 3 i) 1 3 pfsn s (Sl ) il
Kzl A8 L8 CO, = S 8 duala SIS (uf e LPM

(RS Qs e g

S J05 ASU Gamo e by oy RESES ALl &S il il S by ol
dolae S iy S pba ol S g disls gy gm0 A

=S Nz 8 sl S Saed S s iy 1 @i S Gedie GMAW
o B e S B ESEIS gl Jym Ools) sl 388 e AT

(Fig 1)
Fig 1
REGULATOR
CONSTANT FLOW METER HEATER
POTENTIAL
POWER SOURCE
* @
115V CONTACTOR
® [ WELDNG CABLE
POWER CABLE
a 002 GAS
ELECTRODE co, TO
FEED UNIT SOPENOID VALVE
FEED CABLE AND
WELDING CURRENT
WIRE
SPOOL
ELECTRODE
WIRE WIRE GUIDE AND
DRIVE ROLL UNIT GUN
GROUND
z
) g
z
COMPONENTS OF THE GMAW MIG WELDING SYSTEM g

Sl o) s sl )3 A8 il Culil ol caaingS 5w Jisps
(3 Us) Fig 2) -0eS Jiie =50 S 33K 3l 5 &l

Fig 2

0

FLAT SURFACE

WL20N1566H2

SMOOTH V GROOVE

SERRATED V GROOVE

Fig 3

INLET WIRE DRIVE ROLLERS

GUIDE

OUTLET EIRE
GUIDE

] /Y[

]

ON—" O

O

DRIVE ROLLS AND WIRE GUIDES PROPERLY ALIGNED

WIRE j

WL20N1566H3

S 2 S S e e D)) e SIS (S8 6
g Sty xpd S CEESES S b s LS (il
LS e a3 S LY Culi€ gl S 5,0 Kl g Sl &3l
(Fig 3) - = B>

Ot g O 3 s Ui (g 0SS (L) S0 (S8 S 5y 3
SRl S S S G S 8BS 5 e sy O S e
s Ul b B 58 S5 S
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Fig 6
NOZZLE
]
/ CONTACT TIP
WIRE
ELECTRODES
\/
L —LENGTH OF
SHIELDING i i
GAS EXPOSED WIRE
NN - =
2
N
~ | x| ¥|\-CONTACT TIP
Z|  TO WORKPIECE
~ ®|  DIATANCE
£
8
- ARC LENGTH 8
g
9
B
Fig 7
NOZZLE
SWITCH OR
TRIGGER
AIR COOLED HEAD /
CONTACT TUBE
-
CONSUMABLE s
WIRE ELECTRODE g
B
Fig 8
|~
7. 750
| DIRECTION —= | .
OF WELD 2
TORCH ANGLE ;

om0l S g o e ol Sala sk (S Sz
Fig waS Jitie S5 2 o il o 2w by S s b il (S
S S S (S Kl p ¢y bty (S e (S K35 10 Lyl 9 e
Forehand L Fig9 <SS S iS5 Ula LS 3 )5 S by S

(Fig 10) <SS Sy ol 3,5008,) S, 8

S b)) o K el S (S bl oS il iy Sl
e S o g .o WS Gi oS ) sl (0 I
den b o e LB, S iy e S S
o S (e AT S S0 a8 Gl iy S il ) S Jlexiad 1S
o= Ul LS (e Ky S1 e ik AS b 2 Ve 1o b
03l S8 deala Ui (S 0ng) ) Sl o5 Cmpn (S Sy
S oy Gy o S ol S sy e &SN

S R e )

S S dage ol (S Jie pun sl S e S &y AL
oy iblia ) S cililia . s Ul W xpd S ey S
CGla (i il Jid 0)S € 30 Gl 2ie S Jlasid e
Sl LS 50 S AL Ay g2 dsase g T ASU U5 LS
b S (Sl Jy B () oSS G T S sl Sy

o s i U L LS S 58 el IS (sl
i ) K S G e LS Jlesind gl S 78 (S Sl <
Car ) e - s @l S O8 oS (8 o0 i )l (S
Gt o S Gl ) o (S T s~ i (S osdiealy )
=SS el S 3y

Ui 5 Gy B il g ) 3l Sl callgg ST o S el 5 i
A 1 LS G ol 0agage S8 e oS Gy B il g i
2SR s o S G ol S S8 SHES S S S
LS e Ak 1S il 5 3 gl 5 3 st e 0.8 i S
80-100A 2 S )b (515 Sie (51 0.8 «(ilhas S (. 3 55 e
o) 2 1S Gl B e LS S &3 S s 0 s (S Supm w0253 50 S
Jee GMAW/ S35 il S &y 38 Jil5 e CO, lal can
38 5 Giae S G S 80-100A Ly i 38 355500 S cpida 13
= RS S s (S

i 1Uid i gl g ST i ol S S laia 00 Jlatlod
D5 e (S Mite (S lan hd S il ity STV s LS
S des Sl o) sl oa . o pasie 03 S i sl ga 5
sal S 5 S oS atie S milys S ) S350 il 5 o
=S (1)0.05 + 14 = ilss Sl Fay al g ld IS0 el SO Glaa 1S

AL P S

o) DLsB U o i S ea S i ol Sl S| a2
S Ty o SeaS eSSl 42 S Sge il o
A S Culy Jie (Sh Sge e (e 10 o anie n JeSS
Js A il gy S S aneS il g Sl S leae 3w (S 5]
Eups ny e S8l D55 24 s 23 g 58 Jleaiad 1S s
El5519-21 2 S S8 g s pd Syl sl Ua R 208 Sl
5ot ) Sl (S JaS oS e il gy il gy Sl S b
LS olasl 1S &gy 21 w19 S Sy o —w vy S Jalse

sl S e S ST s S s S S s

haom S 35 Al sl AU S S8 S g 1l S S S5 S
U G sen S o ol o NS SS i o ALald lae pd S 4
S8 038 Sasad o S el 5 03 [ Nl S (K) e Fig 6] =
S8 8 o Bser G Sl SE RN e (L 10 5 &
S O (S ls s GOS0 5en 030 e s e (e A
o mas S o s B s s agane € SIS Guf SaELE (e
Sl a5l Sl s 15 G O Sl . USs 538w
SIS s s € s s 55eS (ST 8 a0 a8 3 S8

AL EQUINTAL

S 5 e g B S (U8 S ) S Kl s KL
2SO 25 (L iy gl sl (U s S Fig 7) Sl S S
S o S5 S g Jisen S S5 S SNy sy el
e Crans oS S8l 30 5l S 15 s 10 e e 15 Lyl

= W USs (e Fig 8 S L iyl (S S8
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Fig 10

——— DIRECTION "
OF WELD

J

j -

FORE HAND OR FORWARD OR PUSHING
WELDING TECHNIQUE

WL2101JA

S8 AR Yo 5SS i) S Iy s S bsl

.u..gﬁ\‘):m
sas = =S S aal (S Gl Gl 1L S Adilaa 1S Gy 38 L
B AS s (1A (B5S S Bl U AS S Jleniad A&k 1S ailas
JuoS Sw o) ISl (S ) o lais) (s S 3 el S

U A9 se (S

Fig 9

DIRECTION ——
OF WELD

BACK HAND OR BACKWARD OR PULLING
WELDING TECHNIQUE

WL2101J9
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1.5.67 (3dua

(CG & M) K ashgia & S Jius
Sy S )i Jie ok - (Welder) Uik

LS e oS Qsfign S O Al 3 10mm Sl MS o i Suld 29,3 < GMAW-02
(Depositing straight line beads on MS plate 10mm in flat position by
GMAW-02)

S la s QB A8 S 3l e
QS U Gl (gildaa S K S o
018 S ey 1S Ky 55l (S S (s GMAW
SIS B Y a0 3 (e (o S gy Culh
S alilea g cila oS aildi & ¢S @

10

—~—— N
100
1 100 ISF 10-150 Fe 310 1.5.67
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE NTS TOLERANCE #1 TIME

=&

DEPOSITING STRAIGHT LINE BEADS ON M.S.PLATE

IN FLAT POSITION BY (GMAW-02)

CODE NO. WL20N1567E1
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Juals amp 90-100 Sl i 58 Sl S (S Sun Sy 38 51510
RSB

Defolas 12 L DIN 11 ke Sy ) S fioagaga S sl 11
oS Qi (D& 38

o ol Sllis ldae S5 a 12

S g gy Sse Shy Bithe S La) ae pde 13

Githe S i ol S Spe il F S oS e S S 14
Al (S e e 8-10 SOl Hliial) S ol Esimls
oS DA S Sl

Oz Sl SO o e g s e e S S 3015

L oo b

A_l‘)lfzm‘)g
S

S Gaon il Ji GlS L) ol S e Sl en K 16
(S Cila S &l g 5 S Jlastil

(Job Sequence) i s S cla

oS Uk Gilae S ke S s Gillae S K13 1
S il S mh (S Qls (i il Jiul )8 2

QS ) L S s () st gy s S s Githe S 85 3

S g S oY )
-2 S G e iyl Sae (S la S (Gl Sy 4

S OB sl S SY il o Sy S5 S HkE e 0.8 5
2R S S S il S g s dime Ol e 308

(DC +ve) sims S (e S gl S gl opde Salbs 6
-uiis> — (DCRP) Jix 5

3l S e 08 CO, g &ie 5-10 = S S g ssd Sy 7
035 o

02 G G55 19-21 S il Sl ol _S3ee il 505 8
oS Gy (G 6 ) LPM 8-10 s S i S € 9

(Skill Sequence) i s (S b

GMAW-02 LS &l 58 3 S 5akd (A 33 10mm Sl MS (e (g Sl 253 S
(Depositing straight line beads on MS plate 10mm in flat position by

GMAW-02)

RS (B 0 g) oaS UL S 3 O A SLMS .

K 5l Fse sl e x 100 x 10 150 i f L) S S <l
S S 8ISy als S e e 15 S S RS ELMLS
S ) Oh S Y A gl S

183 1.5.67 (34a (2022 - o2& AU 5 NSQF) il 1 Sasb giae & K Jius



1.5.68 (3

(CG & M) K a5 gina & S Jius
Sy S Jim ok - (Welder) Uik

1F i) 5 il arads (e O jgy Gl Fga fiaa e 10 Gililga A 3Ly Culd 4y Suly MS
(GMAW 03)
(Fillet weld Tee joint on MS plate 10mm thick in flat position by dip transfer 1F
(GMAW 03))

Sl B Gy als) S e Gl 1 aalia
RS o g) S UL Gila (gilhe S K3 e

WS e Akl gl Gede GMAW o

ot Sl og) oSy SN BR S 3, e

RSEL S STNTR=TBY="5 " I
.ugJSJLLAJJ\dLA‘,SUA‘\LﬁéGEH .

© 7

(GMAW-03)

2 50 ISF 10-150 Fe 310-W 1.5.68
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE
NTS FILLET WELD TEE JOINT ON M.S PLATE 10mm TOLERANCE *1 TIME
THICK IN FLAT POSITION BY DIP TRANSFER 1F
WL20N1568E1
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S12 e 19 Sy R s Adleie /36 S Gl (2 ) 100 —~ 90 11
oS SLE, S sl oS S

e U Qs S s 58S ) Bl 7 /R Kadliy aulia 12
DU Uil by S ) Sy 05 58 AS S (L sl (Sl e

S diba S o) &y S 58 Jleaind 8 i il dBe 13

L (dly s 508 Jlentiad €5 K5 5u2nd Gl S &5 14
5 S 00 Sy sl A Sl e o W& LSy e Fig 3 S
0SS My S Jleniad ) Sy &5 2 B S AR 2/3 18
Syl S ey S Sl oy i S

Fig 3

O1 | WL20N1568H3

s 2 WS 30 8 &€ T e Sy My i nS il iy 1
o 8 S Jeala i (S S S e e 10 s (S Sy
oS b S0 o s Ss SS Jlexind IS i il die 16

SIS S S Gl s 28 S | et ¢ 5k (S O) o msr 17
-2 S L S Fig 4 o) @omst s 0o S B Sl IS8 5

-

Fig 4

g
WL20N1568H4

S S 508 &SR Sl IS ) 5 A8 (il iy S il ) 18
By

= G s di s (S deals ld (S & (S e 19
- S Sla S il sa 38

S Jlasind IS _Fea iy illgnin € Gl £20

(Job Sequence) i s S cla

-wdégﬁuﬁﬂjséﬁuﬁg&béﬁbi 1
o um o 0sSsy S U S SES 8 2

Usadia bmquéjs&.ﬁg}u\&,&m;‘;\sj_x&s" w8 3
oS Jlaxindd &

o S dila o SAlE o (5 U S mhs 4
-0t S S (e Fig (S (S it S S5 pAdul SB&WL 5
o ol Gillis 6

Sie Lo 10 oS o o) Sy Sy G 05t S Sl S 7
= LS LS e Fig 1 A8 L (Sl

Fig 1

N

z
8
=z
SETTING AND TACKING A TEE JOINT §
ék . o~ 9 Lk &
S0 R GRS e OO B o i S la 38L, SE 8

S LS (e O s S il a/uls S Sl g ASUS
s e i fa g Sopde SE B9

S 3y S Sig, (S Gl S S Jleai) S )l e 14 0.8 10
S Jlaniad) 1S (Siss Kaillyy S K0Sl ) U B Jil S
Fig 2 2

Fig 2 5

RROOT RUN

g
WL20N1568H2
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(Skill Sequence) w8 (S @b

1F LAl 5 i3 argpdy Gne (ol jon Culd Sga e e 10 Eililgn A3l &uld 0 &L MS

(GMAW 03)

(Fillet weld Tee joint on MS plate 10mm thick in flat Tposition by dip transfer

1F(GMAW 03))

S e Sl u Gl salia

S Ay gl GaUS UL e Okl g Culd oS il ga T Snld 5 S MS e

S S8 s S Usiulad ou G e dee S KL GMA S
‘@‘&J‘d&“d‘:‘@“ééﬂhcﬂu‘\‘éfw%h
= o Gl S dla S S Lds

Sl o S S Sy S it e 0 (0 ) Syl
S a3l S - gl S Jlanid 1€ Jia S S
Looaial S S o (BKyl) mes)) 456k S Sl Jiing 5

o) i) S B eirpnine oS ALy oS S5 Ul 5 S Jae s
i S Culgad e gilu S e Gun (S T Sl (JS3 (S ol
e o b e S S LS

LS LWeSs e (Fig 3) oot IS Bs (S KA (sl ) (5 mso
(L) el S o lla WS o S il il Sl gl me o

3 s 2 S5 S il A S b Gl - o s S deals 10mm
Hise msllan (S Eig g e LS, S oS S e ey S
(Fig 4) & Sl sy S

Fig3

@

g

z

=}

S

=

Fig 4 I
GET MITER
/ BEAD PROFILE
O 3
1\2 |

L < é

5]

THROAT 9
THICKNESS g

2SO 0o S B s A il Kty S ) S| Sl S
o Fig 1 S L s Ul WS, Ly Jsh Al 8 BBl glae o
5S G S (58 KU ) i3V e JESS (1) (B 0 i = S LS
Koy o llaly ey 290 AYL s S la LS J5 1S

S o Gl (S 0asY) Geiuins ) S Guilpails S Gl
e

Fig 1

10

75

WL20N1568J1

= o S S oY) il S8 o SV Glsa
s ) S 33y | Gl S B Gl IS5 A S
o Ul VG

SElom o S oS SOWS o) Sy o S il S
kb ol ol S Quila Szl ol (s LSy 1568y Qe
S Of o S e ) St S S (S5 By )
S by e GV IS5 - als LeS) haasn S 8T 5 K5 5-15
Fig 2 o5 b 45° 51 <55 el

Fig 2

5° - 15° DIRECTION
OF TRAVEL —__

‘\\ ) /—45° TO SURFACE

DIRECTION
OF TRAVEL

TEE FILLET JOINT

WL20N1568J2
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(Job Sequence) i s S cla

oGS St g, S 8,3 e
0208 i8S Gy (e 0 Sl S (5 LS S il

oS S (SOl ey S&l 0l i il JEu gl e
S Gla sl

-0 S G e Fig oS 58 S Gl sithae S 8IS o

Ut ol ciblas .

s e Jie 0L S opde S e

2 = 3-4m/min19 «u, 18 il s slue/ci S 90-100A -
s =S Jlexinl 1S Sga il 5 a3 5ol (oS G milly s S
S S

o 10 S o oS) s SE s Usisd S Cuiilsn S S8 e
e L LS5 (s Fig 1 oS Lo (el i

-0S) e O s IS g i Sy oS Ol SEL SE

b (S ) e o b S E 8 sl e S SIS e
ol 5

S Sl HS g 58 Jleaiud SIS 1S 5 e L 0.8 o
1S S (S Katlys Sn K ) bl Jiie Sh o S 3L
50 S Jlaniad

ol Sl S 05ed S Ol ol Slad S el e

(Skill Sequence) i s S <l

g uld iy < Culilga S g8 g Culy () o

(Fillet weld outside corner joints on MS plate)

208 Shg g LS il S Gl ga S Sy gl adl (e O jgg IS

IS o gl 58 e i w St s J)s g8 o
=3 S U s o bl WS s Ll RIS (K Sigi S Jlastin
S x4l 52 CO, sl Sl —wmay (S o o WS 020l
S s o) s s S G K g G JlSy GBS K8

.é}ghﬁééjﬂuyhas

90° misl) e S B sl A ity Sasly g oS5 ) S Sl a5 IS
e Ula S,

S 208 )33 S Osulad o G pe dee S Kl GMAW ~sa
@b&eéc&ué@agdﬁ‘%‘&‘) sdﬂ&u&.dwd:\;)\m
sl Sciba _w

=S S8 daala Sl ) Gian s yFig sl S S asthe
S DA U (5 ke sy o Szl
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1.5.82 (s (CG & M) K s gina & 5K Jius
Sy S )i Jie ok - (Welder) Uik

=S AF ) A Gl e O B ) (Ase e e 3y Cud MLS Sl T’ gl gl -3yl
(GMAW - 16) =

(Fillet weld - lap and ‘T’ joint on M.S sheet 3mm thick in overhead position by
dip transfer 4F (GMAW - 16))

Sl e B Gl alia) S 38 (il dalia

GRS S s Gl S ST e

S iy oS T Gl S K13 gl S ) Sy sk Gl s i o
1S oy Gy S oS il o S Kl

LA (aa Culi) gagilan S el S K Gl

« S e S il S b g S Sl o

GMAW
GMAW
3 ISST 50 x 3x 150 Fe310-W 1.5.82
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SNrs TOLERANCE *1 TIME
NTS FILLET WELD LAP AND TEE JOINT ON M.S.SHEET 3mm :

THICK IN OVER HEAD POSITION BY DIP TRANSFER

@ % (4F) GMAW-16 WL20N1582E1
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Osh Bl g /R Kally adia S (sala ) el Sl e 13
ol S (o S L) (S i S

S la (i U S Jie S Guil a 305 14

63 S C sl A Dlad gl S s 5 ST sl Bl g ) cailia 15
ol e (58 oS Sl sl D

i e S 3 C Sk 16

g (U om =S Shg) o JUS IS A Sud hS (il iy S Sl el 17
= W JS s S Gl ey

S L3 A8 e m e sy Sl 5 C Cud A8 il 6 18

= o
on S Gl S Sl ga cul ) 3w (i iy Jdul 19

I o) sl Sl 5 Ky o S IS Sl ¢ S lsals (&S 8120
.wﬁ&@n&éﬁ\ﬁié&;&édﬁ@;#

Fig 2

TACK BOTH SIDES

Rl T

GUN ANGLES

WL20N1582H2

Fig3

WL20N1582H3

(Job Sequence) i s S cla

.wdd&&wéﬁ\)'j}s@
-0 S G i) Sl S Gy oS S S il
-0 S Jlasind 1S ) sadia 03l 0 550 S Ky £

oo S (S Gl a3 S &l ) G il Jdud )8
S Gla sl

‘S Sl Sk (S ilhe S Fig 2 K3

-t ol (Slles

Sie Lo 10 &S —u S) Sy Sy Gy sisd S Qi sa S
<= W WeSs e Fig 2 A8 L (Sl

R ud e e 50 Githe S Fig 1 Kl )3 S Sl a qul St
S i

le 10 (el oS ) oS) Sg SF (e kI (5350 S Cuils il
- WS LS e Fig 1 AS Ls (LS e

1
2
3

Fig 1 ?

\4

30 20 30

TACKING A LAP JOINT

WL20N1582H1

G pn S Gla Tialiy S8 (e Sy e eS) n 0 3w )55l 10

RSB

o e die g (Sl ) s S opde Sz 11

21 = 19 «ie/3-4m Sy 38 s (s sbas/s S 90-100A 12

=L 0.8mm dia copper coated L S Cuw il g5 S
S By b S i g S Spa iy b S
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(Skill Sequence) w8 (S @b

M.S L) qud - 3l Sulh gy S T &l ga

(Fillet weld - lap and ‘T’ joint on M.S sheet)

S s Sl il dalia

-orS Sl o g) S LS i g Gae G isr 3w 0gs) MS Uyl gl CuE T e

Fig1

WL20N1582J1

One i ysr Shy S Sl cud o) (FAS s Ul Al m
Golsie S (e S (S Eh S Gula e WS hsuae
=S Sl (S g S g Slaigl ) e s sl il S
52 sy BB sl S5 g s Ll

o 5 8 ey s e e ¢ el @ B RS Gy 3y S by Gl
=S Sy e Gl ys 3 )l AU g Lual IS i Jaldio e g
oS Fig 1o Swla s 5 S8l SOl ol e
)\ﬁﬁ@augﬁﬁmd\,@)éémb;é&ih})}\G‘)E?Cuu.u\
e sana S il sl Jlenial 1S Gaaly Sl . 8 Lo ade e e85
e S s e ome Ol S Sl S ) lig p sk
= Sos e Sp  S

LLQ&.A_’S&\A:I‘_P s_\:d‘)j\w)SdLuiu\lSMé&ﬂjhﬁ)ﬁu
'w‘)sd“"‘;)fjls"%kg;“‘gdéc'ﬁ
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(CG & M) K ashgia & S Jius
Sally i i ok - (Welder) il

1.6.83 (@4

(S gy S S ) Gujs 600 mm OD x 3mm WT 11G &dilsa 5 ibM.S
(GMAW17)

(Tee joints on M.S pipe 60 mm OD x 3mm WT 1G position (ARC constant
rolling) (GMAW-17))

153 A S iy (lae S Kl S e
QS L 9SSl g la e
QI gl g) gy e
.w)s;ﬁu.«uldtm,sfﬁ“%ﬁgd@ .

@60
3
| i B
| |
| /
: : A
| |
o | | -
| |
| |
[ew]
— = -] ©
Q
100
1 @60 x 3-180 Fe 310W 1.5.83
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE NTS TEE JOINT ON M_S_PIPE TOLERANCE %1 TIME
AR\ Z60MM OD X 3MM WT FLAT POSITION (ROLLING)
ﬁ _P_%IJ CODE NO. WL20N1583E1




(Job Sequence) i s S cla

Sl gy Ly ) S 5l S L o U L LS L8 ST Ly Y 1 GIS e S K SOl 1
G5 g iy i s 5 0 ) L U e Sy (Fig 1) s $ 5 458 55 23 LS 290° 2
dw‘&@|é\}&ﬁ)}b‘;\u3‘)§é\5#@‘ﬂﬁlj\J)'
s 1S _HS (o aai) Sl LS s S S Far P E L
L . % . €. 2 2
oS JiE S S )l S s S oS KK 6
L B 3Ng 1 0 1 2 /3
(S Gl Sl Sl 5 s LWL ALS S K1 7 ) ;
. ‘ w T !
sl S un n )y S 900 el S il ae S izl 8
-0 S Ads
. . . . P L ‘
S8 duala (omsiy) dsds L) S8 JsAS S gl 9 ‘
Ly S gl S @l &) S 15 S Cailsa o S
s | z
_ . o 6 O HoO 1 2 3 2 101232 10 Z
-g“:‘sQL@SJ%ASL“ﬁwJS ﬂUJSUJ:."‘E’ ?L"' 10 DEVELOPMENT FOR 90° T JOINT "50 mm OD PIPES" g
‘L‘“Jﬂéd‘)ﬁﬁ‘)ﬁé@)&d‘)}éé&i!}}s':‘mﬁ‘@‘”11 -u:.'*‘i‘lsé-.‘l-)““éu‘“)J\LHJSJJOWJS;#)S‘):}%‘:’H 3
Sl S ssom o Sk .
ol Sl S e maa Sy 4
Sdla e ol S, 12 ]
Bl 553 o U Sl ml2 S S 5l i) e il SL 5

S Al S palil Sehae 13 s gl 1S 7k Gl Gl - S L ISy (ke
S5 i 58 Dl 1S Jladi 5 dhae) S Euliadt SU) S il

(Skill Sequence) i s (S < b

GMAW-17 (Sils, Jiiws ARC) 3438 60 mm OD x 3mm WT 1G &l g 5 iy M.S
(Tee joints on M.S pipe @60 mm OD x 3mm WT 1G position (ARC constant
rolling) GMAW-17)

K s 50 QS 5 S arualia
ol g S UL Gdilga A il e

Slues S8y s gl e Sy DA ) Glee JlSs Jlemind 1€ 5 ily S 3 S Ky & Sl saine 05552 1G
o8 Jlaial S 2 s il o) 58 s Do w S8 S S Jeala Chgiiae (S B asllae o gl UGS

Fig 2
N Fig 1

TACK

\ TACK
/

ALTERNATIVE TACK
WELD POINTS

FILLET WELD EACH
3 2 CROTCH FIRST

IN
WL20N1583J2
WL20N1583J1
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1.6.84 (3w (CG & M) Ko give & 38 Jius
Sally i i ok - (Welder) Uil

(GMAW - 18) e (ujsy <uld 8.8 LS Gl 3y Sud
(Depositing bead on S.S sheet in flat position (GMAW - 18))

S Gl 5 QB a5 S 3l alia

O3S a9 (S 2 M 58 Culy Bilhaa S K3 o

RS G G S gl QaS S i ) gh (S iliia oS il g lE o
SRR il S Ky e

S Alilaa gl il S 3Ly o

1 100 x150x 2 oT X04Cr1919 -T -T 1.5.84
NO.OFF STOCK SIZE SEM| PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE NTS TOLERANCE %1 TIME

P DEPOSITING BEAD ON S.S.SHEET IN FLAT POSITION
ﬁ +§L} CODE NO. WL20N1583E1
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ST 05 g S Gl S 2 iz puigd o e S S 3015
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S il Sl g g 5 S Jlerdiad
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(Job Sequence) i s S cla

-0 S Uk b S il Gildas S 8313 Sl 1
S diba Smhau S Ol o i ) S i pulifin 2

QS ) O S Y (sl st e (S s Bilae S 8IS 3

S S oY )
-0 S G e G jsy Sl Gae (S Gla S (Gla) o S5 4

= oS, U ) S 0.8mmdiameterS.S.wirespool 5
SIS Sz B s i ety el K S 1 ) S SY
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Sse il 8 AS L (S Cun 5 &35 19-21 S il S 8
= s e S
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(SkKill Sequence) w8 S @b

(GMAW - 18) e (dujsy <uld S.S LS &3 &y Cud
(Depositing bead on S.S sheet in flat position (GMAW - 18))

S e Sl u Gl salia
RS S ) S 3 QLS oS Sy ke S KT e

= ST NEYS PERY Y B It 5 PRCIN S PIRTN P L vy P

(3 U3 Fig 2) -0sS diiie a0 S 338 il 5 &l

ﬁJJJs‘jéﬁc“fgﬁJﬁ‘éﬁﬁﬁé HS S

e LS G i oaly )
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(Fig 5)

Sy 38 g g Sl Sl (S pheall f 8 (L i i illgg ST 1

Uﬁ@u@ﬂj}dﬂwﬂa&éiﬁﬁ&ﬁuoﬂdm‘\ 2

Ohed S £ o (Ssom S S0 Qi S Glee S Sl 3
D) e G e Fig B m AS eS8 a3 S iy Gl Alali
s~ S (K)

o (Fig 7) i Saslis (S Qb8 ss Si) JS Al b s Killy 4
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e ey S S S T A ol el Sy

D ) S St S a0 i S Gl cpdie SSBLy MIG
S Gl ESlS e AT S Sz )5 sl i el sl 38 €
(Fig 1) -usls 2 =00

Fig 1

CONSTANT
POTENTIAL
POWER SOURCE

REGULATOR

FLOW METER\\ / HEATER

110V
AN CO, GAS

CO, TO
SOEENOID VALVE

115v} CONTACTOR

-
WELDING CABLE
POWER CABLE

ELECTRODE

FEED UNIT

FEED CABLE AND
WELDING CURRENT

ELECTRODE
WIRE WIRE GUIDE AND
DRIVE ROLL UNIT GUN

GROUND

JJ

WL20N1584H1

COMPONENTS OD THE CO, MIG WELDING SYSTEM
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Fig 6 i
9 NOZZLE Fig 2
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/ CONTACT TIP
WIRE ~
ELECTRODES\ %
w
saeone | || H riEvemor
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N[ 1t
\ N
~ | x| x|'—CONTACT TIP Fig 3
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s
]
j [ 12 N
Fig 7 WIRE
—NOZZLE
SWITCHOR  /
TRIGGER —/ <:> <:>
AIR COOLED HEAD o
N~ %
CONTACT TUBE I <:> B
0w
CONSUMABLE z - @ g
WIRE ELECTRODE 3 DRIVE ROLLS AND WIRE GUIDES PROPERLY ALIGNED s
L L . 9% B kb
O 25 g e (S Jle gun sl 3w idlika S 3w dhy 5 Figa
oty T . L B é- -
bl 1 Sablaa . s Uls LA 20 )) S jep K S WIRE
.- IN
2 0 L . ) . - »
i Al dBed )8 58 3 0w w3 -eS Jlerind e pedin
et o . L - kb . .
J}J}S}\AQ@L&JJ:\; A Jﬁﬁhdh#hﬁubacu
(Fig 8,9&10) - S s LS
Fig 8 WIRE
~~L_70._ 75 ouT /
(a) SPIRAL (SPRING) METAL CONDUIT LINER
WIRE
= IN
.
3
DIRECTION —= 3
OF WELD = INNER PLASTIC
<3 LINER
TORCH ANGLE P,
. OUTER SPRING LINER
Fig 9 ‘ OR SPIRAL
—~~0.
w <
/ I
. WIRE g
out ©
DIRECTION —=— / z
v OF WELD (b) METAL CONDUIT LINER WITH INNER LINER OF PLASTIC g
2 Fig 5
g COOLING WATER
BACK HAND OR BACKWARD OR PULLING § / /
WELDING TECHNIQUE 3 / S
LINER OR SPIRAL
’ /
. L
Fig 10 S
) \
“‘N% POWER CABLE
SHIELDING GAS
. GAS SHIELD CONTACT TIP
GAS NOZZLE
~—— DIRECTION
OF WELD i ELECTRODE EXTENSION
\ ARC
< w
T I
3 ¢ ; 3
FORE HAND OR FORWARD OR PUSHING § \ WORK PIECE §
WELDING TECHNIQUE g PARTS OF A TYPICAL WELDING GUN ;
- & o X3 L . C - . bz
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1.6.85 (3 (CG & M) K s gina & 5K Jis
Sy S Jim ok - (Welder) Uik

. -

el 5 G A pd (e O gy Sl Qi) g S Sk s e e 2 (S G Gl

(GMAW - 19)

(Butt joint on stainless steel 2mm thick sheet in flat position by dip transfer
GMAW - 19))

Sl e B Gy alia) S e (el dalia
GRS UL S Bl S ) Culy (gidaa S SIS o

S e (e O g Sl oS Culif g SBL g SH
WS Gblgia S e ualia (S Sl S8 oS &y o
.ug,JSJl&AJJ\dL@JSuaﬁméchu .

(Job Sequence) «is S <l

(Skill Sequence) w8 (S @b

- S L s gilae S K15
028 dlasinl il (Jillis 55 a2

oS e S s S Scud 3

Refer Ex.No. 1.5.84

s sl S Cum yy psh S G ga Sy i Sl S Gl 4

oS Sy Sy
S Gy S Sl g (A K e pla s &uls 5

-uﬂjusﬁd“‘l‘“‘)scjﬁ‘)}‘w)sﬂl‘;)ﬁé‘)]d&" 6

‘028 Jlainsd JKi) 8 Canlie gils S Kigys SL 7

2 150 x 50 x 2 X 04 Cr19 Ni9 1.5.85
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE
NTS TOLERANCE *1 TIME
BUTT JOINT ON STAINLESS STEEL 2mm THICK
@ S SHEET IN FLAT POSITION BY DIP TRANSFER WLAON1555E+
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1.6.86 (3 (CG & M) Ko s glaa & & Jis
Sally i i ok - (Welder) Uil

(GMAW - 01) Gsy Sld - LS Cjlddn oy Cudi i glyl (A ga i e 2
(Depositing bead on aluminium sheet 2mm thick - position flat (GMAW - 01))

S Otla 0 QB Gl alEA) S B ) dealla

S U Gl (gildaa S K S o

S e el g ) el gl S Gudia GTAW o

G0 Oisd Sl oS B e S Jleil 1S SIS $)g &l .
(RS e gl cila oS Gl e

GTAW
Il Il Il Il Il
T T T ; T T
1 100 x 2 x 150 - AL.199990 - IS 737 - - 1,6.86
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE NTS TOLERANGE #1 TIME
DEPOSITING BEAD ON ALUMINIUM SHEET

ﬁ @ 2mm THICK - POSITION FLAT CODE NO. WL20N1686E+
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8] Ead Sty GTA ik S Fig1 7

S S SIS (af i Sl g i (S 5, S S 8

S Sy Opdie ) sl S i

MMf1.6 ¢ =S J8bs 5% S cafia S 31, B sl 9

o S S Sl e Sl S O S e 10

=S s g 58 Jlesil 1S CSSS S S 355 &al 19
00 05 Sl

- S Alilaa sl cilia S Cla SELy 12

(Job Sequence) i s S cla

-0 S Ok e S e 5 sk S Cudiarie ) 1
S e Sl o U S Jfe palite 2
ot ia S s JaSd [0 sl ) S S 550 S SaK 3
RSB
e Sl S oY sl oY GOl sie lae S Gae 5dsk 4
RS Qe Gl Guld Sla 5
S e € Sl Hih v e 6
Juaxivd DCEN g Usb S e St o Cp5m (Sl -
LS
S Jleind 8 Gaysm s AC Ll oaf St Q&1 -
WS i S Jlenid 1S G (BT Gla i oalyy S Kl

= U
Fig 1
COMBINES WELDING CABLE AND GAS TUBE
LOW VOLTAGE RELAY SWITCH
MAINS INPUT
‘ MAINS INPUT ‘ COUPLING
<L <L 5§85 44 FLOW METER
o OUTPUT o
WELDING SET 'M REGULATOR
TORCH
HIGH FREQUENCY
HIGH VOLTAGE
H.F. UNIT
WORK
O O
|47
SUPRESSOR ARGON
(ONLY REQUIRED
FOR ALUMINIUM)
— EARTH I
- <
©
z
&
CONNECTIONS FOR INERT GAS WELDING USING AIR-COOLED TORCH g

(Skill Sequence) w8 (S @b

LS &0L8 3y Cudi araashl Jga e e 2 Oy Culd
(Depositing bead on aluminium sheet 2mm thick - position flat)

RS (B ) S LS oS SR S S A (e G gy Suld g anliaglyl e

R o S iy Sy g 58 Jlentiad 18 G ity ouil Gl
S Sy S o @A SSS

2SSO G el s 5 S Jlenial S i $9 8 b sl AC
s s Jlenial iy 8 Killly py jsh Giud S arisashl gl
a8 e

sl s 3 1S Jlaniad o a3 1S S S,
a5 S wsatie 1.6mmf s % (SL 5% sl AL 95%)
‘S S el w8 sl sagase Githe S K

<ol 58 el il g il (8

°80, = 70,5 15 ° = 10 (e Y S 35 oS g5 sl 3, b
S e S RS s S aa Kadly o Ula S, Bl S
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231

Diameter of

] . - .
thickness Motttype electrode d:arr:ﬁtrizjglf ATmiperage
with 1 to 27 =4 Type | Limin
Zirconium
Butt & Comer 1.6 mm 1.6 mm 60 —85 Argon T
2 mm
Filet 1.6 mm 16 mm 75 —100 Argon 7
Butt & Comer 3.15 mm 24 mm 120-150 Argon 85
315
Fillet 3.15 mm 24 mm 130 =160 Argon 85
Butt & Comer 315 or 4 mm 3.156 mm 120-150 Argon 12
5 mm
Fillet 315 or 4 mm 315 mm 130 — 160 Argon 12
Butt & Comer 4 ar5mm 240- 280 Argon 14
6.3 mm
Filet 40rb mm 250 —320 Argon 14
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1.6.87 (5dua

(CG & M) S adgiva H gl X Jius
Sy )i Jim ok - (Welder) Uik

(GTAW - 02) &utd tpdjo3 = fra 1e 1.6 Sililga S i) g8l Bhig Sy Cundh aniiagh)

(Butt weld square butt joint on aluminium sheet 1.6mm - position flat
(GTAW - 02))

S Ll 5 BBy ) S (3l 100ake
i) g i i) oS Blig g Cudi anlia sl B 9e MM g =S Jlariad 1S Jus S SSL TIG o

Qa8 UL 58 ol (gillaa S K .
1S S oS Ay S y) Kl o
S GOLR By i S Jleria 1S SSiSS LS 8 ) 654
S Al ) dila oS cila

2 50 x 2x150 AL.199990 - IS 737 1.6.87
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE NTS TOLERANCE #1 TIME 15h

HO

BUTT WELD SQUARE BUTT JOINT ON
ALUMINIUM SHEET 1.6 mm - POSITION FLAT

CODE NO. WL20N1687E1

232



O O sy s oS Sl g g 5 S Jlentiad 1S S8 S35 7
oS 3

10 lae 1S s S i 10

wie S WS 8

S Cba b el SLdh; 9

(Job Sequence) i s S cla

-0S OWS Geods (S il Gildae S m e 5 dsh

-0 S Jlesinl 35 530 Tungsten (zirconium) 1.6mm dia

S ciba Sy 8 Sy s

S Janiad 1S (3 5 oS S uliins ) S lia S el

N RCH W

08 2 B e 1 I Sl (8 diie S el Callide

Gihe S o S G )

A W DN

(Skill Sequence) <5 (S < b

(TIG welding process) TIG J« s Kl

S e Sl Gl 1 ala
ki) ga Sy il oSl By s ik aniaa gl S 9a TIG mm 3 i =S Jlaniad S Jus S SSllyg @

fig 1 ol R S i (S e Sl sa S (pilae S B 3
C L sl LSS S 85,00 G S S, AC
8 = R LS e Fig 1 A8 Las
ROUND TIP OF TUNGSTEN §
ELECTRODE IN AC TIG WELDING ;
1 dus
O L S KLy AC GTA (i (S arbash
GS | BB | GeBE | ilwlsggss | S 225250 AC pud Gdilga | S SSL isa S Sy
Jui | Dia. SIS = (10) Dia. (Amp) O 99 A )
mm | a2 (o) A (mm)
Faa)
1 2.4 10 8.0 2.4 70 - 100 Sy il oS F 2mm
1 2.4 10 8.0 2.4 70 - 100 Eag il oS H, vV
1 2.4 13 8.0 2.4 60 - 90 Sy il oS o]
1 3.2 10 9.5 3.2 120 - 150 Sy il oS F
1 3.2 10 9.5 3.2 110 - 140 Eag il oS H, vV 3.2
1 3.2 13 9.5 3.2 110 - 140 S il S o]
) 4.0 12 11 4.0 180 - 220 60° s SKim F
2 4.0 12 11 4.0 160 - 200 60° s JKim H, V 48
2 4.0 12 11 4.0 170 - 200 60° 5 S o)
4.0 15 12.7 48 220 - 240 60° 5 S F
4.0 15 12.7 48 220 - 240 60° 5 S H, V 6.35
4.0 15 12.7 4.8 210 - 250 60° s JKim o]
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1.6.88 (3de (CG & M) K s gina & 5K Jis
Sy S Jim ok - (Welder) Uik

(GTAW - 02) <uld (3 533 = Asa ha 1.6 Culil g Syl sSal g Sy Cuadhi paa sl
(Fillet weld - Tee joint on aluminium sheet 1.6mm - position (1F) (GTAW - 03))

S ols s Ol Oy A81 S 3 ol e

Q8 L g S gl G Bl S K13

G S Giia Sl o) and S Jia 1B g0 55 K00 (ALK o
S Sy g (ae SiSI 30 o

S il ) il 5S Gl o

GTAW
[ ]
2 50 x 2-150 - AL.199990 - IS 737 - - 1.6.88
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE NTS TOLERANCE %1 TIME

FILLET TEE JOINT ON ALUMINIUM SHEET

5 @ 1.6mm- POSITION FLAT (1F) CODE NO. WL20N1 686K+
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-0 S G &l g “Tee” = S Kails avnasll 3

028 Jlesind 35 G (a8 58 )3) ASE S Yl e 1.6 4

(Job Sequence) i s S cla

S O pode (S il Gildae S mpe 5 dsh 1

oS o) S Ak S Jlia JheS S G S S Gds 2
S Gn B S dd palifie 0 S i (S mdas o S Gila
oS Jlaxind

(Skill Sequence) <5 (S <l

S e 1.6 Qi g (A o S ariaagh) - Sl St

(Fillet weld - Tee joint on aluminium sheet 1.6mm)

S e Sl s i sl

oS Al ) L Sl B s axdia gl (aa G jgy Culd e

Fig 2
PENETRATION OK
SIZE OK
SHORT ARC g
3
©
zZ
o
N
|
=
Fig 3
fse)
I
C % 2
©
ROUND TIP OF TUNGSTEN §
ELECTRODE IN AC TIG WELDING g

S % 0b S it il il 2l 1.6 L)y 18 8l 5t 5L 95%
L 8y g 3 8y i (05 ulh Sgp 5 8 Jlamid 1S (S35
oS b ok el S

0 S Alilee S ila

ol i S i S e Sl sa ( Gillae S B3

Gsban 2900 AU (a5 e ole 50) L sy 5 sbae S Sy SE
Sy a8 S S e S i S g Cun ST
— Alss S il sa(Fig 3) -omeSy Juad cuilie (e Sl S o
S U0k i) S8 Gaon g osh Gille S od e (S S

w52 Fig 2 U5 Fig 1 -2 s b w0 (S

Fig 1

SIZE OF WELD REQUIRED

LEG LENGTH
/

WL20N1688H1

LEG LENGTH
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1.6.89 (3 (CG & M) K s gina & 5K Jius
Sy S )i Jie ok - (Welder) Uik

(1F) (GTAW - 04) uld (e (s (S9a Sa e 2 Ly Culd by S Eulil g SIS i anisa gl
(Fillet weld outside corner joint on aluminium sheet 2mm - thick in position
flat (1F) (GTAW - 04))

S oils 5 B Gl i) S B (ol sale

QS 5 Al S ) g) G (Bl S KIS o

G S Giia Sl o) and S Jia 1B g0 55 K00 (ALK o
OGS G0LEL Bl e SIS S Sy &l e

S Al ) Cila 5S Gl o

9o
DO
2 50 x 2 - 150 -- AL.199990 - IS 737 -- -- 1.6.89
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE NTS TOLERANCE +1 TIME
FILLET WELD OUTSIDE CORNER JOINT ON

CODE NO. WL20N1689E1

— @ ALUMINIUM SHEET 2mm - POSITION FLAT (1F)
t L
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Fig 1
TACK WELD

..

1.5mm

]

ROOT GAP

WL20N1689H1

S Al IS S i m JeSae 11

(Job Sequence) i S cla

-_—

-0 S Jlenias) G0 %+5 arisashl /315 18 aiaa sl palla
-8 Jlexind 35 50l 585 (1.6jmm (Zirconium

YU BN RN e

A W N

- S LS Gl e gl Gildas S e 5 Jsh
S ciba S oS _Sgyils 5
08 Jarid 1S g 5 € e el 0 S ilin Sl 6

Sl ga S Bl Syl ol sy mamaa S 5555 S Cuw 7
(Fig 1) beS S8 oo Sk s S Cailsa

‘S Sy e sy Syl S Cuilsa 8

(Ol i) gona (e Sig ) ope Sl Cwlea K Bl &l 9

ol S (S ke (S gile S Jsa0

(S diba wr b maa S Ble S35 10

(Skill Sequence) <5 (S < b

iyl ) Culd (e e Aoe - siae a2 Bhgdnth Ll S Gdila S Cud anise gl

(1F) (GTAW - 04)

(Fillet weld outside corner joint on aluminium sheet 2mm - thick in postion

flat (1F) (GTAW - 04))

S e Sl s Gl uala

(S By (e O fgy Sl gy aaiia gl oS Eilliga S g8 gsm e

Fig 2 -0o 359 »n Jb SiS S Cudigiln S & S i

Gt (S Sl S JsR0 maa 3y S Sl S TEL, -
Cuiil s s 7ok (el Gl 5l A

0 Ots) O gl S i) 5l (s ssbee (S 30 -

Fig 2

EQUAL WIDTH
AND HEIGHT

UNIFORM RIPPLES

FINISHED WELD SIDE

WL20N1689J2

S i S e Sl ga S S g m Gillae S B3
ol

s S Sun) S AMP 60-90 25350 e AC

O B b il S (s S 0 e 2 555 S sl S A
= S oS &uadl £ Iudsas radibbevelled -o:S Jlasiul
2 Ula LS Jlantiad

Fig 1

WL20N1689J1
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1.6.90 (&<

(CG & M) K ashgia & S Jius
Sy S )i Jie ok - (Welder) Uik

(1G) Ll Ka s &l Jge e e 1.6 Ly Jile Glifin Skl g Sy i) g8l Sy &y
(GTAW - 05)
(Butt weld square butt joint on stainless steel 1.6mm thick flat with purging
Gas (1G) (GTAW - 05))

€ ka5 Ol Ty a1 S 3 (el
038 S Gl Gl S B3 e

1S o £ S aSl S (i Kbl S
Lo dhy eyl
S Al ) dila oS cila

OIS G g S gl & &ig o

16

BUTT WELD SQUARE BUTT JOINT ON STAINLESS
STEEL SHEET 1.6 mm - POSITION FLAT WITH
PURGING GAS (1G)

2 50x1.6-150 X 04 Cr19Ni9 1.6.90
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE NTS TOLERANCE %1 TIME

CODE NO. WL20N1690E1
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Siae 1o 2,000 S e SEWTH-2 3580 gl 5

S (B Gm) S8 dla gl Kl (S Jfe alisie 6
oS il 1€ ek KaBLs

S 8 @103 S s Kl A S GTAW 7

e S Sl I i 5 (S G be Gl Jie pulit 8

sk oale sl S s S claldanl S 58 Siayy S 9
- (Fig2) ;S &3

D)) S Sl S 58 (S 8l S el e e i 5810

(Job Sequence) i s S cla

e K S oS S Jii pulific 304 and SA 240 Sie a1
RSB

Culia K1 sl OIS S A S e mgthe S Kl 2
= S Sl a2 S 1.6x125x 150mm - 2 pes Ak
-u Fig

S o Sy o S S8 duals 53y S jles o) 3
(Fig 1) - ;S Gla S gsadan My S5

=S S5 s o ER308L¢ 1.6mm x 1000mm s % 4

(e ) ol 2 0 10-12 (18 L (e S IS Ak
. Fig 1
Flgz 0TO25
@ -
0TO25
OO — 1 :
L ]
= =
1-dus
LS dila (e SSALE
. PR - ' . X . Fia
S S|SB ] el 3, Clua guad J5g A5 55500 e
; . N N ot e
g A S A gaoy A gaoy N
J-\.-.\A
1/&ia 1/
S ad gy Amp
3-4 10 1.6-2.4 10 12 50-90 EWTh-2 1.6-3.2
2.0
3-4 10 24 10 12 70-120 2.0 3.2-64
2-4 10 24 10 12 100 - 150 2.0 6.4-12.7

WLG2217H3

S sy K3 8 ) Sl fe WS S Kz 516
i N LIV RS YRS ¥ IS REPS &

S s R (S Gl a1

s il i S g, e Sl 58 s S iy
iy s

(S i sl el G Kl S () 5a Bli5 12

S Kl ) 5 sk S 5 20lpm Sy sl S e (113
bl (S Gy Sy sk S 0l S8 3-41 pm s

S dah ol <
G a9 rigad Ll (Chabw ABUS 93 ~dias PPE )

ol SR s S S S JeS) Ui S BB g b ulic 14
S (e (S Bl sl Ky S

80 ° — 70 Lyt s S cuan (S Sals Sz 6 GTAW 15
-(Fig 3) s 3% <5 90 °ada S e g )
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Bl LS adilee Jgns e 2 sl g —w Salls 19

Culia sl & s LS Gl B3l 8 oS Gviaa ) S8y amjle 40 (S 20
gsw\“c’:’JJéi‘“‘ﬂjt‘%)ﬁﬂ%ﬁﬁsr_—“Pmus°m)ﬂg
AL N

Bt g S 18 Ky 0801 5 i) 8 Sty ol oud
s a8 g 58 bS] S gy aSU o Jas ple LS

(DA Omuiuad) 1) &8 &l gn 3

Gl b 1 ST S Gl ) NS Sy S i pulifi
= B e Sy (5 L Gl el

ol O e e S dfe S s Ja el (S diie gl
S S SKaa sl (SaniS U3 el ¢k )

& il ga alia (Fig 2) oS ) 8 anlie 58 G jliu 5 80
Sualasi - U L LS 588 s K5 o 5)

e 1S o 5l S

- Fige s e 0m )03 550 BS0 py Jsb JeSe p al5e Iy

S ) S Shs S ) e e 10 s gsm sise S Sl s
(Fig 3) oS S8 Q) S S S Sis iy S

S B S Kl S S il B Ld e b Sgedhy
.uﬁ%:ﬂﬁwmbb\ﬁélxggijéégscdS.u'.:

Sl S a8 By e S T K e S s &y, 17
e L By sk JeSe S 3Ly S 5 s LS 3y

S8 e R ey Sl Sy sl Gl a a0 Ty ea) s 18
RS, A Syl S e RS ) S e

& s gy A S by () oS S 7 ol XSy
Jnly 088 ol G A Ol 99 pS ) S S &LEEL g AS S

A il L W S (lallinil) (et Klia gy cny S JaaSi S

(Skill Sequence) w8 (S @b

2 S o S e aae e Kl b s (S SS S G e )
Oy Gl sk Gl S S ARk gl el (S Jleial S Kl
Ciyspa S S8 5 st b pon iy S Gl IS Gl ead Sl

= e

O Sl 1

g Sy i Sl - S AT IS g 55 )8 Jian y S g Sy il 55
Cipa Sl ge g (Mg oS e ol 008 o Sl s
ASab iy o lail o ) o G Qospa S o S Sl
(Fig 1) -5 S duals cilla ) Jia((0dsiiy) S S8

Fig 1 i

—Tr SQUARE EDGE SHAPE

Fig 2 (GROOVE FACE)
THICK
\
% ‘ ‘ 0-2mm :Eu
= — ] |—— SQUARE BUTT JOINT §
g
. TR )
Fig 3 HOLDING PLATES o ciile 2
T ™ 12 S Sl oS sl g S 55 8 e o) o U WS Gl € 85 e
| | . . . . ; ¢ .
[ 1 ya—r 1 | ofla i Jals padan diale ) gl S 35 R 3L S e e
/%‘ a Ua WS Gila w0382 S.S L U S.8 S Ase S diie i
BASE METAL \BACK SHIELDING HOLE § Qi S 68 8 S G Jlasid S se 2 psn iy 5n s
\J.\é 4 U‘fdw\gdéfjsuuﬁd‘fédﬂﬁ“ﬁ%ui)‘é
HI

A (S i aalifin Sl QA g 1S pled) Jlaaind JiE S K3l
G aS S gl 5l S Kl o jeasie ) Cudd asthae )
ER308L il s i SuawdS(Society(AWS -8 il 1€ cila
OIS 2 US (aili (S 3 ge )8 a872,0mm L WS LS Jleria) Gl
S O LS Sl o Bla g oS e o S S S s S

(Fig 4)

=S Ul =S
Cia 58 S S0 g san iyl S Kl 8 ) S
) g9 OSan Ui )l S 8 Jlarian) g Sl Gl (i
Sl 0S8 o s RS ) e LSy ) S e
o SIS Gl dal RS o Sl S S i )

Slds
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Fig6

/» GRINDING WHEEL

TUNGSTEN
ELECTRODE

RIGHT WRONG
ELECTRODE POSITION FOR GRINDING

WLG2217J6

S s (S K 8 g Jlexiad 33e 5S35 50 sl
ol Kl 6

S Jite palifin o Janlasil 1S (uf Sl mmaa ) _S GTAW
G Bl Sl ) S a ol s Sl gl i S Sl
SSTPR R S . Jy | P PRS DYLIN P P

S i e s oS S 0 ge S8l e Sy ) Sl B0
= s (S ol b e (SR T sk S e Kasls

Kap el 7

S o Sy S a5 KSR SRl e Jiie palidie
B LS 3y il Sz S pef b e S )

ey S Giallyy iy by iy Ss) S 38s ae die palidie
o s S oasll S Eg g dsmge yy an

S =S Jle (S il g ) OSs] (a S Ue) Gy,
il oS 1 g0 o hd Gl ol S Sy 98 oS S O
o ) S B Bl S (l Q) - g LS

= el (Mg i Jlaaia) 0y

G S 081 - U e LS el ey o8 ol S S a0
“1dss o Szob S OSBRI L S ol i laiatonly) oy ) (af
TN

JEYSTISY FRL S PP

Saily S S5 (DCEN) st 35 3501 i S &G 5408y sk ple
Cuapad Ny K e oo = Ula LS Jlesiaal gl S S0 3l
Syl &S e o S GTAW =S it pulifin b (Dimed-Cil 5 5)
= By

28) csanl ja IS AS 03l 5 o S S (e Sl Gl
S 58 09l (S J a3 L USUy Ja gl aS
S CiS S 20% L gl (S Jie Sh S il
= AH G

com 8 50 e 1 san Dai)easasendly) —wody)

KIDENTIFICATION

DIA | ER308L |
I

LENGTH
1

WLG2217J4

FILLER WIRE (STRAIGHT)

‘S e LISl Gl e S &

DOMES Cag g eat sl (Saf iy e Sy s J0 «Sia S 50l

S Jagina e
S S ol ope AES S ) S )8l ead Jleaiud e 55500
s L &

S8 (S (L o 1 BBy on o S g S (5 Ll
'U:‘f“}“c"“i)ﬂé‘j

f S S 39 A (Al

S dee Gl B gm oo JB S Jlexia 5 g 5K (AU

&3&%”3&&45 ‘C'l%lz‘sdw“‘:“cii)ham
-5 i Jia (e

(Fig 5) un Sl =S ki Hshale o Wi S Gu&s

e Ul U 5 S5 e el 8 s S (a8 S35 500 (8

Fig 5 ;
- |
r RED STRIPE
LENGTH
I 1
2.5 x ELECTRODE
TUNGSTEN —
; / ELCTRODE
ELCTRODE — INCLUDED
DIA ~— ANGLE [t
:
§
Q
)
S

:(Fig 6) ks quulda (S (fulls

S S bl S Bl R Gaan oxe Slad S 3550 (R8E -
'5‘)’-“"469)}‘?:‘5/‘-“:‘31-57)5%3}4“

ISR SR8

Ot S Sy oS S Bl L S S € iy S -
O i G 1S Gl el S RS 3 S

ﬁ’ﬁi\)ﬁﬁd\yéuaﬁﬁm"' %:.ua“").m "h:Q.BLiA
(o Uiga 0al) AS o jhad 1S 8 &iga cidg
o ud Ablis 4

255 3 ol hlia) e pad gl Gdaldly 2

oy U s
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-3 o sl 35 S S ASG 5 s Dl S 7 )5
Cloa ~ad D edly) e ed) e Sl Jie Gelifie
Gl S Gl (S e ) G eSS DA R S5 175°C S
S S UL SIS (Ko S SEy ol SR oz

S eSS S )iy S o S

S Suly St sy 5yl la Uisy cane o )8 (e IS 3L 7
el S s e sl 1.5 Ty i s mhas

i e S S e R ) it SG S ol G s 8
oulifin Kad il e G2 aas sasad p b Ay o S
e Gl S e i 8 S ds

s S Gla sy S e (S Bl S il Gy Sl 9
= Sl S el

SR g ASU s Uila LS 599 (A8 il g 58l S
(Fig 8) Sl 8 o) —u s el i 29 (S (0 R (S

Fig 8 UNDERCUT UNDERFILL
Z UNDERCUT

A A
WELDMETAL/

EXCESSIVE
[ CONVEXITY

WLG2217J8

gy S lda S 34912

Soailds Seha A € 5 S dlay € Gl sad ()0 (S35
By s 2 Pl BS 550 ) S Ky R S pailiigal o b
e S O o lie a8 sl Sy a Sl (e Jiie Sy 50 S
SIS, S i) Gl el QB g (S (S el e STl s ) S
= U LS s Rk on e e ) S Qi Oy gl )
O sy L) KIS 13

ST mh (S S Shy o shoh GbeS Glhe € KRS
5% - 35 (HNOB3) <S5 sl (HF) <S5l 5l -y Ui S ol
S5 A e B0 o S S (Omsle ) sl 1S Sl (S G
S I 08 Jald e G a0 Do e (A 2 B A 1
et e I8 58 200 B0 518 a5 i3 050 S
BT (e any

alilea Js29 14

Al ) S csd S K T ) it iy jilal ¢ g JeSa
(Fig 9) S ~ilaa (s oms 1S 53

Fig9 FACE SIDE ;

3mm
THICK

ROOT SIDE %

SINGLE SQUARE GROOVE BUTT WELD

WLG2217J9

(Fig 7) 1csla®il S S iba (Kay) 9
58 Jsle ST 1 S Siln oy o S8 2900 S
o AN g R dale o re S palie S S

Fig7 SPONGE

SEALED BY TAPE
/ / PIPE

ROPE WITH CONNECTING

ROD Fm———= I
| |
4 AN
! ! |- PURGING
I I L/ DAM
T T )
— | |
\ \ N
T
£t N\
Lo/ ]
PURGING PLYWOOD

GAS INLET
JOINT

WLG2217J7

PURGING ARRANGEMENTS - PIPE JOINT

-0 S Jlesind Argon 99.99 - S = 8 Kaa S

2 S i sl onlad il SiSle S Sl g Bl

S8 (e gy pme )y NG (a8 S S il sy (S S

oSl o oy e o b i S Bl By o) (S S

=S ol s S8 Gila sk soul S S Gl 0y

A S e S ey

S JA R b (S sl S dua b 520 d

ol e S S Kl ) S S8 Ky S @
S A Sy S Sl S

Jala g lie ai SOl e oty sk am i S e il S f
Sl sl e U ik oS )5S Usale S0 e Uy
ol S Kl e e YIS il gy S 5l

ey (S gl S GassT 10

o T Qo

S o 1% A, 8 Qg b ) GBS sl Hai) S
s

30 ) s) S Giiley x 3 S Y (ansT (a8 - Sl

R ela By iy 1S Badl Gl =y (S oSl S

S i ol e et S i S B S g S ] il

Oilay (S Ol e Gy sea (S gy ke (S G () o

S e S e g BT 25350 e i

A S Sl 11

Srob S o8B Sl Loy e S g8 dee KKy 1
S oS S (R (g e SIS A8k S Kl

S S8 gt i b o S S8 gsd S S 2
s SsS Gim me @iaod s S g sl oS Jleniad
= Ul sl s RSS

LS Sl 3£ ) S Gl € lll o) oy S Kl 3
o8 d S S S &y, SU e B o g e a5
Sl LS oS S S S S gl Lyl plan S

b i mas S8 SE S Ua WSSy S b Sy, 0 4
sle s D i Sl S T sk deSa
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1.6.91 (3w (CG & M) Ko give & 38 Jius
Sally i i ok - (Welder) Uil

1F (GTAW - 06) &uld (s - 1.6mm il s (5 &g Euld 5 Eud Sl (ualidia
(Fillet weld Tee joint on stainless steel sheet 1.6mm - position flat 1F
(GTAW - 06))

Sl s A Gl sl S 3he (ulidala
O3S S g e b oS Ay (Gildaa S K3 o

QS &R gy Culd oS B By o
S adilea g ila oS Gila @

GTAW
[ 1
2 50 x 1.6 - 150 - X 04 Cr19Ni9 - - 1.6.91
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE NTS TOLERANGE 21 TIME
FILLET WELD TEE JOINT ON STAINLESS

CODE NO. WL20N1691E1

ﬂf 4@ STEEL SHEET 1.6mm - IN FLAT POSITION (1F)
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8 sk S5 1358 ((JSELs) JN)s AS ol A S il ol 10
S OA S S8 (Sl s) S

-0 S San gl S Sl SIS 11

- S 3y S er e e sl s 0sisd S Sl e 12

i S e ) sl Qi sa L S 7 50 il (S s (S 4013
5550 5 (°15-°30) Lo b =S (JK) misl

Sl Gl S S Sl S S e e S S 14
ol JeSa oS5 Sy (S Gl T Gl s oS Sl A8 (il iy

Op G Se Ll Gl S Jald e Oige Sl S 315 815
BRI I R B = I

‘0S5 oo 3 Gal illia S U ey i Sl S, 20 16

S R (S deSa S E0 17

(Job Sequence) i s S cla

oS Cila S 5SS L ek e S S35 1

Gl S geadau s 58 Jleaind 1S (o U S i alisie 2
Ui S

- S Cu (e Fig S Sl sa (T S Glad o Juf Sl 3
cobe (el i

o8 il S a8 (R S & S, GTA 4

U8 3, ) DC 1.6 = S 2mmf s 35550 mmf 1.6

- S e S G S G 35 S

oS G ol (3 @) 90 S ) (2 &l 60 0253 50

Whah o)) gl W i 3 € 5358 S la

%S, sk S &uilsa (I el Ballys S (5355

oS U s S O3NS S S Jleaiad IS & sam

[¢)]

© 00 N O

(Skill Sequence) w5 (S @ jua

(GTAW - 06)1F&utd (i sy - 1.6mm il s 8 3l Euld Sl Sl Ganlii
(Fillet weld Tee joint on stainless steel sheet 1.6mm - position flat 1F

(GTAW - 06))

(S S ) o ¢ i oS g Bildaa S K13 e

e dae Gl sl (Mige (S 3 ge daxi (S )R ) S e
(Ss anie p e Sy N s

Sallas wiyy e S dae oy Sliliu ) S 8BS (uf maia
S5 o Sise 8

Fig 3

TIG TORCH

®

/

/ 3
’ GAS SHIELD
/4\&(

FILLER METAL

15°200
\/

BASE METAL J

WL20N1691H3

Fig 4

GTAW

TACKING PROCEDURE AND WELD POSITION FOR A FLAT TEE JOINT

WL20N1691H4

s s s B il (Alse (S s - (e il T
Ula Ly S 8y Gl Gpigd S il pallh 5y sk S Jpual S

Fig 1
SURFACE

TEE JOINT IN
POSITION

WL20N1691H1

ASSEMBLING A TEE JOINT

WL20N1691H2
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1.6.92 (3dua

(CG & M) K ashgia & S Jius
Sally i i ok - (Welder) il

(1G) (GTAW - 07) 1G U G g Culd @50mmx3mm WT Suit sa Sy quily g iy aviaa gl
(Pipe butt joint on Aluminium pipe @50mmx3mm WT in flat position 1G
(GTAW - 07) (1G))

GRS S e (il S K 3
S S Qe (gl < ) 3
S S By SE gl K &gy
S St Ay g S Jlentid 1S K3l 3 0918
S alilaa gl il ¢S Gaildi S AL

5

PIPE BUTT JOINT ON ALUMINIUM PIPE
250mm x 3mm WT IN FLAT POSITION (1G)

_____ GTAW
N2
2 @50 x3-75 Aluminium 1.6.92
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE NTS TOLERANCE #1 TIME

CODE NO. WL20N1692E1
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'Uﬁwgc“)wJUWJS%ﬁQcﬂéé‘u‘cﬁ‘éiJ
s S U S Lagf (e ean S, S il Kills e

«i\ﬁ\ﬁﬁs&%uﬂi\ﬁa&uﬁjw\}SJ\S,\%‘).LYI.}Q‘)A.&
g Sadlg sk JeSa

ol S e S5 paSa 1y eseS

S Alae ) S Cila S 30 3

(Job Sequence) i s S cla

i Giae S Gaje 5 dsh B oy S QIS S il arise sl
S

Suls S aily ) S Sy S o (S o Ba) SV
S Al e (S0) Cpd s

S ESE ) A S RS SE L 1200 S o
-0 S JeSae

o = S S, DA S Gl S Kol il S o
oS Jlerindl S Bidil

1

(Skill Sequence) < 5 (S & s

1G U O jsy Culd @50mMmMX3mm WT il sa Sy iy iy aia ol
(GTAW -07) (1G)
(Pipe butt joint on Aluminium pipe @50mmx3mm WT in flat position 1G
(GTAW - 07) (1G))

S e Sl Gl dala

oS Al ) S W e Ous 16 Cualh oS Sl ga Sy il aninaghl o

WL20N1692H3

Fig 4

WL20N1692H4

1.6.92 (34 (2022 - o2& A6 1 NSQF) il SSasubsine & X Jis

S 0l e e e Ol K5 e i Al Sl Katlys iy
Jsad o) s) ddm Ca gy s S i J&s sk s
o el

- S e S e Iy e seS Gl S ki S il

63 S S sl Sy S sl eal SF  saaSE Dy _seS
S Sax S

a8y i S (S ) S Fig el S w5l Jsaa e
ETIREI

Fig 1 750

© \< 71!'\7

LROOT FACE 15

ROOT GAP 1.5

WL20N1692H1

Fig 2

1.5DIA m&

USE OF BENT WIRE OR SUITABLE SPACER TO SET ROOT GAP

WL20N1692H2
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1.6.93 (3da (CG & M) Kijasdgise & 33 Jius
Kailyg oS B puf - (Welder) il

1F (GTAW - 08) S &iilga (A s iy @50mm OD x 3mm WT &b 0 5 g
(Tee joint on MS pipe @50mm OD x 3mm WT position flat 1F (GTAW - 08))

S S iy gildaa S K3 Hg) (S 13 Gulaglygd o
O3S S By S HgI YA S Sy e

S SR (e Kilg, oS S by o
(1S Al gl ila oS Ll A S Bl o

50
3
| i B
| |
| :/
: oA
| |
[Te} | |
N~ | | )
| |
| |
o
— = — 9]
Q
100
1 @50 x 3-180 -" Fe 310 -" A&B 1.6.93
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE NTS TOLERANCE %1 TIME
FILLET TEE JOINT ON M.S.
5 @ PIPE @50mm OD x 3mm WT POSITION FLAT
CODE NO. WL20N1693E1

247



Klila 5 5y el J g (a1 pald Sl S (5l il 0 pe Jid S 5
¢ o i el 1S 7l el Jlea L U s BIS ) e
éjiéﬁ:’ﬁd@\&)&ﬁ;d\&\é%dﬂ\}s By
LS LLeSa e S L o U la LS L S 8 o) ol S oY
2y S G Binhy S 2 S Sla S G Ll Sl ) o
L LS Gl g sk QS EIS S (Y &gl ) s S gl
Ol 1S S (el aail ST LS

S Jlb S 5 JS g) aS oS S oS SEK 6

S Gla S b (Sl 6 s W 36LsT S 817

D) oS Sy sl S 906 S il (e S il il 8
Fig 2-cn S a2

Suilga ol S S daals Jsaa ) S Js S S Guiul 9
Sy Sl Sl &) Sk 2 S

o 1om S ity Ll L) gl s S Kl S Slsa (10
(Fig 3) - =la (S Gsom = b iy (S

- S Cila Sl sa sl (S Sy 11

- S Al S (il S mlans 12

N
N

(©]

Fig 3

WL20N1693H3

(Job Sequence) i s S cla

(02 S e il Ky Sl 1
S S sl =S il ome Gt S
(Fig 1) S S 8 S A5 - S90° 2

Fig 1

I

|

I

I

|

|
GBHO123210123210
DEVELOPMENT FOR 90° T JOINT "50 mm OD PIPES"

o) SIS e S ) gl a8 a5 Gl S (B il

A | WL20N1693H1

(Fig 2) -osls (A S o e S L

Fig 2
TACK
\
/ TACK

ALTERNATIVE TACK
WELD POINTS

FILLET WELD EACH
CROTCH FIRST

WL20N1693H2

(Skill Sequence) w8 S @b

1F (GTAW - 08) &uté 0 5: @50mm OD x 3mm WT &lilsa 5 iy MS
(Tee joint on MS pipe @50mm OD x 3mm WT position flat 1F (GTAW - 08))

oS Al ) S LS S g A il il Gad asl e (i jer Suld o

SasS s 2o Gy SISy (S Sy Sse esdle S )

TR Y W IV TN ENC PYR ATy o WpR PRt
s3) S Jald ple 50 (S Kl il ow el e S Sy
o é‘r‘ = C‘)S Jlarinal i o oS S dsaa sl dsae u-‘-“:')i“:.‘:’

- Gos o US Sol S sl A

JeSa Killys o5 =2 G Ui Fige sa el S Kally iy ol
S O By i ke b e JBGIS a0 sl 2 S S
LGS FPPA PN 15 Y { PR YIS DY N S B
i 15l g e Ly S ab (e jaaSE S (558 L sl 0150

L& S clamps - Sl by S o

1.6.93 (3 (2022 - od 5 1 NSQF) ilis 1 Ko asobsine & I Jius 248



G gasia 5l LS deala (8 55— (ae Sl g iy o Dle S il s Sy
= s G LS jliCuled 1 <

Fig 2

Fig 1

[

NV

WL20N1693J2

———— =
——— ——
—— ——
—— §
INNRNRNARNY INNRNRNARNY

CLAMPING FIXTURE USED TO PREVENT PIPE
FROM BEING OUT OF LINE AFTER WELDING

CLAMPING FIXTURE

WL20N1693J1

249 1.6.93 (34 (2022 - sad i I NSQF) Jilis 1 Kijasdsie & K Jips



1.6.94 (3du

(CG & M) K a5 gina & S Jius
Sy S Jim ok - (Welder) Uik

(PAC - 01) K8 (A La Py sy 053 08l ) u

(Plasma straight cutting on ferrous and non-ferrous metal (PAC - 01))

€ e 5 Wy A€ 3z dalie
(o) LS 25 ldi o8 (oiy S8 5 Sl o
WS DA o S S A Sl e
wR S adilaa 8 Gailll o) (S Cla oS g S o

1 150 ISF 10 - 200 Fe 310-W 1.7.94

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE

NTS TOLERANCE 1 TIME

PLASMA STRAIGHT CUTTING ON

FERROUS AND NON-FERROUS METAL

WL20N1794E1

250



RAS o s s sl Sy oS b ESpu 5l Swg 7
JM\JJGJJ‘EJ&S.‘éQM‘)mméfﬁ)JL‘)é
LS g b0 lsd sk 8 oS S cali 0 S 158 S s
o S s

S G m ol S S ealh) —weahy £, S S8
P R ST v = POWPE DY U IS R PN PR 1 (TS (X G PN
S A Gae Sy &l JeSe

JISJ..UEU:\E&A&.MUA

o cnh S S Ak aBlia Gae Jleial e (S S R LN

= s A BS oom

b Jsals cp) Jedsn o Glohd ASes dald pe dae ) 1
A VL isas lse L8 G Dloa A b il
las S & ) s Sl

(Job Sequence) i s S cla

WIS S8 S mpemplin S, ji€ S Jiw g Sz )5 1
R g

st S 8 S iSSe SSpialy 2

S S oS,y Sg il S S Kg 58 SIS 3
ER

workpiece-u: S )il S @ w2 S S 4

S 5 o osn S e S £ Ll O ja Nl Al Sz 6 5
Lg&c“@ﬂ‘éu‘ﬁé)}&éf&°J\M\§)uJLﬁ‘
S OB (e an s S RGeS (K S
ras S O eun S omd JA e s Gl 8o o T e
oyl ey S QI o 58 Sl (S Ja SIS o
- S ol

Solla S ESh g0 mgl) L 15588 S g p sl S S 6
(S Ay paide S 5 SaR 55k S

(Skill Sequence) <5 S @b

(PAC - 01) S8 (A La Dy g 053 o8l ) u i
(Plasma straight cutting on ferrous and non-ferrous metal (PAC - 01))

S e Sl u plisalia

RS (e (S IS gl S L oS La By g 0 siR o gl o) a0

A Sy e Bl naf inl s s 5
SOl S e LN 6
S s sl (23 e oali) g oshale) (S G J5 88 el 7
S Sy ey
K)o om eS8 S Shsiae S QalSTy Sl b 8
O e Bl S Gsindia 12-amp Als e ol Gen S S by
= o il (S s 38 e ) S un el K85 iy S
on SIS Qg e By s
5 Sae o sl eSSy B S ES g Saaliin S el ey 9
Ok Sl )l daS e g€ ) (2 o S S el
(S S GESIS DS S S
S g sos WS 10
ST S s 2
g a0 b S5 Uy o SIS S e e S 303 50581 el
a8 L S ST () 1/8 Ly Dk ale) LS Abali il
oS, <ok (S
= Vs B9 g osh s ST 5 Ul s S ca

S A S S ol S S Se sk S S ElL L, 1
R S Jlaxial 1S S5 5 il SIS L " i
o S VT ST B b sindie CNC < isaeS o5t SIS
o AS ) Db g eon Z5eS) 0dl )N S 58 Jlaxtial S L33
=SS il (e 3 S S S JISH (HF) (ot 550 8

gt Al e fl e S i o Jlee HE S 2
O e 18 Clalae gx (G (HeS) Cumsead (S il S S S
iy Wy 1l Sl Ak 1S S8 gl kil i o
LS aae (e 68 e sy i Sl Sl sa UL S
=

Cuuad S S 5.y

Ll g AT s S )ede by w WIS

Ui gl Slis 1D ) S dae IS ARyl llis Cuilie 3
Tom 5y dall ) sin \S S -

S 03 S Al 1S S Sl 35 0 oS (S g 4
Fol ) BSOS (S IS QA aa A g enS il S el
Susas S oS s o dilE S sy s (sl S
= 5 e
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Fig 4
3
E

Fig 5
5
g

Fig 6
A £
/TN ¢
/1IN g
=

SRS e s ot KOS S e ) s
L oS i e a2 3 g 51 s g Vs &S il s i Sl gl
oo e s Sy ) (S BN Ui G e Bl S
LS S SHLARAR a5 gl 2 S 2 p R o U o) SIS S 350
Eoped L ol s Sl (S i e ) S 5SS oS S s 8 o
s O 50 S 23l a5 S Ll (o S ES A ) (p S S S

ST (S Siak 3

ow S i- ol S 5K e S psda b iy Sl p- 2 K&
S S 11/2 e 1354 ot 5 S °45 s P40 e i
S gl S die S alay Sz )8 sl S Al Gl (S
S End) S sl ldae S G sl el (S Sl
R ol iy S ) S s Bl Gl ol e g

Sl Gy 20 5 0 g RILGEI G
LS ool SS uas s 2losm Sl - A S Sues S Slas
%S0 2 =3l S 450 40 e SHs S g B - LIS Sl L

Fig 1

WL20N1794H1

g ooh T8 ST &ML sl ol S5 il S SV R 12 Gl

Fig 2

WL20N1794H2

}Q&é@iﬂﬁXﬁEJ&smé:ﬁt}ﬁﬁ‘jﬁs :3‘7‘9"3“
S g o LS e

Fig 3

WL20N1794H3

O R  lad (L Kin KB (S Sl S U Gl 14 G
ol ol i S &

ey Sl s S sl e s e S8l 5 Kia R

SHSL iy IS a8 S S g0 M L s o e

S S S (o o ) ) S Sl S LR L a

B (s 1S iasn (ol g S5 K gama . o B 53 i nns

=

L 13565 b (S 2 IS AT S e il S S 15 Gl
ilaa &5y o o 00 Ss sk it b o )
0R 358 sk deSa S

20- 3 S S5 S K el S S8 S g 5 16 e
O 25 5l Sy s s (B Gl 1 S5 3530
S g sodie)lsd SOl ks RS

1.6.94 (34a (2022 - o3d AU i NSQF) Uiy 1 KSjaskdgia & S5 Jius 252



ik a3l G S AT S KL alie O 8 S5 S g e S S g8 S ST S il S
& (LSS Sl o S g (S O 55 eom S (s e & L0 vea o Jhe pun SO Ll Y )5 S 9005
LS 0 5t odl il S HS Lol ctifin o e S mpad S it S Wpe oS S 0l 5 o3 ) (e Sy 5k
s e () (S el o 53) s S5 AL G i (e (3laS i ) 1/4 e B0 50 L S Gaidia gl . o (S S F) 5w
Ol o IS KES LD a padiios nlufinS oo cbia) OB ey S
ol oS Gsioh S B8 ey o Ul s Shuite o IS

o e S e e ik (S (Sl ) S 5 S
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1.6.95 (3

(CG & M) K asub gl & 338 Jhus
Sy oS B guf - (Welder) il

(RW - 01) &iilga qul p sola S e Gl 253 S Kllg Sl Gy
(Lap joint on stainless steel sheet by Resistance spot welding (R.W - 01))

S Ll 5 BTy Al S 3 Ll ealia
QIS U5 S Gy 09l S Siga adly o
Ol Cadia Kl g Claad )9 (S e Culilga o

08 Sy oS il gl S8 Jlartial 1S (pdia Sl g Syl
S Alilaa gl il 58S Gla S by e

2 150 x 50x 2 Fe310-W 1.7.95
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE
NTS LAP JOINT ON STAINLESS STEEL SHEET BY TOLERANCE=1 | TME
@ 5 RESISTANCE SPOT WELDING S
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- S e 38 S S il O s 6
S e e (Sakul i IS (Sliaamse 7
wﬁ%@u&dﬁ Ay 8

S s 05 S cla S d g w cpde Sall Sl 7

0 S daSa s baliial oS (&5 35) Kol 9

(S Alaa g) il S (ailis 10

(Job Sequence) «is S <l

(o SIS S Bige gl oS Eud itk S 8IS
S O g Kl S S 2
S Bla i 8 S gsadan S S S 55 3

o s S 4

-0 S G e Fig (S Sl ol S (5355 4

oS il € i Kol Sa s 5

(Skill Sequence) i s S <l

(RW - 01) =23 =S Ky g Sl (uilan Jny Sl gl g ol S Jifi i
(Lap joint on stainless steel sheet by Resistance spot welding (R.W - 01))

< KXV | - Lalia
il

(oS s g S il g gl g sl ) s IS Jlasian) 1S Cppdia SSBl g Sl @

Fig 2
4.5

30‘}‘
2%

50

24

18

CENTRE TIP

/7 7

25

96
96

49

38

18

18

CRANK OFFSET TIP OFFSET TIP
FOUR STANDARD TYPES OF ELECTRODES

WL20N1785H2

Fig 3
. 5°
TAPER TAPER

—

TIP DIA. TIP RADIUS

THE RADIUS OF THE DOMED TIP (RIGHT) VARIES FROM 25mm FOR
WELDING 26 S.W.G. MATERIAL, UPTO 150mm FOR 3 SW.G. THE
DIAMETER OF FLAT PART OF THE OTHER ELECTRODE VARIES FROM
4mm TO 12mm FOR SIMILAR MATERIAL THICKNESS.

TWO STANDARD TYPES OF CENTER TIP ELECTRODE

WL20N1795H3

-0 S S e Fig S il sa < (53558

028 QAT IS udie Kl B ey 55k S Fig 1

Fig 1
PIVOT POINT ROCKER ARM
¢ FLEXIBLE CONDUCTOR
WORK
AIR CYLINDER
ELECTRODE
ELECTRODE

HOLDER
FRAME OR

MAIN BODY —_— | PRESSURE
GAUGE
ROTARY TAP <v,
SETTING —— | | Y.b

= =

AIRIN
&
VALVE TO SET

AIR PRESSURE
ROCKER ARM TYPE RESISTANCE WELDING MACHINE

WL20N1795H1

‘S e 35 Gl S il G
S e ide (S adaal ) i 5 1S Sl 00 g 5
oS S S s KAl S il

S osm 05t S s S i e e SSRL Sl

-0S JaSa s Laliial S (&85 3y 5) Kadlys 3ae S Fig 2b

255 1.6.95 (3 (2022 - oad S5 1 NSQF) ilis 1 Ko asobsine & I Jius



1.6.96 (e

(CG & M) K ashgia & S Jius
Sy S )i Jie ok - (Welder) Uik

(RW-02) MS Kiiil g Cupdi 2y 30 S SS8L g Slgedd i
(M.S. Sheet Joining by Resistance spot welding (R.W - 02))

Sl o B G plia) S 35 ) 1alle
Q38 RS S Gy 0g) S Bige ooty o

GRS Gy Jsh S il gl oS o sly o
Ol 98 Cpdia SUBL g Syl o

S JaSea o8 Kl g Sl S K iy o
S Alilaa o) e S Gl S 3l e

S S e Fig S Sl ga ol Gillae S 015 S 05355 4

i il S 4k

oS Sy sn s 50 el S uie Sl Sl 5

01 S JeSa Sl a2 B

(Job Sequence) i s S cla

On GOIS ST weil S ud gl S 8uI3 1
o Oy o DSl S g 2

usabu i SO i S gas s o A 3
oS il

WELD POINTS

©

2 ISST 150 x 50 x 2 Fe310-W 1.7.96

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE

NTS TOLERANCE *1 TIME

LAP JOINT ON M.S BY RESISTANCE SPOT WELDING

WL20N1796E1
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1.6.97 (34 (CG & M) Ko s glaa & & Jis
Sally i i ok - (Welder) Uil

(OAW 01) (1G) il g Gy il gl gy i S Aga fa e 2 (e (i j gy Cld
(Square Butt Joint on Copper sheet 2mm thick in Flat position (1G) (OAW 01))

S ols s Gl Oy A8) S 3l Mealie

O3S LS 88 (9 g S B gy (Bikhaa S KIS e
1S Gila oS gy ol gl uSoth 31 L I3
S N A 58 e S S a gl 0 8w iy o

S L3R Ay ae 99 8 o

S il g) g S aildi o

(Job Sequence) «is S cla

051532008 e e Fiw ol K580.15 517 sid)s 5 on B S GILST g sadan (S Sud IS 3 ISLT 63 1
SEBANSI Osiulad B € Sl g 5 el 1S el 2
S dtie 3, b W) sl S e 2.0 6 oS Ciba
S e S S CS pe _S i/ S 7 S oo Uil LS Jleniad IS Sy i/ sl ) S Jlia 813
03 S Jee gy i (Jllis 555 0= 8 S5 S SIS S A ok el S Sl iy o
e S ¥ Sin sl bl S8 &, culie Sla 9 S S LSS LS (Ul sSel) il S S 385 S S il 4
S Sy s i & S S8 L oS Qs S gsilaa o 3
(S A S S 3Ly RS A Jlariiad
2 150 CU 50x 2 CuDPA-IS: 2378 1.7.97
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
WS SQUARE BUTT JOINT ON COPPER SHEET 2mm TOLERANGESL | TME
@ JEF THICK IN FLAT POSITION - 1G (OAW-01) o
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oS Cila S Gl S Sl _as sl Jah sl Ciedly s 14
oS Al K8y S ailss 15

S S s i S i 2 16

OS5l Gae Fig oS Gy 5 3, Ll 5 Gkl gsige S Sl 10
il

.sze)gcuc‘ﬁ@uéo350}skﬁ:“u‘“ 1
i S S0kl 35 R Gae o) S S Jle il 12

- S 1555 el ] oS il g gl o S S 8 K S Siallis 13

(Skill Sequence) i s S <l

o g Cutd Jga e e 2 il g G il gSd g S S
(Square Butt Joint on Copper sheet 2mm thick in Flat position)

208 Sy g S S Gl g S il gS) gy S (e (i g Sl o

S oty S9a gl o Ui SAUE o) 1S aa gl (e S
o 300 B An e 34 b gossa S S S8
Sl Gy ) g Sl T og KIS ((dly - A

g Sl g L. o Uil

~s1 S SV e sl - s s 600 800 -msl 1S il sl
Fig 3 .o S 3bs — 800 - 250

(Fig 1) -0 S Jié (e o )l8 msllas S (5 S

DS Gdiie € 5.7 i U5

Fig 1 70° - 80°
<2 2

25

WL20N1797H1

Fig 3
DIRECTION BLOWPIPE
OF WELDING
WELDING
ROD

LEFTWARD TECHNIQUE

WL20N1797H3

e S B Sm i S S (S35 LB Dl eSS
Colm a8 s Oosd S G 2 os S Sl S o
0SB

Sha s S ow e o S Kl S Gl S S Gl s
JEaae o S 8 e Rdulue € o g 58 Jlexiud 1S Gl
£ oob W o e Sl s Sl a8 Gy sean . o i e UeS)
Lo Sl € ks

0 i 1558 Nl e gl s S S a R 5 300°C S s
o S Ll (S (S ()5 S Gl pa ) S Gila S By
e 1S Cutilsa ol S Jligy ) e S 3y sl gaild s
LS

)bl Ul LS Jlantiad g gl S Silas o 5 Sl U355 S
oS o8 L) iy o) ASigs Kl Cud LilGa S Gl

S 5 s
Al S G Kin 8 L il S € alia S &y, S s
0S8 S S 3 (Fig 2) -0 S Sun

ALLOW 3mm FOR EACH
*1 / 300mm OF LENGTH
a5

Fig 2

l

1=

PROVIDE A SPACE BETWEEN THE EDGES TO BE WELDED

WL20N1797H2

1.6.97 (3 (2022 - oad 5 1 NSQF) ilis 1 Ko asobsine & I Jius 258



1.7.98 (3 (CG & M) Ko s glaa & & S
Ji 4528 g ca e - (Welder) Uil

(OAW 02) e ¢sdujsy St 233 S K 1F Ly oS Slilga T’ Age e a2 &0 MS
(‘T’ joint on copper to M.S sheet 2mm thick in flat position by brazing 1F
(OAW 02))

S lla g QB Gy A8 S (3l dealia
OB r Gl g eSS Gillaa S K3 e
S iiia auth gl 395 3, 6

GRS i clilga A e

S Alilaa Jg) il 58 Gailli S ELyg e

MILD STEEL

""""" TIG
1 ISST - 150 x50x 2 =" Fe310 =" =" 1.7.98
1 150 x 50x 2 - s CNDPA-1S:2372 - s - s 1.7.98
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
SCALE NTS "T" JOINT ON COPPER TO M.S. SHEET 2mm TOLERANCE 21 TIME
5 @ . THICK IN FLAT POSITION BY BRAZING (1F) S




(Job Sequence) i s S cla

0S5 (OIS sl o) o) Giind S S Jlaniad 1S Bl B0yl

oS WS ol osh S osols S S Qe .

Fig 1

TACK o S diba S Jiie Gun o i s Jie e
oS s sl S (S S G dali Sall, e

é o sl il S md i (05352 CH, 531 O, ) G (S L o

NEYS ISR

\

CATHS J5 58 (S il 2 5o S il 90 b Sl e Mge (S
S

5, B iy e e 1.6Mmm @ el S (0S)5) oSl calia .
S il S

ASSEMBLING A TEE JOINT

WL20N1798H1

S S S s Gillae SFig o8 eSa e

oS Slan B 0 S5 S JaSa il pae GiS5e Sl TV g s

(S i il IBLST L 1553

(Skill Sequence) w8 (S @b

ot Oy Sl ) S K fse A gl 2 g Cud Guila) o ol Gl ¢ B
(‘T’ joint on copper to M.S sheet 2mm thick in flat position by brazing)

S e Sl u uldala
-0 S S il 5 By g Gl Gl gl e S oyl S K e

S 3 N i Sl K EETCNPVIES L NN N B S N PO SRS B
e S e ol S 8 e S (Kl ol e s S ol (S8 Sl < 58S S plall S e R0l
X dba S S e sk
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1.7.99 (34

(CG & M) X jasdgive & 38 Jius
iz 453 Ugl e - (Welder) il

(OAW - 03) Kl (oS ssbe giles S Qililga A ol (S il Cudi Gl o)
(Silver brazing on S.S. sheet with copper sheet ‘T’ joint (OAW - 03))

S ola e B Gy W81 S 3l Mealie
S S Gl (gilha < S8 o

O S il g S ) G 68 sy (Bilhaa S K3
GRS S (e (i gy Clh oS Sl ga T S S
S Sl S e Guala S Sha B S 3y

.wﬁdﬁmjjidbaﬁudméchu .

08 27 2) S8 6 ey S o8 Gl Adal Al 5

oS e 15 il 9 b Sl Sl (S Cudi s 6

15- 55l sl 50% — @ 1.6mm 02 S aie S, B 7
pli e BY 40-50% e S 58 (BL S5 25%-15%

(Job Sequence) «i s S cla

(olseS ¥ S 3l O2

SNl ) Sy K Kb S (S sl ol o) Sud 1

(S 5 S8 e S

oS e € B g ) S i il i
oS Gy sk Sl T S Gl Jal Kadlyg

O £

SILVER BRAZING ON SS SHEET WITH
COPPER SHEET 'TEE JOINT'

oS

1 ISST 50 x 2- 150 X04 Cr 19 Ni9 1.7.99

1 ISST 50 x 2- 150 CUDPA - I1S-2378 1.7.99
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO
Sﬁ¢IS_E TOLERANCE *0.5 TIME

WL20N1799E1
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Fig 1

7
9

TACK

3.1

50

WL20N1789H1

TACK WELDING A TEE JOINT

GiS5e S TV g S0 8

S G wlG PIBLST e 15565 9

(Fig 1) -ceS S8 S wla ibdae S Fig =8 S (e 42 10
- S JeSe i) 2 11

(Skill Sequence) i s S <l

(Silver brazing) << Js

Bida S sl 3 SS ghlu S il ga TV jala (S S o
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