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21-22 | 225

229

231

( Prem / sy e

2 JRIB ST=77f = WA TN @

Prsa sarsa

EHEIRIEN

10

11

12

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]

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]

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,3F,4F, 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, Cl, Brass, Aluminium]

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
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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, ClI, 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 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, 3F,4F,
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 metals- Copper, MS, SS]

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 electrode.

1.3.55-1.3.57

1.3.58 - 1.3.59

1.3.60 - 1.4.64

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
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SYLLABUS

Duration

Ref. Learning
Outcome

Process
Code

Professional Skills
(Trade Practical)

with Indicative hours

Professional Knowledge
(Trade Theory)

Professional
Skill 47Hrs;
Professional
Knowledge
11Hrs

Set the gas welding plant and

join MS sheet in different

position [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]

OAW-01

SMAW-01

Demonstration of Machinery
used in the trade
Identification to safety
equipment and their use etc.
Hack sawing, filing square
to dimensions

Marking out on MS plate and
punching

- Importance of Trade
Training

- General discipline in the
Institute

- Elementary First Aid

- Importance of welding in
industry

- Safety precautions in
Shielded Metal Arc
Welding, and Oxy -
Acetylene Welding and
Cultting.

Setting of oxy-acetylene
welding equipment, Lighting
and setting of flame.
Perform fusion run without
filler rod on MS sheet 2mm
thick in flat position.

Setting up of Arc welding
machine & accessories and
striking an arc.

Deposit straight line bead on
MS plate in flat position.

Introduction and definition
of welding.

Arc and Gas Welding
Equipments, tools and
accessories.

Various Welding
Processes and its
applications.

Arc and Gas Welding
terms and definitions.

Professional
Skill 21Hrs;
Professional
Knowledge
05Hrs

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

OAW-02

OAW-03

Depositing bead with filler rod
on M.S. sheet 2 mm thick in flat
position.

10 Edge joint on MS sheet 2 mm

thick in flat position without filler
rod.

Different process of metal
joining methods: Bolting,
riveting, soldering, brazing,
seaming etc.

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

Surface Cleaning

Professional
Skill 23Hrs;
Professional
Knowledge

05Hrs

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]

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-
ing

Principle of arc welding.
And characteristics of arc.

Professional
Skill
23Hrs;
Professional
Knowledge
05Hrs

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

OAGC-01

OAGC-02

OAGC-03

13 Setting up of oxy-acetylene and

make straight cuts (freehand)

14 Perform marking and straight

line cutting of MS plate 10 mm
thick by gas. Accuracy within
*2mm.

15 Beveling of MS plates 10 mm

thick, cutting regular
geometrical shapes and
irregular shapes, cutting

chamfers by gas cutting.

Common gases used for
welding & cutting, flame
temperatures and uses.

Types of oxy-acetylene
flames and uses.

Oxy-Acetylene Cutting
Equipment principle, pa-
rameters and application.
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OAGC-04

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

17 Identify cutting defects viz., distortion,

Professional
Skill
126Hrs;
Professional
Knowledge
31Hrs

OAGC-05 grooved, fluted or ragged cuts; poor
draglines; rounded edges; tightly
adhering slag.
OAGC-06
Set the gas welding | OAW-04 | 18 Square butt joint on M.S. sheet 2 mm Arc welding power

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]

SMAW-04

OAW-05

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)

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" Buttjoint 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
position on 2mm thick M.S sheet.

34 Square Butt joint on M.S. sheet. 2 mm
thick in vertical position (3G)

Oxy acetylene gas weld-
ing Systems (Low pres-
sure and High pressure).

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
vertical position. (3F) methods of controlling.
OAW-12 37 Fillet"T" jointon 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.
Profossional 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 different type SMAW-14 |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 obserc\j/mg s[;gf?darci welding and plate
procedure. [differen weldina.
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 El-
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, 3F4F, 1G, 2G, 3G, 50 and 3mm WT. (1G) Brief use of Manifold
4] system
Perform welding in ] ] Y ] ] ]
different types of MS OAW-15 (42 Pipe welding "T" joint on MS pipe @ 50 Gas welding filler rods,
pipe .joints by Gas SMAW-16 and 3mm WT. (1G) specmcat.lons and sizes.
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 |45 Straight line beads on M.S. plate 10mm tor, sizespecifications 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.
Professional Set 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 MSin| o\ 1o in over head position. (4F) maintenance of inter pass
’ |different position temperature.
Professional | observing standard
Knowled procedure. [different
types of joints- Fillet
06Hrs
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( 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 49 Fillet 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
d}fferfer)tttyrgessf,)\;Al\C\? SMAw.3|  Position(4G) weldability.
Flsri)f?ejrzl:t StypZ:‘s of MS‘ 51 Pipe butt joint on M. S. pipe @ 50mm
pipe joints - Butt, Elbow, G e (G (S (R
T-joint, angle (45 ) joint,
flange joint]
Professional Choose appropriate|OAW-17 52 Butt joint of copper pipe 2 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| . o | 53 Square Buttjointon S.S. Sheet 2 mm ties and welding
SN and chetck its thick in flat position. (1G) methods.
rofessiona Fagprr(:peri;te nw&:elfjiig' 54 Corner/T joint of copper pipe of 2 Copper - types - proper-
Knowledge process - OAW, SMAW: inch and of length 75 mm ties and welding
04Hrs Different metal - SS, Cl, &
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 2 mm thick by brazing in flat position. weldability, Welding meth-
SkillIperform joining of| SMAW2S | 55 gip e m/m buttjoint .1, plate 6mm thick | ©0dS
21Hrs; dlffderent ty;:]es Ef metgtls AG-01 in flat position. (1G) Arc cutting & gouging,
an chec its . .
Professionallc o rrectness . 57 Arc gouging on MS plate 10 mm thick.
[appropriate welding
LGOLLLD process - OAW, SMAW;
04Hrs |Different metal - SS, Cl,
Brass, Aluminium]
Demonstrate arc
gauging operation to
rectify the weld joints.
Professional| Co0se appropriate| OAW-20 |58 Square Buitt joint on Aluminium sheet. Cast iron and its proper-
welding process and o 3 mm thick in flat position. ties types.
Skill perform joining of AW-21" 159 Bronze welding of cast iron (Single "V" Welding methods of cast
20Hrs; d|ffgrent ty;;es ck>f metg:s butt joint) 6mm thick plate (1G). iron.
an chec its
Professionallc orrectness.
[appropriate welding
Knowledge process - OAW, SMAW;
04Hrs Different metal - SS, CI,
Brass, Aluminium]
Professional Test welded joints by| [&T-02 60 Dye penetrant test. Types of Inspection meth-
different methods of 61 Magnetic particle test ods
i : i I&T-03 ' I
Sz :T?Sttr:ggs o te[s?ilrff?rgnet 62 Nick- break test. Classification of destruc-
Hrs; - g Y/ I&T-04 tive and NDT methods
AL R 63 Free bend test. Welding economics and
Professional | Magnetic particle test,| |gT.05 64 Fillet fracture test. Cost egtimation
Knowledge Nick break test, Free| |8T-06 ’
band test, Fillet fracture
04Hrs |test]
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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, 3F,4F, 1G, 2G,
3G]

GMAW-01| 65 Introduction to safety equipment and Safety precautions in Gas

their use etc. Metal Arc Welding and

CHUARE | o 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 , o t

70 Fillet weld - "T" joint on M.S. sheet lonS
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" joint on 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 - cornerjointon 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
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GMAW-18 | 84 Depositing bead on S.S sheet in flat Thermit welding
position. process- types,
GMAW-19| 85 Bultt 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 mgchine 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-
! SfTAc\;Ynltns d(l)fLer(ej:}tf(te);z?]st GMAW-02| 87 Square butt joint on Aluminium sheet tween AC and DC weld-
Hrs; ! . . 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 | . e -AC &DC
[different types of joints-
14Hrs |Fillet T-joint, lap, . - -
Clorner)( But{ (ISquareF:& GMAW-03 | 88 Fillet weld - "T" joint on Aluminium Tungsten electrodes -
V) ; dif’ferent metals- sheet 1.6 mm thick in flat position. types & uses, sizes and
» G . GMAW-04 (1F) preparation
Aluminium, Stainless
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 " a2 AR Endl ()
Stainless steel sheet 1.6 mm thick in | YP:
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 | P€rform Aluminium & GMAW-07 192 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 P€rform Aluminium & |GMAW-08 |93 "T" Joints on MS Pipe @ 50 mm OD x 3 Plasma Arc Welding (PAW)
MS pipe joint by GTAW PAC.01 mm WT, position - Flat (1F) and cutting (PAC) process

Skill 20Hrs;

Professional

in flat position.

Set the Plasma Arc
cutting machine and cut

94 Straight cutting on ferrous and non
ferrous

- equipments and prin-
ciples of operation.
Types of Plasma arc,

Knowledge toroys & non-ferrous advantages and
03Hrs |metals. applications.
Professional | S€t the resistance spot| RW-01 |95 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= \1S sheets joining by Resistance Spot power sources and weld-
20Hrs; welding ing parameters.
. Applications and
Professional limitations.
Knowledge
02Hrs
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97 Square butt joint on Copper sheet

Professional Perform joining of | OAW-01 but X
2mm thick in flat position. (1G)

different similar and

Metalizing - types of met-
alizing principles.

machine parts by
Skill 24Hrs;| selecting appropriate
welding process.
[Appropriate welding|qyaw-02
Knowledge| process- OAW, SMAW]

01Hrs Hard facing of alloy steel
components / MS rod by
using hard facing
electrode.

machine parts by oxy-acetylene
welding with C.l and bronze filler rod.

102 Repair welding of broken C.I machine
parts by C.I. electrode.

103 Repair plastic broken parts or pipes
by plastic welding machine.

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

SMAW-01
Professional

Skill 41 dissimilar metals by OAW-02 | 98 *T" joint on Copper to MS sheet Manual Oxy - acetylene
g |DEHETE SEERETEH & 2mm thick in flat position by powder coating
i per standard ) process- principles of
Professional |procedure. [different Brazing (1F) operation and
similar and dissimilar applications
LG ) metals- Copper, MS, PP
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| R€Pair  Cast Iron|OAW-05 | 101Repair welding of broken C.I. Hard facing/ surfacing

necessity, surface pre
paration, various hard
facing alloys and a
dvantages of hard facing.

Plastic welding machine
with hot air gun and
plastic material:

Polypropylene (PP)
Polyethylene (PE)
Polyvinylchloride (PVC)

QR CODE

Ex. No. 1.1.07 Ex. No. 1.1.1

Module 2

Ex. No. 1.2.22 Ex. No. 1.2.23

Module 3

Ex. No. 1.3.35

Ex. No. 1.3.5

Ex. No. 1.4.62 & 63
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Process)

BTM*IT: G2 AT (T AN 56N 2N

. 3RFBOTE Frar NS ATLET *[8, [T WA FATS |

. ARSI o OIS 93 YN IGIT AATS |

SIYTILY %1€, [Tl (General deciplene) :- (PN ST AL
T IR STNY S 0, [N 20O 2R, (TN L,
ARHP JI TF SoTF, (ST F=2-FEwIRt 9] (o
3NSGGGIE SIS ™5 (HICAT (&)

>[FHIYT GISTF TN (OINF ARTFF I8 WHFF
NI S G2 I ©F FA T

S

(OTNIK IHIAF AL NFH BTG B IS AR RG] Sy
PG NG AT TN N S |

R8fF 933 ATHOIIT I (WfF FA
NI FIG I TS F T

AR SR 71T 2 8 F™ 432 2MHFHFIa
FT G7 INT YI VAN 20O (I 438 IOAD
AT FZHNI S |

(OTNIA ARHH I3 NI TS AR FAT, WFsT
SOIF 98 TR-ARFFHM T Mo 21|

TS AR SR A3 = [

AT FETBIAT *1 FICI N1 A (FIgF =1 = |

2APEIO0s 5RA ANRHR LTS (I ] A 7Y
FAE

ZNPGIOOD (AF JNN (HICAT AN T A 1 1
(O VY|

ST Sl (P N 433 O AP (G 3=
BHHGIE BAF® =1

fRafie fAefF T 93 ORI FITT THAF® =[]
SR PIACY WYAFS = |

AT W OISR ABFS NS =J |
NI ST (FN S AHIT FAE T

oI Xefd I3 433 ATOIIE I 97 (@6
e f[4te g TN GV ANTN© Ol
e =3I

CF RIS g Ao =S|



ST 9 aW (CG & M)

TANATND T TATF© GHIA2G7 1.1.03

STTT/IA (Welder)- TTTF*IN (G2 932 ST i

afercrerg 21T21ﬁ1$ fﬁﬁ?eﬁﬂ (Elementary first aid)

STI*IT: R AT (T DA ST =0
- AT FofFesra fAfew ST q@RTS Al

Afos 1F 932 AP ([(FPOF AMHI OiFol
AT W AT 2[IRS FIRCEI AFU g7 =>pf
g3 ST GO Ao FF, (F6 OfForzs = [
SRS R’ FA0o (MfF AR V|

I (T IS FLNS (IPOF AIIANZT =0 A
B 2NN ANALY FF I ORG Y P (78 TR
I I ST [ Fa0© 27| IO N =7, [Fg
W@IP BAMI(Insulating material) (TIN SHFTAT HTS,
ARIF A1 AB6F, 1 T g WMR O THAF HGIT® =S,
WK NG NR14F S DGO (5T M (G TF
I 91T [fozn 0@ =) ([Ta 1.8 2)

Fig 1

WLN110211

Fig 2

WLN110212

O w1 [NIGP WABTP SAMI (Insulating material)
AT WSAF FACO 1 AR OO O GOS NSO
=op%{ FICI |

Sfoerzs SO TN (VR (AF BF TN A,
BIR(E OIF ATT A8 (ATH N ABONCF OIH
R TG 8TF Gy I NS TI77T A=Y
FACO |

Soerze MSHT T (IPSF (ATTT I F* TLI
FSICS AN OF FOG STORNONT IS AT N I
FATS AT O 26 B0 ARER, GRITIS FI1G Mg
JATFHIG (BT AT A8 *HF G BB F41, ORI
T© OIGMeIG J8J [T SR o =S|

I WS ISH S =0T (51T =T Neew,
O WG, I 8 (FINEI PG Bel1 7 e =1
I3 W8 BS(F BT I Ao A | (5T 3)

Fig 3

WLN110213

WIS-2P15T 98 NG 2 fNINS AT F900 [ |

PSSP BB 493 ARVANS FIZA YN
©T 41

SR G AT |

Fig 4

WLN110214

wved et Y4 fFg (R ATl
RN BFTEF 9FT (LY (AIIN |

[fSOT IM Y- 2T N AMH- O ATHAT TN
g I !

Ao 1% (IPfod AT Sigel N FAI
PICACHI AT T *Acad WLy 0T W G2 T
STNE ONF |

*[FF OIFOl [NGT BIA I AN FIATS =T

- IS I

- m%wansulating footweare) NI A1 M (OG1
AT AT

- QRRISTE W<E

- (R oS o

- A (OIE6G 2R

Ao *ItFa Ae1d: Y& g AN {78 A=A
AT VYT JF 0 AFOFI ININ AJgro X
NI, 1 e IFGIAT OIS FATS I8 NG
TSTF G5 (AT 20O AT




78 2[R YN WS @ =T T4F *1F A1Y IS
fREP (O AMH IR A6 A Ao FAO AN,
32 SIS T[T FITN AT (T8 XS AN
FIO AAE WOIEF Z(A (NS A FHow 20w
AMH IR VS GE FOREI O Nras
SR TS OEFN 200 A | (7 (591 AT A 92
TR ATGT (PN ~INITGFNE S FHO® 20O AT
(FIRFE) | 46 VRIS 20O A

(Ao *F (MM [V §F AT (O AH|
Ao 1% 9q Gy fofFe:
wo ofass gt

M AW FIYFNG ATST . BB T=ToF Gy
ATHTS R(J, OIFNT Gi(K OB AT BT (0o =(J |

e AR I8 FA0O 2F, TO H© A8 A6 F1 I
OO O | AT, FICH I, WG, IH6 HIH, (APNTHT
(T (FNE QFNT GV, JH0 (I°6, @TO-1H
SAMNG, TN-FIGIBL SNFAT 39NN 72 A
ARG ORI T (AT OfbwRe B AT
Rte =@

Fig 5

WLN110215

SGwrRed Y TN TS ARG Helte 20|
AR ATSH TSN N (5 SHFCA SATAN NG TS
YR fNte =@

Ao CoToT: (IPfeF *F AIY JFGH I,
TYN OIF NI VLT AT FNI6 5T T OLH (T
(TS AA| 4N (MF 1 F A1ANS BfFT wF
FA TS TR Y- SNF AR N 28T G, 3¢
Q1N FrORFONI Y-2741 NS AT 1S AAF
OB AT FCH (IO Q|

CATOT g3 CFHT: (ANGT Y QAT | NI IH50
T HH G (51, VS ST Gellbed FAR IV
TS ([0 (HICAT TOIFSAT NToar FA09 V11 G,
AT FING A B0 AT TG AT (G AICS
| 45 IAT TN FA|

ATA TG HAT: (T (IS O I AR AR T&HN©
=Y, Rve &, IO I A7 Rfelo T2 ¥Fod
f2ome [itafew =R g9e [Rervg Mo Bl s Fare
X[ OIRFGF AIAMF BfFEIAT AT TR,
IF S I§ FAF A2 TN JGIAIT SN GATT
T 0T BN W (RS

WY I T BFO TSNS LA
- @A ®TF A 9931 FA00 [

- OS] X0 TR WeAB M BET SATIALTS
21 (Ba6)

Fig 6

WLN110216

- OB W e =T |

- fofFe s =T G 61 FACO (I

Vg & TS FATFT FATS: HTS T TSI (GTHN
40O XA | TOHI TFAO I, B ATTGN 005 T
TS FACO 2| ST IF (T (510, FOI6d BT
A0 (G AYTS QA G2 NI SATACNG TG ey
(o e =@ (BT 7)

Fig 7

WLN110217

(7[(5 9, T JH0 Y TSI HOH FIACY (O
mwﬁﬁa@%wwwmﬁww
O BT 4o =S|

T Fo: 30 ARTER NG ATIT FACS 2
RO G0 F4¥F (@) 8 MFeNF IO
(@Y AT 2, TM IS ATS Y (@ 2T O1 JFEF
(G1g TS Fate =[ | (57 8)

Fig 8

WLN110218

FIET WH-2r0TF SIEF HES SPIReT FACS A

COTTYA SIS W1 FFICHIR BT (ST SIS Gy,
G0 T (BT G T2 FT (0O NF 43¢ e
3914 319 2 (ATH 3 51 AT BT (TS AT | I (_ICAT
4o 51 T IS P (BITY ATICHF FIACY STLrOATY
2, OIR(A WR® S BB Gy WfF (BT
TSI PR [N IR IR FACO 2| (B (I
AP WO T N2 (BI04 I 1| A6 IF6
B HIS ST SI1Y FACS AT | (BITLF GRS A=
QIGT (G104 [ T NI A5 |

4 CG & M : STNTIIA (NSQF - TS 2022) - WPNARS GIAY FATF© GHIA2G 1.1.03



1 1% 9 aw (cG & M)

TANATND BT TN O GF ARG 1.1.04

STTIIF (Welder)- TTIF*IF (G 932 STH: AfFw

fzﬂﬁ T[T 97 BT ] (Importance of welding in industry)

STAIT: AR O (T WA ST [
. STHfG: 97 BTG I FATS|
. STHf: a7 NS 3o FATS|

W(Engineering) g, f[Rfos wrsas [RFor
TATMIN (ofF FAC® RFGN Y0 A (9T TG |
{19 Y QR =0 ([@1fe0s A1 fArelbs 7R [ifes 4[re
WA Y& 2| SUIRAY: 4197 39y, FoN 169, JITis
B 29N | Heet N6 T F11 G (2 NN 3 a3e
E) ARQT BUT6(seeming, hooking or folding) FIIRF
FA =T GHRAY: forag &, (St @I, IS, HI=a,
TN 3G, JRIOTS HNToa Mowsfer s I &S
BRI T 41 (I0S |

fF® Ot Pty I9T© T oIl JF (A5 [Arefts
N QIFBTIT W & T 1 IR Graoefe orat
@R ST FACS SN =(J | JZGT TAAN Y58
QR 2| ArARSF FICE N 91, AR R[E IS
T A, I ST5F 2oy [T S =g
TS TS ATGITS ATAF NS AP ([T GAFIY
AT

ST FI O GUTB A& Y FN YAE TG
TF F41 W JF6 STIHL TLA® W AT 4N
TG NT AICECT ISl S | A6 STHSe
TATH IIAFIAST 100% CTATTN ANINT TN
BUACGI FIHIF 70% IF FWI

©IR YN SIS g [foN SO (o7 Gy STI03
JRTE FAR|
4Tg (OTGT (RSTF *gfod SN ST a7 (I«

(Advantages of welding over methods of joining
metals)

STAT: Agfo: SARE 29 419 IF FARF A@M©
(AT ST ATSBAE OB FA 2T ]S (FG©
FIZN CTNCNAIT) IHN/CCTG (O F1 T |

ST G2 WY 4TQ IF FAIF NGO *gfo
WYY PIT (Compearison between welding and other
metal joining methods)

fRTelBs, ([e61 S |y, ¥, CoiEe 933
[ R E R G AV AR AT R O B SRR & BRI C) (]
41Q (9 FAE JF NG A7 O |

SEIN GBS S 1 (WS A 0
- fRCSTER WA 161 =Y
- (154 WIG (YTl *Y
- VR 2T (U =

- (OIS G]8 (IMGTIR O TITOC (5T (@Y
O (RO =

oTHRG: 97 Jfar

ST ST 4T GG A O (A O, IR A
- a6 ZI (2T BIR6 LI

- TGN R FE

- WGP AT FIA

- W STH

- UG JAIH] YA QR ST A & O T FATS
N

- %o 34l (0O AN
- BT ORENS (P 98 A FTTO~ B

A6 SRET *S*IN TITH 92 (RN A9
]2 (T (FICAT YN 1Y I&F (O A



1.1%7 9T Q¥ (cG & M)

TAATND GNT TN F© JFIARGT 1.1.05

STHAT/IA (Welder)- TTTF*IN (§ie 932 ST i

Rrege (Wore WIS STHf: 133 wiF-emffefw etaf: a3z Ffosty
fRarorer @ A I5FT (Safety precaution in shielded metal arc welding, and Oxy-

Acetylene Welding and cutting)

BTI*IT: G2 AT (T AN 56N 20N

« SMAW, OAW-(S fAT*rgr Yool f6iFe Fate Aaa|
« BT AfFH NATHNST JAFT 8 AT FATS NAA|

WS ST0: NATGT 8 ToFer

< TIGs, WF-ASfofe oot stafs, wfR-
B STt 68 RNGEAS 20O AF, ©IR AT
BPOT WS 1 QS (TP NOGP I ANTCAR T
FACO A

. QTR MIF YO Q|

(NPT AN BIET, AT OrSad A
AN FHC© =S|

o NV INHIANN, ANTIHN, THNTIHY 478
(NATNCOF PG QYATG (97 FSHI 1A FAT
ool

anifeos =13 Aferary Fav
AR (AOD D* = FACT WGP 15 N BFOF

TG (0O AL | TLNRANGEHAB BIe] AH O RETTFNG
4R ST I (APIoFONI ARG ACFH|

236 NSTF NIFG 51 AFE (AT TSy
PGS A0 ATH | T FT A TR T O
8IS (Like MIG/MAG, SAW) dd STNT 9T, ©Id 3,
TIze @ T3 98 ST O = F1 TS
O WA (APOoPONS R0 AMH | GeTell] 26
HAI A GO ANOG (Earthing) P TGN [RANGHS
(O AR | TAOIJ:

. 2w (Afed S* = FICF .

. OF, (ROl FIO] QAT WSS Mo 8 NS
TSI A I FACO S|

. &% NS (Insulator) IR I WO (ATH
ﬁ(@(@ ﬁ(ﬁ P PLI PG P09 (T |

o BB S SIS [IARA A1 25T FAT T
A& I I 2|

. AJOSFIAT VNI 432 TToT 8 FNT (FIG
SPIE TAGNCP AOFONT 26 e FACS
3|

. BN9G STLTIS FAIH W, AT S ATOIGR
FOIRI HYSF PO A |

. JIE A FAK ANY IS AN I FACO S|
. HONE, (6 NHIIF, M ARHOINK FI0T Ora@fe

I 41 O V|

. IR (A T O T NGF g FAR

=Tl

. FIGE GRANOIH(Work pice) ST FIY2 FATS

I

. PG GRANGIH (Work pice) I WMo STg=NT*f

BT ZATHIG =1 FII M|

o QYNNG le] THACITHY JIGN IIRNL KO (S|

GFAMA Ffoag WS (VIrNe A1 ARSI
FACO (A

(VR BN G FAA JH6 CTHI6 GLrol A=
PO [

. NS AN I3 PO NAIPTH ST A4S A
o NTHI WA @ X0 WL AIe SI[ATS M FICND

TP IR PO (|

. SRS FAR AT I (MYUF TN NGR YU G33

(BIUT SARFS AUTe A3d OIS Feo" Iy
(RRATNST MR ST ST ANS| Z49.1) IH570 STHHe
(ZETCNG I FACO A

o TR A BIPT LN (MRS 5*INT IR FICO

RACI

o TN ]S STARDE W (TP ANRS 5] BA(O

STREPINET AT T AT VIR FACO Q| AN
W N (AT o Ao Q|

. UG ST (T (AT TR [0S A

CSTSIR NIC&T YT (N =T

. oo AT, ST A7 (4T ]S TS AAARKCNRT

T GFRITBS IR FACS (A |

. fNOF 933 TVHACE VOB 16 I8 TN 419

(YT 59 PO ([

. TUB ™E (AN W MY WS FA® AT

CTAT ST FAE |



ST |WCHT 10 oI N TN 7y el
JfACY 1Yo =1, I Aff 5187 71 3F, orvR
R(RY) ﬁ\-) Fwld T Ol g9 FKCO R(C|

ILAIMS (F 155 1 RIS 579615 IR FACO
A

FHT STIHIE G I I ST ARG
TR FAO A

SifTorReffe Sy W I AN [{Tpfes
SRFG (A HI 4TS T

. QTR AACIIGIF FLNR (FIAT Hifererg = f
FACS (M T

SieroRe@ *re 8w 1 B @Y Fare I35
B NG 97 PfErSEs [ (G2 M oo
SRIEA ({0 AATO [

. 9126 ATTT (T [1RS (@& (A0 R APCO S|

. TS TRAG, AT, FOIF G133 56 IF 78 N1
TSI Y|

TEHIAG (ACF (0l 28T (BIFF CFF (TN
FABAONT Aol FICS AN, 12 (HACNP
AR WS BTG FAGN (AP {IL A
Cfowl

OAW 8TN5: fNaTorgl ool
1 Hiferor ofd Ry IR 4TS |
2 ST TIFIMT ST FACO I

T R (S I S XA

(FY MRS AfFFON AMS =
FFHGAT A @Y A4S =S|

TY FZHI AR 72 FAS A
A IR FIR FNL FACS A

SR FFIRIP ARBIEN FA0O RS |
S AT oo FAT© =

10 SIS NG NCEF LS S|

11 fRUARTS ST =T 212 =R FACS S|

12 YR G O (=I5 212 7 ARIITS V@ (=157
AR IR PO =S|

13 (RIS 12 IR AP0 FAC® S|

14 [P ISP FAH G BYNTG WO ©Fel
IR O A

15 FYN2 FAfeTs (57 IR I N
16 PYN2 ATAMGANNEP BIR6 (I |
17 TN G AP M e [

18 QYT AW RSWGIH (spark lighter) TIIRIE FACO
2|

19 FYN2R AfFOG VIR A |
20 TIPS ZOICR N (T 2 ARFTSN B ||

O 00 N o v b~ W

CG & M : STTIA (NSQF - STLTNAS 2022) - WYNATNR Ty TAfF© JFHAARGT 1.1.05 =



5117 9 97 (CG & M)

STARD GT TN F© GHAARGT 1.1.06

STTIIF (Welder)- TTTIF¥IN (G G2 STHs AfF

3THH: 9 g|§l$l EqL AIERI (Introduction and definition of welding)

STH™IT: J2 AT (1T AN ST IS
. TN 97 2fS=T T FATO|

. AT a1 AN oy 31 Fate|
. QTHHE g9 SR (T FATS|

41 (OG0T (MATF ORI FIIF AZAR WC9F, AP
(IS ST I =T IO I3 NLTATEIT O
(o (F1& 92 (T2 I5T (A (T AR | VLTS
(FIS ST I TASNS T | (YN FINAT (GG N
28T 1S I G 1IN FI© 3¢ QR AT Ao
P (GG AT |

1801 I, ST TN (Gf© @O WF ATHE
FEN| 1802 ST, AR [Farat ©nfSifa (Ereos
RS A NRIHFR FIAREN A2 AT STH(Ge
A WOl VIS I[P ATIE AV BB
1881-82 MITeT, JF O AN GWIIP Nlkolai Benardos
G3¢ (AT Stainshlaw olszewski YN (PO LIS
ST g o WIAHE FE, T FILN W ST
N ARCS | o1 4R STHTL FAR G0 FIIN 2O
I FE

I ST 9T WIS 1800 T IR (I AT
2| PO AT, N2 FfoTNS (1888) 442
IO AP, 57,467, FRE (1890) A0 RCTHG
IRFE P 1900 AL ATH, AP Strohmenger
fRBTH GF G R SERIMS 4107 ZEATFG AT
IEV, IS SN 16 (|

1905 ST, A [[FSaTNT Qe NS NGB O (VIadmir
Mitkevich) 8THRGE X GAT (6 fOH-(F O (IO
I IR FAR AV FARCEAN | 1919 ST, 4. 5.
TG 97 BBRAN FEN CJ. Holslag, 5@ *Ia3et
TP G5 G RO STS |

SIS 2 I (T AT T T~
CTHRTS 419) dHF6F AN W6 IF a1 IS 4rad
ABTF AT JF6 e GAWN 5§ (Ofd dA
REAR BN (197 B T4 =W, (M0 131 =07 *fS*nat
TACE AT 2T, FING FLNG SN AN W
AT FACO 2O AF| (TN A2 (FGre =4 I
{IQLF N NEATT SR WK IHN Cofd I B0
Aol

6 ST FAF RO g IR (T0; F oo
(BT W16 ST (SMAW) | ST BT56~ 16 STABe
(GTAW), 43 ST (BT W16 ST (GMAW) IR |

GMAW- J2 Ygfere 436 ST (T “SN" AP
(TG IF6 TN NOre SRS PG B I3

AN O (AT T FAE G ST
TN GBI6 TS T (ST ey Srsfey 1 =rsfey
G338 CO2 43 fH) Sorm« (ot S|

GTAW - G2 Z6T® JHf6 56 92 T4 =T, I foora
36 G756 96 (516 41 IV G756 TG0 Wy
AFCEIG R I T, I W B AN Gy
PTG AN | FIACHI OION NOIT O ATy
SRS FATO B0 TG 335 II2F AN =TT A8
AU o (OB 7 S IO e S 16) o B 5 0 [ & R S R
CTCEBN ATTGLA (9] FA1 2 (FLNS FYS 5el1q 76
IZE N S I2 SIS FA =) |

S eTafTs A1 AT (VoI WF ST~ a2
AASTS (T 2ABCHG I ZT O FIH TR RS
YTCF, T 510 FIC IS 1O LA M (NTE6 ATGAH
NS AR (AT 561 P I WFC SR e
FE| AAFEG (TTF AABFCEIGOIP 4T AL
PR 46 JT AT 51T | ARG YeT (WO
STNCSTa =

ST FAF G (T N TGN = ©f [foy
TS IRIF B T NN H1 (0O A, (TNN- SN0
R4, CIoT W, (TG, AAS I (EB), THT 43¢
WAGPTGG | I8 JH0 FRAE  [fex A
ST FAT TS A, (AT IOH, TLA N 33
JEFT I A= ST G RGN IF ACF, (T0- 00
T8, Sforze 28, 7R 560, RATS 77 g (&
WIS (NS 3 OIF TSR RIFATNR Fe=>pf Torre
ToFO NITHN BT ATIG |

STHAT: 9q ST

ST =61 AN AF(6 CFIFTF AT 7 eIy
72 I SLOIEF SATACN BT Ol AT FE, WF
AT 1= T, eI 96 IR BE A NI, FICHAT
TR FE A FR (T ZAONG AFS FT T OF
ST I T | ST SRS 419 73 ATH A
IR B =

(T W I FA1 =W 18 9H6 I TN
(Parent meterial) 2 Ao | (197 F1 AWM T
1 PG|




STNCOTATT SIS I G fFFel1d (NCBIRTTE ST
el GATAITNA (Parent meterial) A RO 2], Ir6
12N %A (Britle) 2T BIACY, FIO W12 STARGLAF
CFLE " Grol fFefd I0 II2F F41 27

i sTfDs: aft 8t 9 6 AfFw I
e *IfS (ATH o1 *1T& 18T |

TYN (ANOF A= A6 GATATNG WY AT 7 94
BT O19Y T AF FA| T AN SN AT NG FR:

- WIYITNE WY AU A]AR® PICOT AT
- WKW AR
- WrHNd Aferary|

DIEC ¢ ATSIANET OFON IO ST 9 Gy
TITGAIY O B 2 FT (ICO AHA|

TG (o WF QTSI Nho:- ([Qpfos as
IO A XY JHT0 ABRMS {TOR TG I NG
48 G N A6 %8 TF (Arc length) IS (JTY |

CG & M : STTTIA (NSQF - TS 2022) - YNNG GINT ST=AF© GF 27 1.1.06 9



1.1 95 9% (CG & M) TAATND BT TN F© JFIARG 1.1.07
STHIIF (Welder)- TTIFIN (G 932 STH: AfFw

W G2 T STHH FAIN A I3 WYIMF (Arc & Gas welding
equipment tools and accessories)

BTHIT: G2 O (I WA ST RN
« T 433 T STAHS AAGN 472 W F ST AN I FAT©

« TAZTV 93¢ WIMFF ST 7374 I FATS|

LUGS FOR WELDING LEADS

THE THREE SIZES WILL FIT CABLES FROM NO 6 TO 4/0.
THEY MAY BE CONNECTED TO THE LEAD BY SOLDERING
OR MECHANICAL CRIMPING

1 ¢ cBfda
WF ST GT O O JANf=r

WL20N110725

WL20N110721

OAI AN | ©OIEd O ((NBIE) ©f g N A= ower
(ST MCR)
i) 0-15 15-30 30-75
24.0 600 600 400
N 21.0 500 400 300
: 19.0 400 350 300
2 18.0 300 300 200
Fig 3 SCREW CLAMP 16.5 250 200 175
‘5.5 200 195 150
14.5 150 150 100
13.5 100 100 75
Fig 6 .
5\ » GOGGLE
. N NE
SPRING LOADED CLAMP g 9
= OXYGEN GAS
§ REGULATOR \ e, [’] SPARK
WORK CABLE ATTACHMENTS § T LIGHTER
CYLINDERKEY —} 15
Fig 4 (\

OXYGEN GAS
N CYLIDER ‘\

\\Q§ CHAINING ésEILELEERNE -~
ATTACHMENT  \ z|CSEST0\(|_CI/EENEI»E
\&\&\% GAS CYLINDER

|~ WELDING
BLOWPIPE

/ OXYGEN RUBBER
HOSEPIPE

| RUBBER

ACETYLENE

% RIBBED RUBBER V
COMERING f HOSEPIPE
\ /

WELDING CABLE WITH HEAVY RIBBED
OUTER RUBBER COVERING CYLINDER TROLLY

WL20N110724
WL20N110731

10



wiF-wmfsifef st Ta g 932 WIS

Fig 7

BLOWPIPE

|™>— OXYGEN CYLINDER
(BLACK COLOUR)

ACETYLENE CYLINDER
(MARROON COLOUR)

WL20N110732

Fig 8 CYLINDER PRESSURE

GAUGE

WORKING PRESSURE
GAUGE

REGULATOR PRESSURE
TOP SCREW ADJUST
(SLACKEN) WHEN NOT |

USE
OXYGEN TO BLOW PIPE
(R.H.THREAD) R.H. THREAD TO
CYLINDER
8
T 5
z
GAS FROM CYLINDER ENTERS HERE g
Fig 9
WORKING PRESSURE
CYLINDER GAUGE
PRESSURE GAUGE 4

REGULATOR PRESSURE
TOP SCREW ADJUST
(SLACKEN) WHEN NOT
IN USE

ACETYLENE TO BLOW PIPE

L.H. THREAD TO (R H.THREAD)

CYLINDER

GAS FROM CYLINDER ENTERS HERE
ACETYLENE PRESSURE REGULATOR

WL20N110734

Fig 10 =
(hH (Th
5
& & Z
o
9
B
Fig_11
RIGHT HAND THREAD
OXYGEN FREE SECURING NUT
NORMAL DIRECTION
%] OF FLOW
\,
_ -l = > A e a |

STAINLESS STEEL DISC VALVE SITS
INSTANTANEOUSLY WHEN GAS FLOW
IS REVERSED (NON RETURN VALVE)

HOSE PROTECTOR

LEFT HAND THREAD
ACETYLENE

WL20N110737

Fig 12

HANDLE /
ACETYLENE INLET CONNECTION 4 2

1.
2.
3. OXYGEN INLET CONNECTION
4. ACETYLENE CONTROL VALVE
5. OXYGEN CONTROL VALVE §
6. MIXING CHAMBER g
7.NECK PIPE WITH NOZZLE =
s
Fig 13
W |
1 2 3| 5] 7
TIPS
MIXING CHAMBER
HAND PIECE
ALWAYS USE TIP CLEANERS @
g
GAS CONTROL VALVES %
=
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(OB (IY TP NG WHF AT S© =W
(CBR=)

12 (Bfe
(A6 ([ L RCIRERCIEIE
IR STRAI
0.8 1
1.2 2
16 3
2.4 5
3.0 7
4.0 10
5.0 13
6.0 18
8.0 25
10.0 35
12.0 45
19.0 55
25.0 70
25.0 49 ([

TS TS XS AAGW

NE 90 STTTH TR IIT® [(fOF T© AT
IERLAREERIE(&[4]

72 Y4 I = mrg : 57 14 @32 15a (@ G0 72
N R = INI" (At 200 | A6 (I oGy
551 Ty STARGe FR (ST FA | A6 NA TGS
ISR =TT | A6 ([6 (AT NGLP AN A G tight)
FACO TS TF| =NNIET WA, ©F 14-9 (@
R AR | STRSE 9 Frg 9177 PSifereortag sy
(ABTGT, (ABTELLAI ALY (= FNR, (T AT
S (AMBRI (A6 FATS I W STHDS (NN
WMSGT DI (FI 151 (B FACO =T
TS =7

NIG/([@F6 (RCTA o OIS AP AT =NV
IR FACO A

e St Fa 15-9 96 Hiferer I e
TR A6 PR (A0 @RE6E M N2 5
FACO 1 M SRR OeTS H(HE LAT® BIZ© 27|

IR Ol AT S JGITS ST SOF NN Bt
92 FA00 2| HIRfS 511 OIefe SAHod BAER2
(AT TS =0 TS TFIY 076/ FIAICIR G0 TS
ARIR AR I P |

Fig 14

%

DOUBLE ENDED SPANNER

USE CORRECT
SIZE SPANNER

(a)

WLN110641

NG 4q3: oo fFaras

o1 AW 1~ T STIR: FAR (FT 20 oY
O {1 OINIF = 4y MY tofF | SRy %o
TR ORI FoAB (S AE. IO ¥ T
B0G (P (RS T (GIF (RS N OIS (BT o
RO AN (T O WF [ W18 =0® AMA|

oo fF~ra: @1 23 Sy g6 [T oo fFe
SR T 27| ARG B0 Ty G 430 {5 a8
G5 1537 T2 0= | (BT 16)

oo *Iffm a7 @y, S5 {56 Aoy Fare
(R 32 BT N IHFCY NG @8 (Orifice) AR
0O [

TSI FIRAMD NG SHCFH ATHR FACS AIZTS
=¥

=9I FATRGIF: =16 12619 ((6F 19 A2 20) (G N2
TGN G A7 27| ST FATF N, (J
RN GIATS IR GG =NE ATRBIR IIZ FAF
OIS FACS 2, WTH JIIZNF FAE N | WHS IR
YR fRIHNGHNP IV NOGCAT TN (A(F A]NMR®
SABIRE 2= E1 TS M4 e o
ARG Mte AT |

fofr: Tmma: fo: TR G676 Het = ST TR
A SIS [ AR FHCO I5IZ© = |
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Fig 15 Fig 19
e O\ orF USE CORRECT KEY TOAVOID
Q<> UNNECESSARY STRAIN ON THE VALVE
ALWAYS USE A SPARKLIGHTER TO LIGHT A TORCH %
S
Fig 20
THREAD
FILE
o FLINT
g
g
Fig 16
B
Fig 21
g
Fig 17
CHIPPING HAMMER ;
\
ST IFT: IHT0 O I ST 7S ARHR FAR
GY, FITSY, NEET RO AN Gy =0 R |
Fig 22
: WIRE BRUSH %
=
Fig 18 SHGIf3T: Aff W 41 490® I7T® T | LTS 2T
1 561 M CofF a1 27|
Fig 23
D
0 S 5
° TONGS z
3 B
g
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1.1 95 9% (CG & M) TAATND BT TN F© GFIARGT 1.1.08
STHIIF (Welder)- TTIF¥IF (G a2 9T AfF

fAfor eTx5: AfFTr 9I3 97 AT (Various welding processes and its
application)

STAT: G2 AT (T WA STHT 2

. (Ao T 933 M STHRGE 97 CYRISToT F4T|

« SN QTN AfSHTa NIw IqCe|
. fafer eta™o: AfFrr AT I Fate|

BN BT W, ST AfFwefas [REfie w1 et AfFw Anfafide Fome g s
OIR (NNT% T (ICO AN - ([(APoF ST AFW (IO AE:

(OTC TG-S e ) - SfH-=mfSBE st eTafs:
- oIS SRS AT (SITHT B 513757 F#y4m) - WRA-RIROGIOGH T STfSe
- mﬁﬁmg)mm%@gﬂﬁ@gaw - - (T AT ST
OITOLA - WH-SIAIFS (ATHITAT M7 (LPG) STIS I (Oxy-

metsn%‘s fFefe R (e F @S PG welding)
_ T ST - IR SIS ST |
] S TSR STTSe TN SN Afeanesfe] =e:
] R - e etafs
- arereE T ST - (P ST

ST - Iy 8TafGs

WW\‘-}W@ W8 AR FA @@ AT, - RO ST |
- RIS (IO S TG (SMAW)/ ST (o - [RCIRS STafsy

B STARBS (MMAW) B ) AV SR a3 B
- PR OB ST - 26 TN |
- ARNRSE RGO S STARSS TS STHs AT
= {TT{?%‘:W E ST (GTAW)/ %@TE@ (TIG) AAW BRIGACHISICGE]
- SITST (BT S STRGS(GMAW)/ MIG/MAG STIR5S AR R
- IS (RS W ST (FCAW) SMAW (R (B i
- fawfeers @b etafds (sAW) CAW SREAS
S A =W Nk
2ATTTNT W STHARDS (PAW) FGW S
Z?rzsf—ds HASTATER STABUF WS ey da1 oM G
(TS ANK: FCAW TH (16 AFH
- ™G Soe FW I
- v emfe FLOW [0
- 6 STRBe GCAW SIS I W1
 REICRIIECN GMAW SITTST (BT ST

- (AT ST(e GTAW SITTST BISTSB W

14



W ipRL

LBW (oS A

OAW -
OHW H- RGOS
PAW TG S

PGW COISTIR ST

RPW QGO TGN
RSEW RGeS

RSW RGBS =G

SAW [ERVESICAVIES
SMAW IRIEIR O GACIES
SCAW IRIGOEIERAVIE]
SW SRG Wb

TW 3G

uw oFNP

fafew etaf: afgwa smfRtas =

(PG 8T A6 YR it I7ze =@ | Gff 16
ST I B A AR 90D (SIST (S R |

FRIeT (TerE W STHY: 6 IF0 A0 F5F
RACSTC IR FE NS (RGO J78 W RO
o 8@ G FAIK GJ IR0 X7,

JIEN WE STAT FILN ZEACJG e Y peAld
TG JITE FE TS (2O 498 W-(NZIOS 41
ST FAR G I9%e 27| 55§ ft 9f6 Fofea
ST ATGFAT g OIR U IR PN =Y A1

Ao w6 8TH*o3(SAW) T=Nfo® 41w, (6T
(2B STDE I3 WAF TENWINT GiY IIZ® =TT |

Co2 T[T (ST (VoI WF STHAH2) TS
AIRIATRFS [Fe O IIZE FA (*NRABO 41Y
ST T TT A7 FILN-TI2-WFHRG ST FIAT (GG
G I NH(FH ITNGH (A 61 FAE G0 770
X

fewrzfor(TiG) TR/ (ST BB~ WU
ST (GTAW) (1ZYO® 419, CEINTAS oI,
TN G2 AT 191 Mo ST FAF G
TS 7|

ATANTIIH TRTHITGN STHAHE NS (TR0 32
W (M2E6S 41y STHG: FAR G I7TS W 438
TE O AN W ST ATFA ST Gy
QY A |

BTATRT JWY ST/ F1H TATHITNF
ATSTANTY A (Resistance) (IHET IRRT I 47O
ATTHA(Run) YT A 271G (6 STAD FAR G IO
=TI

ATGN W ST~ ATGN WF ST yrowfEg
LT JHT0 Y ST TYATI® (Penetration) AL @l

TRR @R (G119 IS 4 et QBCeT(Narrow zone)
351 5® =TI

=5 SIS - STARYE FAT Mo ANSRANHR (IFLT
IR B (G RIS B0 0 GLIAC RN NSl
AT 41y STHGLTAT G IIZ© =

I STfBe =6 ST WA Hoetl Mo STIHY
T 7T =Y. 58 IF6 AR (TG (HT® S
(NG RIS qTF HAANIF SO FICO Q|

WSTFHN(Projection) STH[s- JF(6 (AT ATHHH
(O FH G N TN 2TFF BN W AT ATBF
TS 7B (2ABCF O H TAT A6 G F
ST FACO IIT© 2| STAHITIF STNT ARG
ATGFHN JH6 =6 STTT AN IS I |

G ST TG O TFHINF IO/ ASBATH
I & FACS JIZF FAT T NI R
YIFT TORFT ASTAYF Iy 7= I Aot
WA FA1 =

I A6 STGS- A6 STIRGLTTI WOl 96/3d e
OIA ST (TIGT (MBS T IIRE FA1 =W, (T (TG
AT SE FFIY (O T (T WIE GBI AT FAK
TS (T S1ted 1|

W -SmAGET STafSs- SLF® 3 NN AFCe 32
e R[S M=I6® 17 W-(N=ET® 4T9rs (91 fArs
BISEQCETS

S-S ST ST ST~ RGN, (e
TS, SAAIPFS (ATHIETIN M (GG 7 T
TIEATN T WFCGTAI S NGB0
(TS ]S (I3 (NOTeT ]S TReelq TG SelltaTd Gy
IR I W (TR IR FUresfeg orommar oifF-
SO 14" (5T FW, ©12 (TAMN TN 1Y 26
ATAGH =T, IR SRS G 720 =7

JIH-SSB ST STafBe- OIS, G SN B
(Preheating) Gi«\j 919X X[ |

T STIR0S- (AoF 2GR A Gl OB
AP ST FACO IO R (TN I et
TR BT (G 41, ST WIF (73S0 (oo
Ate 329 91 =

(GOl (RSTF G5 572 2|

T ST - IHT0 TGP W 00 AT (TR
WEHTH JTF NI TN AT ATS B Ty Ty
TR FE ATAGAT O (97 FI IR ICAI =0T
FONMT AW (GG e 7= =
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1 1% 9 9w (cG & M)

TG GINT A=A F© GFIAR G 1.1.09

STHIIF (Welder)- TTIF¥IF (G a2 9T AfF

U a33 M STHAGS S EGL QR ARERT ( Arc and Gas welding terms &

definitions)

BTM*IT: G2 AT (T AN 56N AN

« WIS g3 NI STHARGS AT *TOITAT G2 LG IV FATO |

W 432 TS TGS *MS1IAT I3 97 AT AT |

1 16 STIG(Butt weld): 180° (FIT (TP (FITweT)
4 7B BAMIN T FA1 43¢ (T ST T T OF
16 SIS J&1 27|

2 PG QUG (Fillet weld): 90° (PN (D B /
G5 =1 933 T AST 5D / GO ABI D) 4
76 AN A& FT A2 ST FANF HCeT6
SRS Tl =T

3 (GG *f&g@(Weld reinforcement): Ef% (G1 aq
STSFIR S (U BARK Ot Gpo 3G
(G (ST RENCHISICNS I =

4 fXBIR a3 (Miter line):(¥ SAAILG 72 (B (F
Bl G® BT OIS NG A3 I |

5 (O 8% ST (Toe of weld): (I (AOIAA (T R¥MLo
STTT (NG = (I (56 (BT AT XA
HAffoo|

6 (BIe2N(Toe line): (5T CABICAR (T A2 IR STTH
CGTeT = BT (TR ARNG (BT 713 (RN A Tw |

7 SIed fG(Concave bead): NRBTH AN O
K1 ECRNICAVISICT BRIV BV | (& R I BI50]

8 ©ad fAG( Convex bead): NT2GIF AN O
STIfe 41 Tae [ R Ao

9 fNBR fIG( Miter bead): IM STT=T G NG w12
B S T O 46 o= 7@ Few Hf7fos|

10 51T STHe B6(Gas welding torch): 4H6 TF
ST T, SR NIFT G 141 et A<
ST FAR T IIIT© =TT OIF M STHS
B6 I

11 51T 6T 56( Gas welding torch); G306 T T M
e, 727, 2RI ATF 4] 4 e 43 Ffos
A GV IS T, OICH ST FIGIA 66 I |

12 NICAS BIA ﬁﬂf’g]ﬁ?(Gas pressure regulator): ﬂ?ﬁ%
fSer2st T G Sersta O 51T A M
B9 BN IO ATIIG S5 5191 & A A

13 ST AT (2T A2 (Gas rubber hose pipe): IHH
JRACIF A2 I (IR (ATH T =N I 3
SIS ST e/FI3 BIE TR BN

16

14 56 FIE(Back fire)- SO ST BTN (563 36
NI =0 SR 741 fNTe T, 92 G611 (F 5T TR
|

15 I I9TB(Flash back):- TLN MICHF 141 Ao T
S FRIe # 1 S eI Sag M (=57 AR
(SO TS &F F(I TN Y [Forse ", A6 F
P NN Ao,

16 TPI TP SIC6A(Flash back arrestor):--- JH6
SRS 1 AIFHIAIL ST, Gt TG o137t
CRTATRC fHRE A, (IR0 A1 Pl s
TSI WOP PACO IO 27|

17 2CETRLEIG (FTH(Electrode holder):- IF(6 G2t
M R OIAS [P RAACFIOG AT =T A%
M BACFIOIOP NRVIR (P LT AL (AR
fGor2G f[RFSH FWO! =7 =, (TIN 300 Amps,
400 Amps <32 600 Amps 46 fE, AT ST fer
BCETIOG AT ACH) |

18 W FI™(Earth clamp):qF6 [Gwr2s, T 7=T
OIS SRR A1 [gg I=N P IS (GRC
Ry e =31 (92 [Tz [(fon Fwer ™=y
=™, (AN 300 Amps, 400 Amps 43¢ 600 Ams) 46
1| B 5 R O I s O o) 53 (5 [ T
TS AT 2T

19 I STHGE (FIE: ST (WA (AF ZATHO
(RO ] S FIT RIS 2 A G 7T
=7 | 46 Sr/ENNETNd ATy tfF |

20 IR «197: A5 (I 7 SN (RN FITNFHN
0O IIT© 2| 6 [fexT Fwer S™F =T, (TN
300Amps, 400Amps <% 600Amps )| g e A
OINIK *1FF &g M (ofF |

21 SMAW: TS50 (BT =16 ST, NI (Vo
wF STafe A1 $6F rafde wNs AfFfow| (92
AT HICAI EATHIG AIZO =) |

22 GMAW: STTTST (GBI &1k 8153 , (Vo g ©
IS STABL (MAG) A3 (BT 2NTH ST Wb
ST (MIG) 32 FTH (FIRG W STHARGS (FCAW)
N AEB® (R ATFNSFATS HIAT ZEACHS
TS TT) |




23 GTAW: SMIT5T G50 W16 STI03. BTSHN 2710 1T
STBL(TIG) (AR A AL REACHG IIT©
=)

24 FCAW: 513 (PTG SN STISe | 4f6 3757 w1 8Tafs
A7 STNONEY (92 A FIN I77© AACHG6F
(OO 1 A ACF) |

25 SATHIG (1 (FIOV) 3 -IF6 41O TG TN /1A
e SRS | 49 [RfeR Se*1 @fe 26 o1 0, B,
(PI] ©ld(core wire) R FIH ABRMN | ] ATRI]
(P IR I J1a1 Nefifae =31 (af® waearsr
TATAI I TG (BT W16 ST IS
=) |

CG & M : STITIA (NSQF - TS 2022) - SPNANT GNT TATFS GH ARG 1.1.09 17



1 .1% 9 9w (€6 & M)

TG GNT A=A F© GFIARG 1.1.10

STTIIF (Welder)- TN (G G2 ST AfF

49 (GOl (AT Ao foxN AfSTT (Different process to metal joining

method)

BTM*IT: G2 AT (1T AN 56N 20N

. fafeR 4979 (@176 932 B 933 OTHd IZF BT FaT© |

. fATSP 133 9F TIZFT I FATS|

CIeoIfAs G333 (FfTre rgfo [TL Fate|
(A6 933 o (o 1)

AR LTS 7o WeHNH JFHY WEFINF TNy
BISEICER]

Fig 1

L
\

g

WLN110911

TYN (A6 98 B BIZF FAT T ©4 TR (AT 7
0T I TCHLH JHI6 @ (F76 ¢ N6 JII2F Hl
(TS A TFIF CF A, JFHO TP TR FCATCACS
MR CFLa, A7 (FTRE FOSS =0, TH(0
AEOIS 2|

AT 4R B fog 307, [IST 49099 @16
BICEE R

Bolt with clearance hole(|§.sl 2)

Fig 2

]
a6 @6 IITE P (O (MRAF VIR ST
ST 49| fRTET WP (AT (ATF [FROI I 2|

WLN110912

18

Body fit bolt (5 3)

ama

Fig 3

WLN110913

BODY FIT BOLT

G2 4N (A5 (I AT T T4 8TF Proresferg
T WARFS AN ARSI FACO© 2J| JTHA
(ATOG DT I (JICEOF *BICEF FCA (GTT AT
(26 =271

N g O @156 =TT 3 {7 ST dea (=
A1 2T

Anti-fatigue bolt o 4)

117

Fig 4

s
L

ANTI-FATIGUE BOLT

WLN110914

R YA ([176 IIRF BT XY T assembly P51
g (MG (alternating load) AT = | & (Grel fite
IG AT = ALTINFIA TG J2 TAFHNCF S|

MG PIIF0 SN Ba ST AF A3
NI W feT fRTHR S0 ATH I



SoreN(fog 5)

Fig 5

STUD

—_ ¢

<

=
1%
i

SOORfE 720 Y IUA TN I AT HA0O 2 |

TYN SOJEP HGAIG A =, (G FHTHR ORI ST
(G I NG ATSTH Tl PO (MF | A6 (I T
Ffo AfSRY FE|

Designation of bolts as per B.l.S. specification

(NN (G ([ NN, (ITOF B, ST
M, 32 (AT, O SHIGINGT Il NININ® BT
=9

[CLIET L

M10 BN JH6 TCGOT (TG I56, ST ¢ 60mm
R ANB FFTST 4.8 TR 41 FA1 =T

TN (TG ({6 M10 60 - 4.8 - IS: 1363 (AT6)

fh
il

fh

(e

STUD

WLN110915

Explanation about property class

CoATSIRPTI 4.8 7 21T 15T (T3P (1Y) T
I 92 CFLT ﬂﬁw o *f & (tensile strenth)-
40 kgf/mm2 = 21e A (ofR s ST o <&
(tensile strenth)- 0.8 (YTH YWNON PeICNST B (yeld
stress) AT |

fasm:-

SISO SHIGNG ST (@76 ¢ STFYfONG (TGS
(G ATT TSfF - A, B, & C g ‘A TS (precision)
g3 TNSfeT FN (TG AGAST (accuracy)d3g
fRefasi(finish) |

(GAFIY NS ST TS 3 [[RAACR G, (g
IS 1367, A6 XVI 19791)

IS TR 9H-9 WS *mafverE (e
WG| CATATRTE*N, (GG~ ATS
i Tora T vEI ((2 932 aft |t
Ao FILFA! ATAGNITST 433 TANINT
CYTTG TBITCBAE 49 CATASTFA |

fatet OtTo: [Rrebwfd W reg 12 A
OGP MNP JFG© PO FITO IJ| N6 (Ao
E (A RUCIAEIETIEN (riveting) P R (JYC;

- (G TS Y,
- TS I PR IO A FION 20O A,

- QUG FIACY 51§5I\-3‘ HROG AT A1 AT,
ol

fATeoN ﬁf&@ﬁ‘f(Rivet specification)

fATSG, O (S, BAHI, WHIF 43¢ VK AFho
7 [RUE s =

fatebs

5F 1-9 (Ut Rfor 430919 RTeb IR | T (T
J (o0, SAICROR ST fITO0 33 Aol ([Ted (RS [[JTo
NG (WO I AAPOII IIT® 2T |

RTCESET Gy 720 THAFIVTS 2 W T,
O 2R 1o, SN 98 OITne HeFH 41|

IS0 93 Oy L *1tma oy 71 fRThRre =391 (Ba 6)

Fig 6

HEAD

BODY
o

TAIL

SNAP HEAD COUNTERSUNK OVAL COUNTER SUNK

\ 7]
! ! !
T T

WLN110921

MUSHROOM HEAD

fates wiee (o 7)

TS0 G LSE T G 432 M6 GIo RANI
(N7 ST T 6 QIO CHLE, 16 G TN
IF0 (A6 I FT 27|

fate® FoETIES

fRTSOLTIR STNY W (rivet head) SN O (T (RTHT
ATATON OIF [FTO0 2ORPIIS I |

436 Ferea WA (Bd 8) 19~ FAF INT o6
OIS X 491 T, OI=0 —

PAN HEAD FLAT HEAD
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Fig 7

\/\r
1 N
L\

DOUBLE RIVETED
LAPJOINT (CHAIN)

SINGLE RIVETED
LAPJOINT

]f\ N
3 S
NZAN

DOUBLE RIVETED
LAPJOINT (ZIGZAG)

SINGLE STRAP
BUTT JOINT

X=dX(13, --16)
(YT =fACeb 20T (W)
d = fRteb I (W)

DOUBLE STRAP
BUTT JOINT

WLN110922

Fig 8

L \

. red
R Y
N

Sod1e, %5 (MBI (W6 +Fw T NN =@ 93
CSTIETTRIR NI Cofd Fare fRreted o (L f5IfN) =03,
[ NE ST AR

WLN110923

L=T+d(1.3-1.6)

AF(6 STNwel AT (Flat head) (ofF FAR IV (B 9)
fRreted (M (Umm) 6 RS =1

L'=T+d(08-12)

YN fATO0 I ]S (ATEF G LTS NST AN, LN
NI B NARFTT PrRIPIR Sl WP (standared

size) 9% fATO6S (g fRATe 21|
Fig 9
] /4222, R0 Ze
R J ]
]/
(3 1E2)IEN

OIS *Mgfo: 4red Mo (Grol ([ [{foF “mafs
R | CTOIRR OIRE NS GF0 |

OIS =TGN GBI AT TR VTN Grosfecs
CTTIR NN SNy B0 HH 49 SRCT T P
2| CTFIIER NS TS 28 OAF IV (GTT FV|

SYfeT® TTIF (I37 (VBT OOty (AT T AF(6 GrT6
(OfF FACO (I (VOIATH W7 FACO AL FA|

T I8 PN SN G2 (TN WS *S
TG = A TGRS A1 Bfb® «F|

TR VAN (ToIfRe 933 26 Cealfag 2R
N7 I (T AE | 6 CTTIRTE WKEES 919
B RAR (F) (@G (¥) Perord (@G|

O =1 foN U= St (oI, Suey 2R

[ITR FE 4Q TS FAK AT T 420°C 7 NTH
SYCeT AT

(T = OIAT, BT < forTs FReetrg SN 257
FIRE I 4Q (TN0T (M8 AfE| (T fFa
{refox =S 850 fSfA rafsrasTa fAts 420
CTARTITTS SR

fSeroR (@G, (@G 99 WO, ©[ IIT© fFed
AN A6 2 G2 OTNH TP 41 G¢ IO

FIAGS WM

C3Srs: (@S2 =9 G0 4197 TR Al W 450 B
CTARTIITAR SN OINTary 41 27|

(AGie =1 G0 AT TS RS Qrovesfe s
127

GACGA GUIoNs  OIEd ™, SIS (V919 A
OO NTH[ FAo I dJ3 (O, AT, 98
B WHAARCNR G AT NP T BRI OIS
AR Q|
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- SIS T IR IR CUTHR T FE6
FACS TR (6 MBI AT W& FA&GH
141 0.08 TXIfW)

- (o0 QBT PIH ATIS FACO AJ (TR 438
21O (JIO13 FAK BN 75% (I AMOGII S
25% (P TG (07 WHIF) (56 (OfF FAO
TR FA W) | ALRTS (FfGe FIH (FIE12G,
ITG, O UG5 A< Gl IR ] | ©IR (IS
FAR STNY 41g TN SNTF FIH 6N FA1
AT |

AfGis 1 =W (TACN GH6 FNN(ductile) TCACTH
ATIG 2|

(3T el I0/ATQ B 860°C (ATH 950°C SIANTATT
SYCeT AT | CETTRI ST (ETRIF S g sfed (Fo FAro
7= Y|

(IS PTS: SYEN® POGG ([ =el ([R50
QL i) IO FIHA

IfSre a7 g

TP =TI |

QANTIF O FN SINNATS GITBI0 O AT
AR IR [Fo I =7

(PN SE A (BTG ™G (N2,

GG 99 TPl PO STARBIT (FEI NroT
TFOTd TG =T |

Af @ ST=0Sy (e a1 T |
AR R IR ATFTC Troos|
3fTre 9 wyfIen

GO0 HIPIA NG =N qTeT, IT7Z® Rpefrd
HMOF ATAMGNY TR ATSTAY WO V& AFCO
NI

GG NTE SIMNTary STNS (IS Sers =& [

(G2 ST 98 T HN W (TP OINT A S
(I3 (VBT S Y ST (e |
i a3z =

ﬂw@§\‘3° %N(Grooved Seam) (YT~ NIHTCN [ E]EIS\% <
AP P (ICO AN g3 (WG BNy (- @
I =

o5& 10-9 (R WA =T IS, W, (21K (@19,
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WANNATNG G TN [F© GHTATRGT 1.1.12
STTT/IA (Welder)- TTTF¥IN (G2 932 ST i
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1.1 9@ 9 (cG & M)

TG G TN F© GHAAR G 1.1.13

STHIIF (Welder)- TTIF¥IF (G a2 ST AfF

AT 2AfF I W STHfos 933 ST=fF (Iyfos *rSraat aqs Aswara

GiNT HTATGT (Besic electricity applicable to arc welding & related electrical

terms & definitions)
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51197 99 97 (CG & M)

SPNARD Gy TN F© FAA2G 1.1.14

STTIIF (Welder)- TTHIF¥IN (G G2 ST AfF

ST Q32 OTHATAT G373 STH5S WW(Heat & temperature & its terms

related to welding)

OTHI*IT: G2 AT (T A ST AN
« O g3 STHNATATE VYT ATAHT I FATO

« QTHHTT 19 8 STV ATHATS LI FATO|

O dJ3 STHATHT: O 2 LA NS, T fox
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SN SITos-
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Plate Nozzle Approximate
thickness size consumption of each
(in mm) gas litres per hour

0.8 1 28

1.2 2 56

1.6 3 85
20t025 5 142
3.0t03.5 7 200

40 10 280

50 13 370
6.0t0 6.5 18 510

8.0 25 710

10.0 35 990

12.0 45 1280
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STATRD GT TP AHEARG 1.1.15

STTIIF (Welder)- TTIFIN (G g2 SR AfF=

WS ST NS 933 wFa &@fFrEy (Principles of arc welding and

characteristics of arc)
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1.1O7 9 a7 (CG & M)

AN GNT A=A F© GFAAR G 1.1.16
STT/IA (Welder)- TTIF¥IN (GfNe 932 ST yfFHw

ST 93 FIBIF GAT IO JATLET T - 11 Sromrar 93z T1IRF
(Common gases used for welding & cutting — flame temperature & uses)
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BISMUTH AND TIN

\ SPRAYED WITH

SELENIUM OR SILICON

WLN122022

316 (TR (ANODE) RS F10 FA |

f¥re e (o, e g3 o) @so T
(TR SIEF6 IS (FICAG) T G FA |
FFOTTR B0 TN-RoN ode RN FIG I
J32 A5 IFME IIA0 RS FACO (HT FIEA
FIEATEI ARAMZL G A7 GFATS ([1Y Y FN A8
WNIATCS (F14 YR ([ 27| ©12 AR WYATG IF MF
A]IR® 20O A

FIE AL - GO TION GTFINAT G656
(AR CPR TG AMY FTSF AH, TN AC (F DC
(S TSI I S ASET AfGow (e 433
(NUO® (N1 SR S AT A, (TN (AF A6
SRS (FACEAT MLTN STAGLTIT ST (ST = |
6 (I 2Ms IHfT 5726 AfFeE FF a5 1 TS5
ST IR FAF G5 TOGIRA FT (0O A |

@S OHER TGS A TY 8 THMITHT

STY RN O AIZR MO (S|
3 WIS B TN SITHBIO fJ(F0 FACO A

SRS W B 20T P06 AKION FAE N A
AC/DC 335 Ao FE | (TR OPRE (NOST

41



HNFHRF Lo S|

ofS TS W@© 9FAF (66 a1 I
HAfTHa FENI

G COf B SN OIS 4TS |

I QoI F4N2 (W BT i

T
ohifars NS
ENOIBI Yo DC (F AC (O TSI IR

[RI=e =T, T AfF (OIeoG; fFeoR FF oA (@
FASTO I

a2 fOfTef =12 SRR~ S 66 S52foe J_T AC-
(S ANV =TT (KHz-9)

GG (YT (FAIRE (P FIIS [PEASTB NS AHNST
I G AT

g2 (P20 FISTHINCIT ANOOD O [ERCRICA™
TG GIT (AHI2 B 2T I3 (6 O (616 BT
T A T |

OB TS I3 ONTS IF I BRGNP ANPOIA
e [Nafze =3

FrE s -
1 (NN (O (o fFeorg 41 271

2 3ot fBHE O fFRIa™ afSi-(e Forsd
I

3 BISTPANIE HF AC (F OIS SIS JICITH
HAFSN B

4 41 fFeorq 41 =TI

5 fOfS FATea e 3z [Rees & Jf5s
FACe [foF RFeor I I | AZO18 JF6
fXF=01g AR W AIMRRTF 202 FRIHFICA 191 (ATH
T B

6 ST AGT JHC IR SHFE BT NAHY F1
=Y. 6 (B I A B 33 Sfo™a
My (v

7 SRS g9 G DC (OIF00y AT [ |
IEE
FAANTEF AR R 3G
(576 41 TRG
. W(Precise)ﬁﬁ%i
3R
. AR
(VRIS FAT O
OB O MRS AfS IR

fRarerera fIer soder gror afst a13="
CTIR k)

TR 8 THNIHT
BRTHANE G Ao Wi Fa1 SN |

PO 2A(J, (O] TG FIAFINARfATS |

(U BT 33 26T B SNy ST TATCADS
fRTATET YR Sy | (WRIG OIS
HAOF BAT 91O GIATIN |

Fig 1
CONTROL
CIRCUIT

AC DC
——= | PRIMARY

T T

‘ SQUARE
WAVE

S
I AC AC
1 2 'NVUE,\F‘{;ER MAIN SEconp | DC # CC
L —_ _ — || ——
,N RECE& = e TRANSFORMER RECTIFIER I
E
R

SQUARE F
WAVE !

T -

AC 440V
LOW CURRENT
1-10 kHz FOR
THYRISTOR DEVICES
10 - 100 kHz FOR

TRANSISTOR DEVICES

CG & M: fSFBTA (NSQF - STSTNES 2022) PN GT TATFS GHA2G 1.2.19

AC IN 440V DC
50H, 440V

LOW CURRENT

AC 50V DC 50V OCV
HIGH CURRENT 300 AMPS

WLN122031
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OIS I ARTFONT ARHR FA ST (AN

YT SRR IF FACO 2| ST FAIPIAN FICT6
HFTSN T O5S

(ARG ST SWHFAT (VAT AATS =S|

120 3R A1 LT FIG FAF TN (NG 0T
SIS R =S|

ASCHINE STAT: B T 8 THFNIHT

ST ST O AIEF TS RAS|

3 I AFIH IS SITH6 RO PACO S|

ST W BIe] ATBTA PICA6 PLOTT B N A AC/
DC 526 ARG~ FACJ 1|

([ CPR (ACRTEAT N IHIF AL

2fS W W@© dFAF (B0 AIWTFI T
AfTHTT TS =

G COf BTN IO N OItATeI A4S (]|

I QoI FYN2 (T ST [

CG & M: fSFBTR (NSQF - STLTMES 2022) ST O T=F© GFTTAZOT 1.2.19



51.f%7 99 97 (cG & M)

WTNANG G A F© SHFTARGT 1.2.20

STHIIF (Welder)- STIII - STASS (@S

afst g3z 7 etafS: (=g SJfIar 932 S7fI4Ti(Advantages &

disadvantages of AC & DC welding machine)

CTRT: J2 AN (T BN 576 2|

« af5T 93¢ ST ST (¥t YT 933 SrgfIem qmew Fars|

afst stafes: g7 Syfar

A0 ST BATHINHA SR 3 =eTe-

- YRS ] SRS NI PR N AT U6
IV

- X G YIER TR FN TATAGS 46|

- AC G I ST TN W (FIF (N Ao
ey

- gofN e W AEST FRCT FN THNMIHY 46|
- PO S=H NGy BT I

- T AT
afsy eTafe: 97 wryfqan

4% (FIF 432 TETH (FIEG(Light coated) REATFNGI
G BAYS W

QI ST I (GG FIACT TS ([{APOF *1F
RO TS (I AP |

TS (5T MG, BT (1= I3 W (FNRNI0® 419 ([Fg
CHLE) ST F O~ =T

A6 WLAF TN I FAT (TS A (TAN
(Ao (VRN FIIQR A8 A1

5T stafe: 97 Jfqar

(RIS RIS FIRCY ZECHG A ([ (O
T ATITONT O [TSIT VI (HGF 2/3 <3
AT 1/3)

44

A6 ENRAO® I3 W26 Ol Y ST FATO
APAWI(] FIRIF PFT (AT AT | (]FATT ©OIF J]R R[TPT
(FIOG IEATJHG STZOG2 I FAT (0O AL

(ARG SIRETT SR (AN ST ST=S|

4G FETGE A1 (TR 3TN SRS BT (IO AN
(TN (IFOF (V2N JIIAR NS I 1|

(ARG IR ST, A% *roa T g, STA:
(@R 33 W (FNIRAOS 419 TFACT STAHL Gy
IR BT (ICO AN

PV ST HIP6 (SIEHIGE IR 0O (TPfod *1F
RSAF VRN FV| qTO S{I2F I I3 WH J

FRfoMerer G A4 F=2G |

Y SPFOII FIEG PCZA TS|

O etafed: aa sryfaar

- TP YFE WD ([

- TGS 46 Y @

- TFNCIY 46 Y9 @)

- QUSSR ST W (FIE ST (4T (A |
- PO SCH PGy BT I |

- g6 SIS} (CAIHBET (g WA WSTG
Ex|

- (AP IT X[ GAFT ACHROT SN 7L FA |




.G 9 a7 (cG & M) TNATF ONT TATFS AFAA2GT 1.2.21
STHIIF (Welder)- STIIIS - STASG (M1

EN 493 ASME ST 8TH52 AfG*N(Welding position as per EN & ASME)

OTHIT: G2 AT 10T 9N 56 =(J-

. EN 433 ASME (T, o<, SHY 43¢ SCIAITG WIF) WA (Nifds st sz fofFe
FACo|

Wi 8Tae: SN Fioa oo
FIT6 Q1 TIow IS (AT (5 1)
Fig 1 FACE OF WELD s OF
WELD
\// OVERHEAD OVERHEAD g
b
/ 1 el Tt/ 8T: RN 5N TS ST
1F 16 ST PG, SifeTo “Yret 2
FLAT OR DOWNHAND é
SIS GG A2(NT WIFN I8 B NHA(Ground
ZARGEoE (eI (B 2) axis) L STITE (P SRS WA (Welding posi-
tion) fTH CA|
Fig 2
(T (T 4 GLI0 (T (PN WAIZCA ST FAl
AXIS OF (AT AT
FACE OF WELD WEP Cﬂ% erﬂ%{ OJIFIN:
RI&ECN EN ASME
S WIE
Groove | Fillet | Groove Fillet
2 - Flat PA PA 1G 1F
HORIZONTAL g
Horizontal PC PB 2G 2F
GBI (ATCHN (SHT BHNH I3 NH) (B= 3)
Vertical PG/PF | PG/PF | 3G 3F
Fig3 s Overhead PE PD 4G 4F
AT STAD WIF:
RIGIECN EN ASME
(TEI Groove Groove
DOWNWARDS UPwARDS  VERTICAL i Flat PA 1G
3F 3F 4 3G 8 .
WELDING POSITIONS ; Horlzontal PC ZG
Multiple position PF/PG 5G
- SURERG (Ao (53 4)
Inclined (All position) H-LO45 6G

45



57.% 9 4 (CG & M) CRRIGISC

STHIIF (Welder)- STIIIF - STHASS

T O AT aFAARG7 1.2.22
WG]

ST STHHe 933 T"ﬁ’ (Weld slope and rotation)

OTHIT: G2 AT (T TN S|
. (OTGA 8THHe 932 N IFT FATS|

. 1.5 TIPS ST a3 YIwa CFrg fIfon ST wam=

ST WIF: TS afTe WNE ©FfIS 5126
WIFNT JFOTS T OoS|

1 ‘;Fm? (Down hand)

2 @T\gﬁlﬁi (Horizontal)
3 W(Vertical)

4 39I(RY(Overhead)

G2 WRFSET AT TNFW AJGNF a3 THT
O AN (GITOT N (weld axis) <92 (GITGT Y4
(Weld face) GIHT S1f8® (BT q1a1 fNEfe <51 (0@ A |

(TG S5 (weld axis) : ST (FrHI NG M
TR T 8T IS @LAF (GG W el
| (S 1)

ST YU (Weld face) : STIGLTIF YL = (¥ (P

ST I W (O M(F STWAT GYS AP T
SRS AT (ofF FA1 =T | (fBa- 1)

Fig 1

AXIS OF

WLN122311

OVERHEAD

ST BT (Weld slope) ([5d 2): 4ft G (IR

THNRT LT NS S1fd® (1Y
Fig2 LINE OF ROOT W
SLOPE
WELD SLOPE %
=

ST TN (Weld rotation)([d 3): b ST FoF
ARF Y T WO OHF (IS (AN BA G
WH ]S ST F6F N T TSI STTO(Ad WL
LT COfF (FIV ]2 To¥ MP (A(F (SIS NN
VRUSR YR G106 {779 ST 4 o1,

TG @12 94 (6 4)
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Fig 3

$

ROTATION
OF WELD 0°

ROTATION
OF WELD 180°

ROTATION
OF WELD 150°

ROTATION ROTATION
OF WELD 45° OF WELD 90°

WELD ROTATION

WLN122313

Fig 4

l__ll_+_l

SLOPE 0°, ROTATION 0°

90
\ R

SLOPE 0°, ROTATION 90°

F %

]
X

ELEVATION

X-X

SLOPE 35°, ROTATION 90°

]
X-X X

SLOPE 0°, ROTATION 60°

SLOPE AND ROTATION

WLN122314

STNed WIFN STAe | (oA 5)
WAONF 32 BT WIZN ST, (G 6 8 7)

Fig 5

i

-

0°TO 10°

SIDE VIEW
LIMITS OF SLOPE

END VIEW

LIMITS OF ROTATION

WELD IN FLAT POSITION

WLN122315




Fig 6

0°TO10°

SIDE VIEW
LIMITS OF SLOPE

O 10° %ﬁ/ ’

/%

10° TO 90°

END VIEW
LIMITS OF ROTATION

WELD IN HORIZONTAL POSITION

WLN122316

Flg v 45° TO 90° 45° TO 90°

SIDE VIEW
LIMITS OF SLOPE

i

0° TO 180° 0° TO 180°
—— Br—

i

PLAN VIEW
LIMITS OF ROTATION

WELD IN VERTICAL POSITION

WLN122317

B0 WIBIA CHTH (GG B (Weld slope )38
(GG I (Weld rotetion)GTI (AT (TR

O B I3 TN (T ACATE STGL AIZNAT

AT JHI0 (BT NH (ST (AR,

ST IR HT/T

SSIEd

o1

gl

6
TGO TG

1

10° G (I
DK

10° G (I

SaliiCRar]

EW)

10° G (I
DK

10° G (I

8 90° 97
IR

SOTARG WIZN SRS, (5 8)

45° QG
(5%

(1

Fig 8

LIMITS OF SLOPE

\ /7 0° 10 45°
! 0° TO 180 0° TO 180°
SIDE VIEW

W

END VIEW
LIMITS OF ROTATION

WELD IN OVERHEAD POSITION

WLN122318

SWIdRY

45° 99 (I
DR

90° RIS
Q4]

CG & M: FSFBTR (NSQF - STLTNES 2022) ST T TF© IFTAARG 1.2.22



511G 9 9% (CG & M) @ﬂwwwﬁé—amnzs

STHOIF (Welder)- STIIIF - STAH (F1

BIS 4R AWS Wﬁ’f ST olw (Welding symbol as per BIS & AWS)

STHT: 2 AT 10Y QN SFFN =S|

. (TG AT TGOl foiTe Fare|

. ATAS o 933 T TF FONF MW FATS|
. QTN FSIF 932 AT AT LN FATS |

ATATGTNITOT: TGN g3 STITIAHT GI
ST GV ATAGAT OLT GINITS, SEIGTG o1
T B | N IS eIeef STl raa 43w,
WFR, WIZ STFe 02 G I ONF T2
FA =

afeTesig 5191 (1S 813 - 1986 WPICA): [Rfow 4w

ST AT FET BfF® FA1 2T T RIS (O
BT STATLITT AP WA | (1 N3 (Bf[e)

TR 58 : oA ol o (6 fore
(AIARTF) CTRN 2) BT AT 20O AN T (GG
RIS (DT WP bfzw F | A1ARH Hwlere
RS TR AASNT (GG O 419 [y
F| RN 3)

1% (Bf3=
A= fo

&N | (SIYI) Designation foqer AT
«I.
1 Butt weld between plateswith rised eged(the raised

edge being melted downb completely) JU
2 Square butt weld
3 Single V butt weld

e \%

4 Single bevel butt weld
5 Single V butt weld with broad root face
6 Single bevel butt weld with broad root face

48



7 Singl U butt weld (Parallel or sloping sides)
8 Single J butt weld
9 Backing run; back or backing weld
<
10 Fillet weld
11 Plug weld; Plug or slot weld/USA
12 Spot weld
DN
13 Seam weld
AN
ks -
of3et 2 of3e 3
Sfyewfg g AT NI AT SAIZAT(Example of ap-
plication of supplementary symbols)
ST VJCQSE“@@S‘I% oIS
> ™Y (Designation) f?r.ﬂ“l' 8{@?5
a) Flat (usually finished flush)
Flat (flash) Single V s SN —
V
b) Convex
2N Convex Double V . V.
butt joint X
c) Concave C fillet weld
oncave fillet we
Flat (flush) Single V —
butt weld with (flush) | Z2 5

CG & M: f5BTA (NSQF - STSTNES 2022) ST Gy TAfF© GHA2G 1.2.23

backing run

49



STAT: AOIF: S IFT ST GITE (ol (TITed
YD AT B | A6 SIS T AT
(T (I8 4O oS AFOF IO F& AR,

ST FOIF: T STAT2 AGIF STIBIFIANE
U AR FOR (@37 (0 2BFS FACS (S, (N
STARHTTI ATHT IITF FACO I, FHAR &S
3¢ ATITGINIT WraAr 433 CNfEF ST ASNHF SN
I IR | 11 NS S 27 7 B sifd.
(SFT 1)

1 (SIS T2

2 @?l'(arrow)

3 SN fetafeg e
4 AT G ST [{IFey
5
6
7

SFATIOIR 51|
fefemy S|
(G (ifSiferaw, affEm)

Fig 1

FINISH SYMBOL —L LENGTH OF WELD

UNWELDED LENGTH

CONTOUR SYMBOL
j F Y FIELD WELD SYMBOL

SIZE
REFERENCE 1

SNEVILRS

WELD ALL AROUND
SYMBOL

SIDES
OTHER

BOTH

{

BASIC WELD SYMBOL

OR DETAIL REFERENCE ARROW CONNECTING REFERENCE

LINE TO ARROW SIDE JOINT,
TO EDGE PREPARED MEMBER
OR BOTH.

TAIL SPECIFICATION
PROCESS

STANDARD LOCATION OF ELEMENTS
OF A WELDING SYMBOL

SR *Mafo (6d 2 J3s 3)

Fig 2

WLN 122421

JOINT \

1 =ARROW LINE

2A = REFERENCE LINE (CONTINUOUS LINE)
2B = IDENTIFICATION LINE (DASHED LINE)
3 =WELDING SYMBOL

METHOD OF REPRESENTATION

WLN122422

Fig 3
"OTHER "ARROW "ARROW "OTHER
SIDE" SIDE" SIDE" SIDE"

ARROW LINE

ARROW LINE \

% % % %

{A) WELD ON THE
ARROW SIDE

{B) WELD ON THE
OTHER SIDE

T-JOINT WITH ONE FILLET WELD

WLN122423

50

(TTICIS AR, SIF-TTAT 972 (F1Gy

o 1432 5 G (MUTCRT (IS AR ATV WG NP
(41 RT3 ST 2| AfS ST 1 TUT® FIFHID
WY BN FN H1 2. SIS fozwfare mew
SN TS ©UT (FHIIS A2 WG (AT 2T

SIF: ST (TFT TR B ATS (ATF WP (S
AT | DG ST (T2 ARNOLP = FF I ST
G B Ejl\oﬁ]‘WWl

ST AGITH BT NI STAT ©T AN ([FHIEESH
RN T (AN T | N5 AT STIS OAT AN
TI-e112twd At (A1 291 (a2 a3s 4)

CTGT: ATITON IS (51 919209 1 =1 afe
R, 770 ST AfEHT ST=F o
MT| T N M ATIGT T ST A6 F
CRTCT ST T |

Fig 4

R

POSITION OF THE ARROW LINE

e

FOR SYMMETRICAL WELDS ONLY

WLN 122424

Fig 5

A) TO BE WELDED ON
THE ARROW SIDE

B) TO BE WELDED ON
THE OTHER SIDE

WLN122425

POSITION OF SYMBOLS ACCORDING TO THE REFERENCE LINE

ST/ ATAF AO1F: ST otz [(fon g
fFg STafTe A6l FreNT I FAT =T O I
1 AR

O CATAIT 432 4G C(IT(Root opening & groove
angle): 5 M J7 IR T~ STAT ASNHI

CG & M: fSRBTA (NSQF - STSTNES 2022) PN GT TAFS GFTAA2G 1.2.23



e STIfDe Aeited fvwid omi*fe =z 936
4T (GG WABGS (F1 AT (W6 (&Y (NAF (TG
I AT (A =T (757 6)

Fig 8
60°
3mm ROOT OPENING
60° GROOVE ANGLE 30°
—
A ’u 3mm
45° B c
1.6mmJ/
1.6mm
’T»<7
I G 76
D
45° F
E
A AND D SHOW THE WELD SYMBOL FOR A GROOVE WELD 2
B AND E SHOW THE PIECES CUT AND SET UP FOR WELDING S
C AND F SHOW THE COMPLEETED WELD N
ROOT OPENING AND GROOVE ANGLE g

FIARIF 432 FfAsT fom: ey sTai=S:e Rres wiphe
I FAGIAG ST AGIF (N QT[T 2A6IF J38
R 2ISIFa T IH6 S A1 IAFT @41 2
AT =1 I/ FAGA (@ JH(6 TR TS Al
e SIS G Wi S| (5d 7)

ST 432 T f{IIAT: G0 ST 7 512G
BFGYN, STTT ARG "I WY FEAG STTT 33
G STACR G [feq | I RFarad STIsd Wa
O (OGS AN s e =11 (759 8)

CG & M: fSFBTA (NSQF - FTNES 2022) TPNATNT THY TATFS G2 1.2.23

ST 300 T 0T (SITea Oy 300 I a5 T
I (T (TG BT 5 W, 27 [y e

(5 (@R oy 7 N

Fig9
CONTROL _
SYMBOL
1.6mm /C
FINISH  45°
SYMBOL ~—, 7
c 4G
A C CONTOUR E CONTOUR
SYMBOL SYMBOL
FINISH FINISH
SYMBOL SYMBOL
WELD TO FLAT CONCAVED
NORMAL CONTOUR CONTOUR AND CONTOUR

SURFACE CHIPPED THEN GRIND THEN CHIPPED
/ A /
LN (O
D

B F

WELD CONTOUR AND FINISH SYMBOLS IN A,C AND FINISH E
CONTOUR AND FINISH SYMBOLS ARE SHOWN ON WELDING SYMBOL
B,D AND F ILLUSTRATE SHAPE AND FINISH OF COMPLETED WELD

WLN 122429

Fig 10

METHOD OF INDICATING DIMENSIONS
FOR FILLET WELDS

WLN12242A

51



1.1%7 9T Q¥ (cG & M)

WTNATRND TN AATF© AFEAA2GT 1.2.24

STHIIF (Welder)- STIIIS - STASS (FHTH

oS wria AIBPICA] oS wria AWIQ (Arc length types effects of arc

length)

CTHIT: G2 AT NTT 9N 556N 2|
. fafeq g o g9 it fofze Fato|
. WS AT AOF 473 IIIZF I FATO|

W AT (B 1): T4 oF (o 70 O3 A6 A
B R G THF WK AFALF 79|

fo=G @b oy @ |

- WRfF 91 Fre1kF(Medium or normal)
“1]I(long)

- XY (Short)

Fig 1

ELECTRODE

METAL TRANSFER AC or DC
POWER
ARC LENGTH NN SOURCE
////(
AT TN (4

PARENT METAL

RN, Frerfad s (og 2): W ne 94+

WLN122511

EATFIOGA Yo Ol AR AT A R O O
TR A FreIIFE W 0 I |
Fig 2 d
1 ™
L=d
//—\ NORMAL
_.£ — PENETRATION
S
NORMAL ARC LENGTH g

A wrs(oa 3): W Ol T4 2EATFNGI Yo
O IR (ACF TG 7Y O I WA 1 [
6 O I |

52

Fig 3 d

- - WIDE HEAD
J—{
— LESS
- PENETRATION

-_

WLN122513

LONG ARC LENGTH

T W (5T 4): SCH T TN ZACFNGA A
IR I (AT (Y6 T O P (6 WF
0T |

Fig 4 d

L<d & J NARROW BEAD
be / MORE
- — PENETRATION
g

v -

WLN122514

SHORT ARC LENGTH

fafex =< i e

A =

4f6 IH0 VNS 1 F(I K B
SIECACIE]



- (GG 91 G

- I PG ]S SR

- oIfeTe 4T e fNmger

- QRN =ER, FAATSIC LG WAGT [N F|
FY W 4 G IB6 P12 2137 S T T

- ARG RCHA 51e, 973 ARG G

S SGCFH (TS AT

- 5 RT o =T 0 (W61 fSTAITGE Wiws (@
=7

- PN CHOE =TI
P (A =T ] (AFRTE* (& =T |

msnaq'ma% 4f5 {5 (RSNt @Ik 1 % G =1
7 B AN P

- YN9I] 3(3«|(§ U FHY XA

CG & M: fSRBTA (NSQF - STSTNES 2022) PN GAT T FS IFTAA2G 1.2.24

NSRRI

- fOF PG G]e (AN =T
- P AR 41g O =7
fafex =< g arqz

WRNA A1 LAY W: 46 96 W7 werie
EATHIG AL FE TN A0 ST FACO IO
| WORFG 433 NOIEF Bod parao &I
OIS 433 IR FOIFe NG G (IR B =27

T 4fF 2151 932 /6 STIfSe IR FA R, WF
ST BT FAF G0 3¢ TS6 A6 FAF AL JF6
fATGT O 2ACHTC AR TR TN | SRS A
I JOTAT S5 FIV TS 16 oY STHTS =

WY WIF: IS 6 AT T O PO WA=
(TS, WIFNNS STIBLTIT T 43¢ A6 oIt
RIS BEATFNG, N AAGTGH, (TR ANBOIR G-
O MALATI ZATHNG NI FAK G 7% 2T |
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51.f%1 9 97 (cG & M)

WA G Ao GFHTATRGT 1.2.25
STHIIF (Welder)- STIIIS - STASS (FHTH

CATTITATOT 4~ 932 ATHSY (Polarity types & application)

CTHRT: J2 AT (T SN SN [
. W STA2-a (ATABF 1T 8 STy

. e 8 fIerAle (It a T IANT FATS |
. (Y [Nefrag rgfs It Fars|

WS STARGS 9 CAATAB: (VR STafBe ST
TEA ARARA 7 O™ S| (SFE 1)

Fig 1 / WELDING CABLE
o _— —
POWER (
SOURCE —— 9
b.c. WELDING
CABLE ELECTRODE

®

® Jos

DIRECTION OF CURRENT FLOW
AS PER CONVENTIONAL THEORY

/ WELDING CABLE

o — —
POWER {
SOURCE — o
b.C. WELDING /
CABLE ELECTRODE
@

@ JoB

DIRECTION OF CURRENT FLOW
AS PER ELECTRONIC THEORY

TIRES PTG (DC) M IS =F:

- b o g W A GGe (G6b TSRAT) Bifs{ e
(A @ofow (V5 TSR i

- BAPHAF ©F W (wofow B (AF
H GO BIfsfaret |

SYRTCAT (IR ZATHIG ¢ A FIREA TLAR (ARG
AITEN FATS TF O N ARIS 27|

WYNF N GO (AT 26 IITD BT T
(ARG RIS~ Fare =W

A G AAZ AN WNMGF (ATF R[S
I

AC (S SIINET (ATATR® 132 FATO AT AT
FIEAT TSN B ¥ I ©Id i Afdad~

Al (fBF 2)

BTG (TR T @Fyg: BT STaf®-a 2/3 O
LN ATE (ATF 32 1/3 AN AW (ATH Y 2|

REATHIG A2 (I3 (VO OSTN O 76N 42 SR
(TS, STAGLTI G (NS JF0 SFFI TS|

WLN122611
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[ | GICICE RIS E
(B2B (ETITAG T G (NS5 (DCEN) |
forst (TG 1 IS GG (DCEP) |

C{2T CATIfAf®: (5§36 (MEAIfIfors AAHIT
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SO BATT PGS TS AT A |

/ SAFETY FUSE PLUG

WLN133321




Fig 2

el
W

THREADS

CONSTRUCTIONAL FEATURE OF A FUSE PLUG
FITTED WITH THE CYLINDER TOP AND BOTTOM

WLN133322

12 (BfFet

S e SIRrgaT
Tt Fifey 48 codling | SlFT® (JG
TIA] NIY
SfFS PICAT CIRICHE]
SfSTGe (TF~
B3| A (WN DY | INTOYY
RGNS GIRNEREY)
RGOS GG BIRVICREY
Bk P (PICET | oA
(T TG 3X) MRICHE]
w5 SNE RIIRRE]
P - T2 A9 @G T | ISR
BAVEIEL) RSN P AU O O E)
L L O T
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PICET (AT
T 97T fRCY)
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ifer 9@ 9w (cG & M)

STNATH GRT STA[F© AHENRG 1.3.33

STH/IF (Welder)- STNIIF - FFotag sTafSsTarsIen)

STAT: M ATgF, 9FF 93 B3 oG M [NugFig 5I=E

(Welding gas regulators, use of single and double stage regulators)

TTAT: G2 AT T FAN SN =[N
. g 933 97 W efEg 47w IS FATS|

. 9Ff6 9TF 932 (g© AT TFTHa FIH NS I FATO|

fRaates g Eaten

- AP Wﬁﬂ}ﬁs(smgle stage reguletor)

- TRE CO9 @@Iﬂﬁﬁ( Double stage reguletor)
STHY: fAgs (9% *rfm)

FIE e SifFoms e qtw e 4= =&
fAfeToTa (ATF O BITHNF ST 20 OleTtod WL
RABTEALGF AR A (A 1)

M O NTFFA (@O AN (I I 2 O

Fig 1

CYLINDER PRESSURE GAUGE

WORKING PRESSURE GAUGE

WLN133331

Wﬁﬂ IZE]\')"Q'?II SRIGSERAY R G bl (QUO IR AT
(ABTEALI NHTZ IV ]S OO 4R (MY, OeT9
O PSR (ATH R T (FSTAGE WSS (AT |

MOBLEAG ARG AF(O (I (1S A9 A
(IR0 FIGE B2 T B0 | SIOBIATGR M (AF
ST BIAT 20, (FQTEI6F AMGT oIS GBI HCN 1,
TIRIFINIG =28 BT R (5T (MT A< OleTei6 (A1,
TR (ATF DS T3 ATI 20O (M| (FRLTEAGEA
BI%Y, O3, RN BICHA B9V fNod S 933 A6 96
g N9 W gy =W (B3 2)
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Fig 2

LOCKING SPRING

BLOW OFF VALVE
WORKING
PRESSURE GAUGE

CYLINDER CONNECTION

SHUT-OFF
VALVE

DIRT FILTER

/HOSE CONNECTION
PRESSURE NEEDLE
MEMBRANE

ADJUSTING SPRING

VENT
ADJUSTING SCREW

HOUSING

SINGLE STAGE REGULATOR

ST A gs (O o)

e NfS: -t [vgs 9w fors 5fe g
QoI 382 N7 T 356 ARICS 76 T SuEw
B9 FATCORI FCA| AN ATHD, T RLRS,
STGIRA TIF AF06 NI AT (1] 5 (FSy/
N2 SN 77 933 (5712 BT Hfo fFehy e
BT 1T, ST |

Y TPV S AT BIY [NugFIar w7 70
(TG 41 BT (PICGE 519  ARASw =31 fF-*rfiraw
fTgeeflers 7o S oee Ay, IS (FHS
SIS G171 B (FINS REFRA I N | IFF VT
TR G0 AL ST =6 T T 1241 STN&TIA
ATATGH, FIRY HETSIIT 51 SN (510 [ NTFFA
BI78 FIN I JF2M AL STNFCTIS ATAGH G |
72 I NTET IR FAE  IfTSag sy
(P QAN O (ABTE6A0 TR O I
B fsg s S|

9% I g wyNe SEoneg sy 3724
A (T AN [F8 G-~1eww [ugs SifEor 33
NP AN IIZF FA1 27|

WLN133332




SIiST 9 9 (CG & M)

TN G ST P© GHAATRGT 1.3.34

ST/ (Welder)- STNIIF - FFotag STAGTITSITOT)

W H- SO 15T ST BN ((NF 5191 933 SH BI (Oxy-acetylene

gas welding system(Low pressure &high pressure system)

OTHIT: G2 AT (T WA SN E[{N

. SfF-wHEAT Ba AT 51914932 T BT I3 AL FATS |

W H-SIefaN 9Ire: A6 WfF-=fSifee
2NTBF (XN FAT (IS S

- \OEGBI 2316
- f=E QG|

3515 G I 2ATT6 686 BITH (15 kg/cm2) SHIIBEN
IR T 2T | (WA 1)

L

Fig 1

o

ACETYLENE
OXYGEN

N

NON-INJECTOR TYPE
HIGH PRESSURE
BLOW PIPE

4

HIGH PRESSURE OXY-ACETYLENE PLANT

TAge wmilem (iferans amfifefm) s
TS G| U BIN (GNITI6d (YTHF B A
SATOfe RI—T = =1

IF0 NEFRET 26 YN TN (GIa6
IR G ATNS FW BICANT (0.017 kg/cm2) SIHIBRE
[ /A1 271 ([Ba 2)

THEIN 433 NREITAT A6 WYNTH 120
CATSF 150 kg/cm2 BTN Fiferrta arar
H:FH 6 WFTG T T F A FAT I

s wmfSfofaw Seew: 96 O v wfH-
TSR 276 Tt BI°Y 58S I I

fNFEITo NS (Gtaba 92 O 51T
e Hiffer 7 936 NReTeR SmSEoE
TP (NREIY %] A |

WLN133411

Fig 2
e PURIFIER

IS

HYDRAULIC BACK
PRESSURE VALVE

\

Ir
L]
OXYGEN
INJECTOR TYPE
LOW PRESSURE
BLOWPIPE

i N

ACETYLENE GENERATOR

5

WLN133412

LOW PRESSURE OXY-ACETYLENE PLANT

WfFH SIABfA~ STHf5: Ty T13T© AFoTH
g32 O BT e nefa symrg % ar
Ay smfsfefem srorta @R

CIIATRTHT AF19: [NFo C6rNa G, g6
RO OTI2 FAT 3N0Gwd AN (FIATRA
TG, MGG 17 FHTHINF T8 IR AT (I0O
AN

T B RN, 436 IR Br207F O S
CITATR 521 A1 2 I ARG 537 G SHATS
ol

T BITF SHCG SOIIBRTN AR AT
39 JOTTS JFB NESTHE NN IH0 2NCGRT
I T T JRCI8, TABRN (=S T2 8
TR STTITH JF6 VN-o OTes IIF FT
= | AN (GG [RTHIR (AT 561 FAD
TT WS STohwl [RANR, WIHIGRN (G5 A8
CFITRCNT NS A0 WIS IF (T 0o
TR FA =

T BTof HCeTaa SYfIam: [Rarem o @ THeA
SV FN| g2 IO I GBI AT ARGy ]S
S5, ©I2 FIGE TFol ([ | DTG ATHT MSTSTEAT
AT [NTFT AF | DA o I=F0T97 438
TROGR P B (A W F0 NI T8 |

DA S OR &® g3 51200 G0 (NTFId ST AN
(ITS 2, 2O TN ST T | 2GR I V-
BNCORA OI2 (FIA12 Bwy2 IR F41 (IO I |
G4 ST U G5 ATRCICHT TG (N2
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™ieT 95 9 (G & M)

TN G ST JHTAARG 1.3.35

ST/ (Welder)- STNIIS - FFotag STAfSGTIISTOT)

SIS 8TH(GS 33 T FIBS cqr ATRTAF LT ALy (Difference between

gas welding and gas cutting blow pipe)

OTHIT: G2 AT (T WA SN E@N

. STITST QTHGE g2 BB (T AMZTHT W4T A1 F7 fo6T© FarO|

FIB3 CFT M2 932 STHTL (JT ATZITHT LT
ATAFT: B0 FIMO3 (G AN 70 FCEI OFTe ATH
(SHTG 32 SHIGRE) 226 GFw fAage e
32 JHfC fFerd B2 SR oiee AH IS FI0S
PR G3 O BICHNF Rz A0S gy w1 |

B0 STARDL (FIANICN SIIN A P41 fRggey w919
T YA 70 SR OleTe A | (R 1)

OXYGEN

NOzZZLE

WELDING BLOWPIPE

WLN111622

68

IO (IR VOO FIM63 WFTGNLT G (A
a6 fgm g3z ARG e oo fytaa srasmey
JAIFII (T FCIB0 7S AR (BF 2)

Fig 2

CUTTING OXYGEN HOLE

CUTTING TIP

WLN111623




e 9@ a9 (€6 & M)

BTG GNT AATF© AFAA2G7 1.3.36

STHIIF (Welder)- FSOTAT STAGTITSTOT

TS STAH2 (FHIE TN ST g2 I TG (Gas welding technique right

word & left word)

OTM*IT: 2 AT (1T AN S5 2qN

. STITST STAFHITY I13T© fAfeq M T2 (FHeefera NIw I«

. ANYA 972 TR (SIS 14T FATS
o TINYA 932 IAY AT (FTT AT FATS |

wH-SmeE StafS: AfFarT 7t el (@
B ICER N GEGHR

1 CTFOSTG STITS (CHNH ((FRITG (BH~F)
2 ARG ST (BHAS [@FIG (GHAP)

AN MR (FHEAD NG LT AT AR | TN AcH
AR M RRACR G T 2.6 97 G
TS g (MY

I T ST (@Y 6 FHEF IIT® AH-
SNfAef= oS eTafBs (M (TATN STIB/g,
ST T U 20T AW WP I JJ¢ AN UH
AT T GTF FISTE A (FRYS (GHAFS I
= (WFE 1)

Fig 1

FILLER ROD BLOW PIPE

2\, RIGHT SIDE

LEFT WARD
LEFT WARD WELDING TECHNIQUE

WLN133611

G2 (FCE, GRS O 20T AW STATL ®F 27 433
N At afSTT 1 @GR STfBe A3twg Sy
60°-70° CPICY 14T =T | FFelia o6 ST A3
ST 30°- 40° (I A1AT = | STADL (FTIATR, STAGS
fReTT GTH WY FCI | STAHS Y =TIy Grso
RN P A

TG ATSIT 2T ST REGH (TS (FIo2Aorw
10 JSIFIA AN ARG § ARG G- FAT 27|

B SN T FE 741 R1_1 AT =T 11

e aute M Frar Iv3zd Tt sfeey
TR YT (15T FAT T, OIX(A fero YTeaq
SINTI FN M 932 FAF AN O Fm o
TSN I |

N AtFa (Fad G0 AT qBFS: ReeAted
TUTHBAT Ty IFF 2ATE TS F1 2T

16 GO Gy AT fo G 2-9 (At R
T© TN AR NE ST AN 6 GrIo s
Gy AN TP (P B N3 20 TR0
IEEERIGE]

Fig 2

UPTO 1.5mm

[ m 1

FLANGE BUTT WITHOUT GAP

L 5 f
GAP 1.5mm

FLANGE BUTT WITH GAP

1.5 TO 2.0mm

2.0 TO 3.0mm

GAP 1.5mm

SQUARE BUTT WITH GAP

80°
NN

[ I
»H‘ GAP 1.5 TO 2mm

SINGLE VEE BUTT WITH GAP

4 TO 5mm

EDGE PREPARATION FOR LEFTWARD TECHNIQUE

WLN133612

rTee T o S Ty 90 WEaa 3o
TG 12T FATS Q|

5.0 Y F09a BT, T MFa (e III=F I
Tfow | STC5Ne-

G2 (FED STIRGLTIR Gy I9=® 2
- 5 1S S ¥ TS|

- (=0 43 W (*T=96® CoF 41yl
ST QTGS (P

TS STHG: (@1 AT JHI6 = F-wmiifofaw
IS STARDS (I, TS STARDS, ST G AN
RTOF AN WP W I8 I ATF 5T 9|
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2 (PG (BT 22T (206 (5 NN ToIta) B A
NS ST Cof g FAT T |

BT IFSTE N I TG (GRNHS I T NS
a3 (IFeresfe | (g 3)

TIF AN 2T ANE ST WP 2T e THMP
AfSCT | ARG ST AT S 40° - 50°
(I AT =T | fFeTra Ioi6 ST AR Sy 30°
- 40° CRICY 14T 2| Felq 6 STIRL (FINRANH
WY B | STARTL LT ST GG A2~ M
qF|

fXFeTTa TGO NN M G o™it 1 JRIFIF
T (I (ST =T | (FIN2HB T WIbfeewn
G0 ST (FAT ST FAT I G2 (FHAT6 RESHTaa
TT 1S O G AF F(F, I AfOTF 4% 207 (26
SRS G OO BLJ (Ol |

Fig 3

FILLER ROD BLOW PIPE

RIGHT SIDE

RIGHT WARD
FEATURE OF RIGHTWARD WELDING TECHNIQUE

WLN133621

TR fAtaa (@ T oIS oSS (oF 4)
1B GIBYTEATS Gy AT AFS Hel 7|

NEA STANG AT GTORTT Gy TR ST
(P RIAT NN 210 SIS f*m [RIAY (v

STTN: G2 (P 5 N 2Prga S SoEg eTfs
G3g MG HNRHNF s’ ST A FIR Gy I7To
=

FfIUT: TN ([CSET SO, FN A TG IIRE BT
L3¢ 1S I d IR ST AfS (0lf TN YFE | Welds
AP BT© (OfF AT =T

SfeT® 4Igd WO  (RI6 219 G Y 438
STRIEE BN R T [P NTFT B 5= | (AMRY
YT STX1RS STHT AR AT AMF 12 BTG (NG
A T I WOFOIR IS T | ST 4@ BN
417 J2a ST S ATST Y FIRY 416
ST NI 419 e AfFe1fere =1

ST NS S@AfIF O ©Itd (R Y T STAROTH
WS O T (T TG BT WS AT O |
NMeT® 4R BT HGHN HOF JNoN XY BT
o fRFGEHT: (G Hfers (TEEATEF TS Foid
I ACH|

Fig 4
—5-6.3mm

2.5 -3mm

SQUARE BUTT JOINT WITH GAP

' @ |

3 -4mm

SINGLE VEE BUTT WITH GAP
Y
Lo >\
—16mm
3.15mm & above

DOUBLE VEE BUTT WITH GAP

- 8mm & above

EDGE PREPARATION FOR RIGHTWARD WELDING

WLN133622
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™ieT 9 97 (CG & M)

TN G ST JHAARG 1.3.37

STHIIF (Welder)- FSOTAT STRAH LTI TOT

w6 CTHFTITTAR ﬁﬂET“I? A | %l\')(Arc blow cause and method of controlling)

BT IT: G2 AT (T AN S5 27N
. W (FIF o[ [T FATO

. S (T ATFT FaT0 TTITO oS I FaTO|

ST STHRBITT WU (FT: (ITI (ST I
Y W O AR Y (AF [RFo 2T O ©NF
W (I (AP 1)

Fig 1

ELECTRODE |

D.C. WELDING
POWER SOURCE

e ARC BLOW
— - \\\‘\&\\i&\?\%
N

| JOB —|—

ARC BLOW IN DC ARC WELDING

WS (FIE FIAT 93¢ HCIF: TIA2 FEACHG IE
2RI T YA EJHIG 7S AHA F1 4¢ F3 (5F 2)
IR BRI JFH6 (BIFF CF G (Of 2T | IR JH0
W (B1FF CF@ 8 Gdd F2 (57 2) 93 51210 9ifd®
= G296 (O1FF A NAF TR (Intarection) FIATY
KB, GrAred amF e Sig Il

Fig 2

WLN133711

GENERATOR

\\CURRENT FLOW

BACKING STRIP

WLN133712

93 F1ACT fAnfafde greef@ ae|

- CPOR @ R (1R I (GG 41 N Gl (S|
- T fREON /YA TI*I (Penetration) |

- T ST |

- OUUCGI ATATCIT BN (GG 4Tg Gl FACO
LNIEEL]

- UG (MYATS 1A% TE G321 NG P08
TS|

Fig 3 DIRECTION OF WELDING
NO ARC BLOW
FORWARD BACKWARD
/ BLOW BLOW
START OF AT CENTRE OF END OF
WELD JOINT WELD JOINT WELD JOINT
(A) ELECTRODE
MAGNETIC FIELD
GROUND ELECTRODE
FORWARD
o Tou BACKWARD
BLOW
DIRECTION OF WELDING ELLCIRODE
(B)
FORWARD
BLOW \
ELECTRODE
GROUND
MAGNETIC FIELD
GROUND ELECTRODE ‘ CROURD
(c) E
BACKWARD
BLOW
o~
DIRECTION OF WELDING
™
MAGNETIC FIELDS THAT RESULT IN FORWARD OR 5
BACKWARD ARC BLOW (A) AROUND THE ELECTRODE/ARC S
(B) AND (C) AROUND THE WORK é

WS @ RTgT T3 *rgfe
I (G VT w1 (0O -

- YO0 VI QTTT GG (ATF W LTI
@4 (5T 4)

- GURF O TR STIMOE WAZ Ao S|
- STDBe (BRTT Gad SR AT |
- G IR ZEATHIG O GiocH | (B3 5)

- GF(6 I (o1 ST BN 1 Ry 8t a9
e Srfe

- 4G GUATHR BAR AF6 (B1FF (5T (Magnetic
bridge) (Y|
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- IO SRy W (ORI FA AACHIOI Af3F 1Y
4T (AT |

- AN G]8 [AW W (AE IIRE DA | (5 6)

TARI TS e = @ g9 Fare 3L =4,
S5, (=G *1ffd~ S @5, Sz
IR FACO A |

Fig 4

EARTH CONNECTION

WLN133714

Fig6 RUN-OFF PLATE

Fig 5

RUN-ON PLATE

NOTE : THE RUN-ON AND RUN-OFF PLATES ARE REMOVED
BY GAS CUTTING AFTER COMPLETION OF THE WELD.

WLN133716

WRAPPING ELECTRODE CABLE
AROUND THE WORK

WLN133715
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ST 9% 97 (CG & M) TTAANT G TATF© dFTA2G 1.3.38
STIIIF (Welder)- FSBTaR STHHTRToTOT

TWE 933 N STAHTT TIPS 932 [P FU=E T Ry @ fe

(Direcxtion in arc & gas welding and methods employed to minimize distortion)

STH*T: G2 AT (1T WA STFN [N

. [AFfoq T I FATS |

. o gaaa i el

. TS AfStary 8 TvNH=F *rgfs Iren Fare|

AP AT WF ST, TACOA RO IR [TPfod AF[ToN
SN fOR 2| ([5F 1a) | SR BN RO FF 92 RS 3 R =T
BT FAARYNS fon = (B 117) | STIRSITIR AF,
GATod [Rfoy Crg fomen< 'ﬂ'gq’?ﬁ\g =Y, STATIT - '\‘ﬂﬂ{ﬁﬂi 3§5|\')(Longitudinal distortion)
TN SN s AT RS FIACT STV GO . ety Rl (Transverse distortion)

2 ST 2SR G FHLTHHN GUACH (G ST FF R

42 ProRef STISEd ORF INCEOR O ~ (P [Pro(Angular distortin)

IR TIPS ARIE FA0© I FE (WA [TFO) @2 7 3,4 72 5 [fon 470391 Rpfoq o ot g z0wwm|
A0 I 2N SRS GACod [P | (5a 2)

Fig 1
Fig 3
@
%
B
LONGITUDINAL DISTORTION g
Fig 4
&
2
ES
=
=
Fig 2
=
=
8
=
=
g
Fig 5
o,
%
<
>
5
TR/\ 9
: | g i
SVER TRANSVERSE ANGULAR
St y DISTORTION
N Aoy, ANGULAR DISTORTION 'T' FILLET JOINT
[
% o /-m
DISTORTION IN SINGLE-SIDED WELDING OF AN 3 —=
UNRESTRAINED BUTT JOINT WITH SEVERAL SMALL RUNS é .
I )
3
3
OUTSIDE CORNER JOINT SINGLE 'V' BUTT JOINT g

~
w



Ffors gerfye Fa IS

ICIED

T A

NS ABS 33 (516 ==Y

assembly Wf%

ST A

ST (P

ARG @Y

AT O ACATS ST I OQIy TSI

SRS QR (LT IR BATIT IV [{Pfod Gy
| SRS G [IPho FAM® J2 [RENSTENS
ST TS, BTG STV IR ST
HF (YT ALUCO R

TIPS JTITS I FAMS JNS NGOG fNFHN |

Rpfe fowny: [P Afstay a7z RTgT Fare
AR oo I T =

- FRFT IO NS Z (Reducing the effective
shrinkage force).

- RPFS TS SO *I& (OfF FT11(Making the
shrinkage forces to reduce distortion)

- AT TRIEN ITAF AT ATPIEN JTES
WILATNT | (Balancing the shrinkage force with another
shrinkage force)

FIFI O *I[& I FAR @S (Methods of
reducing the effective shrinkage forces)

8O- TG /Afofae =& 3 AUTAT (Avoiding

over-welding/Excessive reinforcement) : 6 ST
932 L0 ST (F1 WoIfE 7T @19 O
Gftw| (o 6)

Fig 6

EXCESS WELD METAL ABOVE THE LINE A A’
OF CONVENTIONAL FILLET WELD

WLN133816

16 I3 FRRTAD ST * G MAF AT AAS N
=T T/10 (TACN “T* 26 YT 4 “YF9 |
Af5e A VST TI=T 932 558 T (Use of

proper edge preparation and fit up): T TS AJfOF
TN PP FLIPTEA *I& J1 FA TS| A6 PO

(NG A9 Y STACT/F e AN PO [Wf*te
A (T 7)

Fig 7 60"

3 max 2505
chamfer ‘
? REMOVE SHARP
CORNER

(A) SINGLE V-JOINT TO BE
WELDED DOWNHAND

60°
(B) WRONG,SHARP EDGES
DIFFICULT TO WELD

60°

Py 60°
AT
T=12 25105
s T 2.5+0.5
more ]
° T
\6_0/ ° \\G_OL/

(C) DOUBLE V-JOINT TO BE (D) DOUBLE V-JOINT TO BE

WELDED DOWNHAND WELD OVERHEAD
BOTH SIDES ONE SIDE
60° 10°
X L F
I v T » s
I — & _a i
— S5 MIN 6 MIN —

(E) USE OF BACKING BAR
ALL WELDING FROM ONE SIDE

\ 7
\ /
\ /
\ /
\ /
N\ o
5R

2.5 ROOT — 3 ==
FACE

(F) U PREPARATIONS FOR MINIMUM DISTORTION
AND MAXIMUM ECONOMY IN WELD METAL
V SHOWN DOTTED FOR COMPARISION

PREPARATION OF PLATES FOR BUTT WELDING

WLN133817

FLASG AT qIqRI9(Use of few passes): I© ORI
2 IV AT IRTF ARG AT s [P

ERUERIGE:))

Fig 8
5 WRONG @ g
——

COMPARISION OF PASSES OF WELD

sToia feTab STHTB: ITI=TA(use of deep fillet
weld): TOIF A0 @S IITE FE STTT O
A WCF TO0T 8T A [ IS (ATl
ABFFAR A2 OINIF [FTeae s IR (©a 9)

faafe TS5 IIITA(Use of intermittent welds):
JFOIT ST TR RS QIO QoI O STAROITIT
STRICY ST 4T AT W fre 21| 9 ®yug
RPATEAD ST FACO AR BT (IO A (57 10)

AF CON’ STAH: Agfed TIIRIA(Use of ‘back
step’ welding method): STI"5: WANOF STEY S
AN (ATF A 8 G2 *rmfore AT (@6 [o ow

5 RIGHT
o

WLN133818
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(AT A T 2| G2 FFfore ARSE ST Al
ST I (ABT AT [rwa sy v THre
ofRe =1 (foa 11)

Fig 9 v v

R e s 5 I s B

CONVENTIONAL
NA IS THE NETURAL AXIS OF THE JOINT

DEEP FILLET

WLN133819

DEEP PENETRATION FILLET WELD

Fig 10

200D (@)

2DINDY QN
-6 4 2 <

CHAIN INTERMITTENT FILLET WELDING

- 4 e

D33373) 20000339

VNN [@)DD)]
> 5 3 1
) 1

STAGGERED INTERMITTENT FILLET WELDING

INTERMITTENT WELDING

WLN13381A

Fig 11

8 7 6 5 4 3 2
e e s o e
(@

BACK STEP WELDING METHOD

WLN13381B

(P9 (YTS STHAH(Welding from center): (FTHA
2E AT A ST oo ST TS (GITed
BN G BITHNT A5SAeT AR NEHT FA|

AfTFIF© ST A4 Sq IIIZTA(Use of planned
wandering method): 92 AAMOCO (FIH TS P
=T 33 SN (FTH AFSO AT Fe* 1 feT AT
SN =T (5a 12)

Fig 12

PLANNED WANDERING METHOD

WLN13381C

Zor otaf: 9 A=A (Use of skip welding): 42
Apfore, STRS: JF TN 75 NN 97 @ Fa1 =
11 Foy ST O WEF NN I FIACT A
Y BN I3 ST I (BT 13)

ATIHTEN *If @ Cofdq Gy TI3T© Agpfosf fIefs
FPAMS FIG A

(ABSATH Jf5F IR T (ATY (Locating parts
out of position): (HCRTH IEREIICACA) (3] "B(-Cyﬂ‘?
FAR WL [T TS (ME (O AL Mo
STT OINT ARTIR HHICH CINCS AN | SIS
TEFHS 20T (1 A5 (BOF O JA5F WIZH

(o faTT AT ( 5q 14 933 15)
Fig 13 A
I
w Islslal71al
é )) )))))))))))‘))))))))))))))))))))))))
— ‘START —
18 ( w 15
— I —
20 { FINISH ‘ FINISH 19
16 t i J 17
= ‘START =
; (@« 13
lalsg/l2l10]s]|
‘
A-A
AS USED TO MINIMIZE LOCKED UP
STRESSES IN TIED JOINT a
8
SKIP WELDING z
s
Fig 14 T ?
w
3
™
z
-
s
Fig 15
DIRECTION
OF DISTORTION
— _ n
3
™
PRE-CAMBERING TO COMPENSATE FOR ANGULAR DISTORTION z
s

STHIHIANT WgNf© (MOTF TF WA @feTg 1941
(Spacing of parts to allow for shrinkage): STARBLTR
ST S SATINT SO TG I (AT Q=Y
TN 04T 2T A5 ST ATHH 2SS 7
WHSHATH SIS WIBIH (BTN W | (57 16)
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Fig 16

X = DIAMETER + SHRINKAGE ALLOWANCE
SPACING OF PARTS TO ALLOW FOR SHRINKAGE

WLN13381G

TF VAN (Pre-bending): SITHOEA & NP CFLa
- QD% 71 PG BT (00 A (57 17)

Fig 17

PRE-BENDING

WLN13381H

GFC FTHEN ICETH SY SHABIO ALTRHA I
I ] A7@l© (Methods of balancing of one
shrinkage force with another shrinkage force)

foF STaf: FW JI9RId(Use of proper welding se-
guence): A6 TN ST [T ATICo ST M9
ATY| G2 TGSTS, AFSB 2 (ATF VA TFN ST

Fig 19

4
q 2
3

a) BALANCING SHRINKAGE FORCE IN BUTT WELD BY
WELDING ALTERNATELY ON BOTH SIDES

ROD TO BE

HARD FACED

b) SEQUENCE WELDING USED TO CONTROL
DISTORTION IN HARD FACING OPERATION

WLN13381J

Fig 20

HOT BEAD
(50mm LENGTH MAX.)

(a) NARROW GROOVED

HAMMER

(b) OPEN BEADS

PEENING

WLN13381K

o A1 2T IS ST 41 RO A FHS =
46 AN (BTG ALTHOA SF AfO%S IR (TIF
18,19 F 432 19 )

Fig 18

AS USED WHEN FABRICATING SQUARE
SECTIONS FROM ANGLES OR CHANNELS

WLN133811

fofR2 (Peening): ST O[T AINIR (GIOT 41QS
TG QG AT =MeAHT 91 (R8T 2T | ST 8TF AL
S HATFOHANT (T AT (2. A[INONF AN I
TN GO Fd, AT F41 27 | 757 201

TIROR0G™ JeNGH (Divergence allowance)s (I(RQ
STIROTIA STNY W I9_F (AOBAT o7 «<e
JFa® 28R TS ICAR, 42 ([FNE6 T
IE (ACBE FIfG© WIFN NI =T =71
CTYTCN STATHA W (AT W GHf6 oGy
B0 AFFHAT FI= B II SIS BF 2|
T 21 8 22)

Fig 21

DIVERGENCE ALLOWANCE

WLN13381L

Fig 22

ALLOW 3mm FOR EACH
/ 300mm OF LENGTH

PROVIDE SPACE BETWEEN THE EDGES TO BE WELDED
DIVERGING ALLOWANCE

WLN13381M
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ifer 9@ aw (cG & M)

STAARD G5 SO GHEAARG 1.3.39

ST/ (Welder)- SOt STRfGTRISTOT

W STAS @IBa BT 8 Zﬂ%aﬁa (Arc welding defects cause and

remedies )

OTHT: G2 AT T WA SN =[N

. WIS ST fAfen st Ffoa v fate|

. OGN FaTO 972 ST GBS STTNEN FATO|
. ARTF 97 AT AT DB ST LT *refF7 I FACO|

YN JH16 QTS GATH *I& (I3 (WO *f S
(5TT (M 1 ST 28T Of6W | STARGL T G0 M
(I TGS B AMH O GUTGI6 (I (VOIS (5TT
TS Z0T NG| 6T A= N

©I2 JI6 SN A S ST INNO (06
(LA Y9, NP BRI, [RUGH 27, ©leT S (7=
432 ZpfC AT Ofv® |

JH6 ST F6/FE0d A&l (Definition of a weld
defect/faul): Thf6 JBI6 TN GLAGP ATIGY (TG
=Y FACO N IZN FACO (M T

ST Gi6/F6d AR(Effects of weld defect/fault):
ST IHT0 o= STAT GLATHA NS =1y
AOIF ATR]

- (R 4T FIEBT (IY JT =W

B 63 EURR R A X

- FIAFF O FFg I =

- (ETG QST ST GLIBI6 (ST [, TG I61I |
- (I (VOIER (IS ARTEN 2|

- K8 RECHG AT QI ST Y68
IS (TS|

- XN 38 OAFACTT NG |
- SRS (P IR [

TRQ STIG Ff6 GRS AN A (Fled, O3
OV JOTe/ASEY FACO STIGLTIT W A8
ST STV I TG ]2 5] =2 FHC® Q| IW
o O TE AF O ST A i
ST/ P Gy AL 15T A=Y FICO (S|

B0 ST Ff6 JuA/ATSTAY g3 ST/
SN OV 2GS ATCH /A TN A SHIF I
=

12 g AT I ST Ffo qure/AfSrE
FACS R FACO A I3 PR ATSFR JH6 STITe
TPi0 ST/ &g PECO SR FICO A |

ST 6 76 IS OI9 F4T (TS A

- IRTH @ E(External defects)
- oIS &olfg(nternal defects)

(T 31 SR ST [RTed B, I ([ (Vo5 ATD
1 OCACHF PO AT L1l (510 1 (7™ T (qdr I
OIF TS fo I |

(T e 8t [Rrog oo I (@ (WO Hd
foTd FfFCT AP 432 TN U1 (G101 (751 MTT (v
[T T ©HF AorSAT fo I |

Py e fo AT o, [Fr TorsdT Hio
32 g f6 (TN~ FI6e, (@ @, (ARG, Jor
B &, RBEIb GUTbRfe F6 (AT S
oM IMTF I TOTBANT GON Fio 2 oL |

MR @

(VI IEET) (Undercut)

2 HI6A (Cracks)

3 (J1 (R QEQIW (Blow hole and porosity)

4 ﬁﬂﬁﬁl@_\ﬁr@ (Slag inclusions)

5 TS (AT IF 91eT® (Edge plate melted off)

6 OIEF B@eT/SCRTEG STIT/AORS =&

(Excessive convexity/Oversized weld/Excessive rein-
forcement)

7 OIS WIOTOl/ WA VAl NG/ WIS
OdI0( Excessive concavity/insufficient throat thick-
ness/ insufficient fill)

8 OIS Yol ST/ AIC R SO (Incomplete

root penetration/lack of penetration)
9 WWWWW (Excessive root penetration)
10 SWILEI (Overlap)
11 (Mismatch)

12 SN/ IN® [{G GET (Uneven/irregular bead
appearance)

13 =619 (Spatters)

7



SOTB AT 6

1 P64 (Cracks)

2 (JT1 (R @R oG (Blow hole and porosity)
3 ?cm‘)‘fﬁl@_é@ (Slag inclusions)

4 fFONT eI (Lack of fusion)

5 eI AT WIS (Lack of root penetration)
6

WOTSAT |E M AS-WH T AT HT® GG |

(Internal stresses or locked-up stresses or restrained
joint)
WIS STHAHLTHA FBA - ST, FIAT 43¢ AfSFF
6 O (GITTF TN (GO 5, INF

FAGIA, RTGT A, T WA 32 (I SO
ol

6T ST/ JHI6 ZPlb TNV JHI6 TN TS GrTHBLP
ATIGAI (G I2N FACO (W |

ST BT IRV WM G AVCHS (ST TN 6
IR FR|

9 AFSHIA 20O AF

a. SIS | G ST AP HNMCH J2V B
=6 ARSRY 41

b. ST TE ST GO FTNYTAR Gy QTSI
A PR NN LD FIZN SR BT

WOHIG: YeT QTS STTT (B IARI JF(6 LATSHI6!
AEMA| (5G9, 2 8 9)

ﬂ* UNDERCUT

| ?

TEE-JOINT FILLET WELD

Fig 1

WLN133911

Fig 2

UNDER CUT

A SCHEMATIC DIAGRAM OF UNDERCUTS
IN FILLET AND BUTT WELDS.

WLN133912

Fig 3 UNDERCUT

WLN133913

SQUARE-BUTT WELD

FEATIR
- PO YF @
- GF6 Y T A (M =R
- SIARS: IS Y[ me
- IPNI5TO STARGITIL PIACT G Ao & G
- TG AHG W
- O RCEACHIG (1Y
AfSPI
A AfSTaTEEs 370
fSf*te sa1
- 3 STIfBe S I FA1 =T
- SIS W Ty IR BT =W
- ARG T WA S F1 2
b ATNYNYAS 35T

- WIORPI6 LT FACO 2 RN ¢ FAEACHG IR
F(A ST N JHO 2Toa FFoNT A G
PO A

RICICGH kal

6 SO TG T4 2AACHIG (A(F SNeTS 41
TS (NGTeT SYTHF BHN TATT L6 (NOAP O
N (S 2Q1IRe =7 | (6 4)

Fig 4

WLN133914

SCHEMATIC DIAGRAM OF OVERLAP IN FILLET AND BUTT WELDS

FEATAYZ

- 7 S IW S|
- Ao
- Y IC B0 IR AAKG |
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EII SESEEIE

ofSaa
A AfStarayas
- 3F FI6 A |
- ST I WA S|
- o W (wefs|
- 4TO] ([Y T AEF AT AACHG |
- ARG A3 WY |
B STMENYAS X

- G0 AMGHAFIO ol ARG JHT SO
EEIDEY]

Blowhole 4<% porosity

(T =TT 1 5T AT = JH(6 =& IIR % T 96
R food A1 STARTLIF D 51T WGP MSTF
FROTZ| (AT 2T STIGF SAROI ST fRwd
GG 8B T A ATICHR H0A 538 =71 (54 5)

Fig5 /ﬁ[ POROSITY

N 2

BLOW HOLE POROSITY

BLOW HOLE

WLN133915

FRATAYZ

PIOG AP I RCEACHEG FICH T/ BAZS,
FIG A 2AATHIG ATINCS T AAHIIT GAZS |
(TIOT (MSTF I N SNOLH AF WEST| (TG
1Y T© GNI. AT AYNLS ARHIA.

AfoBI

A 930 AfStarayas =T

- oFD (AP (o, §IS, V6T, (126, Wl 2™
SRIT® (| OISy G BBIAT RS BRI
PACO Q| O FIH-(PNOG AACHG (IR
FACO (A1 AL S = F AR T

b MTNYNYAS IIIFT

- I (e 1 f2Efd St e A O
TG SMEfGie FATO (T A2 AT ST
FACO (A M A6 YHF TR MF o=t o
RS P A STARSE. FACO XA

TG

(RI6 Yo F TN STIHL IR STASITIL ST WIS
R [NEFY T 472 (I3 (VGTeT ATHS S (F0 A |
(o 6)

Fig 6

WLN133916

FPITTYR
STARDe INMIB YF QM| g (ARG ((BiHTe) |
TR WFT IR | AF (FT| AT FE AeRfirs
RECFG|
Afsaa
A AfStargyas

- 5T FAH IITF FAS XA

- 3 (AT (DC) IR FATS XA

- o W (vl IR FAC© A

- Ol PIH-(PIEG R(ECHG IR FACO RS
B MTLYAS X

- G ol TR U OIEd I IRIE I
RN OERIGREISCES]

CATOA AT STTA (5TY

(ATET ATS 51 ST (6 BYATG AN 433 I
TGS = IM (A6T IH0 ANST oS
TN TH T T SR g WY 2, O OF
(ATE ATBA SifeT® =Bo | (BT 7)

I

EDGE OF PLATE MELTED OFF

WLN133917

FEATAYZ
- JC APIAF 2CEACHIG BIRA|
- Aol FIEH AR
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- REATFNOT G WA LS RATFCGA
SOIEP I |

ofSara
A AfSTAILYEASE III5T
b JATNENYAS IIIFT

- 9 Fg TR G Afofder STafee 419
R KRS

HI6

6 (T2 [RIFM F6 A WRAMN A 0T 33
(GG 41Q 1 (I3 (Vo1 J9 fow (Ml 1 (54 8)

Fig 8 SURFACE CRACK

CRATER CRACK

A DEEP CRACK

UNDERBEAD CRACK

DIFFERENT TYPES OF CRACKS

WLN133918

PIETYR

- IACINGA O NI

- FINT B GRS |

- %O fed |

- TS SNRSS (/PN

- e FEer|

- TN -G qg (IH-RfBs I7 SRS
- (@ (NOIE Wfofie TeTId |

ofSara

A AfStaTeyas

- oI, BIET2 (AT, WRIF 933 O IR S50
T fARGs G33 (35-26: Fare 21|

- TN YNNG AACHIG A6 FA0© 2|

- R /R TS FA© A

- W A AITF FACS (A

- IEF ST (FIE/FN TIRF FAO XA
B STMENYAS I

- TS ARTF FIOER G JHI0 (RG ToTorR

JRZE FE A0 V 4G FACS 2 A8 FN
RGOS R(EACENG IR B YN ST
TS @ (AT AEBe 37%) | s s
O] SIS /O A |

- OIS AV/FICNT FIoaSfTT QN FIGTAT
NOITST LT SMOfGie FATS (I I3 FW
RGN R(EACHG TR FF YN ST
FACS R (AT fARMBe 37%) | SIS s
O D] FHACO (A |

BT AT

QUG PO (MR 3 FOG FACO (GG 4Qd
fer| (= 9)

Fig 9 W N
INCOMPLETE
PENETRATION
;
FEATINZ
- IS B Y A - N @O (]
- SRS 1S ¢ @I

EEEEIREREIL

- IS IAI

- TG ORI R(EACKIS BRI

- fSifds I o FAE ST weries Aifieraer A
MG |

- RECITGH G (1

- v 6 SN |

AfsaEa

A AfStargyas

- (RUOER AP (@I G2 ATIGAIT F© ST
fAFo® S|

- 3T THIIAF 2EACHG BIZA |

- Sf3F STIRDS NS ATIG.

- A 6 GG B0 BRI IOTT AT |
- 3T I (O ATIGH|
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B SSTMYNYAS X

- 6 ST I3 FAF STISLTII GV QA6
NE A | F6 MOMGe FACS A AL FOIO
OG0 FACO (I | TN A3 FFATAG Gy
STARGe ST A2fGe FH GUTBOE AN
(ofg 00 [ |

A ABGG: FY I NN F S GAFIT JH(6
(OTGR N O =g | (57 10)

Fig 10

<]

SLAG INCLUSION IN BUTT WELD

WLN13391A

FEATINZ
- TS (S
- A N CONRTeR IR0 Ffoas FH @S
REACHS IR
- Ofefi& FIETI
- R b |
- TS SRS (PN |
- NIFO-I TS AfSE AR wrovfigy A eeae|
ofSara
A AfStaTEyas
- AT AT ABIS FATS (A

- AfOF R FIH (LT AACHIG I FAO
=l

- S5 Sk TS IR FAC© Q|
- N5 SIS (S IIIRF FACO I |

- WIFE-T ST AT AT T
iz Ave Fare [

B STMYNYAS X

- AETH/SRCTEA AN WSGSFT Gy IF(6
TI2NG AT B6UGa II9RIT B T (A2
TIINOIF RS AR AT (ofF FF TS
SR (FACS | TOTSAT N TASG &G
TN T TSIel VG MG FATS (I A8
AN STAGLFACO Q|

roIfgE Bed (foa 11)

G2 FO6F SORTNRG ST I Wfefie &I
T 2| A6 FOIS B/FeIe AN Gl F Ao
8T 41l

Fig 11

NORMAL EXCESSIVE
Rg REINFORCEMENT REINFORCEMENT

ACCEPTABLE
CONVEX FILLET WELD

EXCESSIVE CONVEXITY
OR OVERSIZED WELD

NORMAL —
REINFORCEMENT

— EXCESSIVE
REINFORCEMENT

EXCESSIVE CONVEXITY OR
OVERSIZED WELD OR EXCESSIVE REINFORCEMENT

WLN13391B

OIS TISeTOl / LY ¥ ATy

G 1 FPCeI6 STATT QN1 R8T SIS (Vo1 AfH
STITEOA (B I ST ST AN NITH A O
g2 IO WOIEE Wl I NS Sl AFg
Il (foa 12)

<£ R v
JEATIYZ

- RECHICGS el AN I e RG (RATpIReT |
- (T O ACHS IR

- ST WoIfE< 51|

- YY) AR AT PELINK RS I19=1F S ST el
ST |

- WNONP WIFA ST gt SN ffze =%
o

- (PG BT o 7|

- (A0 AT WK WIS REACHNG (I
ofSaa

- 3T I (Af6S

- SBRP REARES B

- IO QTS S|

Fig

WLN13391C
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ST 9 9% (CG & M) TAATND GINT TATF© GHTARGT 1.3.40
STHITIF (Welder)- FFBTaa ST stamsmer

AT IRt N, ST 4a=a *M2 o TTTB, WIIN 8 AZfe

(Specification of pipes various type of pipe joints, position & procedure)

TTM*IT: G2 AT (T AN ST 27N
. fAfST 497 AR GTHA® ANF FACo|

« AETHT CHIRRTI*N I FaTO|
. AT STHHTA IO W I FaATS|
. AR QTS Mg ITLN FATS|
AM2H IRt . RO S
- G0 AR 9 WP AT IT @) NN grefey w1 ST TS G2 TS G ST e
SRR T (OD) AR S =1 =1 TS T G2 TG AP SMECR WP A
. fS NISIE 3 WHR (NPS) MRS Trag a1 A7 ATAR G4 N6 |
Al AR LI CREAR AFACON
- PR LTS T A O AN FAOAITO | 375 Ty
=
> 6 oo
587 LTS SBIENG TR IITe 3T 43¢ Jfo
JREF AT 33 IR ST (IY BTy F1 2 3 AT [ 1)

OIS W 1161-1998 S, NN P13, 4, Fig 1
32 AR I (W) s 2=vre ot e, fz
TRNR 32 1 (A Te [Roe w41 G| —

BUTT JOINT T-JOINT ANGLE JOINT

ST AR N GO STATTS
(O, TS, GreT ROTH AFIRC SThel AP S RIS - M
01’]'30{ ml @:( aﬂ%@m a S a 5 \‘) zzﬂ- | ‘QWTQ mq, LAP-TYPE JOINT COMPOSITE JOINT

CNYNTNF 3¢ P FIRAIT 123 SICorNa Gre
AP IR0 R ||

STHRGS MRTHF fIer
e QRRE CTREts 97 o ETRN0o 419 \/
G IR P 41y T tofF | ortnd fARfetfs s3f[ar

AT PIPE FLANGE JOINT

- OO AP S|

- TFMIHT TR 4AE OIS HBT|

- ON© IR ({125

- G FNFACTR DIECT S Z07|

- (YT STA|

AR ST Ao

SE F BIRT 1R ST NS AR |
- (VOIS IF SRS

- BRTBH G ST STafe
- e o et

82

WLN134011

17
-

WLN134012




8 I G0 (53 3)

ATZH 16 GUALRET STAB: ALFTO ATRHN 473
fOOa TUT OB AN food (AF ST Fa
A | 1R AR SIS (LU P FIAE A, JFG
TG TS TIZA (TN AN, WY@ NP, THT 3

SOIRAR0A SR 5 28 oW |
Fig 3 ‘ i ‘
pu i 450 77777777777777
ELBOW JOINT %
=
G2 B WIZN A2 ST FACO IIZ© 27|
A2 ST WIB (BT 4 933 5)
DD
1G POSITION

PIPE HORIZONTAL ROLLED
WELD FLAT (£15°)

ROTATE PIPE AND DEPOSIT
WELD AT OR NEAR THE TOP

15°  15°
|

2G - POSITION
PIPE VERTICAL WELD HORIZONTAL (£15°)

PIPE SHALL NOT BE ROTATED DURING WELDING.

WLN134014

Fig 5

5G POSITION

PIPE HORIZONTAL FIXED (£15°)
WELD FLAT, VERTICAL, OVERHEAD

PIPE SHALL NOT BE ROTATED DURING WELDING.

(O

6G - POSITION
PIPE INCLINED FIXED (45° £15°)
WELD FLAT, VERTICAL, OVERHEAD

PIPE SHALL NOT BE ROTATED DURING WELDING.

2G - qYONF WIZH T2 STTT WAg 2N W56
Nore 75|

5 G - SNwd ((B) SRR 213N ST WA A3
S WO TS|

6 G - 2125 STITe 572 ((FF) WIFN WL 2N W%
TGP ]2 OFF TN Gol2 A9 S |

16 GLA O[T STIRSLTIT ST A2 20O A
1 S 1 (TR (16 SIB)
2 332G, 5G 9]3 6G WIZ) |

IE BT A2 A6 IR SDBe 16 WIBH

A TS Yo S 33
B (SISO A@fw|

1a) HNITS JAIN *NFHRS ZUAT, TMF Frar AT
8T (16 WIXIA) (Pipe welding by arc (in 1G
position) by continuous rotation method): RIEG K|
TACH TBAGNS SRS AT ANST AfdH
BRS I32 STARSL FAT GLACHR TGP ANIC S
ST 0| TS FA0© [ (T @R 938 e YA
Sf3F ANFFFICT AR 478 MG A5

A AfTHF FICO© Q| 0 FI63 A8 FI3fEAR
DA (A0 35° G9 I (T HBO FACO Q| AF6
P06 (FA 1.5 (A 2.5 NN e =11

STAGLTT G ATRA (316 F1(Setting the pipes for
welding): 45 (26 TN IRLNTS BN ST FACS
Q| FILIG 6 (F5T 215 0.75 N TN 287 Sow|
S I A1 (ARSI BIIP FH1 assembly (P TS (A
TS assembly(® TF =S MTT (TR 17|

1N AN G JH(6 2.5 FN FO12e JAJG 43 27
AT G B0 3.15 FNN Fo124 AAFS A6
FACS =(AI 1Y AN G 70-80A 3¢ 2T AL Gy
100-110A g9 BICIG (6 PO XA

ST FAF AT *M2HorF (R 2J, . (57 6)
ST AIFGP ST W (AT ST (ATH 10°
I3 WK IO JATHIF NS 1400 21| 57 71 (96
(2ATNG BI2¥ {1 19209 FA0© 2J) |

WLN134015

1G - VG ((A1T) SRZICN 29 STIT WS, AR TS
NICERNREIGH

Fig 6

A -0.D. OF PIPE
B - 1.D. OF PIPE
C - BEVELLED EDGE

WLN134016

ROLLERS
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Fig 7

PIPE TURNED

WLN134017

TIACHR F6 (FUTON 38 STIHLTR [3re
HNTZTHN AL AL ST (A0 2O (NPT
IO ||

TN (GG (TOIIL PG WFOH A Cegel~ FACS
TR 33 TSOT S (6 WH (0 IS =(J |

(AF FF JHFMFT F6 (FA TG ZATIOOH
N (O A (Side-to-side waving motion )|

SORS ST G2 ol YU 5y oG
(TS TN S SN AUCS =S|

BIT STAGS BT S(AH: A1 GBS VA F GBS
ATITG (NG ST T T, ©2 BIIF ST
TN PR A O ORI ARG FI AR Ao
([ OIFNF ST FACO (A |

fRery A Aty STafGe Sy a1 AT Foxw
Y IRFT AME PO S FA® A=
NS SN FACO Q| [RENCEICNC ATy
ATRCHNF TP ST 20O =S|

1b) CTSTTN-BTA STHI5E RTAT 96 *MRTHA B
STH2 (16 WIF W2AT§ YN ZT4T) (Welding of a
pipe butt (IG position i.e. by rotation) by segmental
welding)

ATRANT S 2.5 N 6 M T 350 (AT
40° (I (Ao BT =

N2HBTP W51 WC@T BIF FI0 2 438 Ffo V'
(S assembly(F F1UCO (J| (64 8)

Fig 8

WLN134018

84

B (TG (761K (TDC) (AT 10° & W SEI2H FACO
R 32 0 A O FACO I | PO (FOIF Fos

WG FACS JHM6 (6 I 9IS I FACS 2
| 0 AR [NAFY FICO© IR S AN
PO A | (B@9)

Fig 9 10°

STOP WELD

WLN134019

WELDING FIRST SEGMENT

- 60° U9 TN JF6 TN STARDE FAT (A,
BTG TF FACO (| 75 AUTO R (ZPOIF (I T
eall

- TOfSS-a =TS 10° N1 28T HAS ARHT JAITe =1
|

- ST ST AN (1T WHT A TgeT FATO 2
33 G5 ST 7T B PO (A | - WS 60°
TN STIE FAC® 21 | (57 10)

Fig 10 START WELD 10°

PREVIOUSLY
WELDED
SEGMENT
STOP WELD

WLN13401A

WELDING SECOND SEGMENT

- 6 A ST NI RS AR (NG ST BIfeTs
(TS (A | - N2AE TS (A TOH W (INACHI
w5 ORSfiTs = =31

- WF SEI3S FAO Q| e e ((FEs) I
TNl A0S (| AJSH IV FACS 72 A2
ATS BT RESHH I AT AT (ATF ANTE N
TIE AIZF FAS (A

- 60° (TSICNCG fRpfels A T4 FA0© 2|
R SIEN (@TY SIS a1 AT STN52 (Pipe
welding by arc in fixed positions)

Y2 QARG FAF G ATRASIACH (IR W N
BIR R ER | B G [ E RS R NES T ACTER Bl
SRS FAT X, Y2 (IS BT WAIBT ST
AR | IM FI AR O T ohie =, OI=( STASS
WAIFNCF 5G WIZW 1 27|
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NINT AR TG WIZN (L TSI ST
ARAfe 9 F91 2T OIS 27 2G 932 66 WAIFH |
M BTG AR G (NHE R O OFT 2T, O
G2 WRIFIOF 26 WIFW I 271 I BI 2120
W WHeiNP q92 TR So¥ AN P 45° 4
JCF A, OTRCE SIS WIBNCP 6G WIZ I 27|

5G WIRMN, JB6 A2 A6 TA6 RO Fgfo
I SIS FAT (IO AH|

GRS 1: AR QA6 A A, B, C 933 D 7 516
IR [TOF | YT T* A 1 (ATH 2 V& I
ST WRIZNN ST FA 2| OGN L B SORRG
IR 3 (ATH 4 1S STAD T T | AIIS e 3
(AT 2 LS C 2 O 4 (ATH 1 XS D ¥ OFF
TAIT WIZNA STASe 41 =1 (6F 11)

Fig 13 START

WLN134023

FfS 3: QTR WF AT T 661 (ATH 1257 1S T
AT 32 O WK 661 (ATF 1257 2@ I e
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5G POSITION
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Fig 4

5G POSITION, AXIS OF PIPE HORIZONTAL.
THE PIPE IS HORIZONTALLY FIXED AND CANNOT
BE ROLLED IN THE WELDING PROCESS.
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A AATO I (T AT 6 I8 G {90 978 H G2
™| (AR XX AG O, 1,2, 3,4,5,6,54,3,2,1,0
fRIICI '0-1' AU ST 12 AT |

42 13fC 77 (At XX'-9 OFF ([ W [ |

TG 6, 5, 4, 3, 2, 1, 0' (WP XX~ STNSA
TGN ([ NHT© A1 g2 710 Ty @41
(I 2N (0 135 ST @A 13 IS FIGE|

R T3 IR S 1316 s TI06 o1 fRre
TR G4 45° 21T AR GV ATIGANT (COAATIG
ABO (T | (GOANTNG A9 AW 3 (AP 5 AN JemS>
e =@ (5@ 30)

(I TR0 JBT6 916 (GO TG I G (For develop-
ing a hole in the base pipe):%ﬂﬁ(ﬂ?@"i@, WW
0-1MATGA SN 3, 2, 1,0, 1, 2, 3 NINF AB I STNSA
76 @ WS 21|

Fig 30

DEVELOPMENT FOR 45° BRANCH JOINT
"50 mm OD PIPES"

SHAPE OF 45° BRANCH
PIPE DEVELOPMENT

MAIN PIPE HOLE DEVELOPMENT

WLN134241

0,1, 2,3, 4,5, 6 (AF SHF (I WO F| 4R
THY @ 76 WefNF @UF I (M| G0
7T IERCRT AT 14T Rre (191 MTo X1 97 Gy
TACNIT (COTNTT 44N B |
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™iST 95 97 (CG & M)

TN GIT T JHTAARG 1.3.43

STHIIF (Welder)- FSOTAT STAGTITSTOT

WWW&%@ qYQRI4(Brief use of Manifold system)

TTM*IT: G2 AT (T AN S5 27N

« WINTHIES T8N 933 99 AFAST I FaT01

. (UNTTIEG sBraa fAsfer, JfIem a3s wyfIarafd 3o Face|
« Elbow, Tee, 'Y’ 43¢ JTB GLNTH GIAT AN (GTOAATTB I FATS |

TN GH0 SARHTHN WAPSE ST 7 PO
(T RIFACNT Gy SZI AT Z S ors A AR
QAT g3 SR SN ATGH =T, S
GF6 (NNTPIRS 6N STHIT ST |

AITATON

- (TGS WNTPIES SN

- GO NP SeN

(TGS WNCPIRS 56N Wit 72 41 fox Pifdors
AF6 SIS ICFI SN SIS AP - IAT 97 (G’
g3 IF0 AL TSIV T20NT AN AT A
@ 1) TG 433 TWHATCEN AT G JLF
I A1 2

PLUG TO SEAL THE
UNUSED CONNECTION
PIG TAIL CONNECTIONS @
R a2
2\
o Sl
3
§

Fig 1

WLN134311

PORTABLE MANIFOLD SYSTEM (EXTENDABLE)

96

Y« BIFRW WS ([ =T, ©4F WAd@fe Siferarg
IHaO R 2 AP COINIE WNCHIRS’ 6N Jel
=™ (Fa 2) ARG 433 AN Ty 424F
TP ATHN 2406 41 20T | 2 WINPRoR e
MRS HfFSd 76 IF ACH| T4 JF0 I
fAGTS A4 =T IYN | B0 2 FT =4

G2 4ANT NG’ 06N 99 IR I
I

G2 WNTPROSETS NOTF (ABTEAGS TSN AT T
RSN FAMGOMNE ATITO FGFRRATH AT YIS
Gi3 ISR 19T AT 15 kg/cm2 (O BT (M|
SIS STAS T IO AN Gy AT AT
STIRCG WA D™ 519 fFNFaE O ATToBEre
6 TATOBIALE, SoHN-OeTe A8 fNTFP 9T =71

T — Lo la
1T

OXYGEN MANIFOLD FUEL GAS MANIFOLD

R - OXYGEN REGULATOR
AR- ACETYLENE REGULATOR
RM- MANIFOLD REGULATOR

VARIOUS TYPES OF WELDING AND CUTTING INSTALLATIONS
STATIONARY MANIFOLD SYSTEM

WLN134312




™ieT 95 9 (CG & M)

TN GIT ST © ARG 1.3.44

ST/ (Welder)- SOt STRfGTRISTOT

TS STHD: fFad 96 CHIRTI N 933 SH1A(Gas welding filler rods

specification & use)

TTM*IT: G2 AT (T AN 56 2079
. FXreTe Atoa 49w 932 wEag N At
. FSFe1a A0 ATONITST 3T FATO|

. fpetra A6 93 97 TF 8 THMIHT IF FATS |

fFeITd 90 932 9T W(Filler rod and its neces-
sity): STITST QTS AFFNR FTNT GG e (WO
RS IR BTGNS AT AR THUR IR G Al
ACRAF P 6 1 (ARG 96 |

O FATH (O, B NN [FelF 0 JIIZF FAT
Tfow|

O, AN, TS 9 I A9 Y6 QTN ST A0
PO YL YR |

S WMNA F57a1d 6 97 GT ATHGTNI:
- SHGHN I (AFTSNL SO FAAT)
- SIS AT VIS ([1Ey fAg ey

- o B 57 4l

AToell NN Te@sfeld SoBfe erfS FK
WY, qF(06 913/41G (SfF =V ©IY/CHT (TG T
TICH A0 UG (OfF T =TT | 4R ST F0g
WS O FCH (TS 92 AIGs ATAGNIT, IS
G316 e *IfS e 1|

Y 93w g3 4G g9 Ay o6 e [ 43
TR JF06 Pl IO ATG | ASH arg a6
OIS P TG ATITOH |

IS ST W 1278 - 1972

eI 0T R AT (A NEfR{® = T 1.00,
1.201 1.60, 2.00, 2.50, 3.15, 4.00, 5.00 433 6.30 fXf371 ™
fAtFa (BHE T el 0o 4 N T (s
e 6 1920 2F| T MIFT (FHTEAT G5 6.3
N o @ Feg 90 I73T© 27| I STRJe I
Ty 6 FIfN O A1 99 (@I T R 6 ke
=W Felrg q0ea oar:-500 AT 1 1000 NI

4 I T BT el IO AR NN 20
STIGLTAT G IR HA1 2T A1 |

IZ© NI S [FA] TOSET FrofId NHFF =4
1.6 TN 432 3.15 FXN 57| TS =AHT 210 fFaArg
O TSFHNT STNY G (W67 (ATF T FAE
TINY O WA 06 o B9 (MST | O3
G2 e TOSTEAF I 2T FATH (FIOG 2SS 5
(C.C.M.S) RFeTIg 91

b B | B AR E S ] e B e B o s R | B U
POICT ATHY F09 X[ |

SITST ST IIZ© (ISR G BT I (Different
types of filler rods used in gas welding)

B S [T B N B U B | S IS UG BB VR ISR A
1 N2A0® ™ (1=afow &g ATy (ofF a1 27 e
{0 TITG A1 (5T (NI ATICIT 41Q TN =T

IEGIEEMEREC AR B GIRCE RO FIRGIE RIS G Rt
STIOITT (YNIF A | - CNRAO® pellg TG

- I (TRA0S fRFeR I6

- (PTREIB® 4G G e YRS [Pl TG
- I (TRR0S 41 G STFF L fRFeld TG
G (ENRROS fFeAd AT ATS (1= ACFH |

TRNO® PR 90T (=1, PR, SifFw, SeTwd 933
AT ACH |

I B2V Rt (=, S, Sifds~ 3z e (@
(P GB6 A GRS TATATN TN WISy, fNRed,
(SFIRTETN, Ao~ 2o ACH |

o (T2AG® G2 A 96 WMo | (@NRA0S 419
TAMIN ACACR. W-(ENRA0® FaArd T0SfFa v~
ST, SN N0 (F (FNS -G0S 419
ST AF6 TNNCFAS ST 612 fFFelig 900 O,
S, f e, sty Sifdes 2enfid sy o,
NN, o~ 2Nt 41e AT |

B0 [RHE FGR G ADF fFAR TG NG~ STwa
QTSR GAT JF6 WoT8 BFFYY AATH|
BTG FAT TATAIN (A 6 PG FIOT IV
MBI VT I NP YN A6 S T, 42 4N 7Y
IH06 ABIR® ST Felra GFe f[RIGN F41 T
| GG FRFA1a o IV I STIHLTI G T
ATIGAITOIT T RO [REREENT [@OQ (ST =TI
Sreael 1 WYNNO Gol RIEAR FRCT g6 G
AW, A7 LR BT S 2| 1S: 1278-1972*
T TG TR G5 AT A6 RN AT BT WA
AT N FE R0 SRR
IS: 2927-1975* T (JfGig WNF I I A6
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OGN ST F1 Y (T 4R CARIRFF* I asfe fN*ow
P eI GAMIN TIRE I =W FR L, 92
AR QI WHRIMS W NN FCATGHNT
RPN 96 VIR FA ATAMGH (O A, JR AN
CFLE JAS® FHHTO! 572 B 90 IIZTD FT
S|

BTG I MOT FLG AF6 P G [NLH~ FAC,
ST FAT (I 9 [P I00F STANCNT
X© [

Reetra 0 NAeEE T (¥ [REaeE [{e~ 9o
QI O R7:

a (337 4IQH 44 A< 51O

b (I 4Ng [Y

NS ABfOT 4=

STGe FE AW, NI I I FOIS IOl I
TG WIFW RN Gl 1 =

STARGLTIAT FIACY (I (VO (ATH (FINS Y
OAIT 5o AR [T

[¢) o o

—+

Y] 8 THFMITHT

PeTe OV FI (@Y IO ARTHR, OF WAIZT
ST H1 6w | [{FOR 49t+d ek 96 fNfFe Fa1
Gfbs I

fAFS® IO AT (T NIG ]S ORI ARG
G2 SO MG TNy SN WR |

(TN OB WIRT P IOSE T FAT T8I
N, T GO B - (STeTd ol |G
VIR FIRE AT (TS A

e Fre 23 (T TCH NEEI, &, (o,
3L WTESIF WO 71 (ATF T | STIRSTIT ST
WA ST2TOT FAE G TG0 ST {1 @
N e FH0° 2[|

2fSTo 41y 96 T orge fFera 96 Ara.
IS: 1278 - 1972 432 IS: 2927 - 1975 F:YF|
AR 1: T STABLTNT Gy o117 419
a3 FIH)
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™IS 9 a9 (CG & M)

WTNATRND GNT AATF© AFAA2GT 1.3.45

ST/ (Welder)- SOt STRGTRISTOT

M STHAT FILHA AT Q32 T (Gas Welding Fluxes types and

Function)

TTM*IT: G2 AT (T AN 56T 27N

« STITST STNHLTH I A3 AT FILIIEOT I FATO|
. STHY: FITHA AFIT 993 OIHA COITATGIE NN fAte |

STIBLTIN AT A3 STIBLIIF IANY WAME©
IS (& ARSI FACO0 FIH IIF FA1 2,
38 ARONE STARHTI PGS WS G FAG
T STIRSLTI TS IS GEABIA AT FAT JH6
PSR (120G 9ifel®) I (9|

MTH STATTH FILHA ITOT: NHRG AQO FI,
YRS q33 W WY& ASTHY FAT A ST
QBITANCD OO FACO AH|

I 4O AARCF OB T 41 (Q6 FIH (Lo
SRy B

FHBE THRCRAF ANGO FACO I AT
PICO A2 NAAT 9 NN {¥© (AP SIS
T 41Q ARHRE A G ARTRROR JTG6 AN
PG AN

I (0, ATOUF I3 O WHBICT ANSH I | FTH
ATIMF afo FoF 1 9 (LT AR

Fig 1
PASTE, POWDER,
OR LIQUID FORM
BLOW PIPE
FLUX
Z ADHERES
FILLER ROD jchloRen
\ HEAT AND DIP \
BRUSH

FILLER
ROD

OR PASTE FORM

FLUX

SPRINKLE - POUR

WLN134411

METHOD OF APPLICATION

FIH FATHI FAT: (TN F1H ﬁmmw IR K|
WA B A, T S5 ¢ SO0 ST
(ATH ST SR 591 FA0® 21| (57T 2)

WWWWWWQW‘TWWW
WD o o 511 Fate =@ (Ba 2)

IMe g6 wF-Tmiiolaw Fue oo awfe
ST YTt ST (T, O (ARSI CFLT JF6
I IR FAT ATAG | SIS TN B2 1A
WY STTHTABLP G (AT T B N 92 IO
TS (ATFS T B ORI AP ]2 ATHIE (NG
QL G S AN (M | BTG (1Y 8T AT,
FICHT NIRRT N FHT Fa1 Gfow |

Fig 2

DIPPING THE HOT ROD IN
THE TIN OF FLUX MAY RUIN
THE WHOLE CONTENTS

RECEPTACLE INTO WHICH
THE ROD MAY BE DIPPED

MOLTEN WAX IN THIS
RECESS SEALS CONTENTS
FOR LONG PERIODS

REPLACE THE LID
IMMEDIATELY AFTER USE

METHOD OF STORING FLUX

TFICHT IR AR ST M (FGe TITSTR
ATH, FICIT TIPS NI I WA= |
SIHETONR P IO A @ | WO, PIUHT
WIEEIH, I PO TR N FT =, OI=CeT
VT 41 ]RSO} Qe 36 RO ATH|

FIHT IR AT G fFg &S N
(RS Z:

- NN 92 SN STy - ST
O 2@ 432 (G I FACO Q| YN NIFT
NS (MR ©L V2R SWITGT 5 *FS1e* T
%o GRIT Mo ](F, 992 TR 9N O IR
P YT (T ||

WLN134412
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e 9@ av (€6 & M)

BTNNATND TN AATF© AFIA267 1.3.46

STHTIF (Welder)- FSOTAT STAH TS TOT

M (FfSre, CIeTfae, NS, AT, HAXT 8 IIIZNA(Gas brazing, soldering,

principle, types, flux & uses)

TTM*IT: G2 AT (T AN ST 2qN
. (TS 92 CAETIfA: e Ao FAro|
. (JfSs 933 TR 9 4N IfT FATO|

. (3fSr: 933 CIreoTfae @ TITO FICHA I Ao |

. (T3 932 AT G AT STHY FATS|

. ST FILHT AT 932 SITRF (SBITATGF NN At |

a3 (ITis =T GH16 G107 (IO AT M 450°C
G BT OINNIEIY HdT X, (TN GRS 450°C
a3 N a1 =TI

IS NfS: @GSz 1 G, SIF ReeTra (dHD
&1 711 7f0 TS O JAeaw 9 & 22 =
(ST 1)

Fig 1 BRAZING FILLER METAL
TORCH TIP
Q
BRAZING N\
ROD
Nt ~ N\~ - TORCHTP
BRAZING FILLER METAL LIQUIFIED BRAZING FILLER g
THROUGH THE COMPLETE FLUX METAL IN THE JOINT z
THICKNESS 3
(31T TIfG® 2MTHN

PACO ]|, (o1, [, 78 N0 AHNHHACV G3

- SIfoF TN I FE GUTBR *FoI F6
FACO Q| (6 CTMN_IA 0 W&y FAGF
I L N® W14 0.08 W)

Fig 4

JOB

TORCH

FILLER ROD

TORCH BRAZING

WL122914

- (=1 @ F5tad (3G FI19 Gy 75% ([IATH
ANCOIHT ANY 25% ([T WG (07 HHIE)
= R (0 (OfF IR FTH MR 333277 F41

2| TLEYVS (I FICSH (FIRRG, (PIEIRG, ({1,
UG5 78 Grel AMFH | O12 IIRL P 4199 BN
oSS T TNYF FIH Ao A Fa1 =W

cafer: gz fafew *ngfe

B6 JfSis(Torch brazing): (337 41 W - WG
T - (6T 2)!

&5 (IS (Furnace brazing): (I W= asfe (JfGe
A @ IS (FGrg TAMITNG SN AT A4 =
Rassembly® BfETS A4 2T | JF2IFV O SN
FAIK G Ol N7 F1 =31 (6@ 3)

Fig 3
BACK GASSING
INLET
VACUUM
e VACUUM GAUGE
SEALS VACUUM
 ——— LINE
% %
THERMO S
COUPLE
WORK SUPPORT
FIXTURE
HEAVY
WALLED It g
CGmE HEATING
RETORT ELEMENT
g WORK PIECE
NAVaVaVaVaUaVeUs
7Y
REFRACTORY
INSULATING WALL z
N
VACUUM FURNACE FOR BRAZING §

G (IS (Dip brazing): (FGrs FAT W@ (FfGi
fRPelTd (BT sifer® 41 1 IS B (6F 4)
gy fAwfosr® w41 =1

OIS (JfTiz(Induction brazing): (JfGg FaT
e @3fe] OF6 FRIFITT™ (Ifeod AMII WL
@fGg BAMIH AT ey 271 At 96 T
Hrod NI FYAT AT GUTHBTEATS {F @Y
41 2. (54 5)
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fSrere1a (@fSis(Silver brazing:): e @EfGF
FYNS FYNS Ao =018 I = | f[7F 2FF 433
NG GUITB FAE G0 770 AT Ao
YT GBIC | ST S e, (JTET W SfATH oY
FA AP ST S GO o1 567 TN
o foF fOF Mg S (9 (MSTE G A6 JH6
YA MIFIA 78 SRy AT | FSeTor (&S e 76
A STTNIE AT Woo (ATH boooC [ AT (I 419
(AT 1. 5T 6 CHENTET o1 GO A7 S O
oo Sietor @G (AT TR

Fig 4

PART TO BE BRAZED

MOLTEN BRAZING METAL

WL122916

(BT ST QG GUIBI6(P NNDOIF / T oIS o
HACO =TI

TUACE J]¢ Feld 00 BT O I AT
HACO Q|

S (&G B9 0o NI ©ANF [Nog I
(T OTPMIER GLAGO0P ST FACO S|

N AP (P IR B GACH (ARG 1 M
N FSieTora (IS fRFa1a TG AT F0© [ | fFa
TOMHF (FONT W 1IN FACS 2(J, I TLRENS I
S ST OIANTGIF (AT 10 (ATH 15° (I =

TG (RSN STATH HNEY N B G600 IS
2o MO 2T |

WINE I THNAGY B G616 OeTONS ATHR
FACO A

(3fG2 FTH (Brazing fluxes): RPGGG (IIATH =A
RS9 AT Ty SR 3913, 6 Grera S ey
TofF GBIB (HTET B ATIIS FT =T

M PN OIANGN (FNGe FAO 2, OIR(A AHETO
AT HMAT CFRIRG II2F F41 2| 42 FrEaef
NN, (FINEN, Sifasy q3g ([fRferamws
RrFE3 R WERCEE AR |

SR (@Gt G I7ze FIABE (FER6 q
(TS RCO AN W Grel AT (06 (o BH IR
A=A
(3Tt 99 JfI&T(Advantages of brazing)-
. TUUCH T AR NI Y SN R Fi
Y 1 PR P ACG =J A
(ARY I OGRS (Of] F = ©1R
e I =Y

(BTN I AT AT = |

AfGig (BHTHT T o STIHITIR (T
ol TFold TG 2T 1|

AT =TS (RN T (0O AE.
TS SRR FIRACYT ATFO WY I 10 G |

3fere 9= W&ﬁ'ﬂT(Disadvantages of brazing):

I ST TR NG ST~ =,
IR TS (FAF 49 ATAGNIT HIFIQ!
AL FNOT NS AP AL

TS (IS ST (6 B Sl O T3
IR CFCA|

(G AT (eI 0 98 AT S MO
AT, (512 FIFCY (I (NI MY Y SIAwIF (T
ol

(3fSis 97 AT (Application of Brazing)

. (3G =T =R 56, Bt *nes FIRG foor, 26
I, (INSH A6, WGICNRIR @GTI6 (FIF
3ONM (OIGT (MSTE G 320 3T |

4G 6 e S T2 4o foN WY, (@S5,
AT, TSN SN (A (SIS fATS A |

. 12 AR [foq W (oror fire g2 4o
I FAT =W

Fig 7
FILLER METAL RING

7 7

N@

A

~— TUBE

INDUCTION
COIL

U Y

jU\ﬁU

PLUG TO BE BRAZED
WITH THE TUBE

WL122917

INDUCTION BRAZING
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Cﬂ'l@lﬁ'{(soldering,): TGS =6 IS 36 A
TR WEITN oS O NNF SN B0 HeF
4o IR TS FA1 2T | (TROIAS NeTDs, I 28T
TABFINRET (G FW| (FTa 7)

o1 MRS (Principle of Soldering): (OIS
AN (TR0 FA WLTHF 1Y (IS SATAIN) 51N
FACO IIT© | GG Ol 4TQre STy a3e
€8 B B Ko A R SICE I LG SR K ) (R E s [N 2 B )
OEEICIREEE:)

Fig 8

TINING OF THE
COPPERTIP

SOLDERING
IRON

SOLDERED
SEAM

NOTE THE DIRECTION IN WHICH THE
COPPER IS MOVED AS THE SOLDERED
SEAM PROGRESSES.

WL122912

SOLDERING WITH A SOLDERING IRON

CATESTAS aq HABTATON(Type of solder)

EERY mﬁa(Soft soldering): (19 AT IIT©
fFAT 4T9F AT 427°C I fNCE ATF | ¥IW
CIRIIRSTIR G 19200 S3HF 4rowsfe] =

- 5 - ST GRS SURY CTRSIRTR GiY)

- fox-Shw-se |

HAfFMorE ~aN Coeersy’ B Sragy w41 27|
NI TN -7 T ATIGNIT B B0 (RS
12 RIF HAIAR B 2, TE A9 oI e (of g

=W 432 AfoF (APfeFen A §Ea Ny M Togs
A1 =

WH6 (AToad = (Composition of soft solder)

SIS NI (O =61 A5 43¢ forg 9f6 Fewa
e T qn [Rfox Sgare Y toff a1 =11
P 4T TR I FA1 AR O ([{A 41Y 438
TSI BTN BN fNod FE|

AN o1 [N W1 ] [/FOx #0819
(TN 56, 4, (156, (6 AT ©OIF 29911 |

N6 (ATSTA(Hard solder): 4% O, o, F9W, 7T,
FICGIAN 8 FIFIACI FHFT 41Q 32 O 1Y
TR0 AR GioW A= = | F¥49eT A1 ({11 92 AT
IT© IG {Q| GO resfa (T ororrary Oed

PACO TN O FATO JF6 (J156 99 AT =T | ([T 9)

/a STAINLESS STEEL TUBE
/

FILLER ROD IS FED HERE

Q

NN

SILVER BRAZING OF STAINLESS STEEL
TUBE WITH COPPER TUBE

Cr— N

/ COPPER TUBE

WLN110989

There should be clearly visible lines

wire =y

sharped fillet

solder

contact angle 8

terminal | I

G514y 99 CNife s WATCI*TN(Basic operation
in soldering): (STFTIHE A G5 SAAIN BT
N RISEIRIER]

(25, NAET, YT M F WIHRG, ATHCA O PR,
IS, N (AR 1 SO O I B AN
FA =TI

TG AT “1S0 THNR(GT BT TN Gy
FIH M @ =W (©F 2)

CTETRIG 6 ST (oI T T s sar =31
(5 3a, b G2 ¢) TR fo~NgS Oowrg G == /=™
B GCACHT MG ST FIACY (5N 6 |

O A6 N6 (MTIG3, AL I IHNS B
AT AT S (0T ACH |

ADF BHF BAF® ASF@ (017 ST AT I
32 GLIABIOE SGT T 2T

TICHF JITATON(Types of flux)

THUIIAI (corrosive): G2 RN T [GF (FRIZG,
TN (FRI20, ARGHIEF SIGT Vo
CGE AL A | I2 LN FPIH (37 419 T IF(6
HIFIA IGI WSAN (OfF FCI| T2 0T A
T WIN2 YTT ATHR FA00 2T (TN GA66
FIIFICII (LT AT T CTAMN G2 4N 1 9T
R N (TN (IO BIOG

W-W(Non-corrosive)z aafd o 1’;9_\‘2':975
22| 57 (AF JF6 A-FIFA I8 ASIN (O

2| Q& (IIFOF FI0GT, B ARITNHNF I(FI N0 7
A8 (T (T OV =T (TAN 57T = |
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AR SAFAT G OALF FIH:-
TO-NS (PIAIRG
fOF 932 MEACNIRGG NI - NG PP
TG
for-fo= (TR
SIST-BICET TG
Pree, O, (J1&-7S1 (FIHIRG, TG |

CATSTTAS T3 (Soldering flux): SETGHTNT FIRCY
AINSTAR A0 T fFG NIV TS 4req WHoT
ATG | (TTI[L FAF A G 9 B WA FAT
WRATE | G2 G, GG AT FAT JHM6 I
(51 T I X7

TIF BI*TN(Function of fluxes )

1 I CTROIRE =5 (ATH TIHRG AT | A6
Y AN |

2 4fS G W T2 JH 0 O WKLY (OfF B
3¢ TR (@14 S|

3 4fF 51feT GOt Stda B ST STIo- B
RG] AQMRS 20O AR FA|

Fig 9

I W(selection of flux): 36 FIF oS
FAE G

fRRfERe Tmme aFgay|

- OTTSIES RIS o114l
- oTeoIfRe Afgw

- GO 1 AT,
Eﬁ'ﬁ'ﬁ(Advantages)

A6 TG, IV YA, TANY, AOGHP A3 TG
BIEEERRIRI

PN OGN AFEIeTO 0O ANH|
(51 (0T 5 |

(T (PICAT &A1Y, O 41Q AR AT JET (WM BT
(O AIA.

(QIGT (METF G5 S ST ATAGA |
TSI Y, (A =0
TSI B GRS (S1% (RSN (IO A
4f6 =GR AT F1 |

NN afa oo

@ I ARV ATIGH.

. IO ATHE =¥ (I FT (TS AT,
. SR FNET AfEs.
. (OIGT (MSTE LT (I OIAY [P 78 WS

RICE]

Wﬁﬁ'ﬂT (Disadvantages)

O OGN RIS BT WS |
GO NS B |

Ol [RI@IST (M F41 I

BYAG (0 W G SN |

P RIS SAMMRI TS|

SMRF WA SR AT BT TG |
G 157 (157 BT I A

T JN ATG |

qI]RI9 (Application)

SR G (O1eT SIfATR=
MASIZGNG (AR MMCE I FA 2
e, OTNT 433 QLA T FACS |
WBICNRIR (AGIIOH (FIF (TN FACO |
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ST 9T a9 (CG & M)

WTATND GNT AATF© GHAA2 G 1.3.47

ST/ (Welder)- SOt STRGsTRISTOT

M STAGS .£P|3 - PIFT AR W(Gas welding Defects- cause and

remedies)

TTHT: G2 AT I WA SN =[N
. fafen come P Fswifie Fare|

. ITST QTR 0 fofF© Farel

. Pod FEAT 932 AFSHE ITLN FATS|

HSar

(6 26 QTSI ABT0 WO 0 (@G (STl
ST ST QAT FOF FIAY 20O |

R SERF SRS SN ST I |

WIIGIAITG (Undercut:): JFHANTH I OO AT (GG
(BT IR GHI0 LG AT BT (o T (WP 1)

Fig 1

N J

UNDERCUT

NNARRNVATSNNNNY

UNDERCUT

<\
{ . 4 i

REIEE @eﬁ@l(Excessive convexity): G 0
HOIEP (GG 419 (19 BT AR e WfoRe ST
ARG =31 (Fa 2)
Fig 2

(a)

#
LS, SN

EXCESSIVE

WLN134511

REINFORCEMENT

EXCESSIVE

CONVEXITY
(b) REINFORCEMENT
Ve

~

SOTAFI*(Overlap): 6 4197 FEMGie TGT (I
HHF N 21R® 28| (6 3)

% WLN134512

R

106

Fig 3
= OVERLAP

—
LG NNNN

OVERLAP

WLN134513

Y 2

ICNEET WA TI*T(Excessive penetration): ZIW
(B0 @11 (o 4)

Fig 4

v/
EXCESS WELD METAL AT THE ROOT

WAACITTT Wwld(Lack of penetrationLack of pen-
etration): STIONIT AT Ty WGro =T 1,
S (GG Y VG fFO* TG 1 (57 5)

Fig 5

WLN134514

{ N N g

LACK OF PENETRATION

P T*INa W@ (Lack of fusion): (I3 (NOIAH BT
M PO CFCA I ANMF YL I STI AN NN
ST T I, OIR(A OIF PO Wwid I | (B 6)

WLN134515

Fig 6
LACK OF INTER

RUN FUSION
LACK OF

SIDE FUSION

¥ Y

\ LACK OF \ ROOT RUN

ROOT FUSION

WLN134516




R (Porosity): TN 4@ =S 55® W T 4F
e | (g 7)

POROSITY

WLN134517

(J1- =T (Blow-holes): Qfe NI WO ©F G
17 1 (o= 8)

Fig 8

WLN134518

HIB(Cracks): (I 419 I (ONG 419 M BOINI NHT
g6 Rfvzmenl (@ 9)

/)

.

CRACKS

W“’ff SIS (Unfilled crater): TG (10T 46 [gmer
tofi =1 (= 10)

WLN134519

UNFILLED CRATER

WLN13451A

CG&M : STITIF (NSQF - TS 2022)

WOIYS IOl / '\'ﬂ’fﬂ‘f@f STl <P (Excessive
concavity/insufficient throat thickness:): (GI\Y {19
TACG ey el 4rg (097 41 T T TS (A6
RFEET I =T (Ba 11)

Fig 11

EXCESSIVE
CONCAVITY

A - THROAT THICKNESS DUE TO
EXCESSIVE CONCAVITY

B - REQUIRED THROAT
THICKNESS

-

JIN 2F (Burn through): WOJf4F SATITT FIACY
e AT JF6 O, T FeT STTG AN AF(6 TS
=TI (6F 12)

Fig 12

WLN13451B

COLLAPSE OF WELD POOL
THROUGH PARENT METAL

WLN13451C

BURN THROUGH
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ifer 9@ aw (cG & M)

LA G AAF© AHAAROT 1.3.48

ST/ (Welder)- ot STRfGTRISTOT

W,WW‘T PG, AlS, AWS ST 2TATH TGS
R 99 NIHI9 (Electrodes types, function, at
flux coating factor, size specifications of electrode coating of electrode as per
AlS, AWS)
BTHT: G2 TS (T AN ST I
. WF QTGS FATHTG ANG FATO|

. BTATHTG 92 WIAT TIFLAF A N1 facs |

T WAV It I FATOI

G ZEATCHIG 2 T BN ¢ TR IHT6
o] ©Old, LTS 1 T ARMS (U APH
SR BGIS XS 2ATE) STHfGe APE T FACS
G2 A0 WE FIET GUACH (FAR GAW IR
FACO JIZTS . (W 1)

2ETBFCHG B IIT© [MOF (RN 2EACIHG (RS
R |

Fig 1 CORE WIRE

FLUX COATED

ELECTRODE ARG

WELDING
SUPPLY POWER

SOURCES
FILLER
METAL

=1~ 15

BASE METAL PIECES

FLUX COATED METALLIC
ELECTRODE IN THE WELDING CIRCUIT

WLN134611

IH AT "1%|\‘>(Method of flux coating):
- Ol
- IR

EUSIE] W%(Dipping method): YT UEIY A
(D IXAPIN JHIO ATE QAT T el O BN
AT WRAY WO VI T B WY O | ©12
R HGS G N |

él@'l"z‘{“'ﬂ' W%(Extrusion method): JF6 Aran
OIAF A6 THEI (AT AT =TT (TN S
BIT TS A1 2| AROMF (FIF ONHT BAT 1Y
WRAB WOF I3 RS, T T EACTO
e e =W ([T 2) 92 VAo ANS AACIHO
IERISEIEISREEIG]

Coating diameter

- Coating wire diameter

110

WIIAT FIFA(Coating factor) (o 3): WA
T ST (P OIS T T AN O AT TG
I =

Fig 2 BARE END FOR GRIPPING
IN ELECTRODE HOLDER

SOLID EXTRUDED
COVERING

STRIKING END

WLN134612

Fig 3 — CORE WIRE DIA. COATING DIA. —

COATING DIA.
CORE DIA.

COATING FACTOR =

WLN134613

COATING FACTOR

A 1.25 (ATF 1.3 97 GAIRADT A,
1.4 (ATH 1.5 G G NRAMF @V,

1.6 (AT 2.2 I3 GETOISI ATA, 32 AT Ot Aferes
ARG G 2.2 I GAH |

FIH TR AIETONR
- CTeTIfSI(Cellulosic) (PR ST RCCHG (TN

E6010)

- TPOIRA (Rutile) ST BTHT R(ETHNG (TN E6013)
- OIIEA NSO (Iron powde)(C(INN E7018)

- (W57 AfFIY(Basic coated) (NN RURTYITGH

3(51@? U (J3 E7018)

CAITATIAS RTATHTG(Cellulosic electrode):
(TLATF RCATSTG WIFVTR(H Ye© (TS
HIRATFIA BHNFIY T (SfF, (TN BT NG A S|
AR REATHIOGT WKLY Y A0l I O ST (AT



AT ANARY FA FO | ST G WA 2GS
& 71 F(F ¢ OI2 GE-*&d FOre1d OV S |
R YN BACKNG HGETS DC+ 4 FITO R 33
T BITAT AR P06 A1 STAGLITI GHN) SIS |

CIOEG =3"Cﬁ"(.'§'1'\'5(Rutile electrodes): EINEG
EATHNG, HLEV-FIOGE RO BB
TI2 WHIR(GY BT fOQf® H(I A[ET AF | 2
FEACHORE CG & M I AP T2 =Y FIRY
OO ST [T CofF B I GINT STARS (AT FIST
SROG2 AT 2| G STIA S @FFers f[NS-
FIRN PO TRy AR AR 2 TN [Reror
RATFIG ST GUHCT Gy A1 AN T7 Gy BT |

oNifers 1 RTGITGH-ATF® RTATH 16 (Basic
or hydrogen-controlled electrodes): (NIfelF T
RGNS AIg© ZEATFIC WIIY FHATAN
(ARG I FIETAT FIRANGF BN OGS FE =T |
IR GRS RECHIG BTG TIOA QOIR Boo-*IS1
oI STARHLTTR T G | WRANT 12 4TS
20 450°C (S| 300°C 4 CBIAG (Y 432 IIRIF
ST AT 150°C SINNATT FATFY (I J2 WFO!
G A1 2| A2 TIFSF TG A4 WEITH I,
IR WG G FN HHF FEETF BT T =&
(TG GOl BT ST | R SPUHNF ([AHR019 RAHo e
SROGIR WATFCIS AT Y SR A,
TS WIFICA ARV ST FAT | IR REACHG
B AMS (KIS SI5 GV REACK OO QAT
=1

TITAN ATSOId W(Iron powder electrodes):
QA NGO RCACHIGE NN (FIRF ATSOR (157
AT (ACF ST T WA T 2AACHNGT FIAFIO!
O | GUIRITFH, M REATFNGI WFol 120% 2
100% (T ©TF (ATH IS 20% I (ATF N ST |
TN STTT G0 200 ANARLATIONT FI9Y (SfF

32 YR T 2| SRS WIZN WY@ NF, 72 THF
Lt STfe ]2 FI6 WIZNAN B0 432 16
STIRGLTII N AN |

TAN 2O RTADBLHITGR SIBTA (Sizes of Mild Steel

Electrodes)
3CEC§ICE§ PG OIS el OICg I (IR

AfSO AART G50 NHE FE6 AT WD,
ST PG RATFG AHIF (1) I ST 7 =7

RTATHTC WA

gs
1.6 N

2.0 ffY
2.5 i
3.15 fIfY

4.0 fIfT
5.0 fIf
6.0 fAIf
6.3 MW
8.0 N
10.0 T3

W@WWW(Standard length of elec-
trodes): 3CF1C§IG ?I% o] ey tofF a1 R, 350 Q1
450 TN

BIEY@ 41od WIF STHHTT 936 P Ied

‘BIGT(Functions of an electrode in shielded metal arc

welding): SMAW-(S I35 JATKITGT 76 LN G,

= (53 4)

- e OrRIG AAFIC YK (AP WCHF W (I3
(VO (RJFoP AR HWET~ F(S|

- 46 oI e TGS 419 (I3 (NOIET BT Ol
P

T IO ST (HIII (G JF ST 51T I A<¢
RCEACHNGT GO JHT6 I (OfF =T T 51fero gl
TGN FI N (IS =T FH|

Fig 4 / METAL CORE

ELECTRODE

CURRENT FLOW IFLERS

BETWEEN
ELECTRODE AND
PARENT METAL

fi SLOWER
7 / MELTING
FLUX DIRECTS
'/ g / ARC STREAM
/ /

PARENT METAL

ELECTRODE FUNCTIONS

WLN134621

TN T (A BTG FAK Gy JHI0 BHNIS Ab
ST RATHIG ARG ANSFIT A2 A Gy,
IO SO SOIGNG AT (B.1.S) AT (TG FAT
Y| AR B.LS. SPIH, IR PERINHE AR
GNY NN 0 ST FAR G (T RE(FroRfe
T2 A =S ©F ER4211 FRHIR (G F41 (AT

ACINGT AFTE: LTS (Pod WH STARS
BTG fON G| O =

IR ZACIO
CRIEEGIETI)
TS WHRMS REACFG
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IRV AACS GBI I WF SIS ATFT IIT©
=T (53 5)| FRA AACFISG ¢ GUIA N A (S
| GRT W AW JH0 (6 e N 38 AF6
HAF G I (I eI 41 (157 F1 =

Fig 5

CARBON
METAL ELECTRODE

FILLER ROD

DEPOSITED
WELD METAL

PARENT METAL

CARBON ARC PROCESS

WLN134622

RIS FN SHT STIGTIT T2 Y FW =7
IR AL AT =6 BIDL IS MG AT |

PR I STHGE ATFATOS (TR ZEFIG IS A1
=7 (5@ 6) | IHIT NIFT ST SR Sifere STafSs
QU TP PACO A AFHGH A2 NRCZGH (ATH
ARG FICO =0 2| AT 41 A SEmre
GG RFeITa 0GR WL (19 F1 TF | ALV (TR
REACHNG A BRUG TR P =

CO2 STATS IR FNTCETe Wb ST AfG=IT ¥4
TS (TR O ACHIG JHI0 RpeATd OIF RIS
BIRECEE]

Fig 8

INERT GAS
SHIELD BARE METAL
ELECTRODE
METAL
FILLER ROD
DEPOSITED
WELD METAL ARC

WELD POOL

BASE METAL

WLN134623

PROCESS USING BARE ELECTRODE & GASEOUS SHIELD

=@ 933 | (*NzHH® 49 ST FAF G~
I (NI =6 ST/ ﬁamﬁ%@
FECHG TIE FA1 =1 (B 7)

SRR ST 518, SCH SRAT ARSI
T 32 (6 ATSTFIEAS AN &AW FCA M ST
RS TN G FAI SITT 419 BHF (Of =¥

BIS, AWS SIS JTABTRITGA (FIFG3

REACIIG (PGS mﬁﬂ@(Necessity of coding
electrodes): RFON FIH FOIF AR AAFEG ST
{rers RO ([AFEy (M¥ | ARI018 RCATF ol a7 1
ST (NN ST 2 RGN /EI SRS Gy
CNTS P (Ofd FAT 2| STAT 1Y IR WIF] ]S

RIS SO NN SIS KOS (IS
I T FAT (IS AT

G2 AT (T (ML BT610 A6 AT AT
AR (7T 933 (FICOR ASO o q98 e
J AT T O AT G2 BI66 5% B (T
(FC GINCO AF (T MG CABRBFN 7% JH6
2ACHTG B NUE PG SIS Gy IR
B (IO AF fF 11

ACFCCT (NG IS: 814-1991 RATHCGA [NhE
R A1 IFETSE T T SRR A78 AR

(I BTN 7r=T NThf*e =11

AL (PGS A6 [NHFA® O36g 478 ST 47 Ny 51f5®
33 OIS TN YA F4T X(Q:
A0 ATANS SFF 'E NI (VoI W6 STASITIS

TN B0 WS AATTIG [N FCF 492 JHAGTI
oAf g 71 [AffS;

IFig 7
9 MOLTEN METAL —
DROPLETS

GASEOUS

DEPOSITED SHIELD
WELD METAL

COATED
ELECTRODE

SLAG

WELD POOL

BASE METAL

PROCESS USING FLUX COATED ELECTRODE

WLN134624

B AP0 SUN ORI G [T L

C AN SR TN STAT (VOIS (GN3A (FF A3
BT CFS WTF O (N0 FE |

D fEory Si4T Gl 1 STADe rod 3G OIle].
T MY JF(E ZACTHN T STohAT G [N
IEI

E oIy 47 fNTh= S17 ATSTOHI 81afDe
N 3feT |
F o ST B0 IF IZ N0 S|

wfefae (F11G2 (Additional coding): R(ATITGI
wfefie Nﬂ@x T sate ﬁﬁﬁﬁl— TR

a SERIHT, H2, H3Eﬁt§mﬁs@—. © 2CATHG N
I

b WI%F J, K G433 L IS: 13043:91 WA ‘(P

ACHTS WOl BN 41 AFFAIES I WO
PAI

J=110 - 129 *fOIR™;
K =130 - 149 *TOI¥; 4%
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L = 150 *ro1$*Y 4<% ©OIF ({1

c. OFE X (ASSAREF QTN U S|
BEACHIG (PIGE 770 [fvy W+

OIdl X6:

1 1S.(814 - 1991)

2 AWS.

3 BS.

IS IR AASHG (HIGS I OIS HTHN: 814-1991
(INDIAN SYSTEM OF CODING OF ELECTRODES ACCORD-
ING TO IS: 814-1991)

HQERMINY §9(Type of covering): ABRMINT 49
REIBIRSAC R S RICII R SR

A — SIS (Acid)

B - C(NIfeTd (Basic)

ST — (TN (Cellulosic)

WIF — PCIReT (Rutile)

RR - F0OI24, IR Gikal (Rutile, heavy coated)

S - BT SIS 5 (FIN ABIE (Any other type not
mentioned above)

W@W(Strength characteristics): WITBING (GRS
CER 32 G FT (O 419 20 (553 WG 4
32 5 ST JIT fNCART® =1 (TR 1 (Rg)

19 (B
“If& W@W(Designation of strength

characteristics)

(141 5.2 992 5.3)

fOfGBB: | pUI® oY | T wex

fSfGIB (Desig- |*If& N/ *If& ( Yield

nating digit) mm2(Ultimate | strength Min
tensile strength | N/mm2) N/
N/mm2) mm?2

4 410-510 330

5 510-610 360

(BfIe 2

ST AATAT Q3 HOI *1f&F ATFH(Combination

of percentage elongation and impact strength)

(Clause 5.3)

Designation
digit

Persentage
elongation (Min)
on 5.86/so

Impact strength
in joules (Min)/
at °C

(For tensile range 410-510 N/mm2)

0 No elongation and impact requirements

1 20 47)/+27°C
2 22 47)/+0°C

3 24 47)/+20°C
4 24 27)/+30°C

(For tensile range 510-610 N/mm2 )
0 No elongation and impact requirements
1 18 47)/+27°C
2 20 47)/+0°C
3 20 47)/+20°C
4 20 47)/+30°C
5 20 47)/+40°C
6 20 47)/+46°C

AT 93¢ ASI] (I*BJ(Elongation and impact
properties): {6 25T HfFIT G O FA1 IS
(GG 4N *TOI* MYV ¢ HOI (IMHFCETI HUHY
TR 1) |

STHY: WIFN(Welding position): AFOIRCFI
SIS SRIE STAGINT W AT (T WA
RECFIOfeT IR FT (0O AN ©f [HFAN SIS
RTINS ST BT fAThre 20|

1 - S WIZN
2 - TIGw 86 SIOIRe Jol K WIE

3 - IPIIG 16 TG, TG RACE0 ST A WY giNp/
ICE AR GICR R EY]

4 - UG M0 STAGE A< TIG FRACEAG SRR

5 - ST (NG, V6 16, TG P60 K8 Yo NP J<8
ICEE AR (GITRRIAED]

6 - TS (PIN WIEIN I WIZCNT ST THN I
N7 AT AR

(TN G0 2EACHNG SFF I8 SORRG AIZA
T OIS MR (G 1 2T, A6 [EIs Fa1
(TS AMF (T 4 NN (ATF IC AR ST g2
BN STATLI G =0 = 1|

GF0 ZEHS NHE SRS WIFAI O SIS
2T wse =21 w1 ;M N G2 (F0e ARSI
AT (N 5 G BTGP A6
JRTE AN T8 2T

ST FITIB 932 CSIEHG *IS(Welding current
and voltage conditions): ST FNIT 438 STAN
SIFB (ST *FIe A G AFSFIACH AT
WA RGBT HNTEETN BT (IO AT ©F Y
3 9 (NS GYSF V(AN FL LW FIRT fATh*e 21|
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GHG RACHIG WRACTI SRR, 5.5- 4 AN TSN
IR (AT H07 WHFF 4 6% a1 5 ¥ =@
([ 32 ABOIIAP QAT ABIFO FIE6 (LI VLT
ACIBFGAPOIR ATEETN FICO FHN S|

R ERVCTIDRIEN icac§ O (Hydrogen controlled elec-
trodes): H1, H2 {38 H3 S fe (STR51] (AT IO e

ASTT fZANI (RTINS WSESF FAT (I
1S:1806:1986-4 NS (TFIIN G SCd LY
A1 20 AR 100 AN FOIFOHI RGN S|

H1 - 15 I fERFGRRe TAgee 8
H2 - 10 I fERFGRRe TAZIE S
H3 - 5 e fROTFCHRe RGN S
(BfIeT 3
BTG FIIH A2 (SIFBGT 99 WIF(Welding

current and voltage conditions)

(4T4T 5.5)
oy | SasiE IS FTEN: AT
IO RCEATHTS (SI=oW, V,
RGN Min
0 - NS *Y N
1 + - 50
2 - 50
3 n 50
4 + 91 - 70
5 - 70
6 + 70
7 +dT - 90
8 - 90
9 + 90
114  CG&M:

2FOIF 0 RATHNGA JHFCHHISNI G 57 (O I77®
7y,

2 NGB (ARG +, (NG (ARG -

WEBIATA B PITATBA [EFTBICHST 50 AT 60 Hz
(A TF (NS ZH | TAA BICATE 2CATH G
FIIZNEA FAE AT ATANGRT STHN HAF6
(SI-BuI6 3TN *If&Fa TTIx sfoa
R Ay ¥ Sen ifFe | Tagas
TIRAE FICATOD G AT AT HIFB
CSTEBTGIA(0.C.V.) (P 2foye (RS T AT

TS g APl (Increased metal recovery): J, K
G378 L Orhaesfe (12519 ROt Jory R
HNTONS TGS FA1 2T (ISfEAT WRACY (I
AT 41O ANSOTH AR A2 A0S AL AN
SNeT® e O QeI {TOF AN I P 5.0.2
Q)1

IS 13043:1991-9 NG NGH© WA 4 ANFFI
WWW(EE)W%@WWE@

@G 8 NfFa WA 2TATH TG (Radiographic quality
electrodes): (AGSATFF WA STISE G FI I
TAFCRFAT G I 2orT R (IRF@Ior X
AL WSYE B 2T
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CAIRAT1
The classification for the electrode EB 5426H1JX

Example 1
The classification for the electrode EB 5426H1JX

E B 5 4 2 6 H J X

Covered electrode

Type of covering (Basic)

Strength characteristics (UTS = 510-610 N/mm? and
YS =360 N/mm? min.)

Elongation and impact properties (Elongation = 20% min. and
IMPACT = 27 J min. at — 30°C)

Welding position (all positions except vertical down)

Welding current and voltage condition (D + and A 70}

Hydrogen controlled electrodes (15 ml max.)

Increased metal recovery (110 — 129%)

Radiographic quality electrode

Example 2
The classification for the electrode ER 4211

E R 4 2 1 1

Covered electrode

Type of covering (Rutile}

Strength characteristics (UTS =410 — 510 N/mm?
and YS = 330 N/mm? min.)

Elongation and impact properties (Elongation = 22% min. and
impact = 47 J min. at 0°C)

Welding position (all positions)

Welding current and voltage conditions (D + and A 50)
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IRV I FUALFF 2NS WS 2CEATHTGT AWS
@W@W“F\I(AWS codification of carbon and low alloy
steel coated electrodes)

BIG - 1 A6 AACINGI AWS (FIMGLTF w73z
(AT |

B, E NN RIS, I7 WA 26 A6 JF6 65
G|

YT 7O S Y2 BFFHA | O 8ITT (VoI
BIRISRY M“Tfl(mlmmum tensile strength) ﬁﬁfﬁ"‘f

FE A 2AACHIOIG (OfF FAW|

O ST STAS WIBW N B

(G 1Y SIS T I (T 4N T R
T AR

RN 2GS G FN SH 26 AHRIMS AATKGT
R4ST (PINGIRPIFHN(BS 639 : 1976 1SO 2560 I STNQeTS)
(BS codification of carbon steel and low alloy steel cov-
ered electrodes (BS 639 : 1976 equivalent to ISO 2560)

CHART 1

516 2 2 (AT AR, E T WHRIMS MMA
AT |

SRNPI%?\ZUT o sifes @& (ensile strength) {9 PECNT
Bl (yield stress) ST S|

HFIS! 7O LN AATIY (elongation) IS ASIJ
& (impact strength) T S|

2 4 STATF AT SEHH6 WCRMINT G (N S|
POIFL AT 4T [N BT (FTBITRT AT AN 316 4w
BTG ol (RATT|

PO 4T N FT (FTOIAT AT 5o LI STH0%
WREW (AT | PO I 47 [NT BT (FT6IERT N
ALY ST BICA6 A2 (SITTOG (N B

POIReT WRIMO R(EACFGH (PG, WRACT G
fNTH=FTR OFCIT ATT ATFIOGT ISP
RUERAIA SRS BT6 1.4 (AT FRANE (RS = A

BI6 2 RECHTC Ol X B0 2CECHIG (FIGS (LT

AWS CODIFICATION OF CARBON STEEL AND LOW-ALLOY STEEL COATED ELECTRODE

CHART 1

AWS CODIFICATION OF CARBON STEEL AND LOW-ALLOY STEEL COATED ELECTRODES

Electrode
Second

E First
digit digit

Third Fourth
digit digit

First two digits indicate
tensile strength of the
deposited weld metal

in 1000 PSI

Third digit indicates

the welding

positions for electrodes:
1 All position

2 Flat & horizontal

3 Flat & down hand

Fourth digit (O to 8) indicate

the type of flux coating.

Cellulose sodium, or iron oxide mineral
Cellulose potassium

Titania sodium

Titania potassium

Iron powder titania

Low hydrogen lime - sodium

Low hydrogen lime - potassium

Iron oxide plus iron powder

Low hydrogen lime plus iron powder
A number left over for peculiar coating.
This number is rarely used.

O©CoOoO~NOOOPA~,WN-0
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FOUR DIGITS CODIFICATION

EXAMPLE : AWS - E 6013.

Electrode < E
Tensile strength 6
60,000 psi < [ o
All position < 1
electrode

Titania potassium < 3

FIVE DIGITS CODIFICATION

Electrode <

Tensile strength
110,000 psi.

A
[ 1
O =~ =m

All position < 1
electrode

Low hydrogen lime <
plus iron powder

*To get the tensile strength of the weld in p.s.i., the number given
here should be multiplied by 1000.
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CHART 2 (BS 639 : 1976 equivalent to ISO 2560)

COVERING (® ELECTRODE
EFFICIENCY
— A  Acid (iron oxide) ®
AR Acid (rutile)
B Basic % recovery
STRENGTH C Cellulosic to nearest
@ O Oxidising 10% (> 110)
Electrode Tensile Minimum yield R Rutile (medium coated) H
designation strength stress. N/mm? RR  Rutile (heavy coated) H®
N/mm? S  Other types Indicates
E43 430.550 330 zgg[ﬁﬁ&
E51 510.650 360
(> 15mg/100g)
Example (b) E 51 33 160 2 0 (H)
1 2 3 5 6 7 8
PROCESS
@
Covered WELDING POSITION(D
MMA 1 All positions
electrode 2 All positions except vertical down
3 Flat and, for fillet welds, horizontal vertical
4 Flat
5 Flat, vertical down and, flat fillet welds, horizontal
vertical
6 Any position or combination of positions not clas-
sified above.
ELONGATION(3
First | Minimum Temperature for
Digit | elongation, %| impact value of
E43 | E51 284, °C CURRENT / VOLTAGE@
0 Not specified | Not specified . .
1 20 118 +20 Code Direct current Alternating current
2 22 |18 0 Recommended Minimum open
3 24 |20 -20 electrode circuit voltage,
4 24 |20 -30 polarity V.
5 24 |20 -40 | Polarity as
recommended Not suitable
by manu- foruseon AC
IMPACT (3) 0 facturer
Second| Minimum Impact properties 1 +or- 50
Digit elongation, % | Impact value, J Tempera- g + gg
E43 E51 | E43 E51 ture °C
4 +or- 70
0 Not specified | Not specified 5 - 70
1 22 22 |47 47 +20 6 + 70
2 22 22 |47 47 0
® 22 22 |47 47 -20 ! G 0
4 Not |18 |Not 41 -30 8 - 90
6 relevant| 18 | relevant| 47 -50 9 * 90
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GHIRA (1)

IR (VO < SO G} WS R(ACHNG VRN P POIA W{ET e [N Jvow Mg @R
SR ST &g G R (BS 639)

25T *1f&: 500 N/mm?2
STRY: 23%
ORI ®S: 71J + 20°C, 37 J 0°C, 20 J -20°C]|

BT S NE ST Gy I F (@S AT, A P 50 V-] STAN-FG (OIEGIGE MY 78 HGIHH
(TR SR ST 2[R S S 57 (@ MEReHeeE SRS 31 AE|

3(7“]@ (04 G 51'“"’1‘1{(8151 9 9(The complete classification for the electrode) TKTOTYTR 1B = E 43 21R 131
43 21 R 1 3

Covered electrode for manual metal arc welding

Tensile strength

Elongation and impact strength

Covering

Welding positions

Current and voltage
CLEGRER)

IR QUG S ST Gy B0 2ACFIG JE B0 Cfeis WKL FENR, 6 Toly 7ol 572 <% Gll Fel1
BTG (VO T IS PN < ([ SR 100 AT &S 100 AT fGRFGHRE JROGITGH LK B |

Yield stress: 380 N/mm?2

Tensile strength: 560 N/mm?2 } Also a minimum elongation of 20%

Elongation: 22% with an impact value of 28 J at -20°C

Impact strength: 47 J at -20°C

A6 TFT N, WY IR ISV Q0T 37 NIZW STHE Gy IR BT (TS .

ECFI@ ACH] Wﬂ“‘i{‘f@ﬁ&i J@I5(The complete classification for the electrode)®TR, JEFOIYeTP S* = E 5133 B 160
20 (H)

The complete classification for the electrode would, therefore, be E 51 33 B 160 2 0 (H)
and the compulsory part would be E 51 33 B 16020(H)

Covered electrode for manual metal arc welding

Tensile strength and yield stress

Elongation and impact strength

Covering

Efficiency

Welding positions

Current and voltage

Hydrogen controlled
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ifer 9 QW (cGam)

BTANATND G TN S AFHITATR G 1.3.49&50

STHI/IF (Welder)- ot ST sTasTO1

WHOIA A1 RTATH TG CBIAGT I3 (IfFH3 W FTA(Effest of moisture

pick up storage and backingof electrode)

TTHT: G2 AT (T WA SN =[N
. SIHOl AGAER Ao 6o Fare|
. CBIAGT 93¢ ([fF: RATHTG I FATS|

W@TL‘\!’? m(Storage of electrodes): FFTH
WRAY OIS 20eT KO IO NOfIS
EBN

- OB SFA N CHE A (e TIZ ZEATHG
TS T

- PGS TSR (TS T ({0L TIPS A
HJCALOI BT Lo (A |

- SRTHY FPN TS MO BIAANTH 438 SOITPS
NI AR FICO AT

- PGS (e I NN (OO AT He=N=f
T (I (4T 4TS =S

- WHOI INIGS ({14 FACS COIAG] AR OIN1Gl
3R QUK OINNAF (AT ATT 5°C ([ =87
Tfow|

- COIAG JETIA TR S I ST2LEA, TN FAR
W12 BFFA | CONAG JAFIF STV BNF
TN N FH O 7557 1O (A |

~ (TN O T RCATHIG STH B I N (T
ASB CONIS G SO IF6 THOI-NFIFIA
GATIN (TN FIEFI- (7o) 4o (I

G0 SFA TITIM ZATKIG (AT BI2B) FT56
FFN 478 AUCS (|

B0 2EACHC SR STOlN WEHOT ASIT6/27
BEACFIOIH 110-150°C SINNTGT FIRICI DT
G T°0T (I3 FACO I | (AHIE 1).

Fig 1

ELECTRODE DRYING OVEN

WLN134711
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ANGTAT =N e ARG WA WH (@
A

QAfF: RTATHIG: 2AATFIG AW[IACT Gl G, §TQUo
TGS JH(6 TSI B I3 I T 2@ ATS:

- (SIS & (AT

- (GG W& 0.

WG AT SIS AATSOSETI 2P rowfa =4
- QBRMING BT ST B |

- SRS ST WHRMA e NS

- SIS ST PO [t

- Hfefi& =G|

S AT (EAVIS I RE R B

WrEel FET AeIR® EAREOBFE 110 - 150 T3
CTATSTIIT SIMNTATT 2T 4F TOIH G JH10 fNaige
SN §AT ({04 II2AEL N ([(F 3T (IO
A A6 ABOIRHT FAT NLFT® NS (@™
Q01 FA156® 7| A6 @FFof (T IAINTH [aige
TAFCRF ST ST, TS TIZT ST Al
=

Sodol: RU QIMAR A& JTAYNOA WHgo
ACFOBS ATIGT | AFOIRCHI NN
WA FACS 2|

GG ATEel AT AATHG (AT @fes-
- NHGISBR (1Y ©IR
- WREY G GG I ATSUIR (BRI Y
- U (GG TS FH|
A JAf5E TTATHTC QP2 FACO 0 T
ha L0 O T [
O W3 IRy
7T 8THY: fIw
WS Gl
TAON Ao
FfES (o *ife
TG IS SNSAET




ifer 9@ aw (cG & M)

STANARD G5 STAF© GHEAARGT 1.3.51

ST/ (Welder)- ot STRfGTRISTOT

grod STufesstarTer, fH-Zf®: omrse-fRfe: 9a @®y, 933 o[-
OIANNTGIT THANCIHTI (Weldability of metals, Importance of preheating,
post-heating and maintenance of inter-pass temperature)

BTHIT: G2 AT (Y WA ST [
. f3-2f: a3z B-fEfS: g7 Wy 3T FaTS|
. 4T9R STABITIISTOT I FATS|

ST TSI (Weldability):

. P B9 (FATR6 432 W6~ 26 SEIFLE
ST G B2 31 558, Fos T
FIOCNER G (IS T 0T

. ORGP 2O SIS T BT, IO
] 4N 10 (NHT I RS W6
A ST IIITF FI ST F41 =

f31f2fB2(Preheating): ST AT NI T GF
SN 41 ARGy AN ~ifEfe | s @27 G
fAf2Gs B =1 RFFO FIRACT T1Fe FCAT | AroeT
ROTE T, A2 MICTF VIS OIS JI5T AT |

(G FIFBS GF BT CFIHNTRH 141 Ty qran {34125
A (A® AE, [FE IC G S SH-FICT Il
SEI FIOFTA {IEK NKITH W (ACF SN AT
ofowl

félf%%% 91'5|\9(Methods of preheating)

220 o G W g1 STt Gy
TS @FMNET BF N9 I | e e
SIS T FISFTAR §felte (OF 1) FINEL (HOY] A3
IS SF-wmisifoles rar qrar 236 w41 e
A O GR®E §fe (AF 32 (R Fronsfes
I3 1 (IS (AT 141 i ARG w1 =7

Fig1

ARRANGE SIZE AND SHAPE
TO SUIT EACH CASTING

HOLES

WLN134911

PREHEATING FURNACE

ff2fes a7 araten

fAf26: IF 47 TN WHE e AFOF TAF G
| fA2fOs fo7 o1

- W’ffﬂﬁ%ﬁ (Full preheating)
= ﬁﬂ@ﬁ%ﬁ (Local preheating)
- NAEF ARG (Indirect preheating)

W‘f ﬁ_’iﬁ%ﬁ(Full preheating): SRS AATCI*
@F FE W AT GRIG SN I AT FAOH
T 26 I =1 A6 YT O TRE G
GG §fETe F1 2| A2 4 ARG TEg ooy
BTG TN G(F MY R, ]2 IFR R IO =7

ﬁ?fﬁ&%%(mcal preheating): G2 AFIE, E’iﬁ%ﬁ
YT STARG FAT W FAT =T| A6 SRS
ST ©F FAF 55 T @2 vy faeg a1
=TI (5@ 2) 96 FICTIS STARL (1= HIFT ST
FAR CHLE, TG GIINOA [ Se={Brs Sesy
(ATH 919N 00 2@ | (6@ 3)

Fig 2
LOCAL PREHEAT AREA

.
E=r

LOCAL PREHEAT AREA

WLN134912

Fig 3
PREHEAT
THIS AREA

WLN134913

TECHNIQUE OF LOCAL PRE-HEATING
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RITIED fﬁ'&ﬁ%{(lndirect preheating): a2 HIBICH,
SRS LTI OICHT BT TN AV ]S ARG
BT A0S TS N 0~ S0 fARGe w1 =0 5§
ST a1 W V| A6 STATY ©F FAF TS
GO AR MU WELTNS FT (ICO | (57 4)

(TG TN B ST (Purpose of post heating): TM
46 If6 IT TR 2T, ST IO 52 f1Rf63
AT T8 TR A 412 pfares A T o
(S (RS B6® IS WS Aod I8F FIEACY (FNS
PG N (HINS [P Jo1t=1 ¥ (757 5)

ST BTG YOI AN A WHIRG ST RETE NF
G0 T I ATT FfNe 93 I FII SR
B RA, TR (=1 OHF 8T AQYE AT Ao
41 5f6® |

Fig 4
Xy, EXPANSION

T

b

m

I

m

>

3

>

b

m

>

7]
WLN134914

Fig 5

FURNACE

WLN134915

20TF- AT STl HANMCIFHT(Maintenance of
inter-pass temperature): R(J< {HRIOBG  O1oN1A
(XY (FT FIRT A BT (IO | 2426 w419
ST R (AN R IO QA RIS o2
Tof 1 =Y 33 IGH G FRIGs Srermamy
(MR AT o= 3fed Srg=iy 20T 17|

4% T SR (T FIGIT ATIGT fART Srorsrars
Teg Az | RFCT Srorrar 13 F41 G [fos
(TN (TN ST AW (AN BT YIS FT
ST ot HfFs w41 21|
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e 9@ a9 (cG & M)

WTATND GAT AATF© AFAA2GT 1.3.52

STHTIF (Welder)- FSOTAT STAG TS TOT

AR 4N 919, WQANTH 933 O FIELN 3910 33 TiHF 3O qF B2

(Welding of low carbon steel, medium and high carbon steel and alloy steel)

TTM*IT: G2 AT (T AN ST 2qN

. R Y 31 933 TRIF FILN 0TS WTYT FILN *TOITHF STON I FBF
. g, T3 933 T N 700 ST Agfe IV I

B0 SLREY FREN O = NN JF0 I LT
FRN2 JF NG ST GATAIN | 2O FING A0y
3 PO, 5 & I3 TANTO! (AT FCI | FILN T
@ =R FEER AAAITS 06 FW (S|

IRV TS SR LI FAT FILN *TST* Syt
N7 T4 2. 9 VT, WRIfF 933 O IR
210 R e 41 291

FA FILN BTS: 0.05 (ATF 0.30 *OI¥T AT 577
TTORATE I IV 29T® N NFN TS I 2|
G2 (N OB 1, TN I8 TG (VR
SN ]2 STIRSE FA1 (7* TR G

ST/ (FM1e: 6 N *1®, IW Mt a (SIS 6
BT | 6 -9 TITT TR (NG RN

ABfS: (A6 8T 6| 1 MgA)

Fig 1 —UPTO 1.5 mm

M

NO ROOT GAP

—2TO 3 mm

156702

LEFTWARD
TECHNIQUE

50 —4 TO 6 mm

15702

—6 TO 8 mm

1.56TO2

—8TO 12mm

RIGHTWARD
TECHNIQUE

—ABOVE 12 mm

%;
<
WLN135111

Prarg ga=: ORI 41 TR FACO [
TFICHA AT (FIN FICHAI ATIGH (2|

fRTETo 97 *Ita: OIiT RIFFSINR (FNS I
RGNS AFTT ST (0T | ©12 ARFR F1 ol
1) 80 B B 51 AR R e O

TGN (2|

WRITH FEN T19: G2 S60ed S ARSI 0.30
(AT 0.6 TN IS ICACR| QB SIS 933 1
fE T IRV STNIT FECT FN FILN 56079 W@
STROGT STAGE BN W M| O ©O1 {H<Festl 41 (o
AT | STAFSLTAL SN BITATCH HIoed AT BfGro
SICAT ATHO Coid BT (1Y P G0 WKS (¥
TGN AT, et T2 (GIots e FE A |
STAT: Ao [R5 RN IR 50 Y7 @
ST RIGI2 THACI(F R 2O NO12 ST
41 T O AGMOTF 160°C (ATH 320°C (NTSG 1T
AN FATF T) AT fHRE F41 Ofow | ST (1
T8 NF, IQfOCF G2 fARfO3 Sroysrary (oiss-2Gs
ATIGH, 43¢ TR I IroT =0® M8 =T

Nroe QTR A, ST ARTHRT FAC® R 473
NHI FIB A3 ATBFFIC G AN FA0S A

C2AT AT AT/fS: B 1 ST FAT AT PR
T fRST T (A6 ATTST ABFS (AT |

O FIEN TF 21O T I 5607 0.6% (ATF 1.2%
PR AMH | J2 AN 2T NS ST AT 71T

STARTGLTIAI N FIEYV (I (VO I3 ST FIoed
G HO|

aTH: gfe

ANE ABOF YAV, WA NH1, FFe 007 W,
ST g a Mo STAT FAK T BITHA 45 ST
19 (ST AR

TCAC0A O ITOF AT (AT STADS ©F FP I8
N ftsd s afores T+|

1417 fooET *1§FT TN e AT 1 (AF 1.5
RO W AYN a2 FIN2ATOT 80-90° (FICY
4Cd g1 (oa 2)
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WLN135112

929N SO (BT SN SINNT@rT 51l ST fparg
TG AN ME ARNR® 2@ AN 43¢ Fow 28T
ST S 4TefEq Wiy =17 Fare M| o 3 3 AN
P QT G IO TS ABOF 4IH (M1 |

Fig 3 60°

< 7
VAN -

WLN135113

fRFeATg TG0 M =eFT FCT 4T @Y (T FHA|
YT (AF A6 AN FAR AR AOTF TN
147 (AT SR (T IO N WA A6 O
TN G ABO 2|

STROGIR 51 ST 98 A]NMR® ST TS el 06
S Y3 ([ 1 N1 (MSTE G TR (F8T Sfow|

AT 5 AT QTGS T T 2 WIf6-1
TGS AFGTT BN TS STTH/INCH O AOR[ FN
=7

iy 2=

Y 2© WY 419 (TN [Aeifersm, |y
D16 2N S fF® 2, 94« J0F 1Ty 561
A | AN 2™TS J7 AN (ST IR

YT 21O AIE

TR AT YT TS X
GO R 4m TS

B B UM 1o

A6 AT 4m T1e: FIE QUi TN 419 FI
ST ®IMR | G 25T *1f& @1 STafds ft o
FACS AEA. A6 *1F 33 (GG (@ AE| Ao
IfB AR IO We*1 G FITN TG TN (ofIre
T 2|

3 T 4m e I~ Qore Jfors f[NF 3= 4™
(AT THOF YrofFa O *rere* a0y | 4t NafEe
SRR YT (N3 4T =

dFf6 T e 21e: Aot O B3ToN ST
18 IeT TT FIRAY AT ([ AT BIsTo TR
BITHN AT SR (fT fo I [os:

1 BTN 22%, (SR 4%, SINGITN 1%
2 TR0 18%, (ERITNNTN 4%, OINGITN 1%
3 TBITSON 14%, (GRITNTTN 4%, OINGITN 1%

PO TIGNST 46 (AF ofF AT =T IR 45
R NG G TN WFFYS SNAT NN =T T
G2 O] FMOTF FIOK AR 2T Tofdo =T,
SN FIORF TGN WCHOT 20T T I FGH
O WANTS 23| BT BITHINT O *1O1T*F FIACY
45 T SIHNEl & FG FACS AF| A6 FOR
&, e, FIOR, [NEF, TFA (F© T G5
JIT© 27|

b Rt 9T@: U@ 0.3% I G2 0.25 (AH
0.35% TNt A | FRTPTETT ST g9 2B 5,
BfoZ=F J G2 FCoRO! I T | A0S NIBT
4T | 0O GAES 0.35% NP AR BT I
FIO ATSTATY SFNST (22N IR I3 FS6eTa (5T 6
@ (1 I | 46 RSB, N2, AT *TH{0s,
AT ™e* ]2 RN (ofFte I19=e 2| M 5%
(FIATH 30-35% fNTHCeTa S fNfEA® =7 7 fo
2ord 5o AfFe =01 Ao =S AW 75
[OECEISEIEY|

¢ OINIONIT 29T@: qTO 0T 1.5% IRV 12.5%
BISTOH, 4.5% (SPIFNTIN, 5% SINGAN 8 5%
(FIRI6 | 97 BfSzores S, oy sif$ q3s
NNTOT @ | I LI QTR ST FAF *I S R |
46 ALNS AN (SfF FACO IITS =T |

d WTING 29me: Jfors [RTTT T 4 3= es
JAT =T | TS 1.6 (ATF 1.9% NWITHING 33 0.4 (AT
0.5% PN ICAR| AT FON g8 FW AL, 45
ERF Q1 A0l XA 1| A6 AMZGR 33 ([ A6
B IECCERISEICE ]

E CSBRNTAN YOIe: WIS ST o AR 0.2
(ATH $0.u% IV, 52 (ATH Sb% (I, b%
fRTFeT 913 2% NARTGAIN | 4f6 BfF, FI6, ISTVT,
RN W, ©IF, 12 432 forarg 2enn tofdire
TS T |

CBRATeTS SBteaq (IfFrer:
1 Otood G ARSI
2 GO SIS 1ol
3 THod Y ROl L
4 OHOF AN A&
5
6
7

Tthod NNNTo!
T & q38 FLIFO!
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8 NN TFMI=HY

f fSifee 2=e: qfore 14% SifFe~ IR | SifFsEe
ST WA I I IZYR | N1 FI0ST 0.5%
(ATF 1% PIfAFN, 0.7 (XTF 0.95% TITSANG T2y
IR FAT T 2.5 (AP 4% TP SARITAS

Rafe IS (W6, (GAITAGd, FISTSINIE
AN COfIT® I 2F | IS B0 14%
Sifeid= BAMITAF =Y 5920 =271

g (PTG TTS: TH FILN 2O 5 (AF 35%
(FIRIFH ACFH| oI A2 THoT Ot | 67 (BIFRI
TR ICACR ©12 F1R §FSF (Ofd FACS IS 2|

YTH SATATIE ATATGIRITOI: {rod TfFs IFET
MO G [FR SAAN IS HAT 27|

SR AR SN : (NS (g AR AFT SN
IR, IR

RUIE{ITIC
SEFIR
T
IBIGEX
(RIS
et a1
BTG
OIGAY
RUGEACT Y
Ho1q:
FILN: A6 (=TS g AT FREF (97 FAR ALY

ST (TR FF (AT STHATI9 ARTITSN IO
FLORO! I AR G NANCRA 1T ARG W0y
S GIHATIT |

WITSIRGT: A6 SBe A6 FE A2 M TS@fe
7 A1 A6 TANTONF SRS W FL IQF O
oS W& 33 IOl (M| A6 ATHIIT AT
IBERREIG]

HATAHIF: AP ATPIRG 1IN FJ IO O AT@rd
F[O(F O PLA (DI 8 SN TFOI (NTFT FA|

BADATH: 20O FAFAAT GA RS T OI 4 rary
OYA 38 AN Tl (NTFT F(S|

fSifera=: aft SR 4reg TiEe IREITE orerie
1 IS STHRTS 0.4% VLS =g AW TN F© A
3¢ BT WIFTGAF S Nfero =0T Hiferdw 2
ARG (OfF A1 A6 TQAMNT ST SifeT® yTera
AT OIS A, T FEA 22O (AF AHCGH ¢
ST STHLT AT =T |

CHITIN: FFO! 32 T ARSI FFT@T OIS
FONTO (NI (19 AT | FHY AFSRY F2oT
roTy |

Nt ar: 92 419 51F AFSTAYF T (157 A =T
4R CBEATET 5o ST 700 (DA NI FATS
(RIS MY 72D FA1 =T

BITBN: G0 FCIOI I8 FLIKOI JMGTY A2 BE
DI S AFITSN = |

OGN0 FTT d8 PRSI AG|

NFTITGAT: NEAICGATN OB PRSI, KOOI 3¢
SIFG-*1F CIMRES (M|
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ifer 9@ 9w (cG & M)

BTG GNT AATF© AFEAA297 1.3.53

ST/ (Welder)- ot ST stasmer

(5B 3T Yo AFIA - STHTS HH 933 COIMMOTATNTOT (Stainless steel types

- weld decay and weldability)

OTHIT: G2 AT T WA SN =[N
. 3910 (NI ST I8N
. CORNTS F3BTaa (wie (AR RT I T

. S 9 STTTIAMB 93 STAH: AFHfS I TP

. (TG HIF O I T

CBENTN FSorad YTFersT: oINS oI (@1,
(IR 38 fNTR R JBI0 HeFA | OIS PO
fRfoq MR IR 9T M SAMNSTT *rere=r
AL | SHAT, (62N FSHLaR Gy [ONT6 L
FRIER BR8]

GF6 B = (FROF, TMH-TEG TN 433 BIFI|
W5 SFAG =6 MARTENSITE, I OI% f5fFesia g
WG 72 (GITRINS | TOIT B I ‘AUSTENITIC' T
WOTE *F ¢ NATOl AR | A6 STAHITII Gy
SITETT WM q1¢ STIGLTIR HNF (FINS SINIATIT
TG =T V1| ©F A6 IFFMONT FIFA IOAT
YR TT| ANINT B9 (FAT26 A8 WO 26
- ST | LTS W NOP GANT (CHINTETT
BT 18/8 (SBRNCETS 5B JeA1 = AT (AT *Fo18*
RIOIS 18 *FO1* (GRITNATY 8% NIl AMCH | IR YN
IECRIGACRILERIGAY F RIS R QI DT G RO ES
G2 STACRGIA AN CHRNCEAS PO SOIIAIR oG
B2 (O 351 Jell 2| A2 TAMNQ( e
ICSECOS (157 FAT (TS A

CBRNTAN oI fSraTd IT6a 4a: W@,
XM TAMN 4179 I RO et Fa1
GRS 54 et IoefE S|

CERITNRT *1OTe%8 FLNS FUNS (I (VBT QAN 1
(AT 1 Y2 *TO1H (I =, IO (I (VO (ATF SRS
ATCHNG ST (T O R(O HIF ©F LY A1 I
fRPeAT AUO TS (I (VOIS (5T 10° (ATH 20°C
PV Q| IO [FON WHFICIF FFeA1q 96 A8 7|

AR (O (FIRIRG ]2 ABITAN OIRCLRICNG G B
316 RO 4R BTOT 1 ST I | ST
STXY BIfeT® 1 G (J191 HUI (0 WBIF (0] FACO
T ¢ GLACHA NCHI WL AT FATO (A

fTfe g afs: (g o2~ Soreas
T 0O QAT FN O ARAIMRST R FHNE

WA ([ QUM FACR, O1R [(FS 972 [iFo 28TR
ST ([

126

TYNR VI FIA 432 TG9 59219 FAT Civw AC®
RIS STOT W1 QT S RN A T 43¢
STITLTA ST OTUF JH(6 N 4o (2B WP A
TR R A1 B WO e Mg [P IR
T I LI GRS (velie BIesa 315 20 - 25 W)
JZrol8 RHS 2T FA|

aTafess "i%r—\o
ANB ABOF YAV, WAOHNT NF, AT 00 W1,

ST g3 Mo ST FAF T BT 46 STaf
1.9 (ST AR

GATHT O S (A(F SO OF FPA I3 AN
MtFa Mt G5 I

147 fSSTaR *1§F GNB SIfeT® AT 1 (ATF 1.5
TG NT Y I3 (FIATRATCIE 80-90° (HFICY
4T AL | (T 1)

Fig 1

WLN135311

G29I({ O (BTT SN OINT@rT e e fparg
TOTH SN M ARNR® 2@ AN 43¢ FoG 28T=
ST A 4TQ6A WG I FA0 AF| o 2 3 N
3P {IQF G IR0 AT ABOF 474 (M|

Fig 2

WLN135312

P IT0 FIAUF *1§FHFT IR 4 @Y (5 FFA|
T (AF A6 AN FAF A AOTF Ty
BT (AT SRIT (Fe T T AR ABCF AT
PR Mo oF© 27|



SROG2 5 I8 ]2 AJRS 2SN OIS {1 004
AW Y (@I O N1 (MSTR G T (ST Of5o|

AT JF AT QTGS T T A2 WIf6-1
STARG ARG Bef MO STTHINCH OIAT AO[ FN
=T

CHRNT SO BTG STFey OINP AN
AT OHNF fNGT FE| I SN (TG NAT B
I WOI G OI T N FCI AT (HRAET PHreAd Gl
ARSTAR T 9fSq S ITITS |

TG A AfaHa

(Fe 3 TIIT JI*T2 ST ST (ATF 13D,
AT T NMTE ST TIPS I _A
WAAEY FHCO =S|

NG 50 DY
RGPS TG 50 ¥
1/2 *o1* fNBFAE6 A (AP

TG AT 50 B AT S Mrary BRI 1
ool

AIHIE O ST ORIV FSBLeld OItad I IR
A

ST Y - 99 H9I 432 Afoa

TN BN 0P G Soief STIHITIA FIACY
1100°C g9 BATI OB T, TYN (PINIIN I8 FIL
JFFe 2 (FINAN FEI2G (SfF FAE; 492 95
FE| O2 COHINENT ol STIRDL SF=NF 28T N
STTT I PRI T A NG HOT & FI |
AT "STTS B I =7

ST OIN-BFN F(F SITT I 1 I (O
AR | G2 G0, JHT0 STHRD FATLHNTE 950° (ATH
1100°C SINTEATY T NIV B ATNC® NS fare
(R | O FAFNEE (I IR STAHS FT
LT SN (AT GCed NN 2|

@AF CGREATRGe BAMIN I X)) A9 NI AT
TATMEATE T e 1 fHFaF 00 & FES
STIEO F G I

CBRNTAN fForaa STHf/LTITaNTST: (FATR0
WEDIOF LRI CHINTET PO Tod FITAI
PIACY STARGLTAT WA Y, O JG PACO THA|
Austenitic BT2™ CHINTES oI I STIOIT 3.
WG NIZ TS FRIe0G W16 51 40N ORIV
B STRGLTTI T YR NP FIzo =3 | 5y
8 JN(CGM) (FHHOT BT I8 WITFIIOIRS)
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SIST 9 Q¥ (CG & M)

TN G AATF© AH]ITATR G 1.3.54

STHTIF (Welder)- FSOTAT STAG TS TOT

TN STAGe, orrg fo®d aa (JfSie (Induction welding, brazing of

copper tubes)

TTHT: G2 AT T WA SN =[N
. WTI*N STAGS AT
. O fo8Taa (FfTre I T

2OTFNN ST 2 9F 49799 STufBs 0
RACKTWIMAOE P ARISR T ASTART S
IIZR B F2 91 OLOIHP qRold JF0a [POGy BT,
NI RGTFHN N A | SN STIRHTT
SN, B0 PTG WL AR I FIHT (AfTw =7

HAFAS® (CIFF CHE® LT AT W N3
ey i g [Ty FIEH IIIEIT WL
AADS 27|

Fig 1 PRESSURE

J THERMOPLASTIC PART

IMPLANT (GASKET) *\ &
\ .

WORK COIL
[
e

|

FANF (I IIZE FAT IV IYN J20 ([ =&
TG 2 AT 350 G 101 ([ OIorSIGrs ey B
AN FHCENE G|

SR I SYE

- NoreANTFT 912 RGN
- eI onTS R

- oS Sy Y

HIFATON-IZNIIA! I8 AFHGN- T OV oy
BTGHAD JHI6 GG (O PACO brazed FAT (IO
AN

WL20N135411

128

TN 06T T& T SICELT ALY NF S 2 S(Ho-
BI29, FNF A FAT Y o IR 31 MO
o0 Ss* 1S eI (BT NITTN (BIAITNT ] (T
M8 =, = CTROIRS 1 (JGye AN IR FE| G2
YN GILA O (A1 N T G o I =F JIAY
352 I7 STHG 6 GII ATBH SO FH 43¢ 56T
3 FGg a7 Ny a6 = (ofF =71

Fig 2

WL20N135412

@fGis = A6 LY IACNTIG AT T HR A
SIOIEF YIQF T B G 3175 29| A6 Gofs
AT WYHHN, O A6 T SN F4T =T
NASN FAHEd G, o W2 BNYF (FfTis IT
ARV A H2B1eTo 1 66 T 4TS JHA
(G T (R



™ieT 95 9 (CG & M)

WA GT ST JHTAARG 1.3.55

STHIIF (Welder)- FSOTAT STAGTITTOT

I AT (IFET a33 ST *MafS (Brass types properties and welding

methods)

OTHT: G2 AT (T WA SN &[N
. foretea 1o~ 8 AR ET i1 T8N
. foretaa STl (e 39T =41

foretaa su: fFrod RSN JYATS O G2 TS
G316 ST 4G, TEIS Y TN *ISTT SN SATAN
G IR

1 (ACF 50% *1fQ Rfox w1 srer= 7 150 FIs
fGIF T SNeTdh B 20 (A 40% OIS a2
T RFOF 4099 929 IR

foretaa sIfeTe SrormTar: SR SFIE 1083°C {38
TSI 419°C| VLIS OIVNIATY e 9ITeT T | OrNr
AT T© (I = SEANT ©© ([ | fHoTetq etz
SIHET® AT 950°C =T

NG, 74T 938 97 fNE: foreted STafSstaa a4~
NI =6 TBTI IPAFA, IR BT AN [ rotetd
(50T IV TBF HST A, STIHLTIT NE 516 A
27 (ofd 2T 2 (FI OV W ATH |

I3 B0 IS ZIT 2ATT G2 AT T STNT STa0:®
30 PIHTS - MT|

©12 fGad W& (ATl fATg F0© S|

a2 o’ STeefa wfFEorRfGe #am wfefds
FCG FIE1 215 F41 2| AFOIRGe R4 wfelie
FRATOH (ORF O THRT FNS[O FAE I
AN TBIF (51T ([ | ©12 WFGIRNG 41 1321
forEa eI~ @19 FE|

(GG 419 FoIPA TG0 51 TSI 4(F AUTS SR
DA OINE TBT AP, IH (IRFOIF 1T I =T,
TINE (G STIH FAT WS HON| T FF 49 WS
ST AT TN RSP A3 RIS
C4TT 1 I (o FTA| 195 IAYHATHe IR FACS
G W1 492 WSIF (K11 A (F8 O |

fArotas wfF-wmofew St taw Gw, 9o
AFAGIRGe FYT IR FAT I G VG A2
AP(YI AP 0 (A0 STARGLIT G IR0
ATHF (5T I WHFE G | A6 IH6 NN WHG12MSr
o (MR

fes W AT 7= fHed ST F1 Fo |
ST Protad F13 Y32 ¥F9Y | @EH (06
515 OIeT =Y et STRGLF G B0 oI
AR (OfF A

FIF G0 JAPIE NH 7% R 00 ST AT
I OHw | TS AB/S AN 1.9 (MU AR

ST (FH: AN ATHF (P HIAT FPA A3
CRIHAIRCH (PIY 60°-70° <3 TReT G 30°-40° A YA |
TR (T (AR (1 ST A 933 910 o1
2B FATS TN NI NS FEN | (AFE 1)

Fig 1

FILLER ROD
WITH FLUX

WLN135411

FHI TS 5T T4 oY RFT© T FIRY
W PIH AT FA AR 432 QAT & I
FAE|

&ﬁwwwaae STARGLTT TN W
CEITT 9T (NS ANGTT Beg |

fores (af*rEy

. T ATTNE G0 B NI (BT AMCH, O,
A6 - AT FHNA-STHIS ZCS A | ©INIF
A6 G *TOIH BT (AN Fo oI, T~ AT
BT 4 FATA (LT |

{18 1 FOET (G PFreres @R FNITer IR |

. [oorad IMTICY FIE O BANIS SIHIPOH
My TR

g I IY o> FH |

. od 3 G0 VAW 419 T G CFE AL AT
(TS AT I TPl 8L AN I AH

. 4N G0 ATFIFS FN FTNT WY
. 4fS TONHNT IH0 O AR

. [orod 7 ARSTAY FF, FIV-Tie (A(F Mol VB
FY AR

. oo [NTF T4 5120

. o (FETNISRGS | S5 SN Nes,
A6 IR FAE G TN 41 (AT ST
FA ARG P (O |
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ifer 9@ 9w (cG & M)

BTAARD GiT STATF© AFIARGT 1.3.56

ST/ (Welder)- ot STRfSsTaIsTOT

OTNIA AFTCAF CI*1ET (Types of copper and its properties)

BTH™IT: G2 AT Y AN SN I
« OINT 3¢ 97 THF 4TYF (OIS (IFITT JAG Fa
. QTGS S I 41

REACFIEIRG OINT: G2 LN OINF 99.9% [z O
G2 0.01 (ATF 0.08% WHIG [FCAT HWH2G
WFIE AP (CU20) | G2 YNNG OTNT ATATRCIT5T
1 (Not weld able)

fO-HFOIROG FAE: G2 AN OINITO g AT
THPAN, [G-AHGIRNGR GATHIN RN ZEATF TR0
FATCI (19 BT =V 2 4T OINT ATATRCII91 | (weld
able)

©INIS (I8 (characteristics of copper)
“IIeI(E 0891 (Raddish)

Ot O {33 (Agifo ARSI
TEoFY ST o

SN A IS WIZA O, NG, 96, 5167 7% casting ST
TNSFHR FrLFI|

(Melting point) AeTNTSR: 1083°C
(Density)d]: 8.98 g/cm3
AT FAETIT SF (ic): 0.000017 mm/mm/°C

(coefficient of linier expension)
AW ABO(FIF 1)

Fig 1

1.2 mm MAX

J—|_L

2.5 mm MAX ] [

GAP HALF SHEET THICKNESS

OVER 2.5 mm

GAP 1.5-6mm ACCORDING TO
PLATE THICKNESS

90°

GAP 1.5-5mm ACCORDING TO

PLATE THICKNESS
PREPARATION OF COPPER PLATES FOR WELDING

1.2 N 1S - AT A ZFINE Wl(edge or flange joint)

1.5 I (T 2.5 FN ¥ - Y& Root gap RAMI MG
AP 50% TR squre butt| A6 2.5 IR (TF 16 AN
NG I(single v Butt)fSTC7T v 10|

130

DOUBLE V PREPARATION
OF THICKER PLATE

WLN135511

16 AN-9 (@ - 90° 9 G V' AT BRSO | (Edge
preparation)

AfIRHOIT AFETON (Types of cleaning)

Tl e W (PN TP (rust) BATAIN AAATICH
G5 TIfFSF (mechanical) Yafore AfFHFG Fa1 27|
(S, A5, (25 TSN AT TN IS
TN AR ARHR T TP TG G148 13 577
O-HHATIRGG FAT 19 6 (FANH-eTord ey
A1 9G) QTS (I (VO (BTN FN I
FA =

TIF: TN HTerq G799 1 (56 WIHT
TS {TT TIZNF 4T =TI

TG ARG (nozzle size): IF2 YFTHA V12T
5=/ (A0 eTafF: FfEIT Ty (T TG
JIIZE FAT TV OIFF T2(O 9T ARG 79
AIRTGIE NG IR FIATO Q|

rar (flame): WWWW'&TW (nutral
flame) COW FfATS TQ|

35|§§,§|3|@§/ W OI2fTrs Rrar( flame) 6

A9 YIS

IOIEF AT FAT ARG AT FIAY I ]S
AR (welding) ©¥E 2 | W@IEF Wb 9=t
STTS I B NH T (N / D% TF ST Ao
3|

fa=mst: &S 300 NN A 3-4 NN 2R TRORTGH
WIS M=% MoWfET e 1.6 NN F6 oW (BT 2)
TR OTNIL 15 TR BRI G0 P06 ST IR FACO
21| (oF

3) (P GIIfpe PRI A1

fHRT: STTafbe wF FAF WS ([T (VOIET Y36
(BTG BB SIINIar (750 &3 (erfsramsT) f2f2(Gs
FRO XA IO 1 WIF 1 18 GHAZ® =7

STTANGS (F¥1: 3.5 N« & I Mra (@
(leftward Techinique) <<% 4 N a1 o @ R GIACE]
QT GBI At (P (rightward Techinique SO
FI([ [IATN I | SIS A2 FIS6F TN ATS
(AT 40 (AT 50 PN LI G0 [ (A0F & T 412
I 21 2T A2 2 FIGG 180° YA A~ 43¢




Ol v ATOTHINS FAOI (good corrosion resittence)

wIeT machinability.(Good machinability) NEACERC) G
Bifie, am2fSe FIRfes 1

ISP O Nr@rs fgF ]2 (o (IS
SIGEIRN

W—Wl(non megnetic)

Fig 2
ALLOW 3mm FOR EACH
/ 300mm OF LENGTH
.
2
©
DIVERGENCE ALLOWANCE g
SRR W-AAE WA AR I ST

TCACOA (LT ATBF M ATeT2 FfAco 221 (B 4)

f3&fS fAFT (control of Distortion)

TIROIATG WIS 1= 2SN FrHGA (word pice
senting) CIBLTH 40T Z(ACR) B0 FEFA fNTFIHIA!
Pl MR 16 |

51 (2T 1 e 48 [Pfo (@14 FA|
ﬁsf%v;na NG (after treatment)

TR F (welding)) TRIG N0 W N 2151 FH0©
ZgfF e A3 g WS /30 21|

A% 1 T L GRIG SN SATE S|

. O AT (18T (properties of copper alloys)

. BNFIF OI AfIAMR@I | (Excelennt heat conductivity)
o BYUSHIE W AfFAROI1( Excelennt electrical

conductivity

Fig 3

WELDING LONG SEAM IN COPPER

WLN135513

Fig 4
START WELDING HERE

.

200

WLN135514
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™iTT 95 97 (CG & M)

TN G ST JHAARG 1.3.57

STHIIF (Welder)- FSOTAT STAGTITTOT

O RV [ WW (Brazing cutting tools)

BT G2 ANCHT T WA ST [
. (IfSie FIBTE RS ANIG A (Identify) |

BITBA IS & F10: Bast B @i
FATAEATEH G sAfHfere st e Ts
REHTA (compressive strangth)@'ﬁs OINATGIH

23] SRCHCY ISt ([IRRT-T¥ AfSTATY- 2=red
(5TT 100 B @1 A6 SET & AfRXE® 41w 433
T (5TF foNQq @ WNN-IT| T Sfere
FI6g FA1 ST |

BRAZING CUTTING TOOLS

WL20N135711

FI6s GATSIAE =St FAF G, [Nor[r 56
E?"f (steel) IEICE| 91'@5 (surface { )xﬂﬁ BTG FHIZG
o & FF1 TS GO (steel bit) (NN
16 2B FI6I T IR & BTG GILT6N FIIRG O {6
(I IR IS 12T | 2 JGe AT Aol
QT 22 (diposite) IOl ATH | 4R fofg@ Gl
28T WRNES fFaAF (Vo1 D Naore SR
(remove)FT 2T, FESTIRTHTR (N A N I |

A2 P % FIFAT® I(F L& FAT GIRTG 3G
o ST (AT (N T fodg~ w1 I
wfefde el

Fig 2

BEFORE

AFTER

)&\\;&

V4

BIeT6N FRIZGT W™ oS, (F0 T TGN (e
STHONT *If &, T SINATT 5IN AN FCI[@T
g3 T, Y 33 SN o5 AfSrany sfFfere
RS Y a6 SO S 2 FE| Jo1

o
~
|5
®
«
z
S
I
B
=

132

HAY SIAY , 9¥¥, Y 8 ©If48 *1H
fStarnya ST I FRIZG (FUGG IO TG (67 3)
Fig 1 AFF- AT Gfels TS (5T 4)

(AF NI (FOg SN ST... (54 5)

Fig 3

CARBIDE BRAZED CUTTING TOOLS

WL20N135713

Fig 4

SINGLE POINT BRAZED TOOL

WL20N135714

Fig 5

WL20N135715

REMOVE EXCESS BRAZING




ifer 9@ aw (€6 & M)

STAAR G Y T © JHTIARGT 1.3.58

ST/ (Welder)- ot STRfGTaISTOT

SOFAAET (IR 932 (GTGTATST (aluminium properties &weld

ability))

TTHRT: G2 AT N WA SN =[N

. SN 932 99 239 qrosfag A Rrafd 3o a1
. SN STHAGS CAM9TST(weld ability) 33 AR NS IfNT FB~
« SR AEARTHD LT 932 SIS I F:411

SO 93¢ 97 frares tafEs
e ST 98 |

LTS IO FN FRN AT 0T AT JF
TN ST | T ST S ARSI

T2 (Ao 933 O AR WfEF.

4Jq Wﬂﬂﬂ, FHN a3 (AT HNTI=NTND Gy
OGO | W-GIEF|

fReyz SN 9= 659°C

SETNIT (1930°C) SN NNV |FIECOH (types

of aluminium)

SRR AR5 24T SFT™Y (1T 41 =
- STNRA IR G @i~

- Wﬁ?@ﬁﬁﬁmﬁ(castaluminium)

SR AR L6 SIS [ReFe SN
99% TP 1% (<T1RT <3 Fifeid STNfFw|

IS QKT SN ATTRT (welding) SIRET:
AR el ISR SIAN@r (N QI ST
38 AFION I | TN LG NATS BF F, TN O
RIS B LT (G|

Sifere SENATN ¥F To WHOEG 2 (TG
NN SRHRG JF0 (6T SIAY (ST FR
T GO SIS AR - (1930°C) | G2 TIZG B0
Ol NN 513 T2 B LIONEATONE THNAFY BT
TR

NI JFFANAIN, g3 Y 32 741 STIDBe
AT ST RO 40 1% T2 BRI |

GG fOWGRe (joint design): 1.6&[&[‘1@@"1’@, [RIACE
AW RSP APTIH ST B 90° FFIE (OfF 1 oo |

1.6cm$4fﬁﬁﬁa%*a%a@-emwmm@ca
ATBWfe FAMe 1 3T (BN MY A4Sy F1 | (NHE
1) (Notch)1.6 fNfN f&9 q33 4NN =\

Fig 1

NOTCHES 1.6mm DEEP
AND 4mm APART

ALUMINIUM SHOULD BE NOTCHED

WLN135711

UNBEVELLED BUTT JOINTS ON 1.6mm TO 4mm

Fig 2

e

én
—
o
o
WLN135712

O SN (X6 TR G, 4 NN I =11 Q&Y
NP9, AT 1.6 NN (ATFH 3 NN 6 oy ey
90° ENF(OG (OfF FAC© A (6T 2)

16 GACTOR GBS, BICHA NG, NG 126y fTpelrd
TG IONM AN 1.9 (RST TR

FIHA BFY: (T(XQ WEHN VAN 7 H© A0
7Y, O3 M@ Ao A0 FIHT B0 B IR
IO A

I NN 1S ATSGIR Greetd S T ((R(pest)
(OF FACE AT G2 A FTH A W G |

T 6 JCT NN TCICTO ATI 1 2T IL
AH6 Rrag 96 IR FA1 =, O 6168 I ATy
TN =Y |

YJ (6T WHIBEATS, O SN ATV Givy =4S
ARG 4TQF APMA fFerd I6 8 FIAT ATAA
M8 MIFE|
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f-fR6 ATIGNITO: SHENNTN G2 A7 A
r@sfeld B O ARSI 98 B specific <8
e ©1%Y AIFIF 192 FIACY, PG AR Gy AR
AT OICHT ATAGH 2|

TP qONS FoN g8 T Ty Row
FACS ]2 I Y6 FAC, 0.8 FNN-97 BHATF (75T
ARSI SN FI63 A7 TR AR
f22f0: sRite =@ |

TRT SPE WAt AZ 61 Srorrar 250°C (ArF
400°C 99 (&Y AFIS© =T MSTHEN A6 B0 66
IR B RIS ([0 GRS BT AR5 FA =T

TR HHTS (welding procedureRRa 2 2b/g R
AN T RZANE 193 TSR O G | g 2.28/G-55|

NI 8TafRy: gafifew A
- wfF-amoE eTafse

- I (oI S STIRHL (MMAW)

- TIGSTARGS

- 4%, =12 G 8T (MIG WELDIING)

- (ANOTOIST ST (Resistence)

- IR AR ST

- el (BB ST (Solid state welding)

- frea \‘Bﬁﬂ%&(cold welding)

- [OIFOH QTfBe (diffusion welding)
-GS G(ﬂf%ﬁ(Explosive welding)

- Wﬂﬁ?? G?I?I'f%%(ultrasonic welding)

UGB R| (VR ECNRCT) (advantages of adopting
oxyacetylene processes) S-S Sfofew AfF T a=ztR

SRASTRGT e TN YO AN

HToedl MG STATE Ty, N ST ATOGAS 20O
1A,

T WAL, I G O R2(O ATHPOIT WK
N B R, O Y Z(O N | WE SIS (BT

R @l

O -[ZPTS W2 WH STAHLTIA (GTT BT
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™iST 95 97 (CG & M)

TN G ST JHTAATZGT 1.3.59

STHIIF (Welder)- FSOTAT STAGTITTOT

S FI63 932 MTGGTe (Arc cutting and gouging)

TTHT: G2 AT T WA SN =[N
. W FI6s 432 TMEITre A I~ FoT

- TS FIOS ]2 MOFTre (MSISre ) CIIAT 932 rawsrasfer gt

e | [RIIGN B9 FT0T 932 SMEIGe AT

- (WO oI FI6S & MBI

- PR A FI6s AfG=

- TR I HIfoe AfGEw

- TG W6 G AfG
WWW@ zﬂlm

CVBIfAS WIS FIfBs - TAGIN 933 WFA5F @fe
==

- G i o
(PA- AT g3 Y FIE TR (I

- BRI (RO
- BHYS BT SR G T (REACAG (1T e 14)
- oo 1 fof*e =i

AT, TS, NA1S1 I A7 ST 51576757 |
i‘mz:ﬁg‘m.ﬂz\—lmtaﬁﬁr

W WF FIB2 8 TISITTe : G2 AATFIGIO WA
I STARSE RATFIGT T 43¢ A6 JF0 FHI
IR ATANTS, T FIG 2 WFF BN FACS 438
MR T GRGEE WS O] FAF G JH0
2V T O, CFLT AF6 AAIEGI6 BN HGRF
WP 2 T NI AFCGANL (6 SQAE AT FAT
2T AR FEOIRA F1 APRGOIROR A 2ECENG
IREF 2AAE G (TR SNCH AF TG I2N FAS
SR, (I 1)

(VoIfeTa = F1fB: 8 MOfGTs : 92 AAIOS
SINETO ST RAEATCFOGS NCOIR = 1 FR ST
R fAffe Ffhs IS (BT 2) Tonzs Fa1
2 IR GIA1R A7 G IIZ0 2(ARCENG (ATH 20 (ATH
50% (I SFP1IF (AGs FAT (ICS I | AC 8 DC A2
M2 (N P06 IR B T, O(F ALEINS; DC T
CF(T AADEG 6 (T (AT STOUS FT =T |
FLNS FYNS A AATFIG SN fSGT FICS S=T
P AR G [FR AN REACFOT No5EH
BRI Z B I FROI IS W [ (NFEB3
PIFAT 4QCP TR A |

Fig 1 OXYGEN IN

[ POWER LEAD

TUBULAR
ELECTRODE

FLUX COATING

ELECTRODE ARC

WLN135811

SCHEMATIC OF OXYGEN ARC CUTTING ELECTRODE IN OPERATION

} OF ELECTRODE

Fig 2 STEEL CORE

COVERING

ARC STREAM
AND GASJET
FROM ELECTRODE
COVERING

IaEan

METAL ARC CUTTING

BTN WIF FI0 2ACHIS: A6 936 W F1fo
RATHTG, T TG a3z 2ATGNT =F F1foe
ffFMafEre Iz =71

I FIMDS 8 MBS @S ; (Arc cutting and gouging

procedure)

W FMBL AGS: ATAGNTST S | GRIOBIH
EAIVNEIGEIE ’"[C?(WW“I% (surface) RIEEEISIERI
(clean) NIfFS & *N1fPRs BN TG G AfATS =TI

M DC (NN =R FAT I ©F = DCEN (ARG
I IO I |

WLN135812

/0
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O S (Thickness) NI 2(ABCENG HIA]
RO T |

BIAPCHNG JF SATRG] W13 FI2 (76 PO 2J |

I O FFN 432 FAATHIGOF (AT ATS HIY
AT OHNT NG ST | 4Tg 51T TS S S SCH
TR S1feT® 1ot (a1 e {1

AFEIGO ALG (kerfline) BB TS T N6 FF
e QP NIET MIF WO FiF© | AT
T B2 WP FAARCHG FIZNE FA GOS8 AN
BETPLRIOIOIP IR P O [P ST AT (@Y
ST PO =S|

HIGT YSG OIF W] A2 NGO Gy AT FFA |
IE MG fS: ATAGNITS! A GRIO AFS
EICRCTIIE *D (surface) ARHIT FCI TP @ “nfPs
PITA FFI6 WIZH (position) Y |

ACSRT DC IR 1 I (ARG DCEN (376 e |

QU 499 I REACHG 8 ARG W <%
ATIGIAT BB (A6 AT A

W (ofd FEA GF0 e ¥ AfSde 28T Sy
ST 2CACKIG (ORI NG IR ACIOOT G

SIS RCEACHIGA 20°-30° (TP 5°-15° JF VT (316
FfACO Q|

Fig 3
%0“

ANGLE OF START

WLN135813

ANGLE WHEN GOUGING

2CATIIG (TG TN (ATF AN AT WP A2 IAD
NeT® AIY A7 YN (SLAG) SMBMGe F© UGy (AP
INAI RO I

WIE SN P To© AN e, Wb I Ol
PR BO SN B0, MG ATFHTE T© e
O [

SO ANIHFRH FE|
TN, SToITel (38 NfORS! AIH FF |

4T (Advantages): < SMBGg T NN FN IFN
MOMGE FFOTS AT AMF TYN AF MG V7S
IR B =

Tredl ARG f6 Y72 IR &S|

% MreBfATe T2 F41 (TCS AL I FH-SmoF~
PO AT AT FIGT FION| (T2 (&=, CHINCETST
SBIeT, (BT (AR, TSNS TS 78 ™ (FNRE6S 41

B O GIEREEIA L B G

- fSifel I O T G 6 (ANCGHT MF 4TS
6T

- rivets ATV
- 7S 3 fom FAS

R OGIE (casting) PO 2SR G378 iy (groove)
tofs FATo |
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ifer 9@ QW (cG &am)

WA TGS TN [F© AHTTATR G 1.3.60861

STHIIF (Welder)- FSOTAT STAG LTI TOT

BIATR (ATRT G323 99 CAPITT 933 STHATGS Wf% (cast iron and its properties

and welding methods)

OTHT: G2 AT (T WA SN =[N

. BIFIZ (FTXIF (AFTET G2 99 AFTASH I FATO

« FI¥6 WNA BIATR (FATRT STTANGS (ST T FB |

DI (1R (TN TF1* (00 BHNFONI IO
W, (TRQ A6 II6 O JTPON NS I3 T2
ETIR ]

<O AT (112 AT 41Y TP HAQOS HHAN WS
SO QTN PP6 WNINSTIAGY FAF STNY NV
TPV W1 5306 =

BI-TR (ATXTA AFTATSN (TYPES OF CAST IRON)
SIS BIF AP BIAIR (TR NS A LN MR,
- Y51 (BT (TR (Gray cast iron)

- AT BIeTI2 (ATRI(white cast iron)

- NN G2 @ (Malleable cast iron)

- (ATGE G2 SIEA (JT) (NI ATFIRD AT

(nodular cast iron/spheroidal cast iron)

ST (HYGT (TR 579 BIeTIR (ST1R] ST BleTlR (STRI
QA NN R *S T HG 47 %A I AR
AN O S IFEIefd & o6 Fw
SITFIRHF FNK BAR S FIC =T, TN JF Mo 28T
STXIR SR =0 T | Y5 BT (@12 JH(6 BIeRT1y
YA | TS 3 (ATF 4% FIL ACF |

ST GIATR (1R 9 S (ATF ST GIEA1R (&=l
T8 F 2T I T B2 YT TS IG] T | Mod 28T
T YR TS 33 I FIRLNS AN FRIZG (T (AT
AR FACO (R N | FAFH, ST BIATR (FA1RI0S ATS
PR T WA RN | 92 4N BIA1R (1= 4
NG I8 ONF A3 AR FAT T A1 ] HR0G T
TS N

TN G2 (ETRT: TN B2 A= A ST 40 Sl
BIA12 (IR S{e1s I I8 O [ I I
HIFAT ATST AT J2 O B[P ACF <2 *1F IS

WTFITEJ'UTF@ (eTIRT (Nodular cast iron) : NiARIGEIE
STFI26 STAN (IS W) "newe AfRfoe| aft
TS 3T TIeTIR (FTIRITS AN (15 UL 1S
2| (AT QAR 257 #1819 F6rea
ST T G2 (IRH B0 NANT GATRN FH (ST |

SEE BIeNIR (=1 (783 (properties of grey cast iron):
§5T9 BIETIR (AR (ARSI (RTINS 18 (Sf{te

9Te 2| 35 b6 FR/ATFIRG FRCT A6 O
S @RET (HNCRI NN BHAAN =S HifeTpe,
SIAPIR, WTHNG 73 FAPIT| 79 GIeA1R (1=
N0 QeI NP (IR SHLTPIHAN (compressive
strength) *If& OIR fFE FN FNNTOT A2 & #S
ORI

(AZQ PRV Y& ATFR6 WRI AMH ©12 A o5
PIOTCAT 51K AT (M1 |

AT ABMO A7 I8 AP (Methods &types edge
preparation): 379 GBI (IRIF AT@w3feT [Rfow g
TN+ fofs, ARG, (W 932 IR BRI AF©
A1 (0O A | GHNHAL NG SBTEA SIOGH (job) 16 &
4 WA I FA T | ALRTS A5 B2 F4r1
TGN, I35 FIO BIATR A JF6 6 GG FIACS |
JRITTS ST TS JF6 JFF V 6 GLI6 ABS
AR (TN 67 1-9 (HATTAT ATCR PO WNI (XD
YMFH SIS M (NAINS BT X ©OIF YFPS 61NN
NEISIRES]

Fig 1
ALL EDGES OF THE
90° SINGLE 'V' ARE ROUNDED

Y

\ FIRE BRICK

ALL SHARP EDGES OF SINGLE 'V' SHOULD BE AVOIDED

WLN136011

ARTHIF AR @9, (Methods of cleaning)

P RA

- YIfFS ARFR (Mechanical cleaning)
- AIF ARTFR (chemical cleaning)

AP (surface)NTHIT PO (IO | AR AZO(©
NRfSe, PR G2 ST JIFL (P (technique)
25 FAT 2T

AITINE ARFHI ATFTO (o1, AT G[98 T (T
(NS M1 AN Ty AT AT =T T FF
HATHIA NI Y 51 I
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szﬂTflame) (strict neutral flame); DRSS ATE| AT
1 O | ToHel WIATN FT Bo® (T NG
SIS f5=8 W AMF I WFFTGHNT VLT JH0
VR (OTG 3% FAE|

e 99; 0 WA STIAMGS a9 G 2.8 - 3.5
*oTe*) S YIFIRT JHM6 5 NN SFIEF NAFR
1 35RO (1) I GIef2 Sreaw fFarq 90
IR AT IR I R STIANGS {Q TROG machin-
able TT. (IS 1278 - 1972 Sy S-CI 1) |

TTH (flux): TIRCSATF TGS FA(O 43¢
WFHCGH ([1Y FACO FIAM Ol WA 8T TEo |

FIANG, CNGAMT F2RG 4 NG AZHCLTNG
BJIT 519® | Aff GG TSR SHId 3T

BIFTR CATRT STHANGS; F6 ATI GR_(F (-GG
JIIITT O (FG 2B FIAH NIFY STTANG FfACO [

C.| ST G FARIT: Ororsrar 200°C (2= 310°C
W Hfg9fow® =TI

RPN T0GH A9 (I (angle) STAANGS AR ACATH
600(TFH700 L8 400(ATHF5002 31 BB |

Fig 2

DIRECTION OF WELDING

WLN136012

(TG GG (BHNE T FICS (A |AYNBAM (root
run) & STIANGS B TN (FINRACH ATV (R
I IR AN A eI T00 SN A1 ArSB ST
FICF GRY Nre (1|

AN B (root run) ST FAK N, PN Ty GG
G ST S O s =01 43¢ fafon BB (2nd
run weld deposite) AN R3THHTH (@Y ST
GGG FaC0 [

Fig 3

y ROOT LAYER

SECOND LAYER

TEMPERATURE OF THE JOINT
HAS TO BE MAINTAINED AT
PREHEATING TEMPERATURE
THROUGHOUT THE WELDING
OPERATION

WLN136013

el B0 BIArtTa (PG AW BTG NCo12 |

fForT B TNIY ST AT, SN S SN O
PN T ©re e =< RO GRIGI ST ST ©I

(MY G (6 =By |

SR GRIGIE B A RI2 A SHFCA A G T (61
&R T I =0© Mo I IRFAR 6 [IAH

eI IO W NN 51 Bf5w: (T 4rare STTafbs

QT AFSG T2 ATS AFoF 474
ST (FHIT , ((TH6 SIG /A26 SAG

— T2 S0 419 494 AT 494, (TN ((NRA(09,
AR, *& YA G 1) | DTS T 49

Y (TG ATS ABIS %) (TR 2)
1 (Bf3e
)10} IERIGEI]
2= 5661 98 96 PN, (PO, N3G 6
AN
=2 PN JI8 ST
56a
2 PN G ST | 2,372 FIL 567 FSifeim-
6a oAy 56
Y -SRI SIET AM
61 3.5% T 6
3. BT 56 3. FEHATN (SBINTES SoIe
4. BIeTI2 (<127 (cast 4 541R PAfeTas 156
iron) WA (Pl Siferds
OGIEYGIE
EIETAVIBED
597N J98 I S5 | 5.5 (@1 Ra
9 (e, (q1&) (1 o7y (18
6. NN @] | 6.R®% SEfNTw 5%
9 HSFF AN IBIGERACHGIRREIRY
Gk
10-13% fSAfeTa
ST 5T

o] AR (IY T9 ([, fFe 001 I 9% [
PV S(TENGS N P (deposite) PN PO I3 T©
NIG TR

Ir6 WW(Characteristic of cast iron)
. Ao MW FWI
AL Gl

. 5 T IS *If& 32 T 7 ARSTHY 5T=F
Ol ST 2 (MY =R,

BIAT2 (@RI SIS 3= (5 FA|
e 49 BNSFHIT machinability SR |
. (INFOIS GIEIR (=T (TN Sl NN N |

. TR WA VANTOl BN 48 TEG O N@ry
SRS (AEG AT T IS 1T 1Y A
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MG aG AT (CGaM  STHART Gy TN F© JHTARGT 1.4.62863

STNIIT (Welders)- STIOIT - Afan*fx

CR A

AFTT 2P o7 €A - &GS NDT A& od NI SI5T(Types of inspection

method - classification of destructive and NDT methods)

STHAIT: AR O (Y WA ST R
« W-EFIAGS 972 R/GS AAHT I T4

AfAT TN ATIGIRITOT: NN S =T SIS
PO 499, GUACH * J93 BINH 38 FIOGE
BTN NS AT 433 N7 471

FAHTI AFTATSW

- RSB NI
- RSP AT

- T SRS AT

- KT F AP VHfOBA SLRT NIAH 3¢
RO 21 &S e Nz w41 =71

TR - @AY S NI
Sk 3 R B )

- 2| AT A

- COUTFHI AT (FK)
U W-sReSTgS HAH
- (ORI I A

- @SS (AH-(F) AN

fogrTE AN (W- R A asD): fSogae
FATN (F ARTHFONT GO (defects) WG FT
Tl TS AEREY TS TGN A2 (TS A2 B
JMTFOIR T2 R T4 271 A6 WS 46
RO1R JF6 BFFAS AT &S| ifFmefy a2
F@fS aF0 WANFI2: AT, 9F6 T>re fNgw
ATITGI, INFIR g AR (S (B T~ | HEFT
HAfFvefay fo=fE *rfice a1 =7 7

- ST AR AN

- SUIEARGITIS ST

- SIS AR

STNANGS a7 TITS HIEHT AT

(AATCICACP PG 47, RAACFNG 72 STATL
(NRTRT S AfRbw =0 2(7) R [yvefs

N e [

ASSF (AOF FY WP AIFONE AFS FT
AR | @ N (VO A3 Ol AR AT

S5 6 SN (16 F+4.
RIS FRTFTIR Ty T g[S o1 FICS 2|

(T ARA VO ¢ FFe 90, F1F 43¢ 411 (flame)
St A1

ST STfGe FNIACHI (FTA REAACFIGI (AR |
OIS ST BIRG B

BEACHIGL WP (size) % STIANGE WTFI (position)
SPACI FI6 (62| SAEF alignment NFo© FA17
G (T G515 RS FRESIBIR TGN [T | (SFI 1)

Fig 1

EDGE JOINT OF
SHEETMETAL
TO BE WELDED

'C' CLAMP

CLAMPING PIECES BETWEEN HEAVY
BLOCKS WILL KEEP THEM STRAIGHT.

WLN216211

STHG: ST OTHT Afamf~

fRRfefde 2tT0 @fd STIafbs a1 Ffew (5F FACo
G|
ST fGAGHR T 775 a1

W6 STIGLTT 276! A B WIS AST ST
T IS AFTHR F1 AR F1 O 1 F7

fAnfefde el Nve 90 @[

BT T T AT : G2 AT STTAGE FA G
I BT ]S AR HNIH FAC© IS TF TS
o1 ICAR [ @1 1T FA00 | TGS T TR,
O S NNOGA0 I P A, G, Y AT (FIMN
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IR IE OIS TS 519 FICGI BICAT
BT NOT FT T SITAMSE TLTOIE A FACS 2|
OIS BT ST UG BT A% IAGTAT (IS
AR | (OIS RS RN A FA (TS 2.

1 OIS BI STITS AT Y S I AR 12
(TP 24 0T AT (R (T0GF BIead s [t
A |

2 (2K (ST IO B9 Cofd S AT, RN
(FNT HI6 STTT TN ATI FAT (TS AN
SO (AT I TidW(bubbles) =TT fF1 =
FOOT VT AT

COTATTHIN (*137) AIF: 2 AAHE NS =4 (T
ZfB- T (T 419 16 2SS My SIre F11 ST
G0 e fFsfore STe ([ *1: (M (TN HoTS
A6 STIAMGL GLIA6 2T

JFG ST BfFGIHT COITHIN G78 JH0 TG
76 RIS I3 SN FACS NI B 3T

A3 NS IR P SHIBERAE ST 72 ST
3N (TR (ST SIS STHeToONd A Bl (AR

RS NTFS AT I2 AAHIS I3-F 1 ST I
HIHIS I =

AF-CT AT In 2 H A ST ToIS AT BT
(O ZF| AHF TAAD JH-(F 26 3¢ A
T FIHN B2V (67 2) O FHNT G- (F A1 Hd1 =
(AT I F&  AHA O (GLoaAE FAD (A6
HT (M Q| GH-(F T NPFE =G O N
RaE 10 o ) ) b A e B B 1 ) (4RI [ B i
A = IO JH-(F (BPB (WA (ATF JH-(F 2[R

TH PN
fre
X-RAY TUBE : N ”“W/ QA
DIAPHRAGM % '
W S~ <

NI
iy,

Fig 1

SPECIMEM

X-RAY FILM

SHEET OF LEAD

X-RAY TEST

WL131811

T G2 AP I 92 T BICHNT TR 3%
(ANHB AR I8 ATINVIH LTI NI OB NI
PO GISCKIGEIER]

COTTIIT T AAF : I2 HAHIO (N=9ow *ma
AT TEOT AP T 037 (6 T rotger
FLF) 6 TS FACO IITS 27|

(TR NGO HRAVFRA IHF0 O AATT GIACHI
ONT (N A1 T ANHI SR G | T4 G2 AIFR
BHAIG GIRIT T, T (12 FNRf FfoF (Fioe a1
TP0) TS G0GT (S AL A1 (BTCY HICEAT Rt (FLR
o= R (M M| ((Ba 3 8 4)

ST WAATIIIAL AITT: 92 0 92 ST
G fogfo B (T G OF q3 ¢ FELAMCTG Ol
PIGLETF VKT AT F(L 472 41, AREF, SAINF 472
FIEI THI TOSE FIF FACo TITS =T A8
(TN (DYC) AFT T ATHIF B2 GLAT6 o F1
Y 32 g IIY foGte (Mo 2| Ok fFAh
I FE TR0 YOT CFeT T 473 D6 NN FING
AT QBT =T

Fig 3

MAGNETIC FLUID

MAGNETIC PARTICLE TEST

Fig 4

IRON PARTICLES ON THE CRACK

ST AT AAH: @SN 33 (FRES 60 2oNd
ol (@GN (N3 711 oma 56 q=ry
FFResfet ST IR NI Sif3fee g2 I GF-@oER
(51T R FSOrR YF0Y AR FR G32 42 A TG
YT SIRLT T IO G2 HIAFIO IV TS
UM T (0O NI (TN [P ICR| SHNTHh
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6 OF RFMFIRA (T A08T) ST STIES
FA =T | G (R ST (GTGET N AR NI Fiod
SR ([T T | ZBIOf6 UIfeT (BT SR WA
M4 91 (54 5)
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JITE FA TV G2 NP0 G2 [RRESICrack
(G (I FICO JIIT0 | ¥ O 3feT YJ Ao
(ATHR AT (ATH 6 (ATH 10 FNCIF 2SS AT
FACS A

Fig 5

2777 -

/ DYE

77777
V2770 -

CHALK \ INDICATION
277 -

LIQUID PENETRANT TEST

G0 *31 I QNN FISTNCIA FITGEH(work
pice) BN FIA FAI | *1 K 0574 AORIN ST
AR (562 2ONIGF AN IS FEII0G
= N =91 (fe@ 7)

Fig 7

TRANSMITTING
AND RECEIVING
CRYSTAL

TRANSMITTING
CRYSTAL RECEIVING

%/ r%/cmm
A

(A) FLAW (B) FLAW
MATERIAL
UNDER TEST
ECHO FROM FLAW
TRANSMITTED
PULSE REFLECTION FROM
. ‘ LOWER SURFACE

(€)

PRINCIPLE OF ULTRASONIC INSPECTION

TGS AIHI

OIST: A2 A CUTOBE H-RTGF AIH
G ST RN IS FIITNF 1S A &S N HCF NI
A1 I SCHT [T BT ICAREA | JU BRI Oy
IO GATAN (TS TN ]2 GIEAR G5
NS TS 93 STTTIIL 0l [JEIF FAE T,
HAPHIE ST R[S =0T ST CIARTT VYN ST
BB RGP NI FACO Q| RGP AR
76 Y @S AR | T =4

CG & M: f5BTA (NSQF - STSTNES 2022) ST Gy TFS GHTAZGT 1.4.62 & 63

FATATT NIEHT
- R & 9
- 13 [ AT 4HT0 OIS W0y [RAryeeny I(F e

= (= S 90 [F & HAHT S
&FH @Y AT AT 1.5 NN G 2 NN relger
JHC FAT® FIGI (O FAT =TT 432 BT e
GO AN IH76 2refo7 wrars s =1 (@ g)|
saw cut IR GG (ST TN A< TS 5 AL THY
R IO 6 TN FY TP, o WMo,
WAARE Wol] 20 6fz® F<1 |

= (@ A1 STNH JFG AR 7=
oI T ST (N6 M6 AT T 2@/ ([AfSe
NS FET I AT B A2 B GUIo R I
OIS 9¢ AT TN B 1 =W (6@ 9 32 10)
STTEH AAFIBF TMLFTS SFFT AR G
JF6 I q38 MG IR FE 6 ST
BIA1R OI57 G5 5930 = |

Fig 7

1.5mm DEEP SAW
CUT ALONG CENTRE
LINE OF WELD

1.5mm DEEP SAW
CUT ALONG CENTRE
LINE OF WELD

WL20N146217

NICK BREAK TEST PIECE-BUTT WELD

JfA4r 933 FAFOT: HIHI FACS TN AN FN|
AP LG P 2 AT STAT FAK TN DO

WNF 6 AR GO AF© IS (77 | SIS
(SIMATNI BTN NH FAR G0 I FAT I

N (REARENY 3¢ fFe1 90)

fiFTT6 TTEo1a AISI: Ol (Gro AFfEfTe
OIS AT OB AN FIT® A 73 (RATS AT |
&= 10, 11, 12 433 13)

- AN HN9I]
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Fig 12 SAWCUT

WL20N14621C

FRACTURE TEST ON BUTT JOINT

Fig 13 ! FORCE

FRACTURE TEST ON LAP FILLET

ATCABIA AT

ST AfTOITT® FAHINE AT zo1: [NFfade
AN IS ARCIONFICS N TH FA1 =T

- oI SIS
- PG A
- IS I

ST AIHT: JHO (GG 5 *If & 78 T
(D128, TN TN T ST 25T NIl 31 =T

=

OIdT 26T

- GTef (BT AR | (Ba 14)

- -SRI ST YA (GF 15 933 16)
2P AFID QTG R 25 #1Sq W fA=(w

AR (GITOT ATV *1O1 ™ (percentage of elogation) |
45 a6 NHE FToR WIZR G [ AATFS
A] (I3 4IQ SN STTG P QUACHA SAYG Ol
AP B

WL20N146218

Fig 2

WL20N14621D

WL20N146219

FOR THE FINAL BEND, THE SPECIMEN MUST BE BENT IN A VISE

Fig 10

WL20N14621A

; WIDTHTO
Fig 14 x50 SUIT GRIP

50

PARALLEL LENGTH = WIDTH
OF WELD + 6MM EACH SIDE

WL20N146218

FILLET FRACTURE TEST USING HAMMER

DIMENSIONS OF TRANSVERSE TENSILE TEST SPECIMEN

WL20N14621E

14p G & M: fRBT (NSQF - STNES 2022) TPNATND GHT TAF S GFT ARG 1.4.62 & 63



Fig 15 GAUGE LENGTH: 50
R 5 MIN.
_ C _ i _ %)
o
0]
Z|E
PARALLEL LENGTH: 60 2ls
S 3 o
70 MIN. s 2 g
Zz
&
ALL-WELD METAL TENSION SPECIMEN =
Fig 16
LINE OF CUT
LINE OF CUT
FOR THERMAL CUTTING
20 mm MIN. FOR THERMAL CUTTING
3 mm APPROX.
EXCESSWELD | <] <]
METAL
,7,4,&%5\4 N A
1 oA i
I 9
WELD—7 T S— weLD £
100 mm MIN. 100 mm MIN. 2 <]
S
APPROX. 16mm <
z
z
LOCATION OF ALL-WELD METAL TENSION SPECIMEN (END VIEW) 2

fAthf*re afs sratsr: a3 NThfre IS (guided
bend) AT T (TAN VYN0 (weld ment) foq 17-
B0 (IS (G553 G- NI 180° 4 BTN T

g2 (BTG T F2 4N VAT AFS FT T- JH0
face bendGi«y 4<% onyic ﬁ-ﬁ:‘(root bend) H G|
(oa 18) a2 HAFH 4 (AEI AG TACH ST
(NBIER TNNTO! AN FH | A2 A @Fers
(TSR FOSH (@ AFFOT (AT 43 46 &
T© AT JH6 VAT (Destructive) NAF I (F)
STIEGT AP W A8 I2OIF B2 Ao I3
(1) STICHA TFol AT T

B MO AIH: AR WA (FN IGI BN
WIHFAP 61 ATV (apply sudden force) T STAT
T TS ANAHR G, AT (2B (ATF JH6 VYA
(specimen) (2T BS AT TF| AT JOTF (NS
I GF v SFSF AT (v.notch) (fig 9) (O FAT =T
10 mm ?WWE&V ST 10mm I [T
(OTEATRIT ABIRR VIR B 2 ARG (igod) ENCNG
IR G fig-20

BT (536 IS 1 2 SIS B GR3ferd TR
RS (I MrQBfed TNCF W e FI00 T - 40 fBf Y
CTARTIS */¥® FN SIN&ry I WA F 1 o
BT 41 =T

FIFS AT T4 T STA GG JF(6 R TN
4 VI FA I NS TSI TR (TS (IO
AT | AR CHLE AT AT I A Nary I FE
R 2T J1 FE B0 R{N SAEF J8 A—E
TN 2157 AT | AR FIGID IR FAL BA

TICO IS T FAR IO TG B A7 IO
ST (BT WS I (G (ST T

A2 FATGLACH FIMS ANSTIY FNOT AH FA1 27|

CG & M: f5BTA (NSQF - STSTNES 2022) ST Gy TFS GHTAZGT 1.4.62 & 63

I35 BTHT WY BIeAI2 AT VAT 35 FR AR 432
5 21 Wy S GG (16 I RS SfSTs carmen
2| fatigue test BT XY HLHFNO ; AR P shafts,
crank 3¢ JATITNIN WY AZCS AR (@G AT |

Fig 17
AS REQUIRED AS REQUIRED
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Fig 20 Fig 21 ILLUSTRATING PRINCIPLE OF WOHLER TEST
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A CHARPY IMPACT TESTING MACHINE
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