syt (Fabrication) s 1.3.37 & fom awifiw i
awzT (Welder) - a=faferen & zema (OAW, SMAW)

q si-wFRw-AEr www w1 a<rw (Arc blow its Causes and Remedial Measures)

IqA 1 3 AS F A # A fwAtoraa w1 #A A e

* DC aw=+ & Tk =l % qW | q@r Tt

* AT T AT Al & TWE HF Tl Tt

o Tk = F e ¥ o s Tt e & e | qan w3

DC e & stk =t (Arc blow in DC welding): Tw=#t Fig 3 R TION OF WELDING
TG & HIYOT AT 39 afa o & foefod s &, ar = NG ARG BLOW
T =it 7= 21 (Fig 1) - W SACKARD
/ BLOW BLOW
Fig 1 = i
ELECTRODE ‘ START OF AT CENTRE OF END OF
D.C. WELDING WELD JOINT WELD JOINT WELD JOINT
POWER SOURCE
(A) ELECTRODE
MAGNETIC FIELD
ARC BLOW GROUND ELECTRODE
JOB _‘7 FORWARD
= BACKWARD
E BLOW BLOW
ARC BLOW IN DC ARC WELDING %
= /
. ELECTRODE
AT AT & FIXOT AT WATT (Causes and effects of arc PRSI HEERY e
blow): seiergie ® 59 &Y g7 FATfRd it & a1 gaTgie aaqr ®
a% F o F (Fig 2) % AT T e &1 a7 S 2 son .\
1 3
3T TR J9T & uF &7 4o uig F (Fig 2) # s o a9
2 ELECTRODE
STAT & | 37 37 FrEa & & AHIT GFAT F FRO AT, TS GROUND
& TH N IR ISl 2| do F ATLH TT AT H AT Al a7 MAGNETIC FIELD GROUND
GROUND ELECTRODE >
d 9 s # oA = el (Fig 3) ©
Fig 2 GENERATOR \ BACKWARD
BLOW
\\CURRENT FLOW el
DIRECTION OF WELDING
MAGNETIC FIELDS THAT RESULT IN FORWARD OR g
BACKWARD ARC BLOW (A) AROUND THE ELECTRODE/ARC N
(B) AND (C) AROUND THE WORK é
- F2
AT =t it At F2= # fafr (Methods used to control
the arc blow)
/ 5 ad =t et S awdr @
BACKING STRIP =z
: — o F A, I A & FATEa g R #wa gu | (Fig 4)
a0 FuT fEferfad g e I gia 2|
— Feed Ut & A R & e afers wed Fig 4
— R RS [A g
— FAWIK d

— St # T & Y dee urg Ruifser § s
—  dIT &1 ®F GG ST TAT T gAaoT a9 |t gl

EARTH CONNECTION

WLN123714
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— Stg 9T o Fw & ferfa #t aged gul — T F WY 9 FEHE 5 B @A g
—  doed 99 9 o1« & Rl agem & |l — 9T Tk & ATT TAFEIS & U el HT |
— E F AR AT FAFEE el H aded gl (Fig 5) T AT qAT T 3T @il &1 5911 #2 | (Fig 6)

7fe I a+ft faftet smd & it feta w3 F e aidr
g al 93 #X AC H=E 9 |

Fig5

Fig 6 RUN-OFF PLATE

RUN-ON PLATE

WRAPPING ELECTRODE CABLE /
AROUND THE WORK

WLN123715

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

WLN123716

— Td ® g T AeS AT WK A=A i A aAh deed A
gul
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s¥a=t (Fabrication)

g 1.3.38 & o et freia

awe¥ (Welder) - a=faferes & zeama (OAW, SMAW)

forsaor qur swer fgsor (Distortion and its control)

IR : I A F AT A AT AT w1 w7 S
o foreaor & Feor FaT "WEHA

o fRrEaor & wR Tar @

o o e it faftrt qar

o g Hiw w9 w3 A R qan s )

foreswor F#wwr (Causes of distortion): =1 acew & oS %
faferr &= o e o g €1 (Fig 1) arT & sireme a¥ &=
g & gaw off O gl s =R, 9T F 91 S #
fafsrr et o v &9 & q@Te a1 dgEd T8 T a9 | ded
H A FATT qAqT HFAT A H Tfqg I Far 2| F 5
Ao ST HT HISS qAT ATH ST &7 F gaor (374fa fore)
a4 & qUT 3 o= Sfte &7 fawqr Fwa €1 (Fig 2)

Fig 1

WLN123811

Fig 2

TRANSVERSE ANGULAR
DISTORTION

DISTORTION IN SINGLE-SIDED WELDING OF AN
UNRESTRAINED BUTT JOINT WITH SEVERAL SMALL RUNS

WLN123812

134

foreawr & w=e (Types of distortion)

fareqor, i R #F Bia € -

— sgee fawar (Longitudinal distortion)

— =T AT (Transverse distortion)

— =i fa=aor (Angular distortion)

(Fig 3, 4, 5) & faferr s ¥ e gut mu &

Fig 3

WLN123813

LONGITUDINAL DISTORTION

Fig 4

TRANSVERSE DISTORTION

WLN123814

Fig 5

3,

()
N
>
=)
g
S

| (| {

ANGULAR DISTORTION 'T'FILLET JOINT

SINGLE 'V' BUTT JOINT

WLN123815

OUTSIDE CORNER JOINT




fowawr #t wwife #3° @@t Uw (Factors affecting

distortion)

[EEIECH

SIS

ST T qAT AT HT G AT

EEtecIi e

EEL I

st qw®

e Hiwq

FgA T F ATH-TE AT HT AGAA faawor
srferifaa gfaeer (Restraintimposed)

% welding sits # faequr & forg I aat # v ar e
ITeET €1 welding Sita & faqor gem a1 Twd F o aee
F qd, ST qAT A7 59 qAAT HF &A= | 7@ n | fawsaor F
g AT 390 a= & forw At fAftat w1 s s
for=qur 1 T=wAT (Prevention of distortion): fassTor =t
Tt o e w3 & forg fafafae fftmt =t s G
ST |

—  gWTET fEehsT B & wT ST
— fewn wem & fore et e g
— uF o e W & A fies W & o ar

T TF St 1 ger it faftEt (Methods of reducing
the effective shrinkage forces)

i Ace A T=9AT | e y=ew (Avoiding over-welding/
Excessive reinforcement): < acei q9T e aeat &t
ferfa & safis feawidde & a==t =1fzel (Fig 6)

Fig 6

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

79 =T foae aeet # faffia waweae & 99 &-T/107 "6
AT HT AIETE F 91 € |

Stua fFAmRT a9 &1 w=i aun -3 (Use of proper
edge preparation and fit up): @ AR FAT FT TATET

WLN123816

HaoT ®IE T TS AW ST 8 | THE AT I €1 F 7
A% & A IUgAT W gAfeaa faam sow | (Fig 7)

Fig7 60° 50°

__ X Y
A =] | 3

REMOVE SHARP
CORNER

{A) SINGLE V-JOINT TO BE
WELDED DOWNHAND

(B) WRONG,SHARP EDGES
DIFFICULT TO WELD

60° o
\{\ 60
Y
T=12 2.56+0.5
i 4/?]‘( ( > o T \ik 25105 (
more =
80 To 60°

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

WELDED DOWNHAND WELD OVERHEAD
BOTH SIDES ONE SIDE
60° 10°
T Y I
K <t | Lot
B — I
— 5 MIN 6 MIN —

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

T=25 OR
20° 20°
) 7 /k_f\ MORE
3 ROOT \
/ FACE >
_ \ 5R ,/
25R00TH ——H=—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

WLN123817

Fx qrieat #1 5=t (Use of few passes) a8 T TaFgisl &
ATT H7 TRAT F TN F ALl ST § eI &7 Sar
21 (Fig 8)

Fig 8

§ RIGHT
L

& P
S 7
N /
. ’
N 4

COMPARISION OF PASSES OF WELD

WLN123818

TeY fhee aee &1 w=@ (Use of deep fillet weld): =¥ fiweie
A5 & TANT X Ae€ & Fgd AW & fora (e dwa ot T |
3E WCH F AT & aTe¥ MHa" § #7 ao (leverage)
#T sATawIEaT entr | (Fig 9)

Fig 9 v
i
I
!
A
- = T N -
i ?
e
v Iy
CONVENTIONAL DEEP FILLET
>
NA IS THE NETURAL AXIS OF THE JOINT g
g
DEEP PENETRATION FILLET WELD §
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AAF a1 7= (Use of intermittent welds): @@
=T & TIA ATARF deel B qEEAT & de€ &1 & AT HH
FX | ZAHT TANT Fa fheie deet & ary & R o aahvar 21
(Fig 10)

Fig 10
=5 3 1 <=
)D)IIIIID)) @)
2)))D N
=6 4 2 =~
CHAIN INTERMITTENT FILLET WELDING
L I}
L , L
DDV D
ININID) [@]
L5 3 1 —
1 ]
<C
STAGGERED INTERMITTENT FILLET WELDING %
g
INTERMITTENT WELDING %
=

@ dee F1 7= (Use of skip welding): 5 fafer & us
auT | Je 75 faddt & stftr, et 9€ awmEn Sar | @6 dee
TE TAT BT B AT F UF GO fAdRa #¢ ewenE #it
e 21 (Fig 13)

Fig 13

|
Is5lol1l7131,
é )))))))))))‘))))))))))))))))))))))))

START
; (@@ @ (@« 13
lalsgl2l1]6]|
LA
A-A

AS USED TO MINIMIZE LOCKED UP
STRESSES IN TIED JOINT

SKIP WELDING

WLN12381D

g aee fafr ®1 v (Use of ‘back step’ welding
method): 3 swfar &1 G fGom arlf & sl e gr
g, dfa za fafa & g dfie arfedy siw & arft o@ie Raifse
o srar 2| 37 At & g9 die F avy @ 99T de & I
TN % HIEOT HH AT | Serct 21 (Fig 1)

Fig 11

|
(LU

BACK STEP WELDING METHOD

= & aeew (Welding from centre): &= & arex &1 AX
A TSl T deed Add o€ T¥ =T T(aaal & JTET T97T Fi
drear 2|

geratea afvy fafer wt s (Use of planned wander-
ing method): 5 fafYr # de &g IX W EAT & T9T 395

T T-AHT 5 & TAF T 9 9E1 B G T Sar
(Fig12)

WLN12381B

Fig 12

PLANNED WANDERING METHOD

WLN12381C

freTor e & forg =i st # = % o s Rt
ATE T AT ST A 39+ =41 92 784 ¢ (Locating parts
out of position): @et #t aR[E Ay & 7 & FxF fawaor
TEA AT AR ATRR A€ HT FT I q(1Sd ATHT T of A |
T deg HFA BT € AT TE FEATIR Wi B IaHT wet fRafa 7
=i a1 (Fig 14 @1 15)

Fig 14 ? ?

WLN12381E

Fig 15

DIRECTION
OF DISTORTION

PRE-CAMBERING TO COMPENSATE FOR ANGULAR DISTORTION

WLN12381F

AP I vER & forg wen | staerw (Spacing of parts
to allow for shrinkage): awa & & 9NN #T &l (A
ATAYF ST & | TAH deed & HFHAT I §INT WE Hf G FT
et ferfar & fm o @ | (Fig 16)

qd-§%7 (Pre-bending) : gd & "Wl § qd 94 T
HFAT gl HT FATierd a1 ST @Far €1 (Fig 17)
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Fig 16

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

WLN12381G

WLN12381H

PRE-BENDING

TF HFEE T F qEAY AFAT IO § dged FIA H0 A
(Methods of balancing of one shrinkage force with
another shrinkage force)

IR A wgHA &y (Use of proper welding
sequence): AT % dTX | I8 d< 91g & fAfvwe f&gst o
T | 5 fafer & ace v e & uSaLd a9 o €, s
% 9@ dee g 1 gAY T AFEA SlAT € Al T8 B @ &
A= aoll B AR H 3| (Fig 18,192 &19b)

Fig 18

AS USED WHEN FABRICATING SQUARE
SECTIONS FROM ANGLES OR CHANNELS

3
1 2
3

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

WLN123811

Fig 19

ROD TO BE

HARD FACED

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

WLN12381J

HEEAT : de? (NSQF @¥ 4) - sra 1.3.38 & wwifia Rrgia

fifr (Peening): 7€ dw g1 X 9+ fRUifere &9 & gia
g ToT wAIeT FoT 2| die &7 AT arT o8 awaa | |
s far Smar & fF der s 9w d@gfua g A s s i
1 fwrea w1 (Fig 20)

Fig 20

HOT BEAD
(50mm LENGTH MAX.)

{a) NARROW GROOVED

HAMMER

(b) OPEN BEADS

PEENING

WLN12381K

foret= g (Divergence allowance): & <iet &1 wgft et
& f& e & I Haw F #r9-arT extend & converge gt
&, TATIT 37 Al 1 T2 {35 & a7 doea ST idl &, 3
F AT @Il & S T AAGTHS  FATT TR @Al B ITATRA
(commences) #XA & forw &= T &1 (Fig 21 & 22)

Fig 21
S
8
S
DIVERGENCE ALLOWANCE E
Fig 22 ALLOW 3mm FOR EACH
/ 300mm OF LENGTH
=
PROVIDE SPACE BETWEEN THE EDGES TO BE WELDED 2
DIVERGING ALLOWANCE ;



sfA¥wr ge (spacing allowances) fmTgar

e u1g (3 &) & forw 2 cm/im

FarE grget & forg 4 mm/m

3T &ld gwF, @F= gfdad (shrinkage stress) @e & d&r
TATEAHE | e |

gdaraw (Preheating): #2 argent & afe 37 forfa @ aw=

3o ST & At aeE: ge S| 3R qEdTI J9r a1e |
et sfiaee g aweaTgds aoe faar s awar €1 (Fig 23)

Fig 23

CRACKA

N
{@%

IF THE FRACTURE IN THE WHEEL AT ‘A’
IS TO BE REPAIRED. THE PREHEATING FLAME
SHOULD BE APPLIED AT 'B' TO AVOID CRACKING.

TECHNIQUE OF LOCAL PREHEATING

WLN12381N

7
2
%’
%
J
i
7

¥ S % Thed & forg e aur = it s G st
2| ST TANT Fi¥eh Ao & HloheT aef PG q9T =T =
sfaerer gT=T At d@qfora faam s &1 (Fig 24)

Fig 24

WLN123810

USE OF JIGS AND FIXTURES TO AVOID DISTORTION

T aw (Tack welding): =T 3= U% Ster e 14T &
S deed & qd aEET AT € Atk wiel &t qul #¥E qur
THAAE A AT H THST T o | THT des SIS & ATI-A1,
fAarfaa siaeral 9 S= 9RT & AT g97C A1 & AT dHigee
g T ST "% | (Fig 25) STet ©fe UF = & 721 Tt
ST @Y & a=t & s @9 21 (Fig 26)

foreaor Siw #w= A faftmrt (Methods of correcting dis-
tortion): t# gEaferd wiEaT s & a@ W faor a8t
FqEHAT & TR A F & ave FEtA Fear #feT gtar 2|
faeaor & a1 & & A faew © w & forg w1 it
ATEAT T T TAqT AT & AFA 57 1 2|

Fig 25

P =100mm + 16T
L=3T

WHERE T =PLATE THICKNESS IN mm

L =LENGTH OF EACH TACK IN mm

TACK WELD IN SINGLE LAYER

TACKWELD IN TWO LAYERS.
TOP WELD IS SHORTER IN LENGTH THAN BOTTOM LAYER.

WLN12381P

Fig 26 REMOVE

\ / REMOVE

e —
TACK TACK

l DYd |

CLOSING A BUTT WELD

\ REMOVE BY

DRIVING WEDGE
HERE

WEDGE

LINING UP A BUTT WELD

TACK TOP ONLY
/ / REMOVE

/WEDGE
L he

/— TACK \

| }

\\REMOVE

PULLING INTO POSITION PUTTING INTO POSITION

TACK WELDING ERECTION CLEATS
AND AIDS TO ASSEMBLY

WLN12381Q

gifs= fafrt (Mechanical methods): 3&Ta T S=iT &e
Bid AT &1 e A 91 awar @ S #fer e grr
e frar mar ar| aft smEvee % wrn & FEtE T2 G
ST AFAT At AfaF g (Ffaae) @@y AT e # Aie,
T a7 AT g7 S AAEAHS H AT ST Fohe T 2
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am fafrt (Heating methods): fae &t ag &t 3fea &
q 3T TEd gU faga 9T &t e w9 & dear & aa
AT €| BIE &A1 H TF THI § dd L | T& THFIR I€ BT
ferfa & a2t sear =feu|

7f3 It el Ft dwel {HAT ST @ a7 IS I 9 9 qra
TR 3= 3t foharT ST &kl € | AT &8 & 7 § S Fa
gU AT FHHA ¥ § ATeT & A 1T 8, star Fig 27 # gt
T 2l

Fig 27

HEAT APPLIED AT X;
STARTING AT CENTRE AND
WORKING OUTWARDS

SPOT HEATING TO CORRECT BUCKLING OF THIN SHEET

e aee g7 Iw fagfa 1 ga™ uF udelt o= 7 qe A
@I I¥ FAd §U @ & WAt WRT 9¥ R a1 gy e
ST 21 (Fig 28)

WLN12381R

Fig 28

HEATED ZONE
(NARROW STRIP)

EFFECT OF
HEATING

CORRECTION OF DISTORTION CAUSED BY FILLET WELD

WLN123818

SATATYA FTT e w0 (Straightening by flame heating):
qag AT faEqur-gaa &1 d@dis, ST &1 ST HEAT
TAT AT &t F &0 T fagent a¥ av @ieft e & arg 7+
FXAT 7T fhe I8 a1 § ST FIAT & | AR Fra q4qr
AT FEITEr & forg #frem R S are &= w600 & 650°C
a% T AT AT € qur 9 |/ o Afg sawasar & ar A
FTET FE § T & Fe¥ &, S T fohaar et & e
greT e w # fafr Fig 29 # gt 7€ #

area &iféw (Fig 29a) ®, 9T=IX 3@Teit & &< a1 @0 & ard
ST FXA ¢ T & T F2 | 78 At et werget % forg wie
F Hor T FXd U hale I8 g IoTe Hui faeaor #t gem
& forg s ST & S 2|

arz9-g% (Fig 29b) AT99 # ¥ 9E TS & T FHed g
3% ATT AT F YA A AT &1 qw f&fyr, ond A
wre dife & &= s @ FifE fAged qur Ffer G
&gt feerert € giar & gafou ae f&fr wraw faeor- e
THT IeTe HeAT 2

FHE T (A-I1R) (o) a9 7 (Fig 29¢) AT9, IRea< Fedt
T2 & @Rl & g & ary Wga e sar | 7w fafy afew
faeaor &t gem & forg I R StaT 2

oIt arta # (Spot heating) (Fig 29d), AT 3w &1 9¥
e strar 21 7w faeuw e F o aga s
ST 8, famad: qaqet < @A 7 |

e am | (Fig 29e), Tt ATHR & &7 9 T fahar
sar &, @t Fe fafer sut # af<w A #t g F fog
ITANT & AT 2

e ad T (Fig 29f), 9 STANT Al & 99 & &7 &/
Sfeer fareaor &7 qaT & 1 3= ATT I TH FLA AT 3T SIS
& fred &Y smavasar & aadr | 3@ fafy F s ug &

Arafi® I § aRady & a5 2|
Fig 29 a. LINE HEATING
b. PIPE NEEDLE HEATING
WA WA
Al %

c. HEATING IN CROSS
DIRECTIONS

Yvy

YVYVVY

d. SPOT HEATING

e. TRIANGULAR HEATING

=

f.RED-HOT HEATING

METHODS OF FLAME-STRAIGHTENING

WLN12381T
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FHIT IR (Thermal treatments): fa&9or & 7 &2 &
foru At Fufir ST &6 s @ | 370 S qur aedifdr
ST afwferd 21

gd araw (Preheating): 3= frgea amm=Ea: [@damT & &9
gar 2| sfiae & I dee % - ardfas 719 I8 g0
& % famr of amw st #t et § 200°C T I T st
# g 499 33% & FH 2|

afa"e A== (Stress relief): s@s ot & ade &
IFFT AT sraeT § A & qF A AW I e a1t far
& e & forw ol wa Refi® T srawasar el & | aeet 8§
FAIT A ST, Fdrew Sfaaet & da9 @dfod ed 8| afe
gfaafera aarat (stressed material) & fa=mofir (consider-
able) Tt & Wit & E2AT ATET € AT, T IR F aury
Sfqae &7 T Hgad I 20T | @ For 724 e snm|

A WA FIA % T4 e Tfaar-(ara gl qar wefer
ared #i S SR TR & for agd weergf 21

Fe g fA@t== (Vibration stress relieving): o @@,
e faefaa (Weldmelts) &t #uw & @rew & faqor &7
FLAT € | ITHIUT § TF A1 (vibrator) EiaT € ST F wE F
AT Forw AT g7 BIAT € AYT Uh Teiaglive 7 TR hET
gaT 2| &, "X & iy ® IRadd w &, smghr #;t
afRafda far s a@ar 8, 59 a% & Fwreee & o sgadt
AR d% 7 To T I | @€ 1 I7 @ & forg Fua Few
STAT @ S & @ & AW % day & qfiafdd gar € | g
g 35 10 & 30 fame =tar 2| doawe At & swiT &
30 & 50% s ¥ sraviw Sfdaer (e eid €| "es da: T
IR ATNT Tfraet & dferd Siar & a7 a8 sifaefad & Tear
gl
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w¥a=t (Fabrication)

s 1.3.39 & fou gt e

awe¥ (Welder) - a=faferes & zeama (OAW, SMAW)

JF deed ® 9w Y ga* wwa (Defects in Arc welding - its effect)

IR : 3F S & u § oA At w6 w1 A g
o 9T aee A gu oiet @ fafie e diw & AW aan a9
o AT T T TRATRG FT THA

* ez [ STl WX W & T #@ q49r T

o FIEEN qAT ATAH ST * S F=T WL FT Tt |

== (Introduction): aw & gu siie &t qured #t a9
Heo @ gATH & IEY AT B AfUF g7 Arfew| AT G
ae% SIS | &g Ic€ IIT &f al, 99 Heol uTg & HAIT & SArav
2| 7 diwe T2 2|

3HTOIT UF A AT 7= I & THAA &9 7 I (Rippled)
e, G0 ATHN, 41 A =1 T qoT Hig a0 A2l
gAT =fRT |

awe - g/l #r s (Definition of a weld defect/
fault): = 31w a7 IfT SIS F ATTAF A F IsW AT TS
FIA T 2T 2|

ace 9w (AT & wwa (Effects of weld defect/fault): gsom
T des shie & fAwfofad aoa g9 2ia € |

— 39 Hed & JHTET HieE &9 & St § |

— Jo= & wwre &9 & A |

—  THTET 9Te e & &t St |

— @IS I I S g& A forAh FRT e st

— o9 Hed & IO a8 AT |

— AfF gagie @ ATIRHAT SN AT AeeT F YA | gha
T |

— =W qAT 9qTd A BT

— e @Yd fa=n|

FF de W, ST IX @S TATT & AT 1T HF LA/
T & forw d=d & qF q9r W "9 Ifad araar qur
Su R ST wifeu | afE Stw od # & T &7 At awed &
TIHTA 1T H S FA [ GERA F forg I Iy a7 =nfeu |

A= T H F FHIA/ IR TAqT WA/ T & forg & =
atel fERarett/ Ut &1 U= oY F=d 2|

A & ITATR, ae IT H A/ T9 § A FT Tt &
AT TS ITE, 79 § gUY Ie€ 31T & 3% A W AEG HT Tl
zl

do€ 9T & ST Tl § HAT ST Foha T & |
— S TEY
—  ATA® gw

v e T3 stiEt & a7 ace fie & A% W A9 & 1 A &
FE AIEE T AT YA 9T A€ ¢ T 3@T AT a7 8, 7€ are
T Fed &1 F AT A AARE @S F & AT A u1g qdE F
Y 5T e aur 5 T st ar o F gwr A€ d|r o
T 8, 3¢ AR 3T Fed 2|

TS I I AL W B 8, FS AANRF 9 e & AT F©
T S e, =T giel T TS, &1 aferfoa fde stie &
TEAAII HT AT FATS | TSN qAT ATARSF AT gier &
qTE B

Iredt 3w (External defects)

1 ardr: sre (Under cut)

ZT¢ (Cracks)

=T fg @ar s¥yar (Blow hold porocity)

gTgAd atetaa (Slag inclusion)

e & AR T g

AATE® IAAAT) AT AIIA Aeg| AATAF TeeaT

AATF ATaear | ATATA JET HISTE/ AIATT 9o
YT qA T /A I FT ATHT

FATF A I

10 srfa=ama= (Overlap)

11 F8a (Mismatch)

12 3w/ staw dte fa@mae (Uneven bead)

13 fsaxa (Spatters)

i 99 (Internal defects)

1 &% (Crack)

© 00 ~N O O b~ oW N

T &tet a9t "@¢gar (Blow hold & Parocity)
g1 afwrfera (Slag inclusion)

2

3

4 WSt @ raTa (Lack of fusion)

5 HA SiqdeT & 9 (Low penetration)
6

siafs gfdaer a1 stfves gfaea a1 @9 e (Re-
strained) (Internal Stress and Load of Stress)

141



JTH dee A W -qRwmT, FRT a4t sy (Defects in Arc Welding - Definition, Causes

and Remedies)

I3 : T TS F I & 0 AferfEd w1 Fe A i
o T AT A W WA Aee IS F TRATG FT Tabat
o qe2 NI F FIXT, ST TAT AR HT U F Tt |

TF @ T =T deg Us g0 &7 & HiHar (Rippled) , @de
qH ATHY, €18 LTS, =BT Y129 AT 319 Tfed en |

v # gfeamaT (Definition of a defect): g1 3 & &t U%

afRepd Ste & sTafard @A (WIY) & Hed Fd T8t adr 2|

€ T F FOT | 7 & F &t 7 wera A ar wwer S

T JeTe g 2 |

Iury feferfaa & aad &

a) I % 4 7T S IA ST A gY FT H AHAT|

b) &9 St I & & IHT & F GURA & oy A= F I FO
g & I A 2|

sty e (Undercut): 3w & &f 9 4 €1 | a7 I A7 34 |

(Fig 1, 2 7 3)
ﬂ* UNDERCUT

| ?

TEE~JOINT FILLET WELD

Fig 1

WLN123911

Fig 2

UNDER CUT

UNDER CUT

A SCHEMATIC DIAGRAM OF UNDERCUTS
IN FILLET AND BUTT WELDS.

WLN123912

Fig 3 UNDERCUT

SQUARE-BUTT WELD

WLN123913

FT (CAUSES)
gIRT agd AT

FEA FH ATH TS HT ITAT

dee fA agd e

TATATE I8 & HIXOT A FT AEASE
s gf s g

AT FAFEIS HI,

39=® (REMEDIES)

a) A F U

7% gftaa #2 &

- St uTEe §

—  ®WET dceA T ITAN & T £

— WEN AT A A AN & @
—  TAFZIT T TEN A9 TANT & =T
b) guw * 3IUT

— VST F F W F T 2 mm ¢ FAFEIE F ITIT F € &
I I¥ TF gAqAt stringer AT & e #¥ |

sAf=ma= (Overlap)

AT qF BT & 9T FeFgie § T €, I T fam,
A €T # daqg I yared st 2| (Fig 4)

Fig 4

WLN123914

SCHEMATIC DIAGRAM OF OVERLAP IN FILLET AND BUTT WELDS

Fo (CAUSES)

FH AT

W afesT Tt

AT =

TAFEIS HT ATH Tgd AT

T T & ToA FATEIS (@A % oY FeArg T H7 T=0T

142 T : de? (NSQF w¥ 4) - 3w 1.3.39 & awifia Rregia



<7 (REMEDIES)
a) 1%+ * Sa™ (Preventive actions)

FqET 9T afe|

&Y ek afes |

AL T AaTS |

HTq # HIETE F JgATT qe7 AT 1 FeFe < |
OIS AT I Aergerer

b) guw % Sa™@ (Corrective actions)

TSR 81T (0T e & faaT sfawa &t g |
= g auT aeerar (Blowhole and Porosity)

ST gt AT A9 Iiehe, A9 Iihe (pocket) F F deg &I T8
9 AT dIE & A=Y & 9¢ AW & g & NAA, A9 qihe
(pocket) & FRUT 3w F HAE T AT ST 1 AH eiav 2 |
(Fig 3)

Fig 5 /j[ POROSITY

BLOW HOLE POROSITY

BLOW HOLE

#or (CAUSES)

ST AT TFEIE TaTd § I THE A I, oA TR
I T SAte T He AU [ gt A IR | S S ATet
TSI % = HET GAT AHT | dc® 91 H 3vwar & A= | ey
#r g JwTE |

S (REMEDIES)

WLN123915

a) Y%= % 39T (Preventive actions)

aar, e, o, g2, oAt o & g% & g | A afud
TATEIST BT TN FX | T FART hIeS TAFEIST T TANT Y |
AT TR & |

b) guw & U (Corrective action)

7fe de2 & Sfa¥ =aT o7 a1 TR & at &7 H FeHT Jaq
FX AT I qe€ F | AT 9% (%) T I & dl 39 JTE Y
AT I qe€ HY |

foawa (Spatter)

@ °1g Ade & =T+ g a7 Si¢ °91g At a4 & A7 d@A &
FI 3T & FTeY % od 2| (Fig 6)

HEEAT : de? (NSQF @¥ 4)

Fig6

WLN123916

F9T (CAUSES)

Ao 9T gd 3o | T gaar (DC) | St 11 HT TN &¥ |
AT AT | AT FART 1S FATLIE |

ST (REMEDIES)

a) Y%+ % Ia (Preventive actions)

TEN YTT & TANT HE

TET gadT & TG #X (DC) |

TET ATH TS BT TANT &Y |

WS TR FIES  TolFEIS T Y |

b) TR % I (Corrective actions)

@eTg (Chipping) B¥IeT 4T A & 99 & ITANT & Ted
g |

we w1 R fmer s (Edge of plate melted off): #acr
FGTT qAT FAAT § e & . e a1 3w g €| afe ffr
TF < & A % srfis faem & aRomw & ot are

T =it 8, at 37 <ie # T fUser S 1 gy #ea 2|
(Fig7)

DT

N e

EDGE OF PLATE MELTED OFF

WLN123917

#1201 (CAUSES)
ST AT TATEIS &7 AT AT T e |
AT TT T T foar T & |

TAFEIE & T Agee AT &, i gelwgie et
Fifawr e v 2 |
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I9=¥ (REMEDIES)

a) T & SuTT (Preventive action)

TET AT TAFIE HT FIT F9 |

TE o e FW

Toagie & el AGYeee Ft giafad ¥ |

b) guw & IaT (Corrective action)

yTe e Aterd aem F forg sifafRad aee g @1 fewifsre
Ead

%% (Crack)

35 T AT JA 9Tq % I q4T (&< qT HLX AT G # UF hair
ATE StET a¥Y crack e 21 (Fig 8)

Fig 8 SURFACE CRACK

)
‘*\;

UNDERBEAD CRACK

CRATER CRACK

CRACKIN HAZ

DIFFERENT TYPES OF CRACKS

WLN123918

FT (CAUSES)
AT T AT FIT |

g Sfaae & aferf |

fo=ifa (restrained) s |

HRE Fier |

AT A AFAF| AT |

FASA AT |

ste a¥ St Eifer @ giee T F e |

q 91 § SAeAfF e |

I9=¥ (REMEDIES)

a) T ¥ Su (Preventive actions)

qTET, AT e, TEH q9T I Frad geqrat 9¢ S aur
aiee ife faar o |

T ETEgio saadie FT 9gT Y |

e d=7 |

I afeeT awdi® &1 T #7 |

3T (Crack)

b) guw % IU™™ (Corrective actions)

— aoft 9Ter ST & AU TEE d%, SHEHE @EC 847 %
TR & V @1 a9 qoT 5 grgeie & T | (T
STEvEFAT 8f ar TR F &) I7: a€ F| g Ft
v der FX |

— ofafew/ % gu @ & g awat & TewrE a% e
FX AT T TR TogIe % IUANT & (AT STrawEaRAr
g ar e & arr) g 9o F#| SAtT B AR ST
F|

Ut siqdwe (Incomplete penetration)

SIS % root # ug= H € orq &' fawear| (Fig 9)

Fig 9

% \

INCOMPLETE
PENETRATION

WLN123919

% (CAUSES)
T agd A FAET TAT € - FH a9 B

aced i agd Ao |

I ATt A % €€ T 5 dec % S & Sief T8l ST T |
FA g

tfer =T gAFEIS &1 T

forefir = fRwiforee & g st qwrE qor yefomr |
AT T TeAd HIT |

HATT e AT

Sw= (REMEDIES)

a) Y%+ & Ia™ (Preventive actions)
TEY fFFTRT ST ravaE 2

A HT HET BT 79T T we A7 gAfTaa w7 |
TET ATES & FAFEIS BT TAT & |

FET Aee (A HT TART |

T I H A B A @ |

FqET g /T F:|
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b) gua & U (Corrective actions)

€ Io TAT MU FHL HATEE & oI e F T d TMSHORT FY
aaT e & f=el age & ©e W &t fnifore #| T aur av
(Lap) firete % fore qof aee feiT (deposit) #F =t F< 74T Sie
ﬁgﬂ':a’c@'aﬁ'l

aTgAe ® FEAT (Slag inclusion): 3 ® HET T & AT
T AT HeTford arer amtiEt &1 waar| (Fig 10)

&

SLAG INCLUSION IN BUTT WELD

WLN12391A

FRT (CAUSES)

UECRERINUCEIC

T A % FHTLU AT FAFT F1I TAFLIE HT ITAT
CRIECRIN

AR T g

s deew aw®

AT T A8 H TAF T Al ATIIFA T |

S9=® (REMEDIES)

a) 1w+ * Sa= (Preventive actions)

HE SIS A FT TR Y |

TET THY &F Tl AT FATEIS FT ITANT HL |

HE AT TS H AT FX |

TEY Foe AHATR HT ITANT HY |

AR T I H TAF T Y IO q6rg giafvad w1 |

b) guw % IU™™ (Corrective actions)

FTERT | A% T goolT & forg ATV GTRT STEHS @Ee ST
% ITINT & I= 8L AT I &F B [T qe Y| ATARF

slag affrfora & forg atw &t e a® wieT &1 3w #¥
ng?r:aﬁﬁl

et Saean (Excessive convexity) (Fig 11) 3@ a1 &
T A1 dce AT FfyF Reawede ff w=a €| 7% sifaw
A /FaRT W 7 afalRa aee ag # fRwifore war 21

Fig 11

NORMAL EXCESSIVE
REINFORCEMENT REINFORCEMENT

ACCEPTABLE

CONVEX FILLET WELD

EXCESSIVE CONVEXITY
OR OVERSIZED WELD

NORMAL —
REINFORCEMENT

— EXCESSIVE
REINFORCEMENT

EXCESSIVE CONVEXITY OR
OVERSIZED WELD OR EXCESSIVE REINFORCEMENT

WLN12391B

FATF sraqean | At dar 7ierE (Excessive concavity/

Insufficient throat thickness)

afe ae a1 fbee e & RIS dee urq, 4 & &t & sired
I ¥@T & A= & A TH & & AATF AqqTar a1 AqITd
are fars #27| (Fig 12)

Fig

RIS -

WLN12391C

% (CAUSES)
TAFZIE F ATIHRT F9 & H TeAd A THEe
DI HTH FT FAFLIES HT ITANT

Ao &I sreafer ey

@r= (Groove) Ft WX & forw farRa (Stringer) ste &1 =T
TS THT AT ATHA

e T F1 AT (Sagging) afast ferfa & fafa 78
TFEIS T A TH AL |

@ T TATEE F oA Tl Hor F ST

I9=® (REMEDIES)

RIS FT SATHE |

e (frae)

aw | stfAafaa e &t fiamae (uneven bead)

e ST

FAT 39 ¢S @A I & sifow g @ ad |
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