==t (Fabrication) e 1.2.25 & oo wwitta R
awe¥ (Welder) - afem awits

J o qar =@+ gw (Arc length and its effects)

IR : 3F S & u § oA At w6 w1 A g
o it g i ek STl F aRTiRE U g ¥ g
o ffirT ok sl & T aUT SUTRN HT T4t qht |

s w=g (Arc length) (Fig 1): ST 31T T @ At 3oagie
foq qur sita & dr=r 7% el g &l 2

AT &Y ASTRAT A THE A ST 2

— wew 1 @i (Medium or Normal)

— @t (Long)

— i (Short)

Fig 3 d

Fig 1

| : WIDE HEAD
J—{
— LESS
- PENETRATION

-

ELECTRODE

METAL TRANSFER AC or DC

POWER
SOURCE

ARC LENGTH BN

LB
%\\\\\\\\\\\\\\/\%%/ a

LONG ARC LENGTH

WLN122513

PARENT METAL % Fig 4 d
e, AT 9% (Medium, normal arc) (Fig 2): &t 3T
TS ATHAT ATh AGTE SAFIS H HILATEL & ATH % T
. M
T &l 2| :
Fig 2 a 2PN
L<d NARROW BEAD
. / MORE
- — PENETRATION
g
L=d v
L NORMAL §
"i [ PENETRATION SHORT ARC LENGTH z
S
faftrr e wiaE % g (Effects of different arc length
o g9
NORMAL ARC LENGTH g &t 1t (Long arc)

et ek (Long arc) (Fig 3): aft somgie f few aamr g eomg. @re &R (humming) #t &t a1 & fraa #eor Sy etar @
F @ g, FIY A F AW F AfUF & ar 3/« oh

— ffere e
Fed gl y
— dc YT T ATHITHL
B a1k (Short arc) (Fig 4): a2 FgTs T et o1g ¥ & _ e e e S |

T, FX AL & AT & F B Al 39 A AH FBd ¢ |
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— WSS Hed & "fear s
—  ofF el soEgts a1g & 1 9 § g9%

g s (Short arc): a& T (popping) & &f 34T &
o FR0T I gAT

— TOFEIS & AlGdT & WIS qAT S @ OTHN HT FH
FLAT &

— S=AY UTg "%, T AE & 71|
— &9 @
—  3tfrw T qu g |

g At (Normal arc): 7 fRR s &tar & st Jerma
e FaferT (crackling) & wfa #xar & aur ffafaa saw
FEAT &

—  ZIFSIS & A ged

— e | FHT

—  E G a°T G
~ @wel uig fRmifee |
fafimt s @At it sww (Uses of different arc lengths)

Ae® AT AW q (Medium or normal arc): 78 weaw
FICS TAFEIS & IJTANT & Yg O F qe€ FLA & (ol FANT
BT 8, T VST FT TAT AATHF IAA [hete | TgaHaH< F
T % forg wrgee Fafi @ F forg Iw=i e o awar €|

&rd sk (Long arc): I8 1T 74T &€ dee | Td (crater)
F XA & TTATA A8 & A IT TAFEIS F ST & TIATA q°T
AT F G- ALH FIA & forg JuiT o strar &1 Frrer:
A ATH FT AL AT AT &, FAAH T UL des & 2|

g A% (Short arc): 24t #iee soagre faw sEgee smaa
ST qAT MY G SAFEIS HT ITANT F¥d oI a7 R
afeeT & forg sr=eT g 9y 9T F9 & fog % 3 & forg
IuhT 3T ST 21

T F AR-YTY T HAXVT (317 & Afdrweror) (Metal transfer across the arc (Characteristics

of arc)

IR : 3H S & O § A AferfEd FE A A w

o 3Tk ATAALTIN & FILOT ATH F AL-UTT AIA ITERT H JEATIT TSRt HT TG FT Tl |

faga amd & fafere e stfSreraw & & o 9d % Je-aR
T THBT | Heg Fd 2|

— % aa (gravity force)

— 9" JA 9 (gas expansion force)

— 9= aq1a (surface tension)

— fag@ g9 (electromagnetic force)

1% ot (Gravity force) (Fig 1): saagte & i g7 ae at

Aiea Tetaed fIeell Tawrm & STl 1 d¥® A= 1 31 Feadl & |

TEAT T OTg % GIE AT TS 80 qro(eT H ZEET H

FETAAT AT & TAT 37 THE I8 &1 1 A I q€ SATAT

gl

M s 9« (Gas expansion force) (Fig 2): 3T @19 &

FIOT FOFEIE T FOAT Aorad fuaar 8, fes waaey

TEA:

—  ETISISI AT FHTeT AATATRATEE HT I el &

— HY AL A JAT # FAA Ao F $O IdY ToAE &
FROT R I¥ Tl & T & AT gl 2|

Fig 1 )

GRAVITATIONAL EFFECT
ACCELERATES THE
GLOBULES FLOW
DOWNWARD

GRAVITY FORCE

WLN122521

Fig 2 FLUX —

GASEQUS SHIELD

FROM BURNING FLUX

COATING ALSO

TO ACCELERATE THE
MOLTEN GLOBULES FLOW _\

WLN122522

GAS EXPANSION EFFECT
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T N9 Sherdl & 9T O AT Hal & | T &g g9 A4t Hr
Hieed #eol &7 feorm # yarfed =i+ & forg s &t 21
FoFelE #1 ST & JaTRd B9 aTeil 1 &1 eoheTd T HTH HLdT
2l

I AYE T TG I Iel df TeXE H Al S &
AefrgerT & g9Tfad el € |
g a-ta (Surface tension) (Fig 3): d&fea & & faorwar

() YT 8 T3 9T Y Ao Hea HT ATHAT FY TAT qUTRT
(retain) X | ME 3T FTUF TS TG TG H F@TAT 2 |

Fig 3

| JoB |

ENNAY

R\ {7

o2
~\

ELECTRODE

SURFACE TENSION EFFECT

WLN122523

e gwa a@ (Electromagnetic force) (Fig 4): 3aagie
H § IO aTell 9T Hhfed gl & & H g & &g
TG FATAT @ | TFie & ATH A IX a7 g Ao Tlaed
T JE 1 TS THTT G417 & | TAFEIE & TeATTeq AT b7 SIeAT
& qUT A a9 & YW & i Hieed I § qgATdr 2|

qeNeer dfeet & o€ gw9mE fftes STl et 21

Fig 4 ELECTRO MAGNETIC FORCES
— EFFECT ON MOLTEN GLOBULES
TO ACCELERATE ITS FLOW

WELDING
CURRENT SUPPLY

Co(J T TTTITTY

ELECTRODE

WELDING

CURRENT SUPPLY

ELECTRO MAGNETIC EFFECT

WLN122524
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w¥a=t (Fabrication)
awe¥ (Welder) - afem awits

e 1.2.26 # fom gwtea e

DC s afewr & gaar (Polarity in DC arc welding)

SqAW : T S F A« # oA FforfEa wf A e

o T AT A AaT F ASE AT THR & TR F q@qT T
* ¥ ud Rad gaar F S #1 avie w3 a6t

o gaar feiwor we= & faftet w1 aviw qur o gaar =T #RA & TwE #1 auiE #¥ aat |

st afeTr | ygaar (Polarity in arc welding): g&aaT awe=
af¥wer § &7 yate & fFem # giud s 21 (Fig 1)

Fig 1 / WELDING CABLE
o p— —
POWER
SOURCE
D.C. WELDING
CABLE ELECTRODE
® ‘
® JoB

DIRECTION OF CURRENT FLOW
AS PER CONVENTIONAL THEORY

/ WELDING CABLE

o[ — —
POWER
SOURCE
D.C. WELDING /
CABLE ELECTRODE
@ i
® JoB

DIRECTION OF CURRENT FLOW
AS PER ELECTRONIC THEORY

WLN122611

Fig 2 / WELDING CABLE
© | — B F
POWER l
SOURCE e

S
AC WELDING //
CABLE ELECTRODE
®

CURRENT CHANGES IT DIRECTION
50-CYCLES PER SECOND

WLN122612

gaar & THW (Kinds of polarity)
— e TATIET a1 gaagie s gaar (DCEN)
- R Tt a1 ez uaTs gaar (DECP)

AY gaar (Straight polarity)

XA gAAT H TOFES H HUTES JAT X q6 d IAEE
=i e & w7 At § srer s« 21 (Fig 3)

AT, Fe =W/

— FAGEA AR F AAR A F (I=Aa< fa9a) <fiqa &
Forera (e fawa) &t sarfea gid 21

— o RrEid % A wonerd e & g i
& varRed g 2|

QR 7T §, T FH gadT H TIAAT ST & Al qAFerS
qAT 2 sherel] 1 TLET FEAT SATAT AT

AT AT |, gaaT H aqA & (o7 TATLET &= ITANT
F ST S

TATTAT T TATE TST HOTHF & LATHE *t aiar 2|

AC ® &9 a1 &1 TAT A8t FY T F((% TG qi
HTA gt B TR-aR qeet 2| (Fig 2)

deed ¥ gaan &1 Wew (Importance of polarity in welding):
DC 3 ® a1 &7 2/3 99T O & 4T 1/3 FHoens® & &
Tex e 21

TAFLIS AT oF Wl § FAATT a1 f&Ga<or & g o &t I
A % fore, awer AT & forg yaar s weayet a gt 21
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Fig 3 : CABLE

D.C. WELDING

GROUND GENERATOR BN

CLAMP

CABLE

ELECTRODE

WLN122613

ELECTRODE NEGATIVE OR STRAIGHT POLARITY (DCEN)

Rat qienR&r (Reverse polarity): Rae gaar # sagie it
AT & AT TAT T A & FOMHF SHAA & ATET AF &
ary streT v 21 (Fig 4)

Fig 4 :CABLE
GROUND D.C. WELDING C)
CLAMP GENERATOR
)
CABLE

\ ®
«
ELECTRODE 3
S
ELECTRODE POSITIVE OR REVERSE POLARITY (DCEP) 3




Te qrantdy & fAmferfaa & forg s e star @

—  ATgeHide a7 HfSTH Fide TAFLIST & TATT deed

— 7T TS AT GG ST A % oy W St w6
ae |

R aierdr &1 s fawforfaa & fog far smar @ -
—  tE ATgeT T afesT

— T4l Are F afesTT

— AT 9T g AT gAwgret & ary afe|

- afast, Fafar quar o fafeet 7§ afer

—  fte #ea afes|

ETS ACHT T R & afeet & forg weft &1 erdeqr Syt &t
FHIAT & ST 2

Foragre aTeT & SR 9% yadr &1 w9 AT Far 2|

gaar &1 fAufror (Determination of polarity): sga s=o
iR 9T A & oI I sravae @ % soragie it afeew e
& " efieel & sTrer .

ST AT IR g | e et & Tea fAmfortad
AU & FY ST AHRAT 2
FTeA ToFeie Tt (Carbon electrode test) (Fig 5): &t

Y T ITAT & UF FAA oFGS A AGE A/ A A R W
THAT BT ATAT IS &R HT TAW WA T TF AT AL H2 |

Fig5
DEGREES 980°C
CELCIUS |
FULL ANNEALING |
1000 TEMPERATURE }
780°C |
900 | 750°C
|
800 - 950°C Ucs ‘/
680°C
|
2700 e LCP LCP
|
| L
600 = } SUB-CRITICAL ANNEALING
650°C | TEMPERATURE
500 [ |
0.83%C —ﬂ‘ (EUTECTOID POINT)
1 1 1 1 1 1 1 [ 1 1 1 1 1 1

0 0.2 04 0.6 0.8 1.0 1.2 14

PERCENTAGE OF CARBON IN THE STEEL

ANNEALING TEMPERATURES FOR PLAIN CARBON STEELS

WLN122615

7f¢ T/ UATHS & TS ST AT AF HIEA HT Jarem @ o
JreT AT fUaer AT, dAfFT HonE® & A7 FiE afadd a@t
gl

A qreA0T (Water test) (Fig 6) : afesw &ferer & atat et
FT TAFLIATES A & I T AelT-37el T o |

FfF qar oy A HOTHS W gAAT N warh §R &
e gAgell & gATeTS HT Hobe (R |

T gaat %t == (Indication of wrong polarity)

afT FAFES F TAN @A gAdr 9 P SEr @ At g@w
AT

— e T JUT 9 O  n
—  TolFgie & WS |l A6l gF

— 3= g1 % %9 T asfAer (heavy brownish) fewifomm
g

— A& % BRI | AT Bl
— ITH R AN AHATETIT B0

— ATHH T & AT A A A famg U i sl
B0 |

Fig 6

®

DC
MACHINE

O

ELECTROLYTIC
WATER

LESS
BUBBLE

MORE

BUBBLE
1\

;\ =

WLN122616

WATER TEST
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s¥=t (Fabrication)

v 1.3.27 & fou gty R

aw¥ (Welder) - aw=fafea & zoma (OAW, SMAW)

deg agar #1 wat g e (Weld qualify and inspection visual inspections)

IR : IA 9IS F A § A fAfcrfad w6 FA a0 g nr
o e F ATTAT HT TATETOT T AT &

o T AT ARTETHT Ft TH X FIA & (0T T FIAT AR

af¥== (Introduction)

fareft demm S o enfe § afcewr srst # faviy wee etar &
T TAH AIaTe® ST H1 AT A& gtar & o
FIXU THH A919 9 919 qAT agd SidT € 38 qa & forg
afee &t o & ST FEAT S gtar @ e it @i
FIXON FT TAT L 3T g a1 o1 7 |

afe&w aiwan w1 Aftetor (Welding qualify and inspection)

aifesd qui &Y Suferfa giafead aw % forg famior & Iame #
ATATHRT & AT AL FAT sravas @ fFmir F e
TT U8 IO & A9 & o &7 amE et & A §
o & TN IS 319 UF o gt & 59 & A st ® 3w
TE T 7 s forw faoiw sderar = smaverar &t 21

T gty 58 gw g e & g 9dr O g9 @ T g
e

1 = fB=(Porosity) 3T % XM ame<t amarew #F a9
froe gU awe fea & @iy fia Tt § Y 39T ' T
Y fAwe #1 s Fedt ® o aRw aw die 9w
TE-aE By & 9 @ & wafadr (Porosity) ar
aE fox Fed & |

2 @ gawE (Slag inclutions) afeeT #xd @9 I
Fee § FTel U1 F97 S9-fHedt, ST a1 &1 ¥ 16T ©,
T8 WA A Fed @ |

3 stfqemas (Overlap)fe® feat & a1fdes AT | fUoese

3 Hed @1 @ae T faAr sEw frad g ot € At s
sfaemaT a1 (OVERLAP) #F&d # |

4 Tt ¥% (Toe crack)awe e 31X 99 Heol el X fiod &
FBT I¥ IR 3T ATl & 39 af %% (TOE CRACK) &ae &1

5 fraem #1 ##1 (Lack of fusion) 39 fea X de Ao
gt famr foreet &t %47 (LACK OF FUSION) #&dmar 2 |

6 %< %% (Root crack) ¥e & IX &l a1l X & & b
(ROOT CRACK) #ed # |

7 svEY diT %% (Under bead crack) ST ywifad &=
(UNDER BEAD CRACK) ® a9 #ed ¥ &1 aral 3T
F 0T g % Fed © |
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8 T W (Hot cracks) 78 XX e gu #ew &7 3ver
ST 3T &9 § A=AH AT S & FHIL Star &

9 3rvE #¢ (Undercut) 3T dfiw % us a1 3+t d¥% ©6-
T Y AT AT T8 arelT T 31vex we (UNDER CUT)
FEATAT &

Comman welding mistakes (Defects)

10 =iterg # 2R aren e (Transverse crack) afeeT fiw &
ITF AR | B AT WX AlSlE | & arer awe
(Tranaverse Crack) F&amar & |

11 #2(Crater) T % st & a7 aTelT TgAT ¥ (CRATER)
FEAET & |

12 =T | & arenn 29 (Longitudinal crack) afeT fie
& TS | i+ arar 3¢ (LONGITUDINAL) % Feerar
=

13 o1 gwTfaa & (Heat affected zone) 39 #edT T a8
A A AT AT % HILT ATAT A Y07 @ 31 & (HAZ)FWT
THIfad A= wEarr & |

Fig 1

UNDERCUT

HOT CRACKS

\ UNDERBEAD CRACK
ROOT CRACK

WLN122711

Fig 2

TRANSVERSE

HAZ

TOE CRACK
ROOT CRACK

CRATER

LONGITUDINAL
LACK OF FUSION

WLN122712




Fig 3

€LLZZINIM
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s¥a=t (Fabrication)

s 1.3.28 & fom et freaia

awe¥ (Welder) - a=fafees & zema (OAW, SMAW)

aee 7w ud St svw (Weld gauger and its uses)

IR : I A F AT A A AT w1 w7 S
o AR A F THFR F TR AW WA

* de TR 9 #1 ST FAT S aEn

o AWS &R & 3 ATIF TS HT ITART FIAT H@ & |

g o (Welding gauger) a8 STerT-3ien afet &1 UF
e § S FBIY MY TS AT € de8 AT &1 ITANT e
GIEIH & o o+ & AT & forg fFar S & (e a= &
AT | 3TFA T IAA d1S) e STIST AT AT FTLTH [ATAT
& forw == far strar @ arfd dv=eT & "ew #, ATHW A
STETHATAT T I FIA & (g I Jee gATaa G o a6
ST g AT & forg Aterr R S @, wue e &
ATITIHAT BldT & MY do€ TS HT IIFNT FH & [og q&d
3ug fAdteror wfkar & dga¥ U AWE ot w3 & fore
o€ TS, dog T THIE T Ao TTHBIE AT IAH ATITAH ATHT
S % forg dee fAteror &7 ST v

ez fiore = (Fig 1)
AWS Y& & de A% 7 (Fig 2)

Fig 1

WLN122811

3w fraie 7t (Weld fillet gauge) fieie awe # o TiwrE,
o€ HWT T 3 & ol ATSS &l 9% A & (¢ 39 AT &
ITIRT AT AT & do° B A @ AT SAA gEHT freiwer
o€ WS & FIT AF FY I & g

o & U ace TS % A Rwmar i @ e =te &t # e
g1 & aar o sfew fvr 59 v & @ 8 % 9w

o8 % o F IHE AAAA AT IA & BT ST HY qobelT & |
(Fig2)

Fig 2
C )

\\{ I\

ORI oo J
( (CORRECT

ACCEPTABLE) SIZE
ACCECTABLE)

WLN122812

e ST =T ATHL T TIF BSIET & dF ATeSIT T ATHT AISTHATZR
2 3 7% = 49 | (Fig 3)

Fig 3

6mm >§
mm GAP
UNDER SIZE &%NTCAVE
WELD (NOT
{ ] N BN ACCEPTABLE)

ACCEPTABLE)
% %

LESS THROAT (NOT
ACCEOTABLE)

WLN122813

T IATAT TS HIE HT B FHH el HT & AT ATAAT-TTAT &
AT & g # o & at g ot =it a8 @

aee gt foaeer & #iers &9 e ot @iwe a2 8

Tt aeg \tew 7w (All weld measurement gauge)

TE ST AT fheie ST & SATET =T BIdT @, §H do AT AT
&1 #d fafofeaa &

1 fihole o8 | AT AT (SATHIT) HT AT HLAT
2 WiEd dadd sie & AT HEAT
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3 @ I aI€ B S HAT
4 9¢ 3 | A9 GEAT & FHAE BT ST HAT

39 dog Tl &1 fagivar 7€ & % 39% gy a9 a¢ de fiw a
fihce e die & ST &7 o7 "AFal &



FHAT AT T FR A A e F W emam fig F Jw T
HAE % A TATAIT Y TFhd & I8 AT & IJTAT FXA &
YT W T AT THSST HTH T T G WA (621 ST FHAT
AeE T HT JTANT FIA & TFAT IH UF AT THEST FLh UF &
FRT At far 5t @aar & | (Fig 1)

Fig 1 /‘\
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LEG LENGTH
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BUTT WELD
REINFORCEMENT

]

1 e aeg #1 @ " (Leg size of fillet weld) feie
e & o F AR [uiRa w7 & o we & I o &
Ao T At @ s9 # e | e @ @ | (Fig 2)

fohcte aee A5t %1 A= &1 R AT st & qur Sas g6 ®@
FHTHY FAL AT A 3o o7 76t & AT 37 THE A7 qEs
F ATIT ST FHAT &

Fig 2 aN

2010 0

CAVITY
|l|\|l|\
|
‘|||‘|||‘
MAX

20 10 O
ILLET WELDLEG CONVEXITY

LENGTH

BUTT WELD
REINFORCEMENT
_

i

FILLET LEG SIZE
MEASUREMENT

=
=

WLN122822

2 wfiwrd sreraer iz #1 st (Acceptable size of
convexity) T aAAAT H T FA & foIg dee A &
fihele aee & AT A< IX g9 T ¥@T 14T & fF 9w g et
& HATR &7 q9T 45° &1 Hr a41d g¢ w@r @ &t (Fig 3)

HEEAT : de? (NSQF @R 4) - s 1.3.28 & wwifia Rrgia

Fig3

3 == 39« 9T A AT (Aceeptable size of convexity)
zad oft a2t 9T sraaTE 1T @ ST 5 saae die & s &
o oA 9T @ AR FAd 3aT @ % gEd e & Sear
(CONVEXITY) #t sii=r at st & Fig 4

WLN122823

Fig 4

.

.

WLN122824

4 T2 AR ¥ EwE TwEAET W FAE F S (Acceptable
reinforcement height on butt weld) 3@ &= & &= %
foT de A9 A AT F FAT 90° H 0 THW ¥@T AT & fF
SHEHT AT e FE F Frai-a a9 FY T FHH N & B
U F¥F TESY &S & FIL AT A1 F¥eh JgAHEAT
#T FaTE F AT 1T & | (Fig 5)

Fig 5
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