seitea (Automotive)

v 1.5.52 & gt e

#%fa® fiwwr (Mechanic Diesel) - s ue #w afew

& dfesw w1 R, w@itta faeor, afeeer wa st (Principles of arc welding brief
description classification and applications)

IR : 3H 9IS & A § o Al w6 F# a En

o 3Tk At w1 R sarT
o Tk AfR FT [ITETOT F@TAT
o 3TH AFET FT SAFIAT F@T

e afee, afesw #t & uw wivar & oo uF sagts qur #r

g F A UF gofagH AT G EE Iad & v 2 |

Faifares 31T T AT & g7 3T goFgre! & He farga &1 fAdew

g:

e gra¥ #@TE (AC or DC)

. FeEgE Al

o AT e (Fefae Faer) TaT aATs & forg 3eets o Frdf
g F Arear g1

o A o seagle iR T awg & = afFes afde ®@ a9
FLAT & | 31T &7 arIwT= 10000°F (5500°C) A= gtr =9rfey |
w1 9% F W & oI a® arowE gat gt 2|

g g faedr & a1 9% 91g & €7 7 F Fr 2|

Fig 2

ARC
WELDING
MACHINE

—

g
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ARC WELDING

Fig 1 Arc Welding

Welding lead (cable)

Electrode

Return lead
{cable)

o °

Power supply
(AC orDC)

=

e 3T e (Carbon arc welding) (Fig 3) : 7=t 3% T
FAT IAFEIS (AFWISA) AAT Fee A & 9 FaT & |

TF FA T2F &< (fillerrod) T ST R STt & FifE wree
ToFEIE I-A1q ST & o e 7 2

MDN150111

Tk Afedw & sy ud aEfeew (Classification and

applications of Arc welding)

«  sfiee Aeat 31T deew (Shield metal arc welding)

*  FE 37T g (Carbon arc welding)

»  &meen fAfor i s aee (Tungsten inertgas arc welding)
* 919 Hed s deed (Gas metal arc welding)

o 3ifvah ETEFIS 31T dee (Atomic Hydrogen arc welding)
«  gIHSE AqTE Afe T (Submerged arc welding)

o faga = (argHer) afeew (Electro slag welding)

» (AT 3T AT (Plasma arc welding)

Tieg Aew Tk e (Shield metal arc helding) (Fig 2):

7T UF deed WHW ¢ fOEH deed ATT UF uTgE (AgE)
TAFEIS qAT S % S o ATH & I a1 A1 2|
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Fig 3 —=— DIRECTION OF TRAVEL

ARC FLAME

ARC STREAM

FILLER ROD

\— BASE METAL

CARBON ARC WELDING

ARC CORE
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FUTfere ETEgi 3Tk afesw (Atomic hydrogen arc weld-
ing) (Fig 4) : 30 Y& ¥ EIEgIoM A9 % JTd1a< § gt e
TAFEIE & 1 AT Fadr 2|

Fig 4

TUNGSTEN
ELECTRODES

HYDROGEN

GAS SHIELD \

WELDS MADE
WITH OR WITHOUT
FILLER ROD

HEAT ZONE

ATOMIC HYDROGEN WELDING PROCESS
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Ao e, Jeed IR & qTe< el 2|

I 9T ST % forg o 3% 97 (fillerrod) g€ Zear 2|
T ¢ 19 9 afew (Tungsten inert gas arc weld-
ing) (TIG) (Fig 5): 3& W & &ew gagiel (Fgwi=)
AT Aeed |G & a9 TF AT A9 (w0 av o) F
FTATE | 3Tk FWaT 2 |

I HTq STeA & oI U ofent Q2 &8 &1 Y4 e Srar €1
T T FT AT TR ATH doed T8 (GTAW) ot #ea 2|

T #ew A AT (GMAW) a1 og AT 719 st deew
(Gas metal arc welding (GMAW) or Metal inert gas
arc welding) (MIG) (Fig 6) : 39 YF® ®, U# @d: ¥,
gTgF TR Foagre qur Afee T g F fiw b W\ F

Fig5
TORCH

WATER

HOSE
[ WELDING

CABLE ]

o

=z

\ =) g

Q

o o x

TUNGSTEN — <
ELECTRODE WATER =

SUPPLY
POWER

SUPPLY

ATATERT |, ATH T & qAT FACY 8 o1 AHT I
deee (MIG) T&H #&d 2 |

Sta afh | H FrET S SATHAES & FEAT ST & A«
sﬁ(coz)ma@wmmmﬁw(M|e)ma@wm%|
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Fig 6 CONTROL SYSTEM

GAS OUT

—@ O

PO oo 0O

y

GUN CONTROL

FEED CONTROL

WIRE SPOOL

GAS IN
HAND HELD /
GUN/TORCH
OO0w
% = VOLTAGE
CONTROL
SHIELDING
WIRE FEED © © [ GAS
DRIVE MOTOR CYLINDER
{%RVSERC/&?\LSE COOLANT)
\ EARTH CABLE e ? (T) \ -
CONTRACTOR CONTROL WELDING MACHINE
110V SUPPLY §
BLOCK DIAGRAM (GMAW/MIG) é
T THH T T A & 6 Ao o dfest (GMAW) | qaAsE AT+ AT (Submerged arc welding) (Fig 7): T&

Fig7
@ WIRE REEL
FLUX
HAND Hgb% ——0OR HOPPER WIRE
\ FEEDER |~—— ELECTRODE WIRE
\ CONTROL SYSTEM POWER SOURCE
4 i A
oo 56 O O _
e ©1C) ©)
o I—
@@ 00 0@ _ .
[ee]e) @%
5 ELECTRODE LEAD
AUTO-TORCH
DIRECTION —
OF TRAVEL
FLUX
BASE METAL — VA
- \ WORK LEAD ~
( = S
B
SUBMERGED ARC WELDING é
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AT, T TG ITH STAIT TAFEIS qUT FTHITT Fored 3 &<
& A9 deed AT F S TS AT a7l 2 |

AT, FAEE H U qEASS Bl © (gH) |

g aeed (Electro-slag welding) (Fig 8): w# fadax,
A TG UTgH JTHS FAFGS AT Afered T (S1gHeT) &
TF e 9T & Aid afesT S & 19 AT a7 2|

T @l ThH & forg o IueRvor & srravEedr gidy @ aur
WY HdT ©el & afeet & forw seer Feate afa # € sa=r
gt T ST 2|

AT 3T+ deewt (Plasma arc welding) : 30 oo & e

TAFEIE AT CISHT G FTell TG - Ao, g qr
ST & FTarEewr § AT Stfar & i 3k gear 21

ST § q¥F o1g Sed & forg afd sawasar & av uF 9uF &
&1 g e ST &1

ek afedsr w7t (Arc Welding Machines)

Fig 8 WIRE FEED AND HORIZONTAL
OSCILLATING MECHANISM IS
MOVED UP AS THE SHOES

FLUX FEED
/ FROM HOPPER

MOLTEN FLUX
AND SLAG

MOLTEN WELD
METAL

WELD METAL

WATER
COOLING

COPPER SHOE

MDN150118

IR : 3H 9IS & o § o9 FwfafEa w FA A0T B

o Tk afew wefi| & w0 F@ET
o faftm s & sk afesw wefet & A s |

AT AT THH | FT F A @A (I ARy uF A&
Fiedo & | A afedwr wufier oifve F & & ¥9 & 29 Fow

ATgfe FaT E |

w1 (Fig 1)

T IUHLO F YA A Fwrr &g G o 8-

— o Afesr F fog @ A sraar €4 & gl A |

— % af’w ¥ forw Sugw s=v fasa (voltage) atet g
aeg (A.C) &1 &W fawa aret aar 3= LRI
(A.C #r9ar D.C) # aRafda & |

— o9& AfRT & gy fagm g & wEEite 97 Eta
FET |

Fig 1
ARC WELDING MACHINE

ELECTRODE ELECTRODE HOLDER

JosB

\

\Z WELDING CABLES

MDN150121

7ifes =i (Power source) (Fig 2)
qAq: A F & © -

— AT awT AfeT A7l -

_ fw gwT (D.C) AfeET Wb

= O fead @t FFar o awar &
gt |\t (D.C. Machines)

— HIeY JA¥ex 8

— €9 SMeeR 82

— YFAEER €T

Fig 2

AC POWER
SOURCE

DC POWER
SOURCE

?
OUTPUT DC l}

ITH POLARITY

7 7

OUTPUT AC

s O—O

WITHOUT POLARITY

MDN150122
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A.C. 5=t (A.C. Machines)
— STERET de
T &Y T AT § AeedA (e e FYET TATEd! 9y & 2| a

AU+t Tare &t f*en # 50-60 = gfa @wve &t g€ & qfafad
F¢dt 2 | (Fig 3)

Fig 3

AC POWER
SOURCE

o ol
|

H

MDN150123

CURRENT FLOWS REVERSES ITS DIRECTION 50-60 CYCLES/SEC

A H AT @ - SEEE Fe § 2| g8 uw & Rur ¥
AT A &7 & J&dt & | (Fig 4)

Fig 4

DC POWER
SOURCE /
5 |
r ' —

—T1O !

CURRENT FLOWS IN ONE DIRECTION CONSTANTLY LE.
FROM NEGATIVE TO POSITIVE

MDN150124

A.C. & afewm wsfw (A.C. Arc welding machine)

IR : 3 U6 F A § o At w # A g
o A.C. fR TTHERAT & @AM FT IO HIAT
« A.C. af<w wefiw & wmwr-tfey samer |

A.C. 3= sawRiT

A.C. 3fe&T grwriT o 1 HY afee wefie & &t A.C. 7@ a1
# wd afee arr & aRafda st € | (Fig 1 19 2)

Fig 1

CURRENT REGULATOR FINE

CURRENT REGULATOR
COARSE

)
)
)
PRIMARY CABLE FROM MAIN SUPPLY F
=
Fig 2
W REGULATOR
o
PRIMARY SECONDARY
WINDING WINDING WELDING
LEAD
O—
RETURN
LEAD o
[32]
S
)
EARTH 3
=

A.C. g=1 s # fawa (voltage)s=a U7 uffa &w &tar |
A.C. 3fEwT =g & uffraY 3= U9 fawa &7 gar ¢ |

7 TH FI=TET (step down) TEEER & ST gEr awrs (220
T 440 Fiee) F AfesT qATE % ot TRTF fawa (OCV) F 40
#AT 100 Tiee & T 7 FXAT & |

T H= TATE Bl FA T H dfesT & forg =<t 100 a1 1000
TR & 9T ® FeT dar © |

A.C. afesTrwefi= it famr w #f g altg & TE; T o a%ar |

aH

— T qA AN

— T AT AT

— ok = & g

AT HT ATLT TEATH ATl Jr@Hd TAT F ATh-a1 Fed & |

et

- IAtE gTgET, et Afdd oTg, 7T e seagre & forg 3ugeE
TEE |

- fomT gRe amEerEt & T A afeeT # 9w A9 G e
G |
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Frowio HATH-afedm wehw (D.C. Arc-Welding machines)

IR : 3H 9IS & A § o Al w6 F# a En

o D.C. 3R wshii= & we7ont 7 AU HLAT
 D.C. af& wisfiwr & @t - avfer @ |

AieX Af= &< (Motor Generator Set) (Fig 1)

7g ot afeswr & forw <% & stfersr s @ wartar far
STeT @ |

Stfeer & g sreraT €1 &Y HieT g Sy Srar & | w9 v
T F oI ger aars T T |

Fig 1

POLARITY SWHCH CURRENT REGULATOR

GENERATOR

OPEN CIRCUIT
VOLTAGE CONTROL

EARTH LEAD

MDN 150141

g9 wifw= A< (Engine Generator Set) (Fig 2)

IUHLIT [T ST 8 1 a¥e & edT & (=< el a7 &
% o Igier ruraT o §99 FIRT T S 2|

T AT qAT AL A HT @ agd ATeT A € |

et fasTell Iuere 7 &1, $iee F/Et W FEl o g7 ST f&6ar o
ghaT g |

Fig 2

MDN 150142

TRad® (IFwER) &e (Fig 3)

(A.C) = (D.C) afesw award & wfkafda #ea & fore ae sewmer
o ST 2 |

Fig 3

CURRENT REGULATOR

WELDING LEAD

1*AC INPUT LEAD

EARTH LEAD

MDN 150143

Taq: T8 TF A.C fRT gHERaT € 2 | gTweAT & A8eye
F UF TREdE J ST AT STar € st A.C ®t DC & 9t a1
2|

g8 AC a1 DC &t &t awrg & forw festg= foam i aear 21
fsrd ACDC wf=d® #e e & )

™ (Advantages)

- 7z fam & forg Sugw @

— g e UF oATe GTge @ afesT 8

— AW a8 F ToTEIe SWATA U A7 "% & |

—  3fcT umeT &Y gaar (Polarity) & 10T sa@gie U SAtq §
AT faawr &g |

e er dte aur g€t gy /few =g |
7 gefara &1 gifeaa #xar ¢ |
zifeat (Disadvantages)

— SR ane safes gt € |

— YT AN fde g © |

— FH-FH o = e Far © |

242 Fiewifed : AFfwd o (NSQF @R- 4) - 31w 1.5.52 & qwifea Regia



fF e dat (Edge preparation)

IR ;T IS & 9 § o ol w6 aw ot g

o T AT & ATaTEERAT & g H qHSTAT
+ 97 3R frde aw ¥ foo f a1 aoiw we)

e aamdt it srawaar (Necessity of edge preparation):
FH FIAA TT GIGSHT FT de FA & fog A AT TEE & A
g1 3fRT Fa & Ted AT dANT & AEvEEar € arfd JEe
& IAHT AT g (et | o st s A dard
e % forg e # war S 2|

— afew gfsear S|@ SMAW, stterfT-srreRitdiferm e, Frde
sTETHTES Co,, 3! & o |

— e s A grg F SeAT €, S T 3O, RAed 399,
T AW, gdar dter e |

—  9Tq & A/, Y Ared aret 2|

- I= F TFR (T A fe a=)
- oaTfi® FE

Tl 9 dog Aad AF ITAT FA F forg gt &, F=iF 3=
H R &t e 72l | IHA HArusts afe I #4a © |
STRTE Y € FHYAT &7 a€ AT &f a9 Iq Jad HIAT AMRY AT(H
q¥ SIS T¢ ATaEAF arha T B AT q6 |

sreferaedT &Y gfte & 08 999 9¢ a8 T A9 FLAT ATy foraahwt
T FH GeAl 81 qT ATAT HT HI0T W FHH BT ATCH HH ATAT A de€
T ITANT &F | Y AFUF Iee 9T FT ITANT FH FIA & fog
"J" T "U" 9€ IS & ITAN F AFA € | T T8 Fower adr
HEMT SR X ATHEAS 91T & | fhere ae # a "' «ite
ST R ST 2

wE AT HT EAT ATIHAF & T AT & 978 F I8 H (g
# AT BT @ Fore® ae Jie § wie SaE & 9 AT T
2 | ZHEY ToTE & e T ThAT, [T 7 ST & AT Hew &/wdr
et 2|

e &R W # el afeew s & forg faemt &t A dy
e et o fafer & gmr dure T S "ear 21

— SaTar § &fen

— o gt e

— wofi grT Il ey & amefe
— Yaar, &fr wemr

2T T AATEY % TeRTE 1Y &eer (Types of edge preparation
and setup)

AT AT § rHaY 9) ffser sed durd o #xa € i
Fig.1# few=re 7 |

Fig 1 3

JN 1% %"

I 1
FLANGE BUTT SQUARE BUTT
INCLUDED ANGLE
/J: ANGLE OF BEVEL
|

TN
o]

I ? RObT FACE

f ROOT RADIUS
GAP

SINGLE 'U' BUTT

SINGLE 'V' BUTT
INCLUDED ANGLE
,/J:: ANGLE OF BEVEL

L

ROOT RADIUS

GAP —= 1= ROOT FACE e GAP

DOUBLE V' BUTT

AT INCLUDED ANGLE %

DOUBLE 'U'BUTT

1
ROOT RADIUS

—

ROOT FACE am
GAP GAP

LAND

SINGLE BEVEL BUTT SINGLE 'J' BUTT

20°
——
| |

Cife e

DOUBLE BEVEL BUTT DOUBLE J'BUTT
SQUARE SQUARE
EDGES
T e :{
TEE FILLET LAP FILLET CORNER FILLET
Il |

BEVEL ROOT FACE BEVEL
ANGLE GAP /} ANGLE
1 T T

SINGLE BEVEL FILLET DOUBLE BEVEL FILLET
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