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FRSPRCUVE | cylinder oy ﬂ@xm\c oSS PIpes
O torch  ear

= RO - th€ gasesS are mixed togerther
the torch bodY . 50 thelt the mixttre i



00656517 sudden”’ high pressr® . Ihen  thE™
h\‘gh‘ 0@ 65UL® diX fLare ' i passedh trcuign
NG conNVeryect CLr\‘d NOZZ\C tNE pressure
eNeryy QYers cONVErted IMto velaCity @n@r%
and e mixture g @MY OWX £oomn e

no2zle Ak Very high velocity.

-2 TNEN ENC cnixture | 4g cgivgﬂ TOTHQTO0 £0r
pUrOING 5 He conENToUS Flame Wil be

ero0uCe; 50 the helt 1g QUANAUGIE ANt

M@ 1%, uged £Or moy m%\@ e -

' wor\qD\QQ@ - V\Q’%@
_ ,, @\DQS

g Ay

WOrKk
PieC

QA 103 = A+ Ha FHRQUE s ar o L fre b e} o
| o) g
| LD + Oy — A, tHeak i o , Lo e
| H1+ 01 — H,0 +Heak iy g hockr

E&‘PHDQS Of E\NNY FAMmeSs Used N oy
cmgtglen@ WEAINQ POCLES s

@ NeWkral flame ¢ ,

4 R newttm) Al ame 19 oroduc&}d when ,.
APPrOXTMALEYY  coua valWmes of OXHgeN

and acorylene are mixed N the  welding
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YOTTh and BWrt ok e tOTTh KR £
ITNE - EOMPEIOLIC OF the | néwrrm’ clgm@
B of e order of abouk 5A00 F (8&600) 5
ST™e Aame hos O nicgly desined toner e
Ohich 15 UgAt BWE 1n @\TUr-I¢ 15 suraunded
09 aN order Aame envelRRe , eroduced oy
the oMbt akion  d¢ AXYQYEN 1M En® cér"cmd i
superheated  carpdnN monoxid® and hydrogen
QOBES  FOM the TNNer OMe (AAME). Tis envelop

1B UsaVY o much dQﬂ(@(’ BLUC €naN  £0e
NNEC coNe: |

5 A neurm@l el mMme 15 r\CLde g0

beCAUSO i QFFRCKS NO chemicQll s
chang@ Oﬂ e mON@N meral Qm Q"Torch TP

m@r@FOr@ @\u oL oxidhz@ or CCU"DLQW\@
e ol

@ OX\dIS\nOL £nQ

QS«

3 oxxdlsmca PlClm@ 5 produwced when Q?(CQSS

CU‘ﬂCILLﬁt
QF OXYQYeN 1g Dngqu N e w@ld\r\%
YOVC_h and b\_Q_rmt 2 -
7’&9 ,APTOr € NeUEAUL - £1am@  NGS weN o
ostcroushed » the sUPOLY oF oxggen 15 YurthQr
,
,uf\crgqsgd H’\@ e Ul anll e an GX\d\S\ﬁq ;  '
Mame. |
Lan oxadising Aame can o r@c@gr\@@d oy

the sl con@ whieh 15, shorter , myeh
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el M colocr and moe pointed  than T,
e OF the nedrt A flame. '

Lan oxdising fame buwrng Oitn O d@Qde
wad  roarn . | -
Lan  oxidising Alame tends o B8 hatter than
(e, NELUTAL £amMe@.ThiS 15 RIUSR JF XSS
oxgen and wohich causes the tempOrate 1o
50 a8 high as 630U0F- |
L the high emperarare of on oxidising flame
| (02 2 Caty 1.5 1) would e an advantage

It WRIe NOt RAr e fact At the QRRSS OXyYgen.

p@(’,\\(lk\t{ %5 b h\%h %@,m@@r@iu;—@ . eNds
©@MONE O MANY melaus w0 ec;rm hoord S

prittl@ , oW strength  oxides. -y

“RA sugntly OXIABG flame g hQ/\(D\éCLJ when
wg\gﬁr\% mQ)et- " _ 1

'G‘) C@@DQr—bQS@ m@CCUS @) xine b@S@ m@\QL%
and @ A few CYPRS UF PRrrOiLS MSIaLS such QS
wr:m%@n@sg steel and cast ron.
7 TR NOE ased N the wedirg o steel.
QR@du@m Pl 3

->£t s} @rCJduuzQQ 69NN XSS amornt, of

OCetYRNe 18 Present N e w@kdmg TN

and  burmt.
o |
L e vawume of OXYgen Swppl\@d © the ne,wi\’CLl

lme 15 reduced | the RS tMY 4:10.0’\@, Ol 4
S S, : . e
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be o carburising or redudng AoMe, e, Cich i

N aceriene.

5 redUucing flame can be reconized oy
acCtylene secuner wohich exiets b@tw@?ﬂ tne
NNl cOne and e ourer enM@loRe. The
oUxer mdmce eNVOLOPE 15 WONgesr than ‘_that oF
e neutral Alam@ and 1% usually much
orighter A ol |

- A reducing Aame dees not Com POV conswme
e aVONADE oM ; thRFO TR , 1t bW MING
FeME MU 15 WWer and the 1eFtauer carbon
B forced N0 the moten mer) Wi ron
and  ste@l 1t praduces very hard , orittle
 BUOSIONE KAGWN OB QN cCripide - s
chemical chOMQR mAKEs the meral Wit for
MANY  aePUCQETONS N which e weld may

need o e went or s rerched - Metals tnak
rend: tOo absgor «roon sha\d ngr e wWelded

With  reduding faame . |

>A reduding Agame has an &D@TOXXMCLL'Q
toMP O (ALLUIe OF 5500F (3038°&). ~ + . ] 4 (8
- A reduding fSame mCLLé e dﬂg\;gm%@ré\(\gd
£rOM  carDUNZING sureqee nardening) lame.
by e efact thal O cardumizing fame b
ontunNs M alCtYien@ vhan o reducing
fMame.



LA reduting Aame , on the otner hand ., d@@é’\a
\rx@t QiR he m@,tdl r(lth@I Y QﬂSLQrQ% .
e QPsenee of vhe dxﬁdxe\r\% cordition .3k s
wged £Of wRAING ith 1w Aaldy sted)  rads .
and for WG those merals (eg. non-Rruus)
that 30 Mot te,r\d to alosdflo carlban - This
mam@ 1% vely wel usged For w@\dlr\g nighy
carbon stegl. |

T0 inC\A€ , £or NUSt wWeWING op@ﬂ:uxmg,
the et Aame 1§ crect |, bl the other
rYpes of AAMES ar@ somerimes needed For
greciy «welds,e-g- ngﬂ--ﬁer6o&9 QLY S oLmd
high carbon steels may require a reducing
Alame , ©hile | 2inc-bearing allgys may need
a Ox\d\‘a\r\g fTame £or w@d\r\g {DLU‘SDC)S@B
g Advantages of gas weldNg ;

@It 15 probGoly e Mot Ve sl (Mexioe)
Process. It can b€ appued o o wide variety .
Cof manufactuing and  mauntenaN @ situatian.

@e rolte of heQting and cocling 15 r@\arvely
BLOW . IN BOME (ASEeS , thiS 15 AN advaN@ge.
@he cost and maintenance or the gos
wWelding eoipment is Www Ohen wmpared

O that o some orher we\dNg Processes.
@ 135 mostly wsed w\ding procRSS:

W ene eoipment 5 1w cost |, seif-susficient
And  portavle.




% Disadvantoges s - ' L\

DHeOWY sections canndt be Joined QC@“O‘“‘CQ&\Q

@ f\ame remperattr@ 18 1885 than e MMy
of e arc - - LY
®FAiuxes ueed N cerrain weding and browng -

OPEIALION £mes thatl freitattng o the eyes,
NOSL , oAt and LuNQs. |

\

W) rey Pactcff\d~ metauls (egn rangstern . mcNyg bdenuw,

OGN | erc) and reactn® metals (9
FeQniam  and 20reamiLuM ) cannOtl v QAS

weded

V) GQS FLAME (CWes PIOCe @ WoNg time W NECLT
wp the merrd tham an aac

W) MAre §ALeYY proidems e -asscaated o
€ handling and -storing of QLSS

6’3 Rceryiene and oxygen gases A€ rather
OXPON{IVE.

-y

fr ApPlicatian of gas welding:

— FOTr \_C_‘u\{nf_\ thin metau s

=2 €00 0O '\"r“\cd mCulelr \Qi] N whote calc®
e XCeSSv Yy i"\i’t‘j.‘\ rCmPaSaLtUSey o ! apd
N @C\tn\ﬂ con o0 i \x\, of {he O «oOuwd
produce wnwoimmed ot Regemdoad c\\(‘cr}q@ﬂ

N the mell .

b S i o TSN



- FOC )cnr\\r\g MO fcUs M oDhOS@ CﬂS@ \\
extremely high temperaues wowd ouss |
CQ,&”(CL\(’\. e\ eMENS N th® et o C3CAUNE |
inta the atmogohere

/'.

- )o\mnca MOSY FQ(FUCLQ ond ﬁOWF@(FCfUB

c\,\wﬁ\mum ,LQJDD@f YK el , m(j(%r\%m &
and 1ts ob\\mdg e | |
51n comotive  and cUrcrOu?t ANAUSET QS5 |
TN gheet metrtd fabricaling pPlants erc.

g Fillec metals - 3 (

FUeC merald 15 tne mcw@m U hOLE 1S qdde
© e WwWelwWd podl +o assist N &3'\1\\(’\%. e
o Qas @@ld\nq  QUUPMENL -

e  LOSIC eCuipmeNts usgd ¢ COH”\() UUUE

%QB we\diNg  are :

© orggen gas cyunaes

@ ﬂég%\@/n@ Yo yunaer
-O.xtdg@ﬁ orossure r@_guh\gror'
@»Aéetg\(%mg Pressue reguladon s e }

@ Oxygen ¢os hole (BWe). -

2

@ HC@%L@Y\Q Jas hale LK@d),, .

' - ey B0, o
@ weIding 1erch or Bleweipe with o 88 |
Lhowies and @es ughwel s st e G Il
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@’trou%s T NS ErANSPOTTALTaN . o oXygen

ound QC@M\@“@ c«d\mder
@ A 8er of ueys omd § PCLNNEN 3.

FAC oeNding Process s
Yor are werding process wharever heat s -
required £or melting and Soiming of mcm@s
s oorained due 1O cectric arc ‘and 1S

canled as arc weding:

& PCANCIDE ¢ .

= When the pouer guﬁmﬂ% 15 Egiiigi wqi
SiV@P? cund O;ODtWﬂLUD Qape g, | |

S mCuNtcun  be\oW carthod % L

and CLQC)C\@  THhE hi%h 3 ~/ g

ANCdeE

D

veloairy necacm\/@ charge
electragnNs Qe generared ar the cc,Lmod
and attracted by the anode and moving «
roards The Q(\Od@.. |

- khen the NYh  veageity eleckiung aue
OotQuN  oN e anade. the 1netic enrgy

v



of OAECITONS @NUERTEQ [ TMIOTHEGr=EIBIgY i T
,;H@,r\ce hoQLt 1S g@h@rgt@d au’ eleckrod. - G o

pLErNaly  ct smol com Gt of heat 5

ggnerat@d at the courhod.

X AT wediny elock@ds s
o conH@mMCJolE e\@cxftjde e 0 OF e

™
c\OOING TIPS :

& pOU© cleek@ds: -
 qney congTst of O MOl c’Jrcmc;td@ WOIre WiTnaUy

amy) FLUX cOQL \ﬁg an t\’\@ﬂl

ahol cooved e\Urgaes s

&
a\ecm:fdfes Oith G ceaiNg fAQAOT OLPP
L5 Qre cormed as Ughtly wared @Aeotr@d%

NAMONR Y

exaMP\© 1 CltoDpest enecrrode of E\d\/cu’h OQrbKC)ﬂ(Eo

grMidium coaxed olectrodo s
cvh@ﬂ Qf@ o @L@Qtrods @\m - CQ)QLU('L% FOLKUV

OJOC)UUC 145 .
CEXQmpPe: Vercord-Cs (A0

QHQQ\mui coced UeCErads:

M CPQEING AoerOr 5 brwIeen 16 cmd 9\9
for heGnily coated ereckTads

EXOMPLE,: o\tcsﬁm@ U—'\O)

!

OTQ. Of the execmﬁs
DIO. of e Wire '

<I? coratmg eFOﬁXOr g




§ TYPeS Of o weldhng WIULEoo:
@Iungsten nert Q0S5 (T1G) oT QS tUNGBLen
A weding (aTAk):

O
P % an e weldhing pracess Where 10
o oo Wt

coalestence B produce by heating the )
AN e\QCEMIC auC BIrUCK beruleen O tung stert
electrod and whe job. A shiexding AAUS ( con,
QLM L ritrogen . erc) s uged ro avod
ALLoNGS PNEMC . coNtCminatidn Of e moven
weld paCl A FAILRT metal MAyY be c@d@d,.

it requured:

e
% coTIesCence s

If 16 th@ ©racess by u@mcﬁ tw
oLupO\ES  or PATICICs f‘\@f ge dunng niact -
O fOron - G SINGIE d(lu%hier drgEet 5

! bubb\@ or DQLrtxclc b g :

! ; f

0 of Mm@re Oapets;

QDFW\QD\@ OP operatcign
NeNdTNG c,urr@fu OQker ard nert CaCLS 6u(>@‘4
m@d i f\h@ QIC 15 BUNUCK earher 104

are  tar
rouching  £ne oNectrad «OTtH .G B Trgsten
piele of  using c high Fr@qu@ﬁcxj LARt.
e £rst merhod  oarc B Trﬁtw‘@t\% BLTLICK 0N
oL gchLD mm%St@”\ piece and then broken
oY ﬁnOFQQS\ﬂ% th@, chC 1enQth. Shys. proc@dwef
FQIOQGLth tLOIC@ Or kshr\\eQ wm W e
FANG8teN cloetrade . The ot 15 then



ptlLck -between the eectrode and prCiQ@n@a\
oo Yo be wWweded. i method! auends \DVQQLKH‘\CA :
\

@\@CU'C\”{&' tip L JOD  contGminCueion  curd YLU"CBS\Q(\.“ :'
1086 . 1N the second merhod |\ a high frequenoy ;
CLUTENE 15 sUupef impusedt on the wexding

carrent. The  Wexding tarch (hading vhe electrade)
15 broughl weauer W the job . whnen electrede

(e realnes within o disgtance e 3 to amm
Cgrom ghe oD, a sPAUK JUMpPS awross ehe air gap
botwCeN the electrade and ehe Jub.The air

oouh V%ets toni?®d and arc 5 established. .

@Qs YOUVE 3 AW -
lo | )
a0 —[%orch H(lr\(jl@ \ungs :
- ‘ exectrod@
ZA—G0S r_\oml@
| Weldy . % INOF K Pece - ?
Power
sC0ICe
INErL 9OS
| sQuUPMeNt 3

}. © welding tofch . tungsten eectrade and ﬁl\@,‘r’ .

- merod-
® Weding pUwer sCUCe mdh «Cr@quz@r\uj WUt

oC SwpprQSSC)r Wit oand cab\es.

©ert gas eylinder | pressure regul Aol . and
ALOW  meLor ‘ ~ |

@ covung wCter supPly.

© Warer and gas edlencid vaes.



(@teral wnert gas (MIG) of Gas meral arc
we\d\mg (G m,\s)

°/ t 1% an ouc we\dm% w@dtﬂg Procegs whes i
gb |
O oJQscemc@ 15 produced oy th@ heauting the ."

With .- an, @,L@,c,mc, aure estcalohshed b@weeﬁ C
c@n&‘zmuoSLB Pgd merau @A@Cﬁt‘)d@ Ctﬂd eng, JTb- |
N0 Alux 5 wsed bwt the arc and mowen meral
are  shielded by an inert gas , which mcuy 0@
- OUQYON (AN, helium (He) |, coubon doxide (co2)
o o QCLS mixture. |

RPOINCIPIC OF Operckion (6CM-ALomMAatic roroc@%)
h—“"ﬂ\_\

2BEFOM® 1gruting the arc ,gas and Waker L0

%5 U’\QC\\Cd PO p@/r cLrrent and Oire feed _6p@ed
15 6k cund the electiiceut coNnectigns - cue

censwued. the arc s struckes by eny one of
S the twO merhod.

22N the fIrst merhod , curcont CLﬁd‘PGh‘f@'Ldf'rj% -
gos £low U5 swikched on and  the ielectrod
s seraukched agcunst &h@ Job usucl @FQQHCG
£0r SLr'\\Ur\g the cuc.

-2 the second method QQU,TCd Qs mgd@ WO
tguch the job 15 retracted and then mov@d
foroocud 0 eaurry ol w@ldﬁ"\% S oUe beoTe
SECIING the QuT ,sh\‘Q\dg} Q0 , waoker and.

current 15 saatched on. AboUL 15 mm ength tki

% |
o
o=



"oc the eedtrode s pro;@cred crom HNe tareh

pefOr@ BLCUUNg the arc. | |
N uiaey w@’\dir\g.,rorc:h emCOUNS QAog . 10.711.:1’,\@ ,‘
QW From the Job and CUC leNQh 1B KePT
porween 1-5 o Y ma. AT rength 79 MCL\RYQ\(\Qd
cQ)\’\SYCUTt oY ()Ls\mg thQ DOTNCIRCS OF BOAf-
adjusted euc , and sef controved . arc 10

_ s@m‘\-w@maﬁc. C nQLOUCUY operaked) o
aukOrﬁClk\t weiding sers respeetively.

e ROWUS
(AQUICHOT “ooq

st
TR ]
, — 8= =l
g \ | g

( JOk tO
| w@ld@d

\ | \*A\Q\d\r\g
e | A —  Gun
Nt werding - Wite % 6as
GOS Powe contol

cylinder SOLUCe .

@MIG We\dNY sk cp
% EQUU PMEN ;

@ We\ding pawer sacirce and RS

@v\t@jdmg wWreh and oirg electrode  coned ori_ Q-
SPagl

©uWire reed mechantem and contsls oNSISTING
Of & paul of driving rus , @lectric mC)fO( erc.
@SNQ\GW\% AdsS wglnder , presswre re%@‘am #

§
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© contrms  for seoitching on and off the cr®nt &
wecrrode wre and inert qas:

4 RESISTANE wWelding ¢

o)
Resistone wending 1g ¢- Qroue o

PrOCESSES wher@ i caouacence 15 produced 09

P w@m\r\%

the hedtt obtcimed fram regigiance of the WK
v e Flow OfF eleckric caurrent v oo G cut of |
Ghich the werk § @ part and by tne oppuatat

. |
| Lo

Of presswre. |
QNO‘ cTUer '@@& MLl 19 ﬁeQde-

@srocm weding *
°//exo0t WwOdING ar@s\Stt@r\c@ WENGING prOCess
N wheech over —ICLDD\(\% 5MNERLS CUC, JOH'\QO bH

L@)ccu m\oﬁ o ON@ or MoTE sPUTS oY the h@ou
%@n@r&t&d oy resistanCe o vhe Flow 0f electric.
L aument  through Work-pleces that are held |
togerher umd@f £OICR -'tfot(j twO éj\QcﬂOdGS s ONC
coove and the other beltt) the two O\/@(’LQDD\Q%{

Sh@@/t‘&
5 the MOl NdeVy used of rQS\SYQﬁC@ »

>0
@\dxr\g Processes:

- 6Pt we\d\ﬂ% 'S ULSQd for JOIMING rQIQx\\f@‘\}d
Light gowge parts (upeto aodtit umm\-h\og

superimposed on oN@ anather (as &m@'gt;m-),{
= 8pot  welding s employed for JoiNiNg 8heejrﬁ
sheer o rolled  sections O XTTUsIUNg | wire © i{
Wir€., et | ~ Jullis }ﬁ




SOL@Q'LQ | N o '
weld ' OFC

C———W -
| g ' \A\orK |
i ece
s ‘ : . . . g4
premm\@d on  curent  Off  Pressure
__,.___-——;’—-——-—-

Seleck0ds  cue brcmghx LU%Q)CY\@I Cn%cu nsn "ne

over\oppiNg workpie@s  and PIe 55 apm\gd 50

dnok the BUrfaCes Of the w0 wOrKeeces andes

e elecr(@d@s cwme N physicCl conitict after

.onCUUYXg any mwdr\t@d FILN . exieting on th@
WIMKPIRCeS. L

5 A e\d\n% LN 15 sgcuwch@d oM For 6. defnie
fme . The cutrrent mcuy e Of the order of 3000
O 100,000 A £OF Cu FFOCETON OFf second to &
Fow sgcomds depending upcn the N ofF
marerial and itS thickness
A5 the cuurent passes tnrough one eleckode }5
the. wWOrKpieces  ¢u. the other efectrods «c. smald
re@  WOhere 15 workoi@cée; are N -LQ)I;\\‘CL,C,t ﬁé '
heaued. The rempercauielr © Of this weld uNe s
approximcuely 8isc to a0 C.

To achieve @ schFchrorg Sleleft weld ,rhG

nugdet of couesced mercd showld from O -

"0 meling of the mattericd between the QQL‘“Q?
"0 e 4



9RAL NG stage | the we\ding curent v war ape
XX oloctrade €Urce 18 then aepued or tne e
OrIgINQL  FONCE 15 pralanged - This electrtd Fm‘
OF Presswie {—‘@gfaes e weld and holds T
together while the mercd cudls Aen ond
QCUNS - srrongth, | | .
—The eleerrode PressLLE 15 r@:\eqs&d to remow
e spot welded wWorkpieces. EUL

# Advantages of seot weding

O LOW OB

C)ngh speed of w@\d\hﬁa

&) e pendaiotl )

@ Le8S HKILEE WOrer il do |

D More general elminCLEion Of Wwarping of
AIGTOEION ©f POyts. | |
W High - uniformiry of products

@ OPOJCLH‘OD mMCLy o€ made cuomaric otr

semu - QttoMmOLeic.

NO  edge prepCUCLticN 16 needed. |
& Appliccutions Of SROL weding s

- 8pCt welding of A(rwo) 135 . thick stedl |
plates has been done satistadiory as o
replacement o rweting.

2> Mary  assemiolies of two of moe sheet
mertt  stamping thalt dg noOt requure QLS

o -



ﬁ_%ht @)\ qu/LL\Pd t\‘%hﬁt j‘o{r\rs —eauN. bg more. .
Q/wn@mTchuH joined oy 6P0T welding, et %

g s iRl colt’ mecnods. |
%wnmﬁ ers sUCh CLg CEPIICCISs and tote baxes
croguently are (SDOT weded - ' |
Sone attachment of brac®s ?be.L‘CK@T‘S .PaAs ar
clips o £ar m@d -ShQQ,t' metcd 'owrsgtﬂlas co8CS ,
- Vers oases or br Qys 1 another cLpPUCoLETon
Cof P01 walding . | | |

S gpot welding £1nds apPlicCLtions N cuutamoolle:
“cmd cdrcfGFt INAUSEr Tog . -

Q| POCe8S

(@ seamn_we\dings
Q%ngﬁ wo\ding o C eestanNce N

©he® N coelesCeMce ar the Faiing et fOees 18
orodUced by tN@ heClt CoTCUNed #OM resTSICNE
W QeCECTC cur et FUw througih tne Work
pouts held eogerner wunder pregsure oy
lecrrades . The resuliing Wwend 75 & 5eMEs Ot i
GVeNCPINg EETETaINCE - PGS wNAS Made
xorogrgssi\f@,hd Quong & JOUTNL oy rotcaing che

crcL U electrades. . NOZ\CS
WeNding for cod\ing

\ : & aadles
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§Prindiple Of OPEMLTONS:

STne geam weding 16 SIMIAr W 80T weding ,
except ene crcuor NG elecrrcds A wsed to f
oAU L coninUEs car-tight 6eas of Over-
\CPPing e1ds. Gverlapping (spot) weds Qe |
eroduced by the rowking oleakrodes and
regularly interraEed cuLrrent-

e LR, T g Bln-aaH, Bre SRy
overopped scutably and By Aceed berween e
KOO crcalllr electrades which damp the
WOrKPieces togéth@,r oy the clecarode force.

5> A aurrent mpuldst 1§ Q_(JDI\Qd throLLCah vhe
CURrS tO e maker Ol N @Ntoict  @ith them.!
ME hedt gengrated thiug maKes the metal

- OAStt and €@ PressUre from he electrades
completes e weld-

' 2 AS thEe £irgt -alrrent mMpuee 18 QDDU@C\} =
POWEr driven carcuar egectades ar@ st N
(ration and e workeieces steadily move
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