sewitea (Automotive)

v 1.5.53 & gt e

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

FRA-rREee A9 afn # w3y e ud swswewr (Tools and equipment used in oxy-

acetylene gas welding)

IR : 3H 9IS & A § o Al w6 F# a En

o AT qAT TRE JWeY & O F AT HLT
« 7 AT |/ =T Eiw arEw A e s

o TR, TREET WA TAT AET F E Toul & ALY ¥ A0

o SAIITZT & T[OT AAT IqF THE T T HLAT
o W AR # FAwwETd Tam
o RvET gielt #1 ST W w3

Al heens A| af&T (Gas welding principle)
ATRAT wHteete A afee & Y Aifafe & fow ged st
2 % 98 T SR UF ST it TE=T TAT STHT AT ST |
Fee A\ freweY (Oxygen gas cylinder) (Fig 1)

9 frcfire ged #t U iad & ST et 97 & Aftd &t @ |
TOH T A HSO #T &war 7m? gt & |

aTed Athe W I3 AT gfeAT (right hand threads) stdt 21
TR &7 a1 120 & 150kg/cm? de gidr € |

/VALVE SPINDLE

Fig 1

VALVE SOCKET
R.H.THREAD \

__/

OXYGEN CYLINDER (COLOUR BLACK)

MDN150211

T g3 Tty Rrete (Dissolved acetyline cylinder)
(Fig2)

T8 "% (maroon) T & Sve faHaT STaT & a9r 6m? i erwar
ST & | ared & #ishe W a8 A & 9194t (left hand threads)
BT & | 37T T 15-16kg/cm?  FTa I THISHT 9 i Jelt
g ferfa % v % fog fm sar 2

244

Fig 2
VALVE SOCKET
L.H. THREAD

\
*— VALVE SPINDLE

—STEEL BOTTLE

DISSOLVED
ACETYLENE

S~ SAFETY PLUG

ACETYLENE CYLINDER (COLOUR MAROON)

MDN150212

FTRI % forg ara-fads= (Pressure regulater for oxy-
gen)
2 fore=re T ST steafiet Ry & A9 1 # e w

ST HH HYA & forg fohar strar @ arfes ey & 4 w7 a8
A & | 3w s ¥ o o) i gfear aidr ¥ (Fig 3)

Fig 3

WORKING (\\\ -
PRESSURE \ v I

GAUGE

CYLINDER
PRESSURE
GAUGE

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

OXYGEN TO BLOW FWZ ‘

(R.H.THREAD)
R.H. THREAD TO
CYLINDER

MDN150213

OXYGEN GAS FROM CYLINDER ENTERS HERE




THieen= % forg a=-fa= (Pressureregulatorforaccetylene)

zq f=re 7 ITIT THieen e & Aa-ara &1 At we
AT FH FYA % forg T AT & arfd =T J% qwe a"
a7 W | g9 s ® aE o A gieat gt € (Fig 4)

Fig 4

CYLINDER WORKING

PRESSURE PRESSURE

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

ACETYLENE TO BLOW

PIPE (L.H.THREAD)

L.H. THREAD TO
CYLINDER

ACETYLENE GAS FROM CYLINDER ENTERS HERE

—
MDN150214

oot : gt s U TEesm e @ e
9 @ it ghua w34 % fa frese g § qan sy
& forg w1 o give 39 & fog wf T Aw e g 2
(Fig 3 T 4)

==t & forg 2wt T @i (Hose pipe connections for

regulator)
BT ITET & = & SR #T 78 UF W A (IR ) T |

TSI AT | FTS T A fe AT (righthand threads) @t
TETEH HATS | 1% A1 & gre4t (left hand threads) it
g | (Fig 6) THiedi® 2 T@¥ &< 8 & ¢ & A &
g (notch) FeT AT & |

Fig 6
/2
NOTCH 2
LEFT HAND THREAD RIGHT HAND THREAD 3
(ACETYLENE) (OXYGEN) Z
=

=aTEY % fore g aigw =iwi= (Hose pipe connectionsa
for blow pipes)

TE TF FAT S F ATHR FTEAT S | FA S UT I BTAX
J F=+ % forw 378 U A a7 (non return) FwaT ST SITAT
% 1 (Fig7)

¥ & & (Rubber hoses)

T fRd=at & siaEy a% 79 o S #; FH @Y F S TET
FIAES | BT AAGA HaTH AT & a7 B © [T TH A= Ao eI
(flexibility) ST & | SrTerRfr= % forT 1T ST 7 7 FraT qoT
Tt & forg %= giat 7 | (Fig 5)

Fig 5
BLOWPIPE

OXYGEN HOSE
(BLACK COLOR)

ACETYLENE HOSE
{(MARROON COLOR)

MDN150215

A
|
%
\7e
%
!

TAT TS TIET F AT & SIS & [T 38 SEAwTel 361 ST
g |

TSI % SATSAA | ITE ATE &1 J(SAT AT TETE % dAroT
F 1% T A giear o+t grar € |

A9 & T =T 4 (Blowpipe set with nozzle)
(Fig 8)

Fig 8
OXYGEN INLET
CONNECTION

OXYGEN
CONTROL

ACETYLENE
INLET
CONNECTION
MIXING
CHAMBER ACETYLENE
CONTROL VALVE

NECK PIPE WITH
NOZZLE

MDN150218
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@ gfe & o e dqur A (inlet) | stfis (F forg &t
AH H FfeAT ATelt) T Eteet (F forg amg aww A qfeat
arel) d@E Bt © |

&l ATR-vHed ™ @ sren aaW % fog Afewa wem &
TR Ud ETee I (Har ua (e Fe & forg sae s
foeT ST 2 |

B a1 g1 st (flames) aA F forg fafser st &
TSIl &1 T St Rad« 14 (interchangeable) Ftster T U @<
gar & |

T wge (Fig 9)

TAHT TANT SATT T & for fawam s &

Fig 9

AU141219

& F AT T AO1g F AAw W THAF 7@ (flint) T TrEHT
oY e #Y STt & |

frefiee & fog gt (Fig 10)

STRATST U wefteeie aiat ffore<t #t #ier va & wew & forg
T Rrefiveel 1 geaTds Ua S(aTt & UF &I & gAY a% o
o & forw gl &1 gewTer T ST g |

Fig 10

AU1T4121A

i AfT @9 weew | geen wrawnteAt (Safety precautions in handling gas

welding plant)

IR : 3F 9IS & o § o FfafEa w FA A0 2
* el TEiee® "Ow & forw |m gRe AvgentEt sarn

* it Reliredt & darem / gran s saEn
* it et qun giw uigw & forg gRen few sarn
* saTEY Ft AfkETe @ TR geen araataat samn |

gereaT ¥fed g & forg @it &7 geea fae st g s|e arew
FIATAT(RY | AT {3 &H A & gHeaT a8t Y= il © Tt GLalw
g el 2 |

Tt &7 9 T wA | Fis 9% qel i S g |

9 AfeeT & dee¥ F A AT HAF F AT qAT AT AT
H OT oF @Y W gear gAfeaa Fer |1ty |
AT TEETWAT T89St qraT gfg ¥ AR gt & |

A A= A gHear  Wed wA & fog fea st avadr
=fey |

g™ gee (General safety)

e AfeS we= & feft ot A aq ar fw v oo | 9@ faesie
g Far & | afeeT & & saermefier ant ge | |

it afesT Fa awg g3 wwT qed foraw fhee o o &l
(Fig 1) @rea 7Rt #9, tqawed & T&™ T U Ta |

AR Fa AT T, WE Iw TAT ®E FAL FIA |7

T |

STet et ot &2 &7 9AT @ q_t g HEATEr HY are A
T & | (Fig 2)

T |01 | gHeAT & ST 3 AFT 2 |
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Fig 1

AU141221

Fig 9

MDN150219

AT A & forg =ifi s ITHCO F "eT AATT qAT FTHA
& | (Fig3)

Fig 10

MDN15021A

G AT o R s A 7@ |

Tt Rt & g

A frcfivedl &1 g T8l 31T T I/ VAT 1 Hifeh TIWT &% |
o Rt &t & 9= & forg gt &1 3T S |

A fefirel % aTed &1 avg FT & IS ITHT T 7 & T &
TET F WAt & |

et 7T 9¥ Rrefieel &1 et eremr AU |gd i arer
F e & @iferg | 17/, aT & afers 7 garEy |

faeleet 1 diew * fore @@y fw & =t (key) #1 =T #iforw |
afeeTr wva aw fchee< & =t #d fwrfere | go8 9% s
AT Fet?T Sk &1 X fArefive<t &1 ofioar & avg Fed & ST
ghfr |

ATATT @A UF GIET % forg feved #t #e9 @sT e |
fa=i= (regulator) 7T & qd aTed A &t qrs At | (Fig 11)

Fig 11
BLOW OUT THE CYLINDER VALVE SOCKET
BEFORE CONNECTING THE REGULATOR,
CRACKING OPEN THE CYLINDER VALVE.

a0
& I\ OFF

DO Wil
Ny
ON

KEEP CYLINDER UPRIGHT POSITION

MDN15021B

¥ ¥ E q29 1 gIa (Saftey for rubber hose pipe)
(Fig 12)

TAY &I 91T & ATATEE fALreror Hfo qem sfaoea T &t
I ST |

Fig 12

MDN15021C

€IS 95T % BIC gHSI 1 AN A HIoT |
T T AT | S0 T 91gq w1 Eesfa argy &
A R |

T HTAT BT T ATRNAT & o0 auqr &S SN q12w
e ¥ forg woT &+ |

et 3t gee (Saftey for regulators)

A frcey #t Sl & Yo & =gy aer giafvaa ffm
o Rrcive <l IO o, g9 AT O 7 ST & | SRS ST | aTE ST
F AT BNAT & TAT T Tl | aTg AT A AT |
aTEY 1 geaT (Saftey for blowpipes)

ST AATET & AR 7 ST AT SATAT & 3¢ SATI1ET Hf LT &I
oY ¥fEu |

SATAT I &1 ST AT 3F FAL T T IAAT & AT % 1A
Al (B ATERISE) B A" FT Q. qqT W G OH
EE
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ST ® FAATd THT AET & At wF gere faom &
faw | (Fig 13)

SATAT FATH T 9% FIAL § T=9 % (oY THIee I aTed F T8et ) }
a AT T e srrerfist atear 1 | &

Fig 13

SPARK LIGHTER

POINT THE BLOWPIPE IN SAFE DIRECTION
TURN ON ACETYLENE. APPLY SPARK AT TIP

MDN15021D

ATFEN-THieee afw #1 gorett (Systems of oxy-acetylene welding)

IR : 3F 9IS & a4 # AT fafafad w9 # avT g
* I TE U FH I qTH THIEe JI=1 A A= FaTT
® 3= 319 U FH 19 AT sAMAET H AT TaqT=0 |

TRt TEteete §9 (plant) AT @t I=F 319 & SR AGAT FH
I T BN |

I= TG qTel G | THTeA e 1kg/em? % I=F 319 I
ST A s & | (Fig 1)

Fig 2

o

F

ACETYLENE
d]: GENERATOR

Fig 1

OXYGEN

o

C

DI——

LOW PRESSURE OXY-ACETYLENE PLANT

MDN150222

AT TETeei ATt & I= sr2a fAe (low) &9 ToTTferat shae
THleeA i & dgd | gl € |
AT F AN H A= TheE HIAT

v T gTer gttt & U o Aol ave & giae} argy =aTey
I—— e TR & St g 7T % forg off vt & | (Fig 3a)

HIGH PRESSURE OXY-ACETYLENE PLANT ﬁmmﬁ' mq‘ﬁ;g]éﬁw ;rgﬁ'q‘%‘q‘a‘rﬁ'
ot g% THiede (Rl & ) & amm=a: wgw® &=a € | & St f (low) 3T SroTTedt & forg Iges 1t &t € | (Fig 3b)

7 1 1T 44 (low pressure plant) & ater (0.017kg/cm?)
O A T ITANT FeT & o8 weesiis stfe=r (generator) &7
Sefed fam s € | (Fig 2)

T 3= 279 UF I T F A1 | Fad 3= a1 & A=y 7
e rrerfisTT S&HTer Y Sy 2 |

ACETYLENE
OXYGEN

MDN150221
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\— MIXER

BLOWPIPE HANDLE

WELDING HEAD —\

INJECTOR

@ OXYGEN

E‘ ACETYLENE (FUEL GAS)

MIXED AND FUEL GAS MIXTURE

MDN150223

TIG af&w sfFan aur Sa=wor (TIG welding process and equipment)

S I A F o § o fAwforaa w6 # A g
o f&r (TIG) 3t siwan & Rreia

* IAF FATIARTE &H TAqTAT

o f&r (TIG) afém Sw=er =+t wE=T=

o 1 (TIG) Su==or & wnmt % AT FamT

o Rt vt & wEtem T

o (TIG) afEw =1 af=m= (Introduction to TIG weld-
ing): & e ahaeed (GTAW) Tow SAF-3a+ife (forarerar
TR 8) A ToFEIE qAT FAGE F AT AT F TH FIA Y
S fream &1 g 2| " & o smEws aw, (frea
ST T 07 AT HYAT) qA g AAT TREA o FGIS & A
forge &= & e &I ITeer T St €1 (Fig 1)

T THTY T AT AT Thel gaeis & a1 fhar s g1
T TAFEIE AT e & (Ao T aATel &) AT AT SYforaw
Steft erforar 9 TRT ATATER (9% SE-uTE A arg) & aResft
Bttt & | % 9T ITANT AT ITATT AT W 8 @et < | 37 Tt
& TIG (Tungesten Inert gas) afeeT ot F=a & i e
qTF deed fauiva: q wEnT fRET S @ 99 &AaE &,
TIHIAEH, g fATm quT o= #F AT B (lte) anget At
afesT AT gfar 2|

TIG et I9%w (TIG welding equipment)

— AC ar DC o1& aee«T "ufi9 Fig 2 9T 3

— ol A9 faeT ar g9 A9t & yeww & forg giaar

— el dw s

— W wr e

— ozl A7 e qur Rl

— afeT T (S 9eE)

&R A

— A T

- uf<s® AT

— e e =t # o gen & ey sfiae Sorrety

- g REwe (%)

— A% AHANEAS

Zre (Torch): &% WX ag ofifad & WT & o« wfaq
TR aF A% a4 fad &1 Fig 1 @91 2 e & 99+ &% |
T T T aTet &I 7eh €

— B # & F forw uwT awd swar|

— g # # & forg are o T WIe, dge quT o & Y
ar= &t &1 (body) # sfid wiRka &dfrew (Top loading com-
pression)- Y& & Hlde T=IT H GTRA Fear & o fafos
T & FAagIel Hf AARAT FIAT & | 37T THe AJGA el 2 |
e ot gowglie &t Maem a1 g o &3 & fog siee #=it
TYedr & et fFFar o awar 2| 59 & a5 o are wie
Y AteTs § gha St 8, at smafara sfew deew uwr & Ay
quad & forw ot T 97Es qUT seagle & A & o aorT
=rfeu|

Ttw feeree, wate /Tt (Gas regulator, flowmeter) (Fig 3 @
4): g e, o= & i & forg smie e Ry # 3w
&1 175 a1 200 bar & 0-3.5 bar @& &7 FdT &1

yate ATt fSEd g g=rfod g% ated giaT €, 36 I %
STATT AT % waTe ' 0-600 #fiex | =T & 0-2100 e |
Her ax At #ar 2|
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Fig 1 Fig 4
CAP
(LONG OR SHORT)
ARGON SHIELD TORCH
ARC
SWITCH
&SHER ’/> SWITCH CABLE —

\
\

TUNSTEN ROD ——

FILLER &
BEAD 2 } GAS
GTA WELDING 8 \\_
=
HANDLE WELDING
CERAMIC NOZZLE CURRENT
VARIOUS TYPES
N TUNGSTEN 3
ELECTRODE S
(COLLET HELD) =
AIR-COOLED TORCH g
Fig 2
WELD CURRENT RANGE SWITCH
GAS/WATER POST FLOW CURRENT CONTROL SWITCH
GAS/WATER PRE FLOW 7 REMOTE CONTACTOR CONTROL
]
POWER —_| / | HIGH FREQUENCY SWITCH
WAVE BALANCE @ O’ |_—— CIRCUIT BREAKER
CONTROL = P AND FUSE
Y %%‘ S
REMOTE CONTROL —— SPOT TIMER
CONTROL
SOCKET — |
e
WATER SELECTION START CURRENT
SWITCH — | CONTROL
POLARITY SWITCH
AC, DC —VE
DC +VE —
e e e 9o Q | — ELECTRODE
= = TORCH CONTROL
O [ O
WORK RETURN CONNECTION — | - / )
N / S
8
WATER COOLED TORCH GAS SUPPLY TO e
POWER CONNECTIONS CONNECTION F3
s
Fig 3 FLOW METER
,/ AND REGULATOR
o
INERT GAS SUPPLY
COOLING WATER
FILLER
METAL TORCH POWER SOURCE
|
WATER TO
DRAIN
N NGONO)
FOOT PEDAL
FINE CONTROL
(OPTIONAL) ELECTRODE Izl Izl ® © o
/ 2 LEAD
BASE METAL
\ g
<
WORK LEAD 3
A DIAGRAMMATIC DRAWING OF A COMPLETE GAS TUNGSTEN ARC WELDING é

250 AEHAIR : AFfvwer Sl (NSQF w2- 4) - srwrme 1.5.53 & gwitaa Regia



Fig 5

1. CONSTANT VOLTAGE (CV) POWER SOURCE
2. POWER CORD

3. CABLE TO FEEDER

4. GROUND CABLE TO WORKPIECE

5. WORKPIECE

6. WELDING TORCH

7. CONSTANT SPEED WIRE FEEDER

8. ELECTRODE WIRE

9. GAS HOSE

10.SHIELDING GAS CYLINDER

11.GAS REGULATOR WITH FLOW METER

MDN 150235

GMAW & suseor siw amsft (GMAW equipment and accessories)

IqAW @ W S F A # A fAwAfcrfad F FA A 2

o GMAW & 9qra¥ |iH &7 a9 &7 |

MIG fafeT fare &ita & ammr giawHY & farE oa &
FafiE soagiE dR FEW TR F @ @q sWR -
I 3@ A g

o & MIG afesT it agitat aga 75 € At MIG e &
* TS WAl § A8 ager MIG 9ra¥ 819 A9 91E¥ FT 90T
FIA € Y 8 A7 Taw #t fAR faga g CV (constant
voltage) # arger 3a & | DC (direct current) ar@a¥ MIG afeT
sfer & forg s etar €|

MIG afeT afax @ gl diees-a8 a7 at diees e &,
fie gga a1 gogifa® w7 & 3 Sar @ | graw ag (o’ &

SETEA) FIA ATCAT TR H FATEIS & HH STTATIT &7 AT
A & i & FEfm R s 8, siq T&@E ar F arEe
F fow am & wfy A sifts evm, S= ot & & &1
SEITEA I TfeF FI |

% MIG =fts &ta &t stseqe g a1 DC (direct current)
2, ST amR & 31T &7 ASede effiFe TS (+) six
TR (-) BT | Feifaees afdhe F feia aara & & 70% it
EHIT AHHF H1 dLF aral |

AR ; AFfawer ot (NSQF w2- 4) - stvrme 1.5.53 & gwtua Regia 251



THHT A T2 & % 98 i St a7 F TERE (+)
9% T & T8 TA 70% I IATEH HT T& H37 |

% A (Curve A): fifa gt a7 dice fF a% A T¥ 20 diee
& 25 qtee &t Tfkadq, & aRomw & effrRs § 135 tfeme &
126 BfEER a% & FHY eni | dieear § 25 ufdwa & afRads
& T 9% AR AT o Faer 6.7 wfavrd &7 aRad+ gar 1
o Al I dtcedr § 9Rad & FHLO TH & oAars Hf
afRafda #xar & at T & aga &9 TRadT eF J47 dc
TurET a1 AT | g\ wEe # g gy Fw aRafaa stdar
2, foT off fama =t 2|

= ST afvte orfer & a7 AT & o 37 fAdaw o s
(CC) ¥ =T 2|

S T & Ik &t &7 ITaT SMAW 31T GTAW afeer &
T ST 21

% B (Curve B): wefiw 9¥ 50 dtee &t &fewr & forw gar
afkqyr aieedr a® #t Fig 3 ® a% B & d¥e orar = 2|

e ateedr # TRRadq Hast 20 atee & 25 aiee (25 gfaerd) &
afRads % qfRvmaeEeT T § 142 ofEEe & 124 tfeew ar
13.3 wfaera &7 96+ ST | §69 §3 g1 dice-SfEET O fAfa &
FR FieedT ® AT Sie TRadT & ar e § afgs
af¥ad gtaT 2 | aee¥ T8 AT Tl (A7) qtee YRR fnid a%
& AT FEAT AT

=qe Al Tl % AT aee ¥, AT # FaTg § Sty TR Hed
TU SAFEIS & (o & ¢ a9T Tferd ot (&) &t = #¢
Tt 21 (Fig 3)

T4 e iU 91 JaTe T ST €, 39 R aieest (CV) wifw
s o #=r ST 2|
T T & 97h TaTE AT 9116 S H7 ST GMAW =T SAW
afee & forar strar 21
Afaw, Fatae T fraed fRrfaet 8 9w w=a q9w afoa
= qAT goFgE & foraee 3¢ &7 feEr aga weae 2 |

Fig 1
OPEN CIRCUIT

VOLTS (NOT WELDING)
VOLTAGE B

80—

70—

60—

50—

40

30—

20—

10+

0 T T T I T T
25 50 75 100 125 150 175 200

AMPERES
CONSTANT CURRENT TYPE

VOLTS

70 OPEN CIRCUIT
T (NOT WELDING)
VOLTAGE A
60—
50—

|

I

T T T | T T

25 50 75 100 125 150 175 200
AMPERES

CONSTANT VOLTAGE TYPE

MDN150251

GMAW (MIG/MAG) =5 (GMAW (MIG/MAG) torches)
IR : I TS F A H A7 FAwferfad &t w A st

o T & THW T AT % a1° A qaqr=wl

MIG/MAG == st (MIG/MAG Torch Connection)

Tt @A a8 JurTelt & S| MIG 29 &t ) $iey & sher
STaT & | MIG 2= g3t faftmer s & gia | ffver fwtar
AT T FT (ATY) AT HE & e & forg foeft v feew #1
IITHT FT THaT & |

T T T AT @IS F# AT @T &t ag T&=F (supplier)

Fa™T =R & -

a) ATTH I = (torch) & stravawar &, fed wafrasr
e oft snfaer &)

b) WIET & FA FT THIT TATY ATRh Foae & A FeA
& forg e &t smgfe @ 5 | |

Fig 1
GAS NOZZLE

CONTACT TUBE

SHIELDING GAS

ELECTRODE
ARC

WELD POOL

WELD METAL

BASE METAL

MDN 150261
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T FAF T8 AT & Tl AT e R &7 TAFgrS AfesT Fe
AT AT AT T FAT STTAT & | SHHT TAAT 7 TSHT Al ofTohoT
Td Hier T(E Y 3758 & ST HYAT ANMBY, ATfh Feerar qet &
T ST HTH FX |

MIG/MAG == (MIG/MAG Torches)
MIG ¥ am™Y ®ieY & I 8l & ¥ IS & amE

TAFEE, ® IgAT T 9 Y seagwa afeT FXw wt
afew &= a& aga gar g1 "iidhe # oM wE & fafay
ATHTT AT el & MIG 279 Iuaed € I 399 agd df st
FaT g #1 (Fig. 1 & 3).

1 TR T (200 Amps & &) U9 a1eT T (200 Amps &
smeT) | (Fig 2)

Fig 2
9 SHIELDING GAS COMBINATION CABLE HALLOW FLEXIBLE
CURRENT CARRYING
ELECTRODE LEAD
j
T
\ T
ON - OFF SWITCH \ :CONTROL SWITCH WIRE
L TORCH HANDLE
ELECTRODE WIRE \— TRIGGER
CURRENT CONTACT TUBE
NOZZLE
Q
8
s}
A SCHEMATIC CROSS SECTION OF AN AIR COOLED GAS METAL ARC WELDING TORCH é
Fig 3 :
9 SOLID ELECTRODE Flg 4
WIRE
CURENT CONDUCTOR
SHIELDING GAS IN
CONDUCTOR TUBE
CONSUMABLE
ELECTRODE
\ o ~
RS
/[\1
M REPLACEMENT
s // vl § NEOPRENE INSULATOR
w0
TORCH ASSEMBLY é
2 oA &Y | TS i HEl TR &1 ar™ &7 =& HYAT
GAS DIFFUSER
grm| ot 5 e # stfaawer (overheat) &1 aRume &t
T & | ga g @y Wé’@‘aﬁq‘aﬁaﬁw CONTACT TIP
& FhaT 2| AATF &Y aTeT O B e¥ T I & a9T
AT AT BT e TR @ yers F forw sgfausee
_ STANDARD ADJUSTABLE
gBr HehdT %I NOZZLE AND INSSULATOR
3 FF WAT & S aTeY & % &id & Ug Sl @qd st & g
&
2 8
AT, & T, ATl & 71 WELDING TORCH é

STEY S W A F o - (Fig 4)

Y (Liner) : A3 #a® Tf% GHET IoTd FHLAT & | ATEH
F O ITH ATZH T BAT 8, AT ATZAC AL AT H I[O0ETH &

AT 9 MIG AT &1 TR UF & F1¢ A7 &1t & | MIG are
# gH1E % 7T SeEE 38 AA-wed vy de-fate fee 9
T ¢ TEar & T MIG a1 &1 St &iel a6 Sar 2 | afe
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AT TAF ATHY & aAL H TF Tel ATHT & ARAC &l
FEvEEaT &1 a8 Y e @ AW T A 0F  AHE &
aret ® e & e &1

fafsre s & amx o & foru fafse gt e & o9 &
e (steel) a1 Rew e (stainless) F31T ATX & forg, auw
AT drgax (Teflon liner) vegfafaam & forg |

ATEAR &7 g off agd Aevaqul © | FREAEAT # 7% agd A ©
& 7 foe farg 7@ @rgaet #t o aga & Frer A 2| e
afRom @eT qe afeT for & i gw 91ar 2 ST @wE are
F G FEAT & | ATEAT & @Rl AT & e g Anew | MIG
2 & ATGAY & ATT THTIT FA & F8 STT-3TeT dLi% Sid &
SfF T FE =g gidr

FH W T R & fREE & 9U aEaT #@ IaH A &
feamE & 7 #1¢ | a8 UF Toq TROMH T qFAT 2 | FATMIG
Fga H T2 |

ATEAT &t BTex § 7@ @t MIG = Ft ®9f 92 dg der a0
=T ATfeh AT & STAfers Sier w3 & =91 9% | (4 o
o Feford & af argae & T Fe

tw fom (Gas Diffusers) : 19 faama &1 W 78 giAfeaq
wTAaT ¢ f& aRzeror fw (shielding gas) TfRT=wr Ateer
(shielding nozzle) % 7 & & T8+ WMT| 3/ 37 TH1 &
FeTaT Sar & 5 et & a% IaAr g e qar ¥ Aam |
e Aol & AR a¥F a¥Ey " § ggd W | s
fafersr aerat & a9 &t @@ € 9F % Fuw, fiqe (brass) 4T
w1z (fibre) | & fawmes oo gicew +f 814 €1

wiwwe fau giwe¥ (Contact Tip Holder) : 78 T afew fow
F BT 9¢ a1 7@ ¢ | o 8ieey aga Stem-37ai aamae &
g F&d € a91 T W MIG 2= & @i & forw aga & s
g gl

e fra (Contact Tips) : #iwae fow ar oga =21 afeew
FLA FT TH AT 8| FEAH T8 AT v & wrn: At
I TERS & AT Ao I SAFEIS I TGAT BT AT AT
ATEH 2|

AT Fieae T ®TaT & fraror & a9 gia &\ A= st
fereror g I Y sreet fon AR it A seagis H Ao
A MIG feo =1 fomma oft &% =i &y & | oo &1
Aterfreeor o &7 g

foq &1 s off agd AeTEYl © | ®ET ATHE & Fiede fou &
& =ww Fear wiRul afy v &1 s §=T g ar any
TAFEIS =BT T WO ALl HY T A FAAIY afeeT
& IeT FA

afy #ewe fon smfas s i 7F At A e v
e HAT TAT Fidae H A7 HY FT qohaT & |

el (Nozzle) : Eieft T FHTERTY AT & 61 T4 ST & |
YATARTR A & WTLAH & AFCA SATST AAT BT Ao HEAT HiSA
EaT & et At & afee T & S "wdv 2|

&t 1 F:0r (Torch angle)

SISt % Heer & 7 4T gerwaie # rfa 3fidh dteest a1 =T &7

T ¥ TTT e i F ATHR AT HeT H TATEAT FLAT & | 19
& ATATA: 10 - 20° FETETR A T g sar & | =
Y AT & ITH AU I Teat A (forehead) 3ii¥ qaT I
&1 &Y (backhand) et 7 == fohar srar & | faferer gorrat
#1 ferfar, asreiefY o 39 g (Fig 5) ® g9iiu & | 7@ dwr 14
g & oTa gagie i & ey &t Rem & seaar € av e i
BT & {3 # agerar € af des d18 FAFE A AT & AT IAEHT
dg off W & ST 21

Fig 5
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/ | \‘
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(C) BACKHAND
TECHNIQUE
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Io BT T Ak 16T Tfers fRIT o1, 9 Sherra o @y, rfer
TMETE ATl HE & JT AT IO (convex) I S T HLcT
| Ao AFATHRT FT T AT eH dfeeT | arfers Fe 21
& stferAfes afeeT & g8 T 981 a1 &9 FId © F;1(F 4
T % B F FET HATAH de€ I A2l 39 9T
Rt i (Synergic Control)

qriafiE St (DC) i =iRa (pulsed) GMAW & afsr
GfreT wTfua e 1 ST, Ueher Ate fA2=107 & AT STHTOT
% fasre &t e a7, 5 el e & w1 9 ST srar
2| TE YrTelt uwer faeEer & wrem & adue afew F @i
& = a¥ fAse et 2|

TAFSIASF T WA T ATEH M|y =7 i s
TR ITHUN & fa & F1OT o1 7€ wWa € fF o ot "
# gdfrgia afew fafa # smafd 7 asa € o & &
STANTEHTTAT HT ATed ATTEST & ATUR 9T I I FIA 6
srgafa 3 21

gienfs wifed GMAW st & feeawn afes amodst & afes
w9 & g7 & fraffa far s @@ €, afe wer g § aea
F sravEEwar € ar fAeEer gt Fw gevuEr - s =R
AT AfeeT AT & TF Aa% & qAe FIAT A0 | T8 I
H9TEAT Afed AETAYY FARTRE THET AT FFdT & | srafer
wee | afturHt ferae, qut e wmEst ST Suwew &
foi=ror 3t |+t T @ HUfed FIAT §WE € | e 3Ye A
& STATe | SATSeye @HTfod &7 8§ Jggiord Hd Fdl & | §0 Torreir
& st e % &9 & ST smar 21 (Fig. 6).
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Fig 6
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aqte afedT (Spot welding) : 58 ST &Y wfates afe #aofid
srferter wfaters afeesr & sk &tt 2 | (Fig 7a) ® 9% ergame
g Y ST aTelt TR F 3T gl & S | T&T rar & | Ff
% U TOIFEIS A GHY SeIFa e 1 T (¥ Fafagierc] 1 9e 9r

% aTg gerd AT ST 2

1 %A (The frame): B qa7 F&i7 T § AhA #1 =X
FTST &1 ATT AL ATHL ST agear 2|

2 3« #1 @ (Force mechanism): foee 5| 9 33U &t
IAFEIS BlesY SIST AT IAA FANS wAY ffoey AR
fUaiee YT AT T30+ I=F g9 ad & |

3 zaw® afhe (The electric circuit): 3F T% =7 @A
STERHT ST & St I8 & favg T e fagga yare & 21

4 zTAFEEH (The electrodes): saagied # T8 A7 T & &1t
o< & AT § [T FIA AT HH G717 TG § HTH ATAT 2|

5 =gl fEsoT (The timing controls): & f&res st # e
&1 O AR FaT1 8, FX< & TaTe FT T80T A dIF FT
auar fFuiRa #wxar & & el e w=a &1

Fig 7

MOVEABLE ARM
— e

© =

/ ELECTRODE
STAKE

1/ ELECTRODE
ﬁ \ ; HIGH
WORKPIECES

WELDING
TRANSFORMER

—

MAINS
SUPPLY

THROAT

| -
— \ FIXED ARM

b WELD NUGGET

MDN 150267

AFTER WELDING

6 IoEgied ¥ 3% & forg Ol FaTford FXA ATl ate¥ FHierT
TOTTEAT |

T T Afafits 9T @ ew us arey RS a@Ee @i
forew =T 21

qe At &9 = § e gar 2 |

TEAT TE T SEH ST T AT WE H0 Sl WSt & e
FATT AT STAT 8 | TEE T A UF I FET F AW (FT g
TeeEl § & yarfed T Sy @ ofiw afesw amH &t serr
AT 21 Y =920 | HLE B we QAT Sr € AN Sie 99

I TE (AT AET & T A€ o Srar & Uh &4 &7 a7
T & ST & (Fig 7b) ® fRwmar wm &1

TAFCISH & T & TITE A & (o7 UF Ao qia A sy ang
AT T @

TS ATARE TaTferd art & 32 fb o 21

FEw W gFAT - @A a ®wen (Cutting processes - plasma arc cutting)

IqAW @ T S F A # A fAwAfcrfad & FA A 2

o WATSHT 3T HT *1 7w qam=w
o qRAAIN AT HiT F1 Frafafyr sre w3
o WATSHT HAT F fasiway s |

FiT FA F TiFATT - AT AT FT (Cutting processes
- plasma arc cutting)

WATSHT T Hfewm & 1950 & AeX | @TSHT T Hfewr fafy
ST | org 75| 7w fafer aft eng @ stang & e F fow
ST Y ST | AT sAreRdt - $ue s fafer) #we &
aar fom fafye & & wfer & forg & Swmh &) g &=
TeTEt & A9 FI, A diR wAee & A qi 8

HHT 7 FE AT HH-F feerelt ST gy #er 7 st
fo3IT STTAT AT | 3ITST el 7 TQTAT &1 HTeA & oI WITSAT P %1
ST Fa & ST e o et fafyr 21| wrear s fafyr
oA TF FH Hfen fafer & o #15 off Tt G & 96
i famT sttRfReor & & | «reaT o, wfar & sifafes =
AT TAT I=F AT HHIOT 3T ITANT &7 2 |
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weree &1 =@ (Principle of operation)
ATHT 3T e e fafyr & S d & ww 9w (Plasma arc

cutting is a process resulting from ionizing a column of
gas) (30l ArEgte, S| gar, STEGIS quT 3 fireym)
smafa &ea ra AT Sar @1 smafaa d| & s & ary
stfer gaw Twia f7 (nozzle orifice), & oA 9T I= AT
(20000°K &) @ 3= a7 (600 m/sec ) &1 ST &T=T
T &l & | S T8 I=F AT AT el & At o ATTHT
ATSHT TR qT ORI 3 Friawg T =i #3d & q9T e
& A I A F AVAT H EYH BHY AAAF AT H T
AT T HA & | TE FOAT FTAAR 1 TATAT qAT a1 FEAT
#ag & forect g2 o1g % =7 | avex fwre o smar 1 (Fig 1)

Fig 1
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ATHT HFET gttt (Plasma cutting system) (Fig 2,3,4)

AT HT & foru ues wfem o=, u = ga6rg, area g
TF IT ATUF FET AW ST A6 29 AT B Fqers (SAAsiiford
e & ITANT /) 1T & sravawar gt 1

Tt FF quT AHAGa FfeEw & forg Iuww Iuaer g1
IS @TSAT St Hfew qfRod Fig 1§ guiiam 8| 78 Srae
FLE T TARET HT TANT FAT € | SAFEIS & AT AE T
AT ST Fae & Fie fafafer Wt siv e @iF
Rt sTte a1 T Tt 2| 9TEae AlE & gerdgs AR AA &
= uF I AGRT e | AfF soagie agr I & 7L
ST &A1 ¥ | TEere AT & g ¥y & et fw W smafaa
FYH IG Hh Aot (o7 & o & | fomd v e sfatersar
T AT BT & | A/ATE " F §9 g 0 g s|and
ATH & IAFEIS AAT FTHAw] & T FTATAT & | FH FroTer i
FATETIF AT B A forg awra: arae ok Rt @ &
g AT | HHO A H AT FOAL JAT TALAA FA07
STET @ a7l a8 ©ISHT SaTelT & SoF arqqTe (20000°KdA=) &
Ty T® T qAT IADHT IF AT & |

F T F AN, AL, (AR + EEgro), I qefifed aar
FT JANT T T & | TR 2ar &t Sieww amr aslfr &
9T § AT-ITARN gerFaie 9aT (non-consumable electrode

Fig 2
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material) § 2% == &eew (thoriated tungsten) &at
CITSHT HAT T & ©F § TANT F AT & Solaeie ShagH aT
FSreRtferae =T &taT & Fif e &ar & T¥s § 3= & Sog &
qURfd &Y SaT & | 99 quT stea=s qufifea gar IuHni gt
FT SfradaTer &7 q4T A qorE I FAT

faetw sEAwTer At HET QU de % forg faferer serr-sremr
fafeat w=mr &t @1 d| U 9 F ®9 ¥ emE @t #
ST (Fig 3) T Turaht @ Tistel &7 sfaqaTd a8 & forg
AT € | 9T %7 57T (injection) @I HfET § Uw ARfud
AT FT TET I FY YT FT TART GO0 AoTer AR &
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e T AT @ ATl SETel WIeaT ST Htoger @ adr
AT & IF TGT T | AT HT AT WATHT HeT H agd HH
AT FAAT TgHe % =St TUrEehT T A AT W Fe 9T AT
st &9 21 (Fig 4)

fafe % af¥adt ®#=* (Process variables) (Fig 5 & 6)
1 4 RTeT - gl qAsTer ST a4 AT |

2 fafer fwmar - gewr 9 9w, 9l s, g b1 AT |
3 T AT F THE A IFH TET W |

4 AT AR FTE F =T A gL

5 & =l

6 AT FHfeT FaTE |

7 ET & O =T &Y T ol |

8 HT aAT "IN gIRT &

9 FE AW aTeT TaTH AT ITHT HieTE |

10 FT F THFL-HAAT AT G |

11 9 FIT AR B T TS AR

Fig5
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AT HET * @ (Advantages of plasma cutting)

1 a¥f gTgeTt auT AATgE H ATSHT SATAT & IoF ATTH
AT I AT & FHTeT AT TheAT & |

ATEY AT UTGAA & FETE agd AT sl 2|

3= ATl W I ST 2 |

A= garef & J1 oft AT Wil & FweAr g 2|
FHer Frma o gadt fafted £ gor § w1 &9 § e
T Wi |

Ffe =rer 3= gt 2|

7 aft sraer qur @t see wfET wwAr g &1 (T &
3T o) |

a A W0 DN

(o))

AT & &t SuAitiET (Application of plasma cutting)
Ty argett T srurgel A @y U a5 Ferd 7|
AT qor FIET & forg @< arEd aur A<t F# Frew 7|
1.5 & 6 mm et & fafemr sftet i Ferg F fo)

At sfet & S/mer w3 % forw (Sea G aw) |

g a9 qAT /LN T F o |

HefT BT & JTE & o

T FRET F AE ad T et qraateEt (Safety

precautions in plasma cutting)

ST FET F &7 IT ITF ATH-ITH F1H FE @ ATILST 9T
w1 = § a=ra Far =R

1 % fAfer aur T & 9ty aur el w1 aue |

2 oTg F WHSE qAT A0 & TG, @ A I T qAT g
HATT & TINT FEAT

D oA W N =

3 115 dB a% & AT F oIy - &9 95 FET & @l

4 faga Figs- =7 dteesl UX HATferd &1 UATS qdT HUTS
T A, S HT TN FA & T &F TE DTS a8 HY AT
=feu|

Fig 7
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