s¥a=t (Fabrication)

T 1.1.11 % fom gt R

awe¥ (Welder) - szot widreror ua afewn wtwar (OAW, SMAW)

o e aF dwa & o sgea % st @ (Basic electricity as applied to welding)
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frge e (Electric current): Tfd & e &t 9T Fwd
& | geleg & waTE W a¥ Ul (Ffhe) § Al Sy @ | A
I &1 UfEEy dex ar oHiex Fed €|

forrar a1 | ateean (Electric pressurelvoltage): 7 314 &
g o famga e & yarted wwar |

3 dteedT AT fIgA aTe® aot (3 U7 U%) F'd © | 39% A g+e
F dtee V F8d & T9T ATHY I HT qee Hed Faed 2|

e wiatyr (Electric resistance): 3% ATed & oA
e fagaemer & Jate &7 fawry FeA1 uw g & fawar gtdr
gl

IHHT WA 3H1E (A, A ST & q9T AT A & e Wex
a7 R T 2|

— org & sfaery, fie {3 1u sgar aRkafda gar £
—  Ffe ware wfee enir ar gfawrer afees el
— gfe =g wfees @ ar afady w7 enml

— merf @ g W s awd gu oafoRty wwoar wfes
g |

T+ (Conductors): 5t gt # & faa oy eieet & 3=
1o Fea 21 (Fig 1)

e, tgfafaes, &, #1ea o1fe, 9o & IaTew | 1
qETet HT Tfa<re 9 etar 2|
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feraeia= (Insulators) : 5 g=t # & fagga 7€ oredT, 3%
et #sd 21 (Fig 2)
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T vt fagatas & IIEI & | 7 TETA 1 Ay 3=
grar 2|

o afRwwr (Electric circuits): o8 7 &, st fagasmr g

qI ware & auy o sar ¥ uew fawe 9w 7 e,
Sferer 79T ateear Gt &t 21

qRaet & 7 F TFR ©

— =oft aRay

— AHEY 9ROy

it af¥ay (Series circuit): 7R & X a% =it § ooy &

gfa<iy Tifsa &y sa & e e uF 9F aaar @ Sad &
T gaTed gy 2|

qway akay (Parallel circuit): T% 3a¥ & AT & A€ A%
sfate R & & a1 fR, e &ia & a1 92 @i €|



weATadt 4T (Alternating current ) (AC): fargaem= st afa
AFUE FFT ¢ AGAT 9T AT AW F gt €, gATEdr
TRT FEATdt &, Iareevms 50 =% &7 ot & frge sroey o
50 = gfer &Fvg FEadr 2|

3% qfRads & 3¢ FF Agh suia edt (Hz) #=a €1 (Fig 3)

fa= et (Direct current ) (DC) (Fig 4): fa=ga gy &1t &=t
wF & e & varfed it 8, fiwe o Fedrdr g1 (i)
AT & TATHS (STFgT% [GIIT) | ST & FOTAS (F6
faam) |

s F1 fEw (Ohm'’s law): fagga fasma =1 @9 & =+ &9
F yga faam )

TE TR, Fteedr a9 S0y # ey 2, SEar qeaT 1827
ST UE. |, A gy v e vl

oo aamar & &

% qgq TRuy #, 7t a1 B € @ IEH Iad sWarar
e 30 TRTT H FEAarcel [ 1T AT ITA IeTo Tfeary
& U F & AEIGIAT BT € | 7T qlee agq 0¥ A o
TG € |

V=IR
Where V = fawmawr (Velocity)

| = fa=teft (Current)

R = fa=reft &t wdetyr (Resistance)
faTelt %7 gia @ wfady agar & |

¥ A1 &7 =T (Application of Ohm’s law): & o= &7
Hee TE € (% U 9 # A & forg o & /e St
g STEl ® |

s e i w1 § o faw e gen @ 1 |

\Y
| = EWhere | = currentinamps
V =IxR Where V = Voltage in volts

R= % Where R =Resistance ohms

Fig 3
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VOLT METER VOLT METER g
OPEN CIRCUIT VOLTAGE ARC VOLTAGE é
Fig4 ) AT TR Fieear qAT ATk Aeear (Open circuit voltage
— — and arc voltage): 3% awea § ITANT g faga TfRwr &t
Do ‘k Fig 6 % awfer wam &1 deaet wfie 1 s 7t 5 T
° | e A e g g A o ger A a A A
- — 777§ e e & il VA g aRw e 7w 21
E

T8 GAT I dteedl & W AT % THE 92 ({9 Fd g
60V & 110V a= afafda swm|

Jee HIT AT FIA F T AT FoFgie AT qAT G €1g
% oI ATH AT BT & df TRYT § atee WY & FI0HAT T
ateear “V" & 3T ateedr” wa |

39 ATH Aleedl H AT AT F TH T AR T gg 18V &
55V a& afafda =il

forge 1 ST AR deg | 9gE gt € (Use of electricity
as applied to welding): Fusion 3w« & fog e i atet
guel it Al & s star 1

— ORI AteedT AT I= GIRT & STANT & FE AAT TAFLE H
o I=7 ATIHE (4500°C) 3k Ieqwr fohar Strar g1 (Fefr
TH A/ TS doe)

—  oTg & TIAY IO & ITAET & TAT qgd 3= 4T Hf TS
& ferr (Fraction) & forg oimed g& a4r {6 aga 3= 1@
ST FA g | F & AT e et q= i e s 21
(Tt g & wfaiy dee)

— F @vE ¥ Wi T I=F ET & GHfEd 3o A (3wt
Fro Foe)

— TN 9T A § & €1 A qAT G & A F A &
SUANT & (FeiFgl & deeH)

Ut @Y doew wHAt §, faeee et amo # aRafda e
g, St ar at oTg F QU F AT & AT W oAt ferfy aF ;o
FAT & aar e qfiw I & wuad #=a gd, et 21
oty faga sMs deed waAl § agd aferw fwaiRa s
gar 2
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w¥==n (Fabrication)

e 1.1.12 % foro =it R=ia

Fee7 (Welder) - ot sfverr we afes sfm (OAW, SMAW)

Fo1 A amae (Heat and temperature)

S ¢ I U6 F e # o famfofad & v A e
* ST TAT ACHE & qrar fawg FT qot
* ST F THAT JAE qAqT AAA F AR A T@qT Fabat

* ST qUT AT F T Aee Ft AW E ATAT (AT W Tt

* FROTET HT TANT F¥ §Y AERIT F FRACEE § TAT GRAEE H AEUT § TI Tohat |

FoT a¥ aeaE (Heat and temperature): ST, S &1
U w9 & ST a7 fUet & v, S o argat 9 s g &
T Bt €| uw fie & o, I A gie & IFS qupet &
fer T ST St TRl & | ATIHTT, FOAT HT ATadT HT AT AT
gl

ITEOT: Af EW g © % v qard fahaen i &, av 3w e
za+ fesft e €1i.e. 40°C, 50°C, 150°F =2 |

a7 (Temperature measurement): aTTHTT | TRadAT
F WO F I AW A B 2|

— &re dHW

— AEIEE AHTET

3 gt worferat # &t e fowg gidt &, & 9§ g ©
— amae | o aF freedar @ (9t s ST @) |

— AmH O 9% 9@ S 7S 319 9Y 39 g |
AT UF (g & ATr S & G et #=a 2

&R 4w (Centigrade scale): A& & qfRad= Ama=
& forg e gorrelt @ foed w39 W gE Sw & Rwiw qur
FIAFIR & ST ATIHE % Sia<rer & a¥@e 100 SR |/ aier
T 2| fRwiw ® AAW # g (0°C) SAET AT & A
FoAiE # 100 R (100°C) 7= Fraa fay swem 2, s
AT 39 & @enie feft (°C) #=a 2| foft @ & fefy
gattea oY Fad 21

w=EEe 4AT (Fahrenheit scale): amoaT & qfRad+t &t
HOA FT TF Tl SR A% a9 TR I& 9 & A aom
FIAATH & S ATTAT & T HF 180 FLEX 9RM § Fler
ST & | et durer #1 32 f3fY (32°F) st ST & | FaueiE
212 &9 (212 °F) 7= faffRa fer s 21
TR | A9 UF heAerge et (°F) @ed €|

°C & °F a% aTqHTH &7 98

66

AT FaaTd & forg IoaiT g &
C=(F-32)x§andF=|:0xg:|132
9 5

T8 ST FYA % forg, 100 °C & qresris &t /14 3% 77 sgE™
(C) ATV it Tad gU HeAETee G0 | TRads T 1 @t
gl

29
F=(100% ) +32 =212

= fad 7T SIgAT 122°F & 719 Ft T@d gU 122°F F qreiE
Ft ALRIC T § qgr ST GohaT € |

C=(122-32)xg

AR A T, AOHE AT SR THEAT (TH) F AT
(Application of heat, temperature and their units
(terms) in welding):

FET TAT ATIHTT BT THSAT H Tl q8] FLAT A1eT |
SATHRAT-THT AT SeTeAT &7 aTOHT ot 3200°C &iar 2|

DI TAT T AT FIRT IoTH SATATAT HT ATTHTT THIT SHelT
& Afeh ST AT SaTeT, SIET AT Sarelt & Ak ST 3t
2| a1 ares Tiwar 7 & e a9 & 5 amE fAwedr €,
gafert stfers ama S giar g | = 33 T = =t 39 |

IEYIT

TF B AraE-THi e srer & 1.5 i fr. w7 & @ #7v
AT THST ACHTA (THATAT ST qHhal & |

U ATR-UE et Smer & a7 o (6 ) & wie &
A THS H fUoe § 1fs a7 awem|

T & T @S FHT A Taiw 1530°C )

wfer M e & freera § digar am F o o Jiset &
TIART F, ST 3B q9T § FET ATAT qAT AT AT 3 |



= 2w = F1 d9 S foe Tise aur S & e
arelt AT 1 Asgedr Sfaser AT FwE 7 |

SE Al A1ES ggdTl € ar, Sfq wer i yare & a9 (A
yare &t 3¥) | gfa St €1 37 TR, a7 Atedt gy Aiw
AT BT ATGST FY ASAAT FT FH AT 347 Srar &1

= fow =€ & afeeqd wie e, T A TAT TIF A9
AT g9IfE E 2

a9 awe Rrgia (Principle of Arc Welding)

S UF ATAF & AL AAH aF AL A9 § F I=F 97 [Al 8
Al T8 T & €9 | agd dq qdqr Hebfod arT Iod HLdl 2 |
T W (AT 3ATH) & a9 JTT 3600°C &ar & Sttt
Ao I FIA & o7 T F AZA Al H TAT AL TS HW
w21 (Fig 1)
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MieT AT A e (Fig 2): 78 & dee T & FreH
dee ATT T metalic (TId SHATAT) Soiagie a9T [ & S
a9 3Tk & ST AT S 2

Fig 2
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ARC WELDING

oTq goFEle feear & a7 O 97q & €7 | F FT S

e AT deew (Carbon arc welding) (Fig 3) : ot st
TF FE TAFES (T T SHATAT) TAT Ao A1 & 1= qam
gl

e WieTd AR T T e
(mm ) lES i @ua
0.8 1 28
1.2 2 56
1.6 3 85
20825 5 142
3.0835 7 200
4.0 10 280
5.0 13 370
6.086.5 18 510
8.0 25 710
10.0 35 990
12.0 45 1280
Fig 3 —=— DIRECTION OF TRAVEL
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T 3T fherd T€ 7 THT {61 S1ar @ it wred goaTeis
AT-47q BT & T freear T8

HUTT EEFAF 3T deewt (Atomic hydrogen arc welding)
(Fig 4) : 30 WohH ® SEgE 19 & qamEeer § af &ed
TAFEIS F 1 AT aT 2|

Joed S(d, deed IRIY & aTeY w&dl 2l

F 97 ST & oy 0F 9% 3F &€ =ar & |

TR AtFF AW I dw=A (Tungsten inert gas arc
welding) (TIG) (Fig 5): =@ f&afa & dme goagist (non
consumable) TIT deew At & s UF AFET A (AW AT
gferaw) F araraeer § A1 F9ar 2|

q 91q & Ated & g 0F e e T &1 J@nr G
ST 2|

T THT H AT TR AT deed ThT (GTAW) o e 2|
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Fig 4
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ATOMIC HYDROGEN WELDING PROCESS

T Aew AT A (GMAW) a1 ang st i s e
(Gas metal arc welding (GMAW) or Metal inert gas
arc welding) (MIG) (Fig 6) : 30 Y&#® ¥, U& @d: ¥ad
(automatically fed) #eTfers @Ua g=aTAT SAFEIE AT dea
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St % firar stfohr A9 & aramEao &, o (Arc) SAdT & aur
gaferT 8 u1q i 9 o deed (MAG) J&0 Fed 2|

@ GMAW sft &= Srar & lmﬁéﬁv%wcozﬁv?ﬂ
ST fAT ST © af I "o Uiwed i\ (MAG) & T & ST
ST & |
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oS stk a<== (Submerged arc welding) (Fig 7): T
qad, @d: Yad giF STAT (consumable) eEge duT
TS AT 3 @1 & I deed S & S T AT -l 2|

AT, T H Ui g g% &l ¥ (315w |

gz aeen (Electro-slag welding) (Fig 8): w# fadax,
A Y& Aieed G SHATAT SATES TAT Flead Tl (STgee)
& UF fiF I & AN doed AG & d1F AT a7 2 |

9 Arevies gihar & foru fasiy Suere &Y smaegewar iar &
qAT AT AT ©El & doed & oIT Shaer FHeara< orfa a &
THHT TANT 36T ST 2

AT AT e (Plasma arc welding) (Fig 9) : 50 W&
A e SAFEIS q9T WTSHT a1 aTelt W - ATS g, BTEg e
AT AT & AT | deed S & a1 {7 a77a7 2 |

S ® [ 91g e & forg afe Sawrasar & af uF guE
fohere Tre &1 ST T St 8| wig srfeay g fhae T
FT ITANT ALY T ST

g 969 TIG a7 & a9 & |

SeAtE GTget & ahaTdad® quT Ifar & Frex & forg wiewr
T &1 g T St 2|
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