gwa=t (Fabrication)
awe¥ (Welder) - i &res s afew

v 2.3.94 & g=E R

gyur afeew afker suweor stw st (Friction welding process equipment and

application)
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Tyt afew (Friction welding)

i@ (Principle) : For 3fesT a1 eqett & UF ard w/o F3A
% forg ot deT e & for =T T ITAT FAT @ | Fw g
& €T F I8 & M Bg, Tgd AL T AT TET F e Ao
H AT &Y AT &

afeeT %t fafer (Method of welding) : 15 aTe<t T it smqfer
AL AT AT & | THSTH & UF 1 A & forg amar m@r & | (nfaer
g arett et & Ot it fohe siewsmd wehrer g & & o
ST ) B i gofa s & @ oot e & de ae e
% foru srawes Wit fawfa ST & i fF arg & ade wrfe s
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SCHEMATIC OF FRICTION WELDING
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1650°F & AfeETT ATIHT % AT TF 1/2” AT FH HAT el
FT BT & AT 5 Fve & forw wfq fame @wrswr 3000 T8ve
9% AT g 5000 & 10000 TEE/ET A HAT F HF 7@
| STIST AT 6T & | HLAH AR I=F (7 &1g A B & SHfeq
zaE (@7% Fam@) 10,000 & 30,000 TRUEET AT BT
g 15,000 & 60,000 TSE/ET & i a9ghdT it 2|

sgwanT (Applications)

o argert #t wdor afedw wiam sRT a o S awar
ITH Fra Wier, @it forer e & | Rl &ie, e, vefifmm
AT ergefEm |

aTg ATk afed T a¥ @ (Advantages over metallic arc
welding)
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@\Td (Limitations)

- i A 2

- el F9 HISE/[ATHR F a0 H degg TEl AT AT qhdT 2 |
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aw¥ §W afeew (Laser Beam Welding (LBW)

I : T TS F 9 H o7 AHfAfad w1 FA a7 g1
o AT fiw AR & Rria #t T@nd

© AN q AT F AT ;AT T

o Ao d AfET F e q@n |

aw¥ af&r (Laser welding) (Fig 1)
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oY dfee uw ot fafy @, fomw g & gos & freamn
STAT & AT Ad ARG CH ATgE & FH0F 419 & g v & |
(5T i) ST i FTH 9T FTHAT FAT &, av TH FT IeAeT
foere ST € SR 7=t a% [ aa) Hiod audl F T FLdr
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afaT (Process)

TR 3% § wEa GRS &1 uF e a7 # |t
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AT H S o, 9nta a1 fied i Wi AT | S o d
AT T (AT & Y dT THI HT T AhTeAT B SlAT &, T
THTIT &I I (Tt TE) F TTT TAFEAT HT ATHAT FHoAT &
WY F Sffers #¥ar €| T&l BT g7 AT TH T § v
& 3T UFheT dex & TS el €, S Tl 8¢ & THEAY el
2| Tt T F = a¥ o1 aret gaher &7 sfafdfad w2 & forg
FIOT WeT f S €| atfe eIt AT & O § e a6k |
e AT FHROTT T IS HXA o [T FeAFEAT % Fofl & &l
AT FBTar 2 |

JE UF BIHAAT {Ta150 F qre|y | S1ar &, el Je g & g
FE g@s X I T Mo 2| wEW gar @ iR a0
gt 2| diF giamEt TH F @9 |

a 39 dA9Y
b T dwe AT

c JEATAF

AAT FT THRX ARE & 9 A F2ar 2| affere doe 39
THR & fhed S9 T AT AH FT STAT TG AT &A1
& foro faram ST 21 19 oo # UF A (FTEA-SE-SA(ES,
At a1 et &7 frsror (90% Eiferms, 10% fRarw) star
g, St I8F B 9T AATEF T FUON % AT TF @9 g
# BT 8 | qad ATTEH ¥ & T 49 @9 7 & 7F CO, AT
g1 CO, A & Ivoael FHoAl ocT gF # Jor § sAfers 2|

TF @Y §9 afeenw STweer (Equipment and setup)
(Fig 2)
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LASER WELDING

He-3T FT UF @7 9E feamar & | fFFor aam & forg e an
FET FAT FT TG (T AT FAA-STE-ATFATEE) &F TFHel A
qeT & U UHA Agfed oAt | ST D AR qAHSA & IO &
&= AT FIAT S| AT aF AtFar § ghg gt S| 99 aF fF 7w

AT : A2 (NSQF ®¥ - 4) - 31w 2.3.94 / "w.fia Regia 91



Fifvw w7 g wfafdfad s & eredt 7€t 81 oo §H &
Refiet &t sitRex/acex e fAeifa fFar smar 21

Aore | &Y Wt T 3= ftear #F @ | s & g & A
TS 5T a2 8 & forg w@ges it oY dfm aidt 21 ==
A9g @ FifH aere o &t gy fBFFRen & ave aRafda
T 1 @sar | Iarfed dwe fi ar af uw fFeay s &
a1 wfed fFor &t a&ar | 99 19 UF 9" & qA7w ¥ des
gW & forg a9 Fed & " F¥Ar €, at T gia T gy 2|
dG-Aed 9 WU T ATT & AET & AT & fooew &
AT X A &7 &1 & 3Ye H (4 d wea et
ST T 2

s (Applications)
AT afeeT &1 ITANT HAfReT, TITwTFRE, AT (o I |
T qaT grget e Rferere argent & forg i ST 21

gawq @ 3w (Electron beam welding)

«W (Advantages)

1 W (SATT) FT THST UF fovg T SEHT T &1 eiav 2|
2 T gwifaa &= | 2|

3 FE SAFEIS/HNT TS A ATITAHAT AL 2 |

4 "I ATAT F AeeS fHAT ST FHAT T |

T%9™ (Disadvantages)

1 gEET I IS AR TREad and 2|

2 7% UF FUA ATIEL A T 2|

TGAW : 3H TS F A W A ffafad w9 wA a  n
o TaARE IW afSw F Rrgia F T@™
* TAFA TN AT F ATIART HT ATAT F |

uf¥== (Introduction)

ST # FAag™ dW FT ITAN ATATFA a7 2| g,
Aifore e Y Eed Sl §¥aATS et & afeew % forg
HEAAT T oh T W (AT Ferra (v a7 AfeT Y ATTe= el
gl

wfar (Process)

geiFg §im afeew uw wenfera af’r wiwa &, ot g &
e A7 F AT S & T Ot uF seaete oY T 8 uE
W TS FT ITAN fFAT A1@T B geFgiA &9 gfEAr H
TAFSIA BT HATS AT TH dq & I (AT AT & 3
uF W 9 Hfwa B o g, G e fag o fdfm
faraT staT & | e St afe famg v gwer Far € at 3=
% SorFE(l &1 TSt Sl Y THT A Fael 3w Srar 1 T g
F oo™ 9 e #37 & fog @t 2| geega J afeT
H gordel &t T 3HTE & ateest (Fig 1) & e 9% 48000
freifiex /@@ & 192000 freifiex/dave 7% s 2 (Fig 1)

TTE S af< Suww (Electron beam welding equip-
ments)

Foag i 1 AfesT Wi # gt =7 & fafotad @eF eid S 1:
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2 us fafa &=
3 U qRaed qurret
o 5 79 (Electron beam gun)

ATHTIT FAFL(T 1T T FT ITANT IS THR F & & | ga6
(A) & fede (B) At (C) ¥ =i (D) R #izer
i 2| de fhaie SHEar § goagiq er @, Jq @
frafa a1 & 2000°C @ T T AT | TS TF FHOMHAF
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SATAI & TET FYA & A FATS ToAagie g e w2 o sa
€ Y TAlE (+) % A BT § g oI 2|

TAtE T Fuie & fiwr gwifad sfax & goragiAl § agd asit
Ardr | e, i uw a9 g Ffed @ (seagied wiwieT
Figer) T @HO0 A7 F g F IGA |

fata ®a1 (Vacuum chamber)

A A AHH ATAER & (R w9 F g 99t #iY uw
Gt feew & |1y fresy d=fora tar & | saagta aw afesT
H ITANT 6T SR ATy oA A T ATER AR AT e
# & st ¥ e sl

ufae= worrett (Transport system)

Y% I T AR FH F oY sigem wew & F forg
ST Ut % F5 &9 & garead & | F fed o div ™
DC #ted g1 d@=rferd gid €, St fA=or a3 € 79 i F:r
Fmt & ferfy s e Al

IUHTOT A At wfskan #1 frmwor (Description of equip-
ment and welding procedure) (Fig 2) T# gaagiq &9
AfeeT Susvr/Ae-arg feErar | wefia # s *er etar 8, Saw
U fhaTie T IUANT a7 J1ar € | I famde gagiqal #1 uF
&TRT T It (OFF) At 2|
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WELDING ENERGY IS CREATED BY HITTING THE BASE METAL WITH A BEAM OF ELECTRONS.
THE HEAT ENERGY IS VERY INTENSE. WELD FORMED ARE VERY NARROW.

ELECTRON BEAM WELDING (EBW)
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il & ¥ Toagid UAIS, HAW aTed, SEATHA & [oIed & A
foFe e o & UF goagiee & Od § | g gEd on
FT ITART I=T FHATATT FAFIT 17 IT AT Hiegd e & oIy
o St 2, S g T derar off gt 81 A e o
AT F THS H GBI o F & A9 U (Hard &5 § @1 Sqrar
€| gt S| & Av ar A A e e e S A @
AT fSHAHIT I HT ITANT FLeh JFGH F&T & A (el o
few & et faar o awar €| afew uw fata a0 §

STAT & Fi(h AT WIS AT Fagid a1 & AT SEEd Hfr
AT A Frefarg & wwrfaa F0f | g% stermar dwm A
gAYl & T UF T F ©T § & FXAT €| 99 Ao Fi
frererr & forT sTTavers ST ST H AFL (A I (AT H
g ffa fmam simar 21 siee/d=y o gRfea Affesa
3 Rew & wiem § g 9 AT &7 #t 3@ g9 8,
foraw sttfeser adwr &t €1 e arell adst & AT & T=d
3 & A% fFar ST =nfeu|
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Tad wWifher g arel fRwl F agd FEE TF qTT @1 AT
FIfeT T ITYH gifert &1 START FF dFqW F4 F Hiax
At s =R

@t (Advantages)

1
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e A AT THT TTI &1 Soaia a1 afesT & srdergha
Bl

fagfa Faa us aga Sie &7 & gwIfad Fedr 2

Ted 43 BT A | 98T q%

@ wie 7€ 100mm | &7 & &t 170 fafi/fame & wfa
T T I H HIE dcg a1 AT AT 2 |

Faer Uiy I & adq™ & SUANT # SATI9hal
Bt 8, safs o= fagra afew womelt & #F ufeee i
ATI9IHAT BT 2 |

6 afw & nfy aifers &)

7 g HCAAT AT AT AL 2 |

8 @ AR F AYE YBAT & MAAM F AT T[ES(TAA,
RSreaifaam, Aiforeaw &t ae #e & forg aga soaw 21

T%9™ (Disadvantages)

1 ITHIUN H AW AAF 2|

2 T STEe dce A8l FY Hhd & | FAF Frdgr= S| drer
AEA § gad Fed § |

3 aF AT ATATH o SAFATT AT 1 ATHI T HHA f3har srar
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