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Non-ferrous Metals and Welding Characteristics

Seung-Boo Jung

1.9

g2uE, F UA 9 okdle 2 1 g8 ¢
43 71429 54 Bidn £ 7154E Aulst
of FzEAE D A7) AAEF HEo] 7|d=Hx 3
ouj 7]29] Fe base A&7} 7HAA Rake 53 5
AL 71 9 Aolct vAAR] HEFY 4F
N EEEL AFo|A|t A AEe] VAT W 7|7
ol EAE 7M1 S7] dige] FREAE 2 FF
7], Aebgo = del o8 ot FdEe AF
Al AR HFE 73 AT &(Ag) Hel®
255 A7) 9 4 ARAE 7R3 flo] A7), AAA
254 2153 9} oladlG FEe 28 AER
#olx Y AR F 7 dEAQ] HFAEEA HA
Exzt 4938 A o A F4EE Ea 9
o Ud 2 YA FFe 5 Wi, sk 2 W
dAgo] ot FAlo A ¥ A $E 54
2 Hol7] wjRd] A&, 1o ZFEIEAA 2
ATl FHsHA ol &5 gUck. a2y ojg #2
248 EAL /P vAFTHES AHEH met §
AL gL A7) Y8l g AraoE #7ts
o] 9ot ey F/NAEL 34 &3 <8
el E4o] ¥iglso] STl EAjelM o=
o ASL & s £3] ¢ 497 8ot
A 2 adre vdFEAE T 4FvF § UE
2 nldlg FEE9 54 2 §454 dsld FE
Epit=g

VC - —
21 &RolE ¥ ¥Fo|5 =2 HEd

o2u|F T tiE 93 A4 (84, Brazing,
Soldering, Adhensive bonding =& 714149 A%

732

o2 FWtediy P2 dedae] Al AHesHe
duzel n)gt 7)Eel o8 ol 7hsse §5@
7% 5898 8473y 2 71l dasint,

2.1.1 4%uF 3 20 Edel 597

GFulE g2 g Fo| A7) wEe]| £l
gog g3o] FrHOE Ath E HAEEE Hel v
dla] 3u] A Fon g Ao vlle] B EFE 5
& 7kglok 87] el a AFZ wEA 83E dlok
gy gdguE e ¥ AR} S48l E3A
do] BAlo] WA AW, 2xAtgo uje} Aol o
ojufiA gWi¥E dogity 53 |@AAFIE A,
A27E7) 7] uj o] W¥o] gL A, wEA,
dFnE FF 31 A LHUYE FA2A7]7) A8
£t BAFZo=zo do] #iHE Fo|AV 83 T3}
ojof g},

gFnEe] st ete 44 FhqM e {-83kA
gk, 23Aldle felE A7t Bt o2 834 Ast
ot F 3F{E 2F57) olaFd EaE F4AE W
ZA7122 7]Z&(blow hole)E T57] 459 Bgo]
AAldle 4tstage] ARglAle A S(wetting) & 3
g} =3 4Fo)F Asiuuhe Braje]r] wie] A
FLFA = BAE o7|AZI
gFnE FEL A FE dolA2" dEe=
WrAY == 4328 #E3 vdAed deeE
L}_\dqﬂ}‘

(1) 10004 =

10004l 3494 & ¢FvE(ex 99.0% - 99.9%)
3} s dF0E($EE)99.9%) 2 v 4 g 7]
AZ e Fadd vek] vmag WA, ge|
WA, A7 2 Qo) AmAe] Fu, /124 9 84
A S%ai,
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(2) 20004 3=

20004 =< Al-CuAl®t Al-Cu-MgAlE vE
itk Al-Cu AldHae iAol ¥4 ¥7] did, &
F4oz ALY de WAL ] g8 & ¢F
nEE 4AF FUY=AE AHERT Al-Cu-Mg Al &
L& JeAHA ol Fon, FLEFR(2017)L Z=st
A2 7Hsteel) 3 frAFEICE Cud ChEehst 22198
Ao)etn 844 % Bo)A Aol A gt

(3) 30004 =&

B A YolA Wrtgdl e g 4EE
2% 4 Utk 1.3%Mne % 3003°] EAY
Faold. 4343 Wadel € ¢FvE T
T AE A9zt gon] 8340l EEait.

(4) 40004 &=

Si @%o] 12%7HA & Sigl F7idl wal &3] A
atEo, A 2L W Sis A7l &8
AelM fEAol F1 1A T & e &
e}l mebd, Al-SiAl (4043, 4045%)2 S8
g AMgdlE HaolA 4 AdAls AREE R, Al-Si-Mg
A(4004, 4005)€ &H7E dAAI} M 7L
Aol w2 Al-Cu A §3-849 878 AMe€th

(65) 50004 (Al-MgH))

Mg #7}el we} QA e 9 Hdd g AP F
7ts]o] 7hge] 2@t Mgzt 5%l =4 &
gao] wAEl7) 4A|% Mn, Cr 52 H7IE &8
A& A2aAE 4 Sloh 5052 (2.5%Mg), 5083
(4.5%Mg) ¥3< 200-300MPa 9 UAAAE=E 714
o] §H7x8 A8z A8E 4 don, 53] 5083
FEe vdAe §For Aest S5l £84, U
24, 7+ EJ Fasit

(6) 60007 (Al-Mg-Si Al

60007 ¥ 4%/, d=. dH8e] 753
1, $AME FEIAT, 8HF7E HE sk
Agts e ol ot

(7) T000A (Al-Zn-Mg #)

Zn °] FE H7Mien, Mg & 2% 7o
Al-Zn-MgZle Q474%=7t 4300MPa 2 87373°]
ey, 8RTFEAR AMEY. EF d2AIEA
Frolel 8ol o8 =t Astd ARt 83
Fof Alzte] Z3abgel wiet defe] 1A Fge) 3
o,

KuE AL B20% W6, 20024 127

2.1.2 &5759] &34

(1) TIG, MIG&4

EE 47uF a2 99 AR
g 454 B

(2) 7k= 84

7hx 84 AQun|7t M Z]je] foldlr] wje|
ghgolu 2FAe 84 AHEH L 3tk EFuE &
TFolE §59 7tagHgdeRE Aa-oadd vt
27} 7% ol ALgE, Jg AbAh-ga AA-Mg
7t25S AHEE § Uk €FuE ¢ 4F0F
< AHslE7) 47] Wi 4 E ozt #9449 £
Foz &I £HA AE(LiICDe] EE &9
22 AgEle] Bl ERe] 7g gFulFE Akt
F49& #2ANE 4 2o

(3) Ze}zv} ol= 84

4FolF oS ®ZU9 Ay ofe] Fe =
gz} ol §HdMEe YT SHF7 FAEA &
okch. v 83 d4ol IME (inverter) 7} 21-8-gel
o2t 4343 549 SA4E 24T 5 A =
4Foly FF9 Fe=vt £30] A8EA. &3
Q| ofze] FAHAEE A7) AsiMe 434 AR
£ AFAEY b 7 s, 434 2 FS49 Al
e 247 2-5ms B 15-20ms HARZ AA 3}

(4) e84

dFuF e AREHLS A=A, M AE
37159 HEsxn glen] H €3, 4l(seam) &4,
4] (flash) 8350l st 8883 =33 &
79 A% 7IAAQ B4 #A flo]l H¥el 7d
. 2F0F 99 AgeHe A7 € @AE=st
Fol YAFE DAt FHAA} dh0], FFEUY
2% Adziuete A7|Mge] An, EFY WA wE
H% YZl(nugget)e] B4, 7A59 e£&9] Rlo] H
u2 AXYE B AA AHk Fo} EFvFE I
< 43 ¥ &3A AF £580| 6-T%2 7] W&
o =l wel o} 7)Fe WS TN 9
& #(decay) WFV B8 7R §t

(5) Bl

AFuFE GAxEAol F Fol HE Z7HHHAA
(30% 7%3 7Fs) Endr|g FAHE Bo| AR
2 gley® gae] v 200074, 70004 ¥ae A
$- vgo]A djilel] &tide] o]&Em glon, 1 9

733
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i

g e BEelAes 4Fd AL 94S F
Ak, Efo]Ae] AlMEEHE AUEES FF By oA
o] ofd ZAgolE AI-SIi 7, AF HuolAdME=
Al-Si-MgdHaelu Al-Si- Mg-Bi #Hao] T2 AMEH
)| =

(6) &tjg®

oo £6Y3e HwA ©wdle] Ph-SnAl £
g AME A] e F8o] Eddhe 2F Zudy
Ao oz ¥lelz} Loluhy] el Sn-ZnA FEL ol
a3t 9o Cd-Zn(17.5-90%) Al &Tl, Zn-b%Al
&) 50| o] gHlr},

(7) ¢4

e () ¢, EHae) #H, Elroll)
Tl ok A dut 9 BHEH] AFPT A
A B3 A3t AAdeL ¥ HELEE A2
597CH Iy HFEA7Ie 7], 884 7t2 R A
3 AAgd.

(8) whagH™

gage genE g A% 5 % oA
ste] Age mlagol o8 e FHAZ
93 B A Aol ssan, Bl AS
47 100mm7A, RLANE 97 250mm7iA A8
o] 7hsai}.

(9) s

dFuF Hae AR $de] shsse, AF
Hollq FaflAe 2, 49, Ateold. AREE
0.5Tmold2e2, ¥ 0.6-0.8TmolAH F2 A8
. AL & £ Alle] ash FPdES
L2520 met g2AT 2ag Aslede] FEHclse
Ao A A

(10) =29 84

¢FulF 5 Ed(foil) ot AANE, vae] H3
d AHgEY, # FAE F @ mmEA A T3
F 15-60kHz, 832 25W-8kW 9|7} 288t
Hgo] Ax, WA} ke o]FEEHe] ol
7Fsstte Aol AR, Ar7t g olFAEe 3
o] ojdx, AFNUAE Fdhe Bl 2719
e o] Zesid,

(11) A=hy 84
A S o843 ¢FulE TEe 84T AF Fol

734

F1, #d& 892 9T F en(F/A0U=1/10-
1/20), 150mme] F#= 13 8o 71sdH, &
Aol ez g 83Fe z2o] nAEAL, &
£ o9o] Hon HYPHte] Fo] Fidlo EHF
o] ¥go] A}, ey Auzb el n3Fe] F
aste] ¥ §4Ee 27171 AFE e Fe] Sich

(12) w2yt 83 (Freition Stir Welding)

opwReHe FHI o] 4FvEdEe HE
d Age] Hu e EHQ 1YHW7I=EA, 8§
gxoz Hitol el LA MEAEE
(200041, 70004) 2 60004 &FvlF @A 55
7] ERAE(MMCO) 5ol A&l 5 HIAFAES
Holm b,

(13) clFA=te] HE

g5oF 3 ¢FuE Ed o|FESH A Y
548 a3 22 19 7|Ees Huk & ¢ 8l
& T8A, 34, ¥4, v Jehlid 7t
. AEARAAN B3t Bieo] WAHY 84
date, 59) F2adert Fn {4 S
= 2 A3 E30] Brlsdin. o9 22 F&3t
e e dAs] SEMe el FL A
FHAfoldl F43tElRHES WS AR F sle A
AEEE ol AX & F A .

B

&

2 o L

r

o

—_

;

22 olads gt=el e

nlod|FL vlFo] 44345 7 PR, HAE,
AsAs, 3AEFY. I T St S Be
s Ao, H2 aEs e Axv)E R L467)
Z9] o <& e AAF ol <8 4F
A Eofd ] P28 A8 o|fH 1 U 5 AP
5}, n%sie} 2L 5 e AU E8 258 &
e A=Y ¥ O ol AYH R FRlA YL
o] 7Fs%t A2 FEE B3 it FRAREA
vladlEE AdsH) AHEE] sl e 7HerlEe] @
Uel £471&L o]&dh= Zo] vl Fasit), vl
9 a9 Aol g S50 HALHE FiHe) A
o] AHeE & Q.

2.2.1 vkl B oldi4 He) B4 9 gAY
viadle 3 vladle e A8l AK8E 9
69 E 7] fEd] $HALE Alojsld LS
S7RE & sioh. a2y @dese] w3, € WA
71 27] WEdl §344%el 2n, A% B
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7] & #A4e] st
viadlg fhaue] A7KA7) 8349 nAle 9F

< 9AETe AxAgos QlE ideA Jekrd F

QA digHog Jeid 4 sl

*Al : 10%3 =74 A7k 349 #da S22
o] AFgniAel &3p7} Sl

*Zn : A7V F7tel #ARlel AEAFAC] =2
Zn)3%e°1¥ dASA Aol TAYTF

*Ca : A7}¥ 0.15%7HA & &8€t}.

*Li, Th, Mn, Zr : ¥¥t¥og FIZAHY A
E 4L o= A= I

*Rare earth element : ¥¥HHo= 83HAo] 3HtH
v, 53] Zng TR oM 2 At &
A8t

Mg-Al-Zn A FZ#FM= Al2 83482 T

718, 1%°1439] Znt AZ92A 59 AFHESA<l

Fold S Y g njFch AM100A =,

AZ92A &, AZ63A 39 o= SF5HL 4=

3l . Zne] #H7}e] Ao AZIIE == AM100A

=2 A9 AR £34E Jepdt Mg-Zn-Zr F

ZEe 7Zn H7bEe] AL S Ade] A =

A%k, 7Zn A7} B ZK51A 35, ZK61A a2

=28 §4o] 23}, Zn o H7EHES Solx HEF

NA2E 2.5-4.0% H71% EZ33A 2L AZ91C ¥

=, ZKH1A 3ol vzl <3 8HAEZ Bt

o9} #& BHAL A A Al v|=F AT

o7 Ehdt

2.2.2 nladlg g9 249

(1) TIG 2 MIG &4

ofz9] kP4l W&ol nFH KuF TIG €3] 7}
Z Ao, AFEHAME ST AR AF
o] 7Fsdltt. HhRelME aF 2 AFREe (+) HT
kA, A7 Smmel Y A AFEel O 7
271 £%je] o] H7| wiol| HAst} Y FHF
Bo] (+)9] A% B9 HPFEo| gla 2Fo] B
3lo] ARRMIE7l Ao aFAELFHd s $= F
57} 47 dojd 4 glow ojn AFozE £ H
2dl(W), E&(Th)e] H7ld "Hz®l, Hz]Z(Si)o]
H71g ®l2Hlo] o] &g},

MIGEH9 F4doz AHAFEo=z (+)71 HEHH,
shielding gas®& o2& 7}24, ol2& 7hxd] dF
(He) & 25%3718le] Mgt &3d4=E TIG €3
o] 3ujjo]de] n&Eg HF 7isdid A HIBg
TIG &4 v]&] 7|4z v]$ HF &3t

KipE eI $5204% B, 20024 128

(2) Az 9 £4'¢

Az W] SHe G YEEA S Fu Ae 49
o] dojxlE EAo] slon], YRt #AE F,
=3 AF Ae YoM #elr] o vhod|EEEl
Hgg gggolgd & 4 itk 28y A7 2]l
o] gt}

(3) o4 43"

5059 dold 48 105W/em’ldle] A
power A= o]& §&&HI 106W/em’el3e] 1
power Bxol| 9| HE48He] Ut EF YAG #
AAE vle|l22 43, CO: HAAE vtz £4HA
olgdm SIA viadle TS dolA SHde 7
£ A9 gt € vladlEd AZ31 §E9 #HelA
£48e 2ol A9 Aold] w2} £UFS 2 H=F
el zpol7h Yo AZ31 FES 28 2kWoldllM =
£40] 7Fsa A & rlvlee R i AR
A7) =} ol HolAxle F47t Ao we} o
27] fFo|t}, a2y 2. 5kWeliellde 2alsh T4
glo] g<le] %5 F HFF7} Lojzir},

(4) Ageg"

AgedLe Fslaa ke 2AE Al <8 7}
Pt diAFE AR FHE APLARA HEY
o] o]FejFct B AL 72 e APl
A Fe] ]lFe] BRE 37] wFe] AYdH7} 21
L4471 B3skm arte]7] wiiel] FihEekAle 4
go| Am AFAYLA HEE + Ut}

AE4HL 8484 et B B T2 93 8
< ZHAAM A8 spot 84, projection B4, seam
245 A7) APLAT @ = B B gy
A¥s= upset €4, flash-butt 83, butt-seam &
A9 22 gyl g §308 ERdY. 4E4HeR
£ spot H&&He] 714 de] AHgEn AT seam
4 flash 882 A9 AHEEZA] gt

(5) ¢4

e e E EREY AZYLE o9
ExdA FaAe ne&AHH 1 o3| LxojM ¥
e Wt 9ol o Wikkleze 429,
299, FEHTel dx vay g AR
AR, FErd 2 2988 7EAsE A
A &7] dEel vllg Fad Aese B A
gict. 2 9. 7tadd, v 2 e
uhge] gl @ 2 k2R vils @89 A
&= 79 fln #EA 9 olEagA e o83t

735
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of A¥o| 7Mssitt. olFAEL] HAFCEA AZ31 F
%3’-1' 2908 & SFvES 4PN ZE, AFAEA
F4713819E0] A PP w2 e 3
E]"é:—: A& F AR ARIFES FAO AHESHE
I e APRE 92 F ke 2as g o
o] rladlEEEY @47 T AdEade] A=
7Fs8ich. ok e AZ31 A4S A5 %I"{}é:-
£ 267mm/min, ¥ 334 1800rpme)/delr =
o] 85%°13¢] YN =g 42 F An H}%tr‘ﬁ
o2 AzxF AZ91¥w9 ZF n&e] § AF, 22
LS =M= BAld vlE] 5% 71AHY0 545
AL 4 Qo

(6) B#o] (brazing) 2 £t¥ (soldering)™

837121 Sl glo] sl BdelRe] &
£5]3 9k, Ale] 3%°ldt, Mne] 1.2%°1%}, Zn,7}
2%°]3t9] a9l vyolq AL FIAT 1 o]
FFULE H7IR A= AsiEr}y. 53] Znd 5%°
2 A5 g8 £ 288 ¥3l 3= Meg-ThA &
. Mg-Zn-ZrA g9 ByolAe E7Fsdict.

&S AR g7 wdel elavlEdsel
E A9 AMgHA g, oy A7l =5& o] 83t
o sladlEEEe] FEE W7 FEI HEE AT o
28}, §, & old e FM EFE o]Ed] vl
vlgds B¥o = Pb-Sn, Sn-Zn ¥F solder 7} ©]
S},

23 U 2 YHgZe 3%

2.3.1 Yyd 9 JAgse] 54 3 8344

AeRE n27kA] 45 WA 3 71AIEQ] 54
o2 Qldl] ZE FEA € n7|7|AEed FEY
4 ol8Hx sle Ud 2 AL 2 5FHd o
g} gk A AsEol /s ALsEn gl
Ud e exHUolEA 2dyaidst b
FCCTZE 79 SnapgdlA 27l dojuA|
7] o] 8434 1 AY A0l = =
g neo F=E Eol7] 93l Al Tise ¥4E
& UAEEe 94 HE73H wie] 832 %o
WE] 43, 434S 8 A5 Fot 98¢ FEolo

EA YA 9 YAYFSS 2d(Monel) 2 1=
Y (Inconel) 2} #o] FFPoR {2 2o Ba, E
g 2Ale] fEEA Eisa oo dE 89 Q=
9 ol o|(Incoloy)&ae] 2% B4 379 -i‘: o=
vehlis, wglsabz #44(625, 8009)¢ A5e
474818 AL, E(718,9019)¢ A= HE4s)

r"i-

736

2 QuHoz vehich olsh 2E o2 At
wu Azol &840 247k ek,

A2 UAd) 2% 92 Wk L 24 5 oy ¥
An76 294 Sle ARs} ARso] sEe) A
£93 dth. 53 org A7l W40l Fual]
18870l A9 £ glew, Al Ti € A7kl 4
273, 87AEL o8 AT, AYRE 5
o] FH4sle} DeANE AHgE 4 Yot

2.3.2 £4ung®

(1) 7}2 o}=284 (TIG, MIG)

84 728 Ad7xs o|8dk= TIG, MIGE3H
2 golo] HE 1 A7} £HIE0] "k 53] Al
Ti & 2t4el A7) A& 948 2o i3tz 3l
= Udgae 73—‘.’4’11\‘5 TIGYe] dHFE o|&=1
Atk 834, 8835 ATl ¢HId % A
L s b S’.lt}

2) Eol=283
o ARE vmA Lol ol&Hu sl Yol
aeu EHF Akael Adsl) 4 921 v &

48 A Brlss] wiie] o 282 #@A7} 9l
ot Yd, d=zd, 2d3g-5e] H o-8-Hl.
2.3.3 £342¢
(1) n=4g

SEF % ALZETFTe n22Y2 Y -E-
Haged &fd vide AsdadtsE 2 Adds
o] & filme=A HF Enzld A5t i%- &
o] 5] A efsl F58Y0] WAs] &
(FD)ol A71€ ez Aoy A% 4 v= Zge
2 Yerdt” . 53] P, S5 24aAEc 1 9
el 571 471 HEd EcEEE 43 AAN] =
A 2 SHAEF AHEFoF 81 844 WSS w
27 sk Aol ERFe? . arjme §3HAFAY
BE|2A 1) 8HYES ‘a*?ﬂ ‘21211. 2) €3 pass
T 258 W dAstx, 3) 5 ¥=§ 3Asla,
4) 7889 A 2 %‘#—%% 31]71{?}1‘—} 27333
UAgEe 35l sleiA, ‘E}:"é o= o5 EH
I e Al Tigel Nizt SHES I4ste] n29A
7143 54+ FA7IAT Ni3Al, Nid(Al, Ti) §
o] L12 (v" ) 7= 343, d4o] A3l v
el S TAANZ 5 3l

(2) 42

vagEe A%E 99 sy ngwst
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A Fo|7k Uzl wiie] &85 Fo o £4d
7k248 (H. 0. N)o| SnzA M 1854 g1
S| A WEE o)A blow hole 24 #7FE7] 4
o}, =g YAFFL dukzoz Tl Hlg gHo] &
1 ERREACl #isie] HIEIE YA 47]
o fol 4% §@zANM ] ATl a8

2.3.4 47 U4 9 JAFF9 43

Ud 9 yAgEe] 8344 slojd 7EHes vA
o} $Y AEo £HAEE Agsle §4E Y& *s
7F ot 28y YEAERA ol8EHT sle AL &
HAo] 2 && Ao| Ba Hd| Al fARE A=
2 44 31 2o <Ey] wie] nefx, 39
FE, 5= uelsie 8440 F& AEE AgH
ofghc},

(1) Y4

53 4384824 Al Ti 7} blow hole®¥A] 5=
A8l dFERET ot o] Wi TIGERHS AT
o] Bt} 222% 7540l HlmF yr

(2) 24 (Ni-Cu)

YAz} v&sA S4A8F] Al, Ti, Nbso| &4t
H42A Hud g g g, 834 a8
o} zed aedgeA F43 AgAsE Jehlr]
W], MPAIZl ZAfele n2A%e] PR e
28 o4, pass 7+ 255 A GAAA, o F
o|& @ert ot TIG, HE olZ28HeRE 73t

(3) 9159 (Ni-Cr, Ni-Cr-Fe)

9l=dl 600, 625%°] YTsdittn Leixn glon
L4 8E= 2AS FAR AE7} o) €} TIGEE,
MIGEH, HEola 83 ol &3 £3589 ¥io] o
S5t e Afel rlojaz 2% B 4
7] wjioll SHAEE 9Al, 49, pass T REE B
A 28 ezt i

(4) 3&0](Fe-Ni-Cr)

Qlszo] 800, 825%°] ¥Esirin L on, <
do] wls] n2AF F5gol ¥7] wEel guEe
2 dzdA &HAE7t ol 8EHe A¢7t goh 59
UE % o|¥ pass It 2EHE dFsH & Zavt
Ak,

(5) &2 2ol (Ni-Mo, Ni-Cr-Mo)
s28|ZolC, C-276, BE 9ol Ztzte] Azt 7

RupEEEEEE $204% 6%, 20024 12H

H1u gles, ZZe FFAHERARE o] &3l
SHen S TIGEA Wl 71 Ltz oln,
yd &5 FolMe vug §340] JFasic}

24 = 3 e=2 8F

24.1 % % 5839 54 2 85347

F 2 FgEe yiE FCC 7Z= 71H7] w &
258 2125 E KT £ To ASe d
d70Ee] 382 8.94 mg/m3°] =S YERAT
F9 A7 2 @ Axxe Aghtl ofF B oy,
Ald HEME 1.5 E B ke Bk,

T L EUSES U 52 A7 € 4 AxE, B
2 Ag, 47129 vl A3} EFFF e 9
gl AR B 7154 ARE g ol &5 1 Sl
53 9L £ AVAREE Qs 7] AYH
o} A7) BF AAEA e 2olm 9t} B HE
524 %] wjl&e] water tubing, BY, fitting, &
wng7], e FF 2 oy o828 = A F
3 #8452 48484, brazing, soldering, vHE43
9 ¥HE ol gdlq AEE 4 Ut

T2 EHEE 2 A 4 € A=ER Q] &
A5l 9L v, £3Do] 2AR waA A
E5o] £3&d E¢HT 485 APANE = Uk
T T79 dde 2 £8S dd 24U 43 o
dF 87 22§ AE A F U

T 9 FHES T 7144 Wt 713 AeE
23712 g do| JlElAE ddsE Aol o). o
2] I e 9935 (Heat Affected Zone)H-
£ 93 2ol H]dle] dslso] 714 A=E A
ShAFIch E9E e 4 2ol W s 3
A neFdo] dojd 4 & Yt} wehr] HAFe]
g3} pass It x| EYPFe AsE HAe
2 qAANZE = Utk

T 9 FHF9 84, HEol=84, TIGEA,
MIGE4, 7k~ €3, H#]AFo] |85, AFF
Aol E& FANEH 2 FEFTo] ol 8ET HZ
dE FEolagHe o] rsE FAoH AFF
Aol Fol AF T &0 vl 2 TIG, MIGEHY
o] TERAAM gId g o] &=H: AT HIee
Target AES FdHo=E wlAmbEye] o] o]
23§31 Ao,

= 4 =338 8743 AL dATS 9 diiko]
7] g FWsH SnFEde] AA 71F ¢ 2F
o] WAsly] 4t w2 d¥exr: ZF9 zusE
el A 2 ZJEAste] 990] At}
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By

2.4.2 84AF"

1) 71F

8% F5E 27 2nergddr g3E 7
o olal SaAld] WEHe] 7]Fe] dct E=F &3
Zo| 47} A4 Hkgsle £5718 A AT
g g A7)e AsHEo] 4l o Felso]
Z718 AAdse A9 s AdskEe] fgld ofs
WE $27e 2 2 7kaghE Adsid 2
AA el v 2AFe A

(2) 88ZE

A B 2FgoA SnddI APAS
ol Aol otk snAFL e F& FFIH vk
a4 A dF=EY AeHEA F(Ph), As | €
Qlo] Hrf,

dAsHE AE, FaAETS LA FHEHol
gete oM & 5 ot o] EFVEAE
o] A%E neFHsGe] EAsl] el EHARLT
Aol Ex YF8He AF vj=o] ZAge] 47]7] 4

t}. ol 4ge WAE] A8 EHA HEE A4l
83l peenings #dh= Ao AapA o},

(3) €9%

5 49 B83e F2 onfA 939 #Fel7] iE
o aAEZE gz AZIEe o8 AL s
4, 5 2 g3 dAasHo] ¢Esy] wid 1
& duer 9 84F 254471 dasit, w2
VeAz el oa) B=rt dolz FAle Al A
7} 2olr}. ol AMZAA o8] 7k ol i
t} @982 WA A8 peenings ol &3l AF
o] zujgle vol A WA EANE s Zxe
A7}t WA,

2.4.3 £

(1) TIG, MIG €4

T g E33o 84 TIGE MIGEHWo] w@el
o] g¥ 1 St} o] HhHoE: ofdE Us FHF F
EAE AQdsta A diFEe & £ T¢ael HEE
t}. TIGEHS UE A7l A9 g A&,
MIGEH S 3¢ 83 2 S48 A& 8=
AE g vdA s AL A A9 Ak =
Ao X H¥o] 7Fssict.

(2) FEo}=284
TIG, MIG&A vla] idsiAwt d3F4de] F4

738

%31 2587} 215 BAET blow hole 2 slag £
5o Ago] WAE] 417] e dAjele o &HlE
7} ¥}, gAEg] W ¥iF 2 FA2AFY HE
o] ¢},

(3) #lo]# £#(Laser Beam Welding)

= 9 =339 LBW(laser Beam Welding) &%
= 3A AFEHA Ao F R FHES LBWE o &
sl 84% A% 7P & BAEL B9 oA A}
o] Ade 3 ATV} 9= Hold B
COz #lolA A& s7ge] ¥ YA E o 99% WA
g},

COz #olA R} v v mE 7= oA e
22 F {39 7\;1@01] o] g5 1 gt T2 NdZHE
o] §IA}b Flo|AE 27 o ®el F53rh. 1.06me] 3t
AL 7= YAG HI"MT: Nigt 2] =2 F58S
717 2402 539 B 2o w2 89 5gd v
Epdic},

(4) 2539 24 (Ultrasonic Welding)

5 O 55 H¥ske 59 832 microelectronic
A& delA uiFAHQ] 71&e] Hx Ut HFY BE
9 A 53 o7t 8wy, 138A] &4F AL
AR 418)4L RAake = gl "ot

(5) Aa84 (Resistance Spot Welding)
T 2 5T AR A5 AV € € AR
7} YE24E folaltl. Spot SH2WEE 5 3E,
AE 2 WF(Cu-Ni)F #& 30% IACS 32 1 9
dle] A7) AREE e AY F Fued 82 £
Atk 60% IACSE ZIehe 7] AxLE Ze &
e AFgadyonys 4T + gich

(6) =}z &3 (Friction Welding)
A gxzol gijo] Ago] AUAYF, Friction Welding
2 F 9 559 ARFAM 29Tt ddd] F
Hodg F2Eo] glon HEPF-9 SAHA= vi$-
°"?5}C’r. 2L 716% Ateze F 2 S8 52
Ao A ge= EFvlE, &, @27, .f;Eﬁ?lElfz
2 9 gloleby 59| t}E 343 A= Thssi.

7) B#°]4 (Brazing)

2 %@%‘1‘:’- Agg 4y vigs FY2E ol 8s}
A Z2 53 E97I00lA BelyoR fA i
g F ?\ldr g9 wa F&oMe G 78, 32 g
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53] #=F FFEE ] Slsl] SEE F
°]7} A g3,

(8) olF&E%e &4
T 2 UL 4R Al Mg 54 HE &
El’-‘i 44 2 W4Yo] 53tes 43 8] 2 =4
E 7ZEd o|FF43} HP8 ol gdr. dE 1
dugle] #ust el A Y AT A= =
2 Aad 29 e 434 9 4 84T olFA=
ste] Aol @Wol f7ET Sirh. =R ATl &
HA Bl o gae ngrert $7] wEe, 84
o] gaEHA FEEo] ¥l TAHEe HE A
371 fste] U2 3 2l#E(65%Ni-35%Cuds)°l
FUARA olgH1 dd. a2y oF &83Te
EAAE s S8 H2 2P0l F= o8
H3a glot. ndHEEA ol E ol
g 3 AR A 8884 A7 2
Adelx 24383HEe] A4 R 47E A, A
4 dgix S48 AF ¢ U 22y BH7E 2o
v e B3] Ak Qdle 3] dF MAFF
of Age] Ha gl Aot

38 E

oldoll A AWE ZAAY wAFEe EHde o2z}t
A §4yo] HE=H2 o, Z I3 FF £ A
o g &H¥e] e HEE U =T HE
FARAN HYske AFE Hiss] g 497t
2, dEFE, WY 2 FIAS F A3A
o] ol&x: Slvk. FHT ol H|HAEI AH7A
7144, A7149 5L o83l F2EAR £ oF
Uzl 7154530 S 2 AANEToR e ol &

o o e A 1Y Adge BEd AN
Al ARl NS Eoln AFAAY FIFIE
s B4Hole} A2Hect,
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