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1. A&

B d7ae] A9 AT (1] oM E 1000, 5000, 6000418 <Fus FF FAS CW
COz laser &3t §HM=, §459 FdY, JGUE ZAFL2H ol IFuF IF
laser &9 AdlFHA neddgsLAdS A ’5‘12 Hrrstden, CW CO: laser &4
Al 100041, 5000A41E, 6000Ad o2 4FulF a9 neFdRFAHol 78S &9
sA. ok=2 & vl w$ wE §HEE (—rm/rmn)% 2t laser -84 processol A&
A n2TddFrAY B9 53 € Y7k Bgo] ofy FYPHo| A &k B A7
M do 7€ T n2TdFATAY Ao 48 FHF oz FJU3k GRuE
FF BAE AHE3HA tapered Al CW CO; laser €922 autogeneous melt-run &4
g o wAstE H=FTEY Holg ddFRTAHY AFE A F JEINE FAEY
(Z &Fow 5 @A AALH n&dEZTE 7 tapered A A LA vj=Fad 2
ol¢to] FATAAE HFAFOIN) NEL N&TILFA SAFI e A - 3
=Z &3,

2. Ad3d

2.1 £dxA
B Ao ALg d20E §F B4 7, T4, 38gxA4L Table 19 Yehuglet

Thickness . .
Alloy (mm) Si Fe Cu Mn Mg Cr Zn Ti Zr
1200 2.0 0.06 027 | <0.01 | <0.01 | <002 | <0.01 | 0.01 0.01 -
1050 6.0 0.12 0.33 - - - - - 0.01 -
5251 2.0 0.05 016 | <0.01 | 023 191 | <0.01 | 0.04 - -
5251 6.0 0.14 0.36 0.03 0.25 2.19 0.02 0.05 - -
5083 2.0 0.14 0.29 0.02 0.63 4.46 0.05 0.01 - -
5083 6.0 0.18 0.37 0.02 0.80 4.08 0.15 0.03 0.04 -
6061 1.6 0.62 0.25 023 | <001 | 092 0.17 | <001 | 0.02 -
6061 6.4 0.63 0.38 0.30 0.05 0.87 0.20 0.10 0.02 -
6111 22 0.63 0.48 0.31 0.10 1.06 0.20 0.14 0.02 -
6082 2.0 0.92 0.42 0.05 0.50 0.90 0.02 0.05 0.02 -
6082 6.4 0.99 0.29 0.03 0.67 0.82 0.01 0.05 0.06 -

Table 1 Nominal chemical compositions (in wt.%) of aluminum alloys used (balance

aluminum).
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2.2 Tapered A18 J4 2 X

1.6~22mm F7 sheet= Z28 Ao 2 6~64mm F4 plates 7| A7} 522 Fig.l3
Zol SHMAIEW,), SHEZEWy, AEAol(L)L 4 AAFHoz WHIAAH £ A
o},

2.3 Tapered A1¥ 2] melt-run CW CO; laser &3

Tapered Al# 9} Zo] FL& FE(WHAA o] Y& FE(WoE &l Ad SHAE vt
Flat position® & CW CO; laserE A43sld $4AL Y melt-run &H3A. ojw &FHMA
ool vl FAME wel Fade] #A, st FxAA FFE AFE vedo
L£HZAL gALYe JEE 39, 1.6~22mm F7 sheetd A$ #olA &3 5KW, &
A& % 6m/min, 6~6.4mm F7 plate?] A #lold &3 10KW, 34 % 5m/minZ 3
=3

24 #ddol &4 ¢4 d4d@ErA AF

Tapered A8 Yetd SHH=FTdEo] 9% £& dye penetration FY & ©]-&3t %
obdl & FddolE FAsAY. &Y= do] (F& AHA)Y A v =FFd Zol9
Wl 288 percentage crack length (PCL)Z 3o ol& #4749 AFE AL,

25 A8 A HAg F HH TaperedAHE& o] 43 ¢FrE F5 A2TFAHT

UM AFdA neTFEFTAel HE & ReR AN 6082 TA(Cmm FA)Z
tapered A|E-E 7|2 0= 1200 R 5083 BAE A AHEEAd W, W, L T F ¥sE
AN A U A F AFE W3A7|H PCLY PAE TS A EA FHF
Ws, Wi, L& A% of 43S Fa HA33 taperedA & ol &5td A2 T/ &F
nE qEe 22TEATHYE AFH e Hrle

oX

T
B ooX

3. 494 % »&

31 Al|dol(L)7t FTdd 2ol & PCLA mlAIE FF

SHMANEF(WIE 10mmE 8t AlH ZojE 100, 200, 300mm= 3dt%l-& W AlHZo]
7b 7l wE HESHIAZoNL)E F7HstAHFig2). 22y vEFdold did v=
FIE Zolo WEE, & PCLS A¥Zolst Zuflol A9 dAsAH(Figd). @ehA H=
Fdd4dol dAd PCLE ddAFAATE AL sdd. A8 o7t 100mme 4
§-o w8l 200mm, E=¥ 300mm¢! ¢ PCL#Ee] EAto] FHol o]Fo] AFPdM= AlH9
Zol& 200mm= 1AL W, WeE W 3tA71 AR

32 &HMAF(Wol PCLAl FlA = F&

Lg 200mm= 333 AlHAA SHNAFWIE 5, 10, 20, 30, 0mm= HIA S =
W7t 5718l wet PCLES Z4dtd Wt mmdde ZE AHAA 48 242 |1l
o Wyt 5mm® 10mm=z ZHAaded wel PCL2 F71sta dAS @& JedA d9
(Fig.4). WetA We7t Smm, £+ 10mmY 4 Hd #d@d,4E& Hele Aoz Holy
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B AT Weo HA4 AFE o d9e Agsgch Wob 938 9@ Wb Fes
PCLE Z7het). weba Add We 59 44L 6082 T VAR ohdet 4uiHed =
FARFAE ST A 5083, 12008 A 2AS] HARES Ao

=
=
2
T

33 23FRZ(Wool PCLA mAE 9T

XAZQol(L)E 200mm, EHMAZF(W)E Smm % 10mmE stH-& # 1200, 5083, 6082
g @Ae PCL W3 E Fighla),bdl Zz Jetidct. Wt S71gkel mhel PCLo| 4
o] 9AS oz FPHD Ak APAA ATFEHEATFA WHEHAY FAR AFs 2
o] tapered AAAFE We=bmm, Wi=30-60mmo]t}. Ws=10mm 7 ¢l (Fig.5(b)) 5083
3 1200 ¥AY n2FATFA] 9471 ARAA FrtddgekE A9AA HEpTh

3.4 Tapered A|H 9] HAXF HA

Tapered A1H 9 Ws, Wi, Lo] PCLo| ulX= JFS ZAIFGo=2H HA W, W, L& 2
A 4 Yu}. tapered AW HH A4 We=bmm, Wi=30-60mm, L=200mm= ZA}H At
a2dd £AHMNAZ(W)E 5mmB & 2$ sheet AlH Z2¥ Y-S tapered AlHo] ¥
HEe d47 plate AE &4 AAFAN @A £FEALE FHIY] A W.E
10mmz Z7FAZAt Wis 40mm, LE 200mm= AAs gk o] Ad3oA UL tapered Al
A FAXNFE Matsudasol [2] AL SHA 22T S S33%7] A8 HAH5
g AE X5t A9 FY5H

35 o2 YNy §F uw U FHe RLFAUFH

W.=10mm, Wi=40mm, L=20mm¢] # o2 FF9 &FuF T2 ##3 FAL tapered
A" 29 ANPE 27 Fighla),b)e 2L AAE AYth neFARFHE FH A7
A ZA® AAH dvtsh v @ W.E 10mm2 ate] 12003 50839 BFH FAR
229 rankingel wHAlol ebstth ey medRsel uHA Fgo] o] wel
Js Loz Frtd & A& FAsYh

4. 2&

4H& =7 w2 CW CO laser 3 Al tapered A& o] &3] &FuFy F59 1
FARFAE kg £ ATk A AW A¢E We=bmm, W=30-60mm, L=200mme]
A8 ZddA W& 10mmZ 3= Aol 4P &o)5A Ao

g

¢

1. $29, “‘g9nF TF dolA 459 n2adAFA", dFLHES 199 £ASe
%Etﬂﬁ N8R, pp274-271.

2. Matsuda et. al, "A new test specimen for self-rectraint Solidification crack
Susaptibility test of electron beam welding bead-Fan-shaped cracking test”, Trans of
JWRI Vol. I, No. 2 1982, pp87-94.
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Fig.l Configuration of tapered specimen used for crack tests.
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Fig.3 Variation of percentage crack length (PCL) with

tapered specimen length (L).
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Fig.2 Variation of longitudinal crack length (Lc) with

tapered specimen Jenght (L).

PCL {%)

100 T : R
R .
801 . *
H .
T
.
o
o
8 o .
407
* Wt=40mm'®
] ] * W30mm
207 o 5 vit=domm
.
C W60mm
o wi=100mm
0 . . 3
0 10 20 30 40

Start edge width, Ws (mm)

Fig.4 Variation of percentage crack length {PCL) with

start edge width (Ws) for tapered specimens made

of 2mm thick 6082 with different values of W from

30 to 100mm and specimens made of 6A4mm thick
6082 with W=40mm’.
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Fig.5 Variation of percentage crack length (PCL) with

Finish edge width, Wf (mm)

(b} Ws = 10 mm

the finish edge width (W) for a range of aluminium

alloys.
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Fig.6 Solidification crack susceptibility aluminium alloy

5083 6061 6082

{3} 6 nym thick alloy




