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Crack Susceptibility Reduction and Weld Strength Improvement for Al Alloy 5J32-T4
by using Laser Weaving Method
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Fig. 1 Schematic diagram of laser scanner system

Table 1 Chemical Composition of Al 5J32-T4
(wt. %)

Si Fe Cu Mn Mg 7n Ti Al

0.03 ] 0.08 | 0.33 | 0.01 | 56 | 0.01 | 0.02| RE

200mm

Welding direction
o
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10mm

Fig. 2 Schematic diagram of solidification cracking
test specimen
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Table 2 Welding conditions of solidification Table 3 Welding conditions for lap welding
cracking test
- - - Weaving Weaving Laser power Welding
Wegvmg Weaving Laser power Welding width frequency (k\;}) speed
width frequency (kW) speed (mm) (Hz) (mm/s)
(mm) (Hz) (mm/s)
2.5 3.1
2.5 1.92
5 3.1
5 1.92
2 7.5 3.1 50
2 7.5 1.92 50
15 3.12
15 1.92
20 3.12
20 1.92
1 3.1
1 1.92
2.5 3.1
2.5 1.92
5 3.12
5 1.92 4 50
4 50 7.5 3.13
7.5 1.95
15 3.27
15 2.02
20 3.33
20 2.09 ; .
linear linear 3.07 50
linear linear 1.92 50
100
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Fig. 5 Bead appearance and X-ray test results for crack susceptibility test
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Fig. 6 Bead appearance and X-ray test results for lap joint welding
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Fig. 8 Measuring weld length

5HzSF 20HzolA 73S Hloju:s ZAnE Holt)
AQld Ale] gheke 8404 dojung 83

KRN - HABERs 2746 4%, 20094 8H

424 —@— 4mm

404

384

36

Weld length (mm)

34 4

324

304

T T T T

0 5 10 15 20
Weaving frequency (Hz)
Fig. 9 Measured weld length

&3 gdggrete] AAEe ol 32 Hriep]
Y8l Fig. 83 22 Wow ¥ wHe 85Zo|
(weld length)E =33l Fig. 99 Uehioith. A
I E ARl Fig. 79 2] 9 Fo71 AR
T5 Aol ke Adel dx=d, AW =
2mm, 99 F35 20Hzl A= glojuh 9w
T3 15HzE T §34017F 2 2IE HAF
o S A Y 3 22 Y FodAe 6T
o] FHOR &Hort Hhdte AW YRR
ole wel &AF&2 °a“°§§“"i-9‘r94 ZAAHS] o]zt

=3t o2 gt

o

S
Feshe

373



30 43999483
ATNARE THAN Soldo] EAsHs W= 44(6), 1999, 238-266
2mm, SE% 'Zr‘lﬂ"/r\‘ 5Hz ZAdM= X-ray A3 A3} 3. M.ldKumag?i IlRe(.:eTlt Techr(lioloiical ievelopx\n)verll(ti. in
. _ o s welding of aluminium and its alloys, elding
A shte] FAT JAelA 71go] AZHALL, ol= International, 17(3), 2003, 173-181
ol AR =rF st 2oz Addn. A g 4. S. Ramasamy and C. E. Albright : CO; and Nd-
o|A &4 AWIANE ZkE 4 85kNe #He /1A YAG laser beam welding of 5754-O aluminium alloy
- = for automotive applications, Science and Technology
7l H] 73k oH] 842 3jFloie Ao x]ﬁg_xqi
]Lf WA s all eT Teed i of Weldign and Joining, 6(3), 2001, 182-190
=& e 7 glem Y &4 ZRAATL 31 5. E. Schubert, M. Klassen, 1. Zerner, C. Walz and G.
= 3o =8 Ao®g dddEng Sepold : Light-weight structures produced by laser
beam joining for future applications in automobile
4 A = and aerospace industry, Journal of Materials
= Processing Technology, 115(1), 2001, 2-8
- 6. S. Kou and Y. Le @ Grain structure and solidification
B o ;\% _| olZ )i L Axly] A o :
= Aol E 532-T4 Serle da BA7] 84 cracking in oscillated arc welds of 5052 aluminum
i=] = =1 =) =
Fo #d BA 9 EHATE MAs] S8l dlelA alloy, Metallurgical Transactions A, 16A(7), 1985,
e Agant dold o 87 A 9 £ 9 1345-1352
oH Zu2 ZAWSR slo] 2|7 T W) 7. M. I}jutsu?a,t Kf S}fido~ and Tl.1 Oka.da 11 Fan slils.ped
B cracking test of aluminum alloys in laser welding,
HHos 1eRd UedS Frleiglen, gy & Proceedings of SPIE, 4831, 2003, 230-234
Aol el AHRIGHEE Hrtste] o 22 2 8. M. Sheikhi, F. M. Ghaini, M. J. Torkamany and J.
29 oégiu} Sabbaghzadeh Characterisation of solidification
cracking in pulsed Nd:YAG laser welding of 2024
1) nedd AAAT oA 9H AL Al AM & aluminium alloy, Science and Technology of Welding
T A and Joining, 14(2), 2009, 161-165
Aol vlall #d do] Aag As gelsisint. @ 9. J. H. Dudas and F. R. Collins : Preventing weld
< 9N FuME A HI fARE SHH|EE cracks in high strength aluminium alloys, Welding
PAslo] 7Y AL gAlslod 9 FueE Journal, 45(6), 1966, 241-249 ' .
=02 AL 7 7Aool 7hadsle] FAo] uas 10. W. I. Pumphrey and J. V. Lyons : Cracking during
N R = o e the casting and welding of the more common binary
Al g A FoeE ¥ 7R Aedlle 99 aluminium alloys, Journal of The Institute of
o oJaf &gA7F TR AW ZIt Faeta o Metals, 74, 1948, 439-455
A 7Y e =k 11. J. D. Dowd : Weld cracking of aluminum alloys,
Welding Journal, 31(10), 1952, 448-456
5 12. J. W. Yoon : Effect of the Mg content on the
A AT} =H AT o|x YHle] AL
2)] s - ﬁ:i :‘er el 1;4 °“]_ 8 [i} solidification cracking susceptibility of the Al-Mg
2k A4 Ao sl =2 AERIAAEe] 2R} Tk alloy laser welds, International Journal of KWS,
sttt TY AW FIollA ) FHol AHFE A 1(1), 2001, 63-70
g AR =} Zrlets AS HoFth o] & 13. J. W. Yoon : Solidification cracking susceptibility of
- _ Al-Mg-Si Alloy Laser Welds, International Journal
SA A FAlslE R &2 Z o)y ATl T ok
fL(’y ddstaR gdelt Cee 0"4 °¢ of KWS, 2(2), 2002, 42-46
9o = [e) Z*“ A~ =z = . . . . .
g Fom E2 9 FupoM £8A9 FHoE 14. V. Ploshikhin, A. Prikhodovsky, A. Ilin, M. Makhutin,
13t gxZo] Zavp A A AW To] A C. Heimerdinger and F. Palm : Influence of the
sl7F #EE weld metal chemical composition on the
solidification cracking susceptibility of AA6056-T4
% T = 3 alloy, Welding in the World, 50(11/12), Doc.
O
5 LT = ITW-1758-06, 2006, 46-50
] ) 15. D. Dittrich, B. Brenner, B. Winderlich, E. Beyer
L. In.aba, K. Tokuda, H. Yamashita, Y. Takebaysh.l, T. and J. Hackus : Process in laser beam welding of
Minoura .and 5. Sasabe_ Wrought  aluminum aircraft fuselage panels, ICALEO 2008 Conference
technologies for automobiles, Kobelco Technology Proceedings. Paper No. 1804, 2008, 863-871
Review. 26, 2005, 55-62 16. M. Schimek, D. Herzog, D. Kracht and H.

2. H. Zhao, D. R. White and T. DebRoy : Current issues
and problems in welding
aluminium alloys, International Materials Review,

laser of automotive

374

Haferkamp Local effects of bead-on-plate welding
seams to increase strength and rigidity of sheet
Proceedings of the Fifth

metal construction,

Journal of KWJS, Vol. 27, No. 4, August, 2009



dolA S A& &FvF T 5J32-T4e &4 T A 9 SRTE ol v A7 31

International Conference on Laser in Manufacturing

2009, 2009, 27-32 ks

17. F. Matsuda and K. Nakata : A new test specimen + 19824
for self-restraint solidification crack susceptibility A ed Y S AHTRATE
test of electron-beam welding bead, Transactions of o 8N 2 A3}

JWRI, 11(2), 1982, 87-94 * e-mail : dksdudsk@kitech.re.kr

ERE e
+ 198144 + 197394

APV EATY $HHFATPY
- 813994 2 A5
* e-mail : kdchoi@kitech.re kr

FAPINEATN S AFATY
-8R 3PAN 2 AES

*e-mail : chkim@kitech.re.kr

REEH: - REHEEE 2746 4%, 20094 8H 375



