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Effect of alloying element on the solidification cracking of
the Al-Mg-Si alloy laser welds
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Thick . .
Alloy Si Fe Cu Mn Mg Cr Zn Ti others Al
(mm)
6K21-T4 1 1.051 0.11 0.00 | 0.07 | 0.60 | 0.02 0.01 | 0.02 | 0.01 Bal.
6K21-T4 2 0.99] 0.15 0.01 { 0.07 | 0.54 | 0.01 0.01 { 0.01 ] 0.01 Bal.
6K31-T4 | 1.2 [ 0.98 | 0.17 0.84 | 0.07 | 0.33 | 0.02 0.02 | 0.01 - Bal.
6061-T6 2 0.93 0.33 0.38 0.13 0.53 0.33 0.14 | 0.03 - - Bal.

Table 1 Chemical composition of aluminum alloys.
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Al lo | Thick Laser Shie[ding Gas flOW Welding 5](2(2‘)
power rate( £ /min) | speed
v (om) (kW) 8 Upper | Back | (m/min)
6K21 ) . " _ ; 6
Ar 10
T He 10 10
6K21 _ " -
14 2 4 Ar 15 | 10 5
He 20 10
6K31 _ — —
T4 1.2 4 Ar 15 10 9
He 20 10
6061 _ — -
2 3 Ar 15 10 4 pror
16 He | 40 | 10 B

Table 2 Laser welding condition.
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Fig. 1 Upper beads of Nd YAG laser
welds in the Al-Mg-Si aluminum alloys.
(non shielding).

T(*[‘nlmc)k MgSi | Excess Si
6K21 1 0.95wt% 0.70wt%
6K21 2 0.85wt% 0.68wt%
6K31 1.2 0.54wt% 0.7%wt%
6061 2 0.84wt% 0.62wt%

Table 3 Chemical composition of
Al-alloys.

S '(a) 'AI-S; (Sin'ger
/ \ et al. 1947)

(b) Al-Mg,Si
{Jennings et al. 1948)

Relativo crack sensitivity
o
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Fig. 2 Effect of composition on crack

sensitivity of some aluminum alloys.
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Fig. 3 Upper beads of Nd:YAG laser welds in
the 6K21 and 6061 aluminum alloys.

MECHANISM 4: Surface Nutleation

Fig. 4 Nucleation mechanisms during
welding
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Fig. 5 Electrolysis etched longitudinal
sections of 6K21(2t) aluminum alloy.
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