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Fig. 1. Schematic of the laser welding process [14]
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Fig. 2. Meshing and mechanical boundary conditions of problem
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Table 1. Specifications of the studied states in simulation

B9 Sl By9 Caeles
Lol S8 Gy | S By | e B | s Gl
Sk Fooshes

Al Al6061 Al5086 A A
A2 Al6061 Al5086 VIO \

A3 Al6061 Al5086 \ \

A4 Al6061 Al5086 \ N

B1 Al5086 Al6061 A /o

B2 Al5086 Al6061 \/0 \

B3 Al5086 Al6061 \ \

B4 Al5086 Al6061 \ V0

B0 L lls (s @ Gl oo 398 9 )l9e (o9 AT
30 5l SoS gl dlolee Culgd L0gad dwlore | oole S
ouls osld U’“"L"" Y Jgd} ) ).«ol} umbg).b ) oolaiul Sy940 )L.ﬂ
Ivygvel el
¥ Jysa 3l 0 50T 53 5, 5 Sl ol b
@ bsyeong sl S 5 Sl bluil cuyps o)l Jlal o o
g 48,5 & g0 Libgh 4o ool all slacols b gillas 5LIT g0
2 Pl nl el (B Sl g 4 LSe35 ol aries

Gl s 5l alo e a0 VY] il sas ools Lioles ¥ Jga

04«

TP oS 5l b Dyge 4 A5 o (nl j0 05 se solatul
250 (G5 g A e g 99800 a8 SIS p3 Led g 58
Lgpe alaily 03,5 o dumlne (oYU B3 g oy b a5l ala

M

DAl sl e (V) dasly & 90 a5 95—y guuils dlolao 4
) ¢
0'=(A +B¢ ) 1+CIn—
&

B&l

A g el ol sl abasd o 0 wdud 20 O aal, ol o
T il oo comds s b a5 ot o0le slacobm sn .C B

Lol oole g8 oo T 5 Jlil sloo T a3 (slalasd glos



[¥) g ¥e] 5LIT 90 5 95— oy gumils adolao gl ¥ Jguo
Table 2. Constants of the Johnson-Cook Equation [20, 21]
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Table 3. Mechanical and thermal properties used of the two alloys [22]
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Table 4. Applicable conditions for the latent heat used of
the two alloys [26]
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Fig. 3. Gaussian heat distribution in 3D state
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Fig. 4. Comparison of experimental [27] and numerical results
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Fig. 5. Temperature time history of a point in welding line
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Fig. 7. Temperature variations along the thickness in the welding region of a samples
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Fig. 9. The extent of the molten pond and the different welding areas in the A samples
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Fig. 10. The extent of the molten pond and the different welding areas in the B samples
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Fig. 11. The longitudinal residual stress ¢, along the thickness in the joint region in the A samples
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Fig. 12. The longitudinal residual stress ¢ along the thickness in the joint region in the B samples
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Fig. 13. Transverse residual stress ¢ along the thickness of the joint region in the A samples
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