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FEM analysis for laser welding condition of AL5083
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Fig. 1 Finite element modeling
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Table 1 Dimensions of heat sources for laser beam
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Table 2 Analysis conditions for laser welding of AL5083

Heat Source of laser beam

Conical type Hybrid type(conical typethat type)

(Nd:YAG laser) Nd:YAG laser Diode laser

Maximum intensity Beam Beam Iz iayvimum intensity Beam Beam Beam Beam

3 power | diameter 3 power |diameter| power | diameter

(W[ mm’) (W) | (mm) (W /mm®) (W) | mm) | (W) | (mm)
4500 2872 04 4500 2872 0.4 500 1
5000(Case 1) 5000(Case 3) 3191 0.4 500 1
| 5500(Case 2) 5000 3191 0.4 700 1
6000 5000(Case 4) 3191 04 1000 1
7000 5000 3191 0.4 1200 1
10000 5500 3510 0.4 1000 1
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(a) Section of xz(conical) (b) Section of yz(conical) (c) Section of xz(hybrid) (d) Section of yz(hybrid)
Fig. 3 Fusion zone of xz and yz section for heat sources
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Table 3 Results of temperature, fusion zone size, displacement and residual stress for analysis conditions
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condition [ Plane of xz{Plane of yz diameter of surface| center(T) {mm) stress(Mpa)

U 0.52 {{Upper{ 0.53
Case 1 [ poe 052 754 0.009 116

Rear| 0.09 [Rear| 0.1
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(a) Section of xz{conical) (b} Distribution based on 8Mpalconical) () Section of xz(hybrid) (d) Distribution based on 8Mpalhybrid)

Fig. 4 Residual stress of xz section for heat sources(von Mises stress)
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(1'1) Phase transformation on course (b) Phase distribution of  (c) Phase transformation on course (d) Phase distribution of
of heat source(conical) xz section{conical) of heat source(hybrid) xz section(hybrid)
Fig. 5 Phase transformation on course of heat sources and phase distribution of xz section
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