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Abstract

In automotive industry, light weight vehicle is one of issues because of the
air pollution and the protection of environment. Therefore, automotive manufacturers
have tried to adopt light materials such as aluminum alloy to production line.
Aluminum welding using laser has some advantages high energy density and high
productivity. It is very important to understand weld characteristic according to
welding condition in order to determine the possibility of application to car body.

In this study, Nd:YAG laser welding of 5182 aluminum alloy with filler wire
AA5356 was carried out through experimental design according to wire feed
rate, laser power and welding speed. Weld bead shape in terms of cross section
photo, bead with, height of reinforcement and penetration depth and mechanical
property in terms of tensile strength and formability was investigated. Analysis
of variation (ANOVA) was performed to know the effect of weld parameter for
weldability, laser power was statistically most significance factor of three variables.
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Table 3 ANOVA for tensile strength about welding parameters

Degree of

Factor Sum of square Mean square Fo F(0.01)
freedom
WFR 38868.6 2 19434.3 60.5 0
LP 161253.4 2 80626.7 251.1 0
WS 83573.2 2 41786.6 130.2 0
WFR X LP 18530.2 4 4632.6 14.4 9.72E-10
WFRX WS 905.9 4 226.5 0.71 0.59
LP XWS 28051.7 4 7012.9 21.8 9.81E—14
WFR X LP X WS 5742.4 8 717.8 2.2 0.03
Error 40775.39 127 3211
Total 9208421.7 154

Table 4 ANOVA for Erichsen ratio about welding parameters

Degree of

Factor Sum of square Mean square Fo F(0.01)
freedom
WFR 4.71 2 2.35 3.77 0.03
LP 90.89 2 45.44 72.85 0
WS 26.82 2 13.41 21.49 0
WFR X LP 23.6 4 5.9 9.46 0
WFRX WS 1.72 4 0.43 0.69 0.61
LP XWS 25.56 4 6.39 10.24 0
WFR X LP X WS 13.65 8 1.07 2.74 0.01
Error 31.81 51 0.62
Total 4886.2 78
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