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Abstract

Strip casted and rolled magnesium sheet is become exiting material for car manufacturer, due to its better

formability and specific strength compare with conventional extruded sheet. TWB technology was attractive

for car body designer, because it saves the weight of the car without strength loss.

In this study, the laser welding performance of magnesium sheet was investigated for Mg TWB panel

manufacturing. The material was strip casted and rolled magnesium alloy sheet contains 3 wt% Al and 1
wt% Zn (AZ31). Lamp pumped Nd:YAG laser of 2kW was used and its laser light was delivered by optical

fiber of 0.6mm core diameter to material surface with focusing optics of 200mm focal length for TWB

welding. The microstructure of weld bead was investigated to check internal defects such as inclusion,

porosity and cracks. Also mechanical properties and formability were evaluated for press forming of car body.

For the results, there was no crack but inclusion or porosity on weld at some conditions.The tensile

strength of weld was over 95% of base metal. Inner and outer panel of engine hood were press formed and

assembled at elevated temperature.
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Table 1 Density and tensile properties for

automotive materials
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(a) TWB concept

' Density Tensile properties
Material (%%n), s TS 2L
(MPa) | (MPa) | (%)

Pure Mg 1.74 69 185 4
AZ31 1.78 220 290 15
SctAE 1.33 151 158 7
Pure Al 2.7 20 55 55
Al 6061-T6 2.68 276 310 16
Steel 7.8 200 320 40
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(b) Body Side Outer with TWB panel (ULSAB)
Figure 1 TWB concept and its application
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Figure 4 Main effect plots for sagging
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Figure 5 Tensile strength change according to
the travel speed and defocus
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Figure 6 The result of press forming with
sub—size TWB panel
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(a) TWB panel
Figure 7 Press formed part with Mg TWB

(b) press formed part

panel
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