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Abstract

Magnesium alloy is used on parts of aircraft and electronic equipment because of the highest specific
strength among the common metal materials. Recently, studies about appling magnesium alloy sheet to automotive
bodies are on the increase rapidly. For application to automotive bodies, researches about characteristics of
resistance spot welding of magnesium alloy sheet are essential. Magnesium alloy has low boiling point, so
getting sound bead shape is difficult when appling varies welding processes. Resistance spot welding is
also particular about setting optimum welding conditions because of spatter generation, pores and cracks
occurrence in nugget. And life of electrodes is very short because of alloying with copper that main material
of electrodes. This requires frequent dressing and replacement of electrodes and decrease in productivity of
resistance spot welding on magnesium alloy. Therefore in this study, for effective analysis of changes in
tensile shear load and nugget size during electrode life test, evaluate detail characteristics of resistance spot
welding on magnesium alloy sheet using dome type electrode.
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Table 1 Properties of alloys Table 2 Chemical compositions of AZ31(wt%)
Al alloy Mg alloy Mg Al 7n
Property AI5052 A731
Density (g/mm) 2.68 1.78 %3 3.0 0.7
Melting point (C) 607~649 437~632
Boiling point (C) 2519 1090 Table 3 Mechanical properties of AZ31
Thermal ductivit,
S Wmo 138 84.7 Y.S. (MPa) T.8. (MPa) EL. (%)
Thermal expansion 23.7x10° 26.0x10° 202 262 20
coefficient (cm/cm)
Electrical resistance 4.95 93
(uQcm)
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Table 4 Experimental welding conditions

Electrode force (kN) 2.0

Welding current (kA) 9, 11, 13, 15, 17

Welding time (cycle) 1,3,5 7,9
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Fig. 5 Tensile shear load and nugget size according to number of welds
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