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Abstract

In automotive industry, applying of Mg alloy to autobody has been issued recently as a light metal. But
poor resistance spot weldability of Mg alloy is blocking commercialization. So studies on improving resistance
spot weldability of Mg alloy is increasing continuously. For reduce loss of heat input during welding, inverter
DC power source is considered because of short rise time to target welding current. But rapid rising of welding
current can increase temperature rapidly in nugget and oxide film between electrode and base metal, and
that causes generating expulsion on low welding current range.

In this study, for increase optimum welding current range and prevent generating expulsion, applicate
various types of welding current waveform controls during resistance spot welding. For analysis effects of each
current waveform control, acceptable welding current regions according to electrode force and welding time
is determined and lobe diagram is derived. In result, pre heat is proposed as optimum type of welding current

waveform control.
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Table 1 Chemical compositions of AZ31B (wt%)

Mg Al 7n

96.3 3.0 0.7

Table 2 Mechanical properties of AZ31B

Y.S. (MPa) T.S. (MPa) EL. (%)

202 262 20
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(a) Inverter DC resistance spot welding equipment

75

(b) R75 type electrode

Fig. 1 Welding equipment and electrode
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Fig. 2 Various types of current waveform control

Table 3 Designs of various current waveforms

Type Distribution of time (ms)
DC 150
pre heat 75(pre heat) + 75(main current)
post heat 75(main current) + 75(post heat)
up slope 75(up slope) + 75(main current)
down slope 75(main current) + 75(down slope)
multi pulse 50(each pulse) x3, 16(cooltime)
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Fig. 3 Tensile shear load and nugget size accord-
ing to current (DC)
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Fig. 4 Tensile shear load and nugget size accord-
ing to current (pre heat)
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Fig. 5 Tensile shear load and nugget size accord-
ing to current (post heat)
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Fig. 6 Tensile shear load and nugget size accord-
ing to current (up slope)
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Fig. 7 Tensile shear load and nugget size accord-
ing to current (down slope)
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ing to current (multi pulse)
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Fig. 10 Nugget size distributions with various current
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