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Effect of Welding Parameters on the Microstructure and Properties
of Mg/Steel Resistance Element Welded Joints
under Constant Heat Input

Qin Xiaoxu, Zhao Zhenzhou, Liu Junwei, Li He, Lin Hongtao, Zhou Linzhu
(China FAW Corporation Limited, Engineering & Technology Department, Changchun 232000)

Abstract: To meet the requirements for vehicle lightweighting, resistance element welding (REW) is performed on
a die—cast magnesium alloy and a steel plate using steel rivets. Under constant heat input, different magnesium/steel
REW joints are produced by adjusting the welding current and welding time. The macrostructure, microstructure,
mechanical properties, and fracture morphologies of the joints are observed and analyzed. The results show that, under
constant heat input, heat is transferred from the surface of the electrode cap toward its interior; as the welding time
decreases, the through—thickness integral nugget transforms into two fan—shaped nuggets in the upper and lower
regions. With increasing welding current, the length of the gap extending along the interface and the distribution length
of the eutectic phase at the nugget edge between the steel rivet and the lower steel sheet decrease. Under constant heat
input, as the welding current increases and the welding time decreases, the shear resistance initially decreases and
then increases, reaching a maximum shear resistance of 6.37 kN; the effective shear displacement increases with
increasing welding current, reaching a maximum effective shear displacement of 4.56 mm.
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