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Abstract

A joint of aluminum alloy and carbon steel is difficult to fusion weld because
of the difference in the materials properties. However, this joint application was
continuously increased in an automobile industry because this joint could reduce the
gross automobile weight and directly affect to reserve the energy. Therefore, if the
joint could perfectly produce, a joint application could be affect to develop the
automobile industry. This research work aims to effect study of resistance spot
welding parameters on the aluminum and steel joint strength and to comparative
study of joint strength and joint microstructure.

The materials in this experimental were AA1100 aluminum alloys and SGACD
zinc coated steel with the dimension of 1 mm. thick, 25 mm. wide and 100 mm.
wide. The resistance spot welding was performed to produce the lap joint using
various welding process parameters such as a welding current, a holding time, and a
electrode tip pressure. The lap joint that was produced by a given welding process
parameter was investigated for the joint properties.

The summarized experimental results are as follows. An optimum welding
parameters that produced maximum tensile shear strength of 2200 N was a welding
current of 95 kA, a holding time of 10 cycles, and a welding pressure of 0.10 MPa.
Increasing of welding current affected to increase tensile shear strength of the joint
and increase the amount of aluminum dispersion at the joint interface. Increasing of
a holding time affected to increase the bonging between the materials and joint
tensile shear strength. A holding time and an electrode pressure that was high
deteriorated the joint macrostructure and microstructure and also decreased the
bonging between the materials. A lap joint that was set the steel over the aluminum
showed the higher joint tensile shear strength than a lap joint that was set the
aluminum over the steel. Macrostructure profile showed that the joints was within
the class C of JIS Z31339 and also could apply in automobile industry.

Keywords : aluminum , zinc coated steel, resistance spot welding, strength,
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