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Optimization of Process Parameters for Friction Spot Joining of AA5052 Aluminum
and SGACD Zinc coated-Steel Joint by Taguchi Method
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Abstract

Dissimilar materials joint that applied in industries such as an automobile industry
has an advantage for improving the structure flexibility when the load was applied. The
joint also decreases the ratio of strength and weight of the structure that directly
affected to energy preservation. Recently, the joining of the dissimilar materials joint is
continuously improved the joining process for the sound weld of the joint. So, this
article aims to study of the effect of the friction spot joining parameters on 1100
aluminum alloy and SGACD steel lap joint strength. The article also aims to
comparative study of the relation of the microstructure and the tensile shear strength
of 1100 aluminum alloy and SGACD steel lap joint strength.

The experiment was started using MINITAB15 to design of the experiment (DOE)
and then find the relation between the friction spot joint parameters. The DOE results
that obtained from MINITAB15 were also compared to the real experimental results.
The materials for the real experimental results were AA1100 aluminum alloys and
SGACD zinc coated steel with the dimension of 1 mm. thick, 25 mm. wide and 100
mm. wide. The friction spot joining was carried out to produce the joint by varying
various welding process parameters such as a rotating speed, an insert pin speed, and a
holding time. The lap joint that was produced by a given welding process parameter
was investicated for the joint properties.

The experimental results are as following. The friction spot joining could
successively produce the lap joint of AA1100 aluminum alloy and SGACD zinc coated
steel. The optimum condition that gave the tensile shear strength of 2323N was the
rotating speed of 4500 rpm, the pin insert speed of 6 mm/min and the holding time of
2 s. The bonding of the materials at the joint interface was directly increased with the
increase of the rotating speed. The interaction of the rotating speed, the pin insert
speed and the holding time on the tensile shear strength was about 0l=0.05 uag
90.32%. The uncontrollable parameter affected to the tensile shear strength of 9.68%.

Keywords: friction spot joining, aluminum, zinc coated steel, shear tensile strength
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