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Thesis Title Effect of Tool Shoulder on Friction Spot Joining Joint Strength between

AA1100 Aluminum Alloy and SUS304 Stainless Steel

Name — Surname Mr. Adisorn Pliandist
Program Manufacturing Engineering
Thesis Advisor Assistant Professor Kittipong Kimapong, Ph.D.
Academic Year 2014
ABSTRACT

The combination control of material flow around the friction stir spot welding (FSSW)
lap joint interface was an important factor to produce a perfect joint. This control could be
succeeding when proper FSSW tool geometries and welding parameters were designed and applied
for producing a joint. Therefore, this research aimed to study the effect of FSSW tool shoulder
geometries on tensile shear strength of the AA1100 aluminum alloy and the SUS304 stainless steel
lap joint.

The experimental materials used in this research were the AA1100 aluminum alloy and
the SUS304 stainless steel with 1 mm in thick. The sample materials were cut into a rectangular
shape 100 mm in length and 30 mm in width. The experiment was carry out by using a FSSW
process that applied different parameters i.e. 5 types of FSSW tool shoulder, the rotating speed of
2500-4000 rpm and the inserting rate of 4-10 mm/min. The welded specimens were investigated for
its tensile strength, hardness and macro-microstructure.

The experimental results can be summarized as follows. Increasing the contact surface
between the tool shoulder surface and a weld metal decrease the aluminum thickness at the joint
interface. This was resulted in decreasing the metal combination and decreasing the joint strength.
The maximum tensile shear strength of 2110 N and hardness of 63 HV were obtained when the flat
tool shoulder, the rotating speed of 3000 rpm and the insert rate of 8 mm/min were applied for

producing the joint.

Keywords: friction stir spot welding, lap joint, tool shoulder geometry
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