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Abstract

In this study, the welding force variation in friction stir welding of aluminum
alloy plates under different processing conditions were investigated. During the
experiment process, the changes of traverse force, lateral force and downward force
were measured by using a self-assembled force measurement system. The results

show that the value of lateral force was oscillating among the range of 20 N due
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to the vibration of the associated machine. Different traverse force was obtained in
each welding condition. The value of traverse force was distributed form 40 N to
140 N. The downward force was not kept in constant under a displacement control
welding procedure. The value of downward force had a 20 % (about 1 KN) variant.
The traverse force increases with increasing the tool traverse rate (v), nevertheless,
increasing the tool rotation speed (Q) decreases the traverse force. The traverse
force was inverse-proportional to the heat input rate (Q°/v). The change of the
curve of downward force in each welding condition has the same trend; moreover
the value of downward force has no evident difference. The variation of downward
force was little affected by the tool rotation speed and tool traverse rate, i.e. heat

input.

Key Words: Friction stir welding, Welding force, Aluminum alloys, Heat input
rate
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