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Optimal Control of Resistance Spot Welding Process

S. Chang ©
Depa.rtment of Mechanical Engineering
Myong Ji University

ABSTRACT

Although there have been many attempts to
control weld quality in resistance spot welding processes,
design method for an on-dine feedback controller based
upon process dynamics has not been suggested. This is
due to the fact that the resistance spot welding is a
highly complicated process, which involves the
interaction of electrical, thermal, mechanical and
metallurgical phenomena.

In this paper, an optimal control method based on
FDM model with shunt effect is presented, which can
regulate the nugget size, at the same time minimizing the
control heat input. Optlma.l PI gains of the controller
were determined by numerical optimization. Simulation
results show that, as a result of the proposed optimal
contro] ,the weld nugget can be made to approach a
desired nugget size w1tﬁ less control heat input than that
required for the conventional spot welding process in the
face of the shunt effect.
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