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Development of a practical control method of thermal stresses in an intelligent comp
osite plate with heat resistance

Ashida, Fumihiro
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A multilayer composite circular plate consisting of a structural layer with heat r
esistance, a piezoelectric sensor layer, and some piezoelectric actuator layers is taken as an analytical
model in this study. We have developed a method which provides an intelligent function for autonomously co
ntrolling the transient maximum thermal stress in the structural layer so as not to exceed its allowable s
tress, adapting to an unknown thermal loading acting on the structural layer. Furthermore, we have develop
ed a method for optimally designing the multilayer composite circular plate so that the performance of the

intelligent function is at its maximum. Then, the optimally designed model is presented and the highest s
uppression ratio of the maximum thermal stress is revealed.
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