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Fig.1 Maximum critical buckling temperature and cross-sectional area distribution for maximum

fundamental frequency of different temperature of clamped-clamped beam
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Optimum design of beam under thermal loading for fundamental frequency
and critical thermal buckling temperature

CHENG Geng-dong”™, YU Na, WANG Bin

( State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology , Dalian 116024, China )

Abstract: Changing the distribution of the beam cross-sections can change the axial pressure, thus
improve fundamental frequency and critical thermal buckling temperature. Beam under thermal load
for maximum fundamental frequency and critical thermal buckling temperature is optimized with given
volume constraint. Size optimization of the clamped-clamped beam cross-sections shows that optimum
frequency increases more significantly under thermal load. With increasing thermal load, the optimum
solution of maximum frequency design is similar to the solution of maximum critical thermal buckling
temperature design; the optimum solution of maximum critical thermal buckling temperature design is
similar to the solution of maximum critical force design. The beam cross-sections distribution of
minimum axial pressure is analyzed and the above phenomena are explained.

Key words: thermal buckling; thermal vibration; fundamental frequency; critical thermal buckling
temperature



