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NON-L INEAR BEND ING, BUCKL ING AND FA IL URE
OF ELASTIC THIN CIRCULAR PLATES
UNDER COM BINED THERM AL AND FORCE LOAD ING

Chen Xiaowei"?, Chen Yuze’, Yu Tongxi', and Yin Y ihui®
1 Det o M echanical Engineering, H KUST, H ongK ong
2 Institute of Structural M echanics, CA EP, Chengdu, 610003, China

ABSTRACT The governing equations of non-linear dynamic reponse of an axisymmetric elastic thin
circular plate subjected to an arbitrarily transverse force and a themal energy deposit are formulated D efor-
mation featuresof thin circular plates and the factors that affect failure are discussed by a quasi-static analy-
sis It is shown that themal buckling is one of themajor failure modesof thin circular plates in the case of
short-duration themal energy deposit Themal buckling aw ays occurs before reverse bulging or reverse
plugging Similar to the increase of the transverse load, the increase of the pow er level of themal energy de-
posit w ill accelerate the themal buckling The temperature-dependence of material properties and the time-
gace distribution of themal energy deposit both significantly influence them echanical reponse and failure of
the thin circular plates

KEY WORDS oombined themal-force loading, thin circular plate, themol buckling, temperature-de-
pendent material properties, laser
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