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ON THERMAL BUCKLING OF A SIMPLY SUPPORTED RECTANGULAR
FGM PLATE

WU Lan-he, WANG Li-bin, LIU Shu-hong

(Department of Mechanics and Engineering Science, Shijiazhuang Railway Institute, Shijiazhuang 050043, China)

Abstract: Based on the classica plate theory, the equilibrium and stability equations of a rectangular plate made
of functionally graded material subjected to therma loading condition are derived. The material properties are
assumed to vary as a power form of thickness coordinate variable. Closed form solutions for a ssmply supported
rectangular plate made of functionally graded material under uniform heat change are presented. The influences
of the plate aspect ratio, relative thickness of plate functionally gradient index, and displacements of neura plate
plane on the buckling temperature difference are discussed.
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Table 1 Influence of neural plane displacements on the critical temperature difference

h/ k=0 k=025 k=05 k=075 k=1
a * * * *
(D DT, O, DT O, DT O, DT O, DT,

cr cr cr cr cr

*

0.01 17.09910 | 17.09910 11.72801 12.00981 9.687899 10.41647 8.596539 9.743398 7.943771 9.436528

0.02 68.39642 | 68.39642 | 46.91204 48.03926 38.75159 41.66589 34.38616 38.97359 31.77509 37.74611

0.03 153.8919 [ 153.8919 105.5521 108.0883 87.19108 93.74826 77.36886 87.69058 71.49394 84.92876

0.04 273.5857 | 273.5857 187.6482 192.1570 155.0064 166.6636 137.5446 155.8944 127.1003 150.9845

0.05 4274776 | 427.4776 293.2002 300.2453 242.1974 260.4118 214.9135 243.5849 198.5943 235.9132

0.06 615.5677 | 615.5677 | 422.2084 432.3533 348.7643 374.9930 309.4754 350.7623 285.9758 339.7150

0.07 837.8561 | 837.8561 | 574.6725 588.4809 474.7070 510.4073 421.2305 477.4265 389.2448 462.3899

0.08 1094.343 | 1094.343 750.5927 768.6281 620.0255 666.6542 550.1785 623.5775 508.4014 603.9378

0.09 1385.027 | 1385.027 | 949.9688 972.7950 784.7197 843.7343 696.3196 789.2151 643.4454 764.3589

0.10 1709.910 | 1709.910 1172.801 1200.981 968.7898 1041.647 859.6539 974.3397 794.3771 943.6528

*
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