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Abstract

Functionally gradient materials (FGM) are often used in aircraft, gliders and other aircraft plates
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due to their light bulk density and high mechanical strength. The influence of Pasternak founda-
tion on the nonlinear bending behavior of FGM circular plate under transverse load was studied in
this paper. It is assumed that the properties of FGM only change along the thickness of plate and
change according to the power law distribution with the volume fraction of the constituents. In
order to eliminate the tension-bending coupling effect caused by material inhomogeneity, the
Physical middle plane was introduced. The relationships between elastic modulus of foundation
and shear modulus of foundation on deformation of FGM circular plate were given, and the influ-
ences of material gradient index on different ground plates were analyzed. The results show that
the elastic modulus of foundation is the main factor affecting the deformation of FGM plate, and
the larger the elastic modulus ky, is, the smaller the deformation of FGM plate is; The more metal
components in the materials, the greater the deformation of the plate will be; The larger k, is, the
smaller the nonlinear effect of gradient index on the deformation of FGM circular plate is.
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KO SRR, TR =S MO0 L Winkler BERISEINFF & TRESEbR. 5, A
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VEFI BT 138 T DL R ARB IR SRt . SCHR[OTZ5 8 1 /K- BERH T, 0 M 1 Bk S48 A sk St L 2 1)
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Figure 1. FGM circular plate on Pasternak foundation
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Figure 2. Q-W(0) curve under each foundation, p = 2
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Figure 3. The influence of K,, on Q-W(0) relationship
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Figure 4. The influence of K, on Q-W(0) relationship
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Figure 5. Q-W(0) relationship of circular plates on Pasternak
foundation under different gradients
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Figure 6. W(0)-p variation relationship under different foundations
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