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Deflection analysis of two—dimensional graded thin plates varying
along plane direction
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(1 College of Civil Engineering, Hebei University of Engineering, Hebei Handan, 056038;2 School of Astronautics,
Harbin Institute of Technology, Heilongjiang Harbin, 150001 )

Abstract: The small deflection of the two dimensional functionally graded material (2D-FGM) thin plate
(Ti-6A1-4V, Al 1100 and ZrO2) is analyzed by the finite element method(FEM) .The deflection value of
2D-FGM thin plate subjected to uniform distributed load with four edges simply—supported or clamped-
supported is calculated under different temperatures. At the same time, the accuracy of this method is
examined. The deflection distribution diagrams are obtained. Effects of temperature and porosity on the
deflection of 2D-FGM thin plate are discussed. The results show that the influence of temperature and
porosity on the load 2D-FGM thin plate is obvious. In the case of constant ambient temperature, the
deflection of 2D—FGM thin plate with four edges clamped—supported and four edges simply—supported
increases with the increasing of porosity. Under the condition of constant porosity, the deflection of 2D-FGM
thin plate with four edges clamped—supported and four edges simply—supported increases with the increasing
of temperature.
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Fig. 1 Model of 2D-FGM thin plate
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Tab.1 Deflection at center point of clamped supported homogeneous sheet under uniformly distributed loads

Ti—-6A1-4V 7102 Al 1100
. fEEbTHE /. ARSCE R fEbTiE | ASSCE PR fEbTiE | ASSCE 2
RE /K
mm mm 1% mm mm 1% mm mm 1%
300 0.020 7 0.020 8 0.48 0.018 4 0.018 5 0.54 0.029 3 0.029 5 0.68
500 0.023 1 0.023 2 0.43 0.020 4 0.020 5 0.49 0.032 3 0.0325 0.62
700 0.026 1 0.026 3 0.77 0.023 0 0.023 1 0.43 0.0377 0.038 0 0.80
900 0.030 1 0.030 3 0.66 0.026 6 0.026 8 0.75 0.043 8 0.044 1 0.68
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Tab.2 Deflection at center point of simply supported homogeneous sheet under uniformly distributed loads

Ti-6A1-4V 7r02 Al 1100
S /K b/ ASUE /T iRE b/ ASUE/ RE b/ ASUE/ RE
mm mm 1% mm mm 1% mm mm 1%
300 0.065 5 0.065 3 -0.32 0.0581 0.0579 -0.34 0.092 7 0.092 4 -0.32
500 0.073 0 0.072 8 -0.27 0.0644 0.064 2 -0.31 0.1020 0.1017 -0.29
700 0.082 6 0.082 3 -0.36 0.0727 0.072 5 -0.28 0.1193 0.1190 -0.25
900 0.095 2 0.094 9 -0.32 0.0842 0.0839 -0.36 0.1384 0.138 1 -0.22
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Fig.2 Deflection curve of clamped supported 2D-FGM thin plate
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Fig.3 Deflection curve of simply supported 2D-FGM thin plate
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