78 SREEL A MR

BAR71E AR AR 9 E S

=z, * = * -y F . ® 4
WE, 224, 39, So4

Analysis of Thermal Response of Rectangular Plates Made of Functionally Graded
Materials

Jun Sik Min’, Ho-Shik Kang*, Nam-Heui Jeong*, Ohseop Song“

ABSTRACT

In this paper, a study of thermal response of two types of functionally graded materials (FGM) plates
composed of ALO; and Ti-6Al-4V is presented. The material properties of the functionally graded plates are
assumed to vary continuously through the thickness of the plate according to a power law distribution of the
volume fraction of the constituents. It is supposed that the top and bottom surfaces of the plate are heated and
kept as constant thermal boundary conditions. The fundamental equations for rectangular plates of FGM are
obtained using Hamilton's variational principles. The solution is obtained in terms of Navier Solution. The
influence of volume fraction and temperature is studied on the static deflection and natural frequency of FGM
plate.
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Table 1 Material constants of ALO;

Material Al
constants E (N/m*) v o (kg/m®)
Py 349.55%1" 0.2600 3750
P, 0 0 0
P, -3.853%10" 0 0
P 4.027x107 0 0
P; -1.673%10™" 0 0
2 Material constants of Ti-6A1-4V
Material Ti-6A1-4V
constants E(N/ m‘Z) v P (/eg/mB)
Py 122.56%1° 0.2884 4429
P 0 0 0
P -4.568x10™ 1.121x107 0
P, 0 0 0
P; 0 0 0
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Table 3 Comparison of natural frequency(Hz) of simply supported FGM
plates for the two special cases

Mode n=0 (Ti-6A1-4V) n=2000 (ALOs)

e Present Bishop[11] Present Bishop[11]
1 145.04 145.04 271.23 271.23
2 362.61 362.61 678.06 678.06
3 362.61 362.61 678.06 678.06
4 580.18 580.18 1084.90 1084.90
5 725.22 725.22 1356.13 1356.10
6 725.22 725.22 1356.13 1356.10
7 942.79 942.79 1763.96 1763.00
3 942.79 942,79 1763.96 1763.00
9 1233.00 1233.00 2305.40 2305.40
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