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Statics and Free Vibration Characteristics of Rectangular Plates
Made of Functionally Graded Materials
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ABSTRACT

In the recent years, functionally graded materials(tFGM) have gained considerable attention in the high temperature
environment applications. In the present work, study of the deflection and vibration of a functionally graded rectangular
plate made up of Ti-6A1-4V and Al:Os is presented. Material properties are graded in the thickness direction of the
plate according to volume fraction power law distribution. Effects of volume fractions(power law exponent) on the

deflection and natural frequency of FGM plate is studied. Also effects of temperature is studied. Navier Solution

is used to analyzed the FGM plate.
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Table 1. Material constants of AlxOz

Material Al
constants | E (N/m?) v o (kg/m®)
Py 349.55x17 0.2600 3750
) 0 0 0
P -3.853x10™ 0 0
P, 4.027x107 0 0
P, -1.673x10"° 0 0

Table 2. Material constants of Ti-6A1-4V

Material Ti-6A1-4V
constants | E (N/m?) v p (kg/m®)
Po 122.56x1° 0.28%4 4429
P4 0 0 0
P -4568x10 | 1.121x10™ 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
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“f;de n=0 (Ti-GAI-4V) |  n=2000 (ALOY)

Present | Bishop Present Bishaop
1 145.04 145.04 271.23 271.23
2 36261 362.61 678.06 673.06
3 362,61 362.61 678.06 678.06
4 580.18 580.18 1084.90 1084.90
5 725.22 72522 1356.13 1356.10
6 725.22 725.22 1356.13 1356.10
7 4279 942.79 1763.96 1763.00
8 942.79 942.79 1763.96 1763.00
9 123300 | 1233.00 2305.40 2305.40
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