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Stress Analysis in a Functionally Graded Material
Infinite Circular Plate under Hertz Load

Takaaki NAKAMURA, Naotake NODA** and Masayuki ISHIHARA

* Department of Mechanical Engineering, Shizuoka University,
3-5-1 Johoku, Hamamatsu-shi, Shizuoka, 432-8561 Japan

This study investigates the stress analysis in a functionally graded material plate (FGP) under
Hertz load. The FGP is made of n-layered circular plate, and is analyzed by use of Michell’s
function. The homogeneous circular plate is treated firstly. a two layered circular plate is analyzed
secondly, and the FGP circular plate is discussed. Numerical calculations are carried out, and the
effect of the functional gradation of the plate on stress distribution and maximum stresses in the FGP

is discussed.
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Figure 1  Analytical model
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Figure2 Volume fraction of a metal
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Table 1 Contact radius and thickness ratio

Contact radius a 0.125,0.25,0.5,0.625,0.75
Thickness ratio 0.005,0.05,0.125,025
;_,l 0.375,0.5,0.625,0.75

Table2 Contact radius and Compositional parameter

Contactradius a 0.125,0.25,0.5,0.625,0.75
Compositional 0.001,0.01,0.1,02,0.5
parameter m 1.02.0,5.0,10.0
Table3 Material properties
v E(GPa) 1 (GPa)
SizN, 025 320 128
SUR2 03 210 80.8

42 BABKGHORIEER 3 (CHVE R
WO¥AMTES o, DEISHAE R, 22T, B
TR TR T, REIEATIRE Z THD. K
ISR L 0 b TNl =042, 2=0.16 T
-0204 L7z 5. \

412 2 JEERIROB R AW 08 OB
RKSRY ZonT. WM ESOTHR R T LIREL
hACKIET 5. ¥R @ 2025 DL X, hla 2% 05
DL x, SRY M N%%BXEREME SR X
124%& 725, D%V, EEEEREEEERMARORK
KEAMIESI O, e DFAET DB BIZIT, @=0.5

DEXx7=016) LVOTHIFICHDLE, NG

HOBIMRIKENZ Lavbind. 72, h/a@ 3302 LA
Torx, SR 1%KL R>TNS. HiC,
a=0.75 h, =0.125 D & &K 13% DRSS HERIH R
nas.

0.2
0.3
04
0.6
0.7
0.8
0.9

0.1

Figure 3  Stress distribution o,
in the isotropic plate
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Figure4 The increase rate of stress &,
in the two layered plate
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Figure 5 The increase rate of stress &, in the FGP
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Figure 6  Stress distribution o,
in the isotropic plate
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Figure 8 The increase rate of stress g;, in the FGP
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Figure 11  The increase rate of stress &, in the FGP
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