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Reduction of Thermal Stress in a Functionally Graded Hollow Hemisphere

Yoshihiro SUGANO*® and Masatake ONODERA

* Iwate University, Dept. of Mechanical Engineering, Ueda 4-3-5, Morioka, Iwate, 020-8551 Japan

Analytical solutions are presented for a transient temperature field and the associated thermal
~ stress field in a hollow hemisphere of functionally graded material (FGM) in the radial direction due
to axisymmetric heatings on the inner and outer spherical surfaces. The temperature field in the
FGM hollow hemisphere is obtained by solving the transient heat conduction problem in a multilayer-
ed hollow hemisphere by means of the introduction of Legendre transformation method and a new
orthogonal relation of the eigenfunction with the discontinuous-weighting function for multilayer
regions. The associated thermal stress problem is solved by the use of the thermoelastic displace-
ment potential and Papkovich-Neuber’s stress fuunctions.
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A (Wm - K)
Young’s Modulus 427 70
E (GPa)
Coefficient of Linear 4.3 23.4

Thermal Expansion
a (X 10%1/K)

Density v (kg/m3) 3200 2700

Specific Heat 0.674 0.963
¢ (kd/kg - K)
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Fig.5 Thermal stress distribution on §=0°
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Fig.7 Thermal stress distribution in meridian direc-
tion on the radial position of steady-state maxi-
mum tensile thermal stress
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