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Thermal Stresses in an Elastic Circular Cylinder Containing
an Oblate Spheroidal Cavity or a Penny-shaped Crack Subjected
to a Prescribed Temperature Distribution
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*2 Division of Mechanical Engineering and Science,
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This paper contains an exact solution for the state of stress in an elastic circular cylinder with
an oblate spheroidal cavity or an internal penny-shaped crack, the surface of which is subjected to
a prescribed temperature distribution. The solution is deduced with the aid of thermoelastic
displacement potentials and Dougall’s displacement potentials. Two sets of harmonic functions and
two sets of biharmonic functions are given by simple expressions referring to cylindrical and oblate
spheroidal coordinates. The boundary conditions on the surfaces of the cylinder and the cavity are
satisfied by using the relations between the cylindrical and oblate spheroidal harmonics and bihar-
monics. The solution for an internal penny-shaped crack is also given by regarding as a limited case
of an oblate spheroidal cavity. Numerical results for stress distributions, stress concentration factors
and stress intensity factors are shown graphically.
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Fig. 2 Variation of o on the spheroidal surface with 2.0
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Fig. 3 Variation of o with 7 on the plane z = 0 for Fig. 5 Variation of o on the spheroidal surface with

5=0.5 and the stress-free case. ¢ for § = 0.5 and the smooth surface case.
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Table 1 Values of stress intensity factor Ki
c 0.2 0.4 0.6 0.8
Stress-free 0.9166 | 0.8300 | 0.7435 | 0.6408
K1/Ki | Smooth | Present result | 0.8791 | 0.7442 | 0.5968 | 0.4217
surface Das™ 0.8791 | 0.7437 | 0.5934 | 0.4113
B s, TRKERELEZRT.
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