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The Stress Distribution around the Hole with Pin-hole on Rotating Disc

G. J. Han, C. W. Ahn, J. J. Shim, D. S. Han , S. W. Lee , and B. J. Kim (Dept of Mech. Eng., DAU)

ABSTRACT

This paper deals with the stress concentration of the rotating disc in detail. We studied maximum stress of
rotating disc with respect to the various parameter of circular hole such as position, size, number of the hole, then
the mollified effect of maximum stress due to pin-hole around circular hole, using FEM, the results are as follows:

1. The more the number of circular hole and the farther from the center, the maximum equivalent stress reduces.

2. When the pin-hole is located 60° from the x-axis, the maximum stress reduces significantly due to the effect

of interference.
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Fig. 1 Diagram of stress component of rotating disc
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Fig. 2 Meshed shape of rotating disc without holes
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Fig. 3 Geometry and meshed shape of rotating disc
with holes
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Table 1. Material properties of STS 304

Elastic modulus Density Poisson's ratio
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Fig. 4 Applied boundary conditions of rotating disc

with holes

Table 2. Comparison of circumferential stress between theoretical solution and finite element solution

_ Variation of inner radius rati . Variation of. angu);i';velocity‘ W
i o2 el an o F 10 T 200 ] 3000 [ 400
Theoretical solution (MPa) 559 | 54.04 | 5349 | 5324 | 53.10 | 590 | 23.60 | 53.10 | 94.41
Finite element solution (MPa)| 55.52 | 54.28 | 53.96 | 53.83 | 53.76 5.97 23.89 | 53.76 | 95.57
Error (%) 0.13 0.44 0.88 1.11 1.24 1.19 1.22 1.24 1.23
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Fig. 5 Maximum equivalent stress distribution of
rotating disc with respect to the number of
holes
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Fig. 7 Maximum equivalent stress distribution of
rotating disc with respect to the size of hole
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Fig. 8 Maximum equivalent stress distribution of
rotating disc with respect to the angle of
pin-hole
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Fig. 9 Maximum equivalent stress distribution of
rotating disc with respect to distance between
hole center and pin-hole center
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Fig. 10 Maximum equivalent stress distribution of
rotating disc with respect to the size of pin-hole
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