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The effect of shape change of holes in rotating disc on disc strength

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

ABSTRACT

The stress of the rotating disc with several types of hole was investigated in detail in this paper. Maximum
circumferential stress of rotating disc by changing hole shape with same area, were studied using FEM.

The results obtained were as follows:

1. The disc which rotates at high speed is subjected to circumferential stress remarkably.

2. When the number of circular holes in rotating disc is four, stress reduction effect is maximum.

3. When shape of holes in rotating disc is cylindrical elongated hole, maximum circumferential stress of the

rotating disc decreased most.

Key Words : rotating disc (3] %), circular hole (YF), cylindrical elongated hole (258 A3,
elongated hole (&)
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Fig. 1 Diagram of stress component of rotating disc
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Table 1& dl4le]l A} &8 STS 3049 EAHAE 1}
iz 9l
Table 1. Material properties of STS 304

Elastic modulus Density . .
3 Poisson's ratio
(MPa) (kg/mm”)
2.0x10° 7.9x10° 0.3

(a) Base model (b) Type A
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(c) Type B (d) Type C
Fig. 2 Schematic diagram of rotating disc with a hole
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Fig. 3 Meshed shape of rotating disc without hole
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Fig. 4 Applied boundary conditions of rotating disc

with holes
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3.1.1 Maximum circumferential stress
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Fig. 5 Maximum circumferential stress distribution of
base model with respect to the number of holes
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Fig. 6 Maximum circumferential stress distribution of
base model
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Fig. 7 Maximum circumferential stress distribution of
each model with respect to the number of holes
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{c) Type C

Fig. 8 Maximum circumferential stress distribution of
each model
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