1462 RMBEAERCE F15% F5¥W pp. 1462~1471, 1991

& 30

8 2afel &g vl

3 749 o8 x| T

32 611*—?

So3°

EIE A

(19904 39 11 A+

3-D Analysis of Stress Distribut:on Around Micro Hole by F.E.M.

Sam Hong Song and Jin Bong Kim

Key Words: 3-Dimensional Finite Element Analysisi3zt8l #3 a4 =4,
Relative Stress Distribution(Abcf 2- & 2 7,

tlon Factor (L& 2 & A4 4,

Dlmensmnal Sress Intensity Factor (Fx}4 22 &g Al4)

Stress Concentra-
Non
Interaction (7}4])

Abstract

This study has been made to investigate the relation between surface crack behavior and stress

distribution around micro hole. Stress distribution around micro hole was analyzed by 3-D F.E.

M. and surface crack behavior was analyzed by stress distribution and stress intensity factor.

Obtained results are as follows; (1) Stress magnitude becomes large as the depth becoms deeper

and stress magnitude of the 3D problem along the crack direction is larger than that of 2D
problem but stress distribution is almost same with the 2D problem for the case that h/r>2. (2)
Transition point from tension to compression about the boundary of the hole for the 3D problem
is 50°< 8<60° depending on the depth. (3) Fracture mechanical analysis can be applied for the
crack initiated from flaws and stress concentrators by relative stress distribution; (4) The interval
which effects stress distribution between holes becomes large as the depth becomes deeper.
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Fig. 1 Crack propagatién from a inclusion™
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(c) Mesh generation of twin micro holes
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Fig. 2 3D modeling and mesh generation of analysis specimen
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Table 1 Dimension, Properties, and Mesh generation

Dimension] Young's |Applied maximum/| Poisson’s
modulus bending stress Ratio
(mm) (GPa) (MPa) (v)
7x7x100 196 | 196 0.3
Model No. Node number I Element number
model 1 1,577 984
model 2 1,932 1,044
model 3 1,924 780
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Fig. 6 Stress distribution about the boundary and
around the hole(Model 1)
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