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A Study of Stress Analysis and Interaction of Stress

between Micro Flaws and Inclusions

Sam-Hong Song and Jin-Bong Kim

Key Words : Stress Interaction Effect(2-# 74 &3}), Fatigue Crack Initiation (3] 2 2 2iA4),
Inclusion (7} 2} &), Micro Hole(=]4£9 %), Stress Concentration(3# % %), Stress
Distribution (-2# 2 %), Singular Stress Field(£¢]2® =), Young’s Modulus of
Inclusion (7] 2] &-¢] ®l41 A 4), Young's Modulus of Matrix (7] 2] 2] &4 Al4-)

Abstract

The stress distribution around micro holes and the behavior of stress interaction between micro
holes are considerd in the study. Several conclusions are extracted as follows : (1) The stress
interaction varies with the distance e between micro holes. When the two micro holes are spaced
in such a manner that theri two closest points are separated by a distance of micro hole radius
(e=1), stress distribution is affected by a opposite micro hole in all the closest region. In addition,
if two closest points are seperated by twice the distance of a micro hole radius (e=2), stress
distribution is affected by a opposite micro hole in the region of —0.8<£x/r«£0.8 and the interac-
tion effect can be neglected for e=4. (2)If the depth becomes larger than the radius, or the radius
varies, the shape and magnitude of stress distribution around micro holes varies. (3) Hoop stress
around a micro hole for the two dimensional configuration is larger than that of the three
dimensional micro hole located on the surface of material for §<60°, but it is reversed for 8>

60°,
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(a) Configuration of a single micro defect
(r=25um)
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(b) Configuration of twin mircro defect
(r=25 pm)

(c) Configuration of unequal size mircro defects(r,=25um, r;=50um)

Fig. 2 Analysis model for defects
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(b) Detail of point A

Ilustration of geometry fatigue bending test specimen
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