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The Effects of Stress Fields on Behavior of
Primary Cracks Initiated at Micro Surface Defects
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ABSTRACT

This study has been performed to investigate the stress distribution around defects that
behave as stress concentrators. Besides, the effect of stress interaction effects on the initiation
of primary cracks were also investigated by rotary bending fatigue tests which were performed
with specimens drilled micro surface defects and the stress distribution was analyzed using Fi-
nite Element Method. In addition, the stress interaction effects around defects and cracks were
investigated by comparing the results of experiments and F.EM.

The resuits obtained are summarized as follows;

1) Area which slip and micro cracks initiated at micro surface defects is between the maximum
shear stress points and this area is over than +30° from the maximum stress point along
the defect edge.

2) The stress interaction effect for the small size defect is larger than that of large size defect
when the interval between them is near.

3) Interval which there is no shear stress interaction effect analyzed by F.EM. is larger than
that of experimental resuits.
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Table 1 Chemical composition of the test material

Matenial Composition (Wt %)
C Si Mn P S
SM 45C
0.45 018 0.3 0.019 | 0.006

Table 2 Mechanical properties of the test specimen

Tensile Yield Elongation Hardness
Stress (MPa) | Stress (MPa) (26) (Hgp)
603 333 271 853
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Table 3 Characteristics of analysis mode!

{a} Dimension and properties of analysis model

. ) Young's Maximum Poisson’ s
Dimension ) )
modulus tending ratio
(mm) .
(GPa) stress (MPa) (v)
TXRT*100 196 196 0.3 J

(b) Number of nodes and elements of analysis model

Number Number
Defect type
of nodes of clements
Single hole 1577 984
Twin holes 1.932 1.044
Different size holes 1924 780
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