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Behavior of Initiation and Propagation of Fatigue Cracks around Micro Holes

S.H. Song and H.S. Oh

Key Words : Micro Hole(#/NME4L), Fatigue Crack Initiation(yE% ==l §4:), Micro
Crack(f%i@ ==, Interference Effect(F#£1R), Micro Hole Tip(fii/-hNEL
Sy, Fatigue Crack Propagation(#7#5 =z Bi5E), Stress Field(BEJ1Y%

Abstract

This study has been made to investigate into the behavior of fatigue limit, of fatigue crack
initiation, and of fatigue crack propagation under the condition of rotating bending stress; specific-
ally on the independency of stress field as well as the crack behavior of surface micro hole defect,
which is made artificially through the specimen. The results obtained can be summarized as {ollows;

1) For the single micro hole defect, initiation of fatigue crack is occurred at both tips of micro
hole defect simultaneosly along the slip which are produced in the range of maximum
principal stress arround micro hole defect independent of the size of micro hole defect.

2) For the neighbored double micro hole defects with equal size, in the range (*LT) ratioz 3
defined as the sizc of micro hole defect(2r) to the distance between the centers of micro hole
defects (2L), the crack bchavior of the micro hole defects is same as single one. However,
for the range of ~v£‘-<3, the interference effect becomes significant as the ratio approaches

to 1.
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Table 1 Chemical composition of specimen

“Composition (wt %)

Test piece \ cC | si l Mn ‘ P £ S [ Cr ! Ni | Mo ' Cu
I - ‘ _ |
Mild steel I 0.17 ’ 0.12 | 0.53 } 0.01 | 0.01 ! 0.18 | 0.23 ‘ 0.13 | o
1 i i .

Table 2 Mechanical properties of specimen

T | e e Sl of | Mo, b o B et
HS serics 576, 2 12 46 }, 248 [ 0.014 ‘ fg‘fl}ng
*HN series 1452.8 ' 36.4 1.8 { 151 | 0.025 t dlfocoococmlg
-7IA serics 311.6 { 52,4 19.8 ‘ 123 i 0.095 { fu:r(x:'\(‘:ei1
| cooling

1) KS B 0801 Test Picces for Tensile Test for Metallic Materials
2) KS D 0209 Determination of Ferrite Grain Size
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Fig. 3 Behavior of slip and micro crack around micro holes
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Fig. 4 Behavior of slip and micro crack around micro holes
(¢) 0=335.2 MPa, N;=2.3x10°
(d) 0=328.3 MPa, N;=2x105
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Fig. 5 Behavior of crack initiation around the two equal holes
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Fig. 6 Behavior of crack initiation around the two equal holes
(d=100um, o=254.8 MPa, N;=8x105) HN series
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