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Fatigue Crack Behavior under Constant Stress and Periodic Overstressing

ER o CIR-: = B
S. H. Song, K. R. Lee

ABSTRACT

It is experimented under rotary bending stress that the spacing of two micro hole flaws is
adjacent and that it is distant. In order to observe the behavior of fatigue crack propagation, two
kinds of specimens are tested under constant stress and periodic overstressing. Although the crack

occurs faster when two micro-hole flaws are adjacent than when they are distant, but there is no
difference of the number of fracture cycles between two. The crack propagates slower under low-
high block stress than under high-constant stress, and it propagates faster under high-low block
stress than under low-constant stress. The influence of two-step block stress is serious right after

the stress varies.
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Table 1 Chemical composition of the testing

material
. Composition(Wt %5)
Material o si | M P g Cr, N1,
! n " | Mo, Cu
SMZZQ 0.21] 0.15 ] 0.69(0.021{0.03) | Trivial
Cannealing)

Table 2 Mechanical properties of the testing

mat erial

Tensile |Yield |Elong—|Reduction|Mean T
Material | Strength| Strengthlation {of Area |Hardness
(MPa) | (MPa) | (%) | (%) (mHy)

SM22C

(annealing)| 145 374 | 318825 |38.2 | 59.2 163
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(a) Dimension of fatigue specimen:
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(b) Geometry of two micro-hole flaws
(detail drawing of &)
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(b) Model of high-low block stress

Fig.3 Models of two-step block stress (o=
294.30 MPa, ¢, =215.82 MPa)
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Fig.5 ¢-N curves for constant stress and two—
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Fig.14 Schematic diagram of twin semi—
elliptical cracks in rotary bending
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(b} Crack shape at point €
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tinting (L/r=4)
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