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ABSTRACT SEM in situ observations for the effects of inclusions on the fatigue crack initiation
and propagation behaviors of super strength steel indicate that the inclusion size and shape affect not
only on the fatigue crack initiation location but also on the crack growth behavior. At the same time,
the effects of inclusions on the fatigue crack initiation are discussed by finite element method (FEM)
analysis. The critical size of inclusion in low cyclic fatigue crack propagation is proposed and the

influence of fatigue crack growth rate is estimated.
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Fig.1 SEM images of crack initiation in inclusion under
different loadings
(a) tensile loading, 0=185 MPa, no crack appeared
(b) tensile loading, 0=2026 MPa, cracks appeared
and the fine cracks resulting from indenting
(¢) cychic loading, 0=1400 MPa, N;=15x%10%, sev-

eral fracture appeared in inclusion
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Fig.2 SEM images of crack initiation and propagation
near inclusion under 6=0 (a) and 6=1411 MPa (b—
d)
(a) N=0, no crack induced by indentation
(b) N=4.180x 103, interface crack initiated
(c) N=40.700x103, crack growing
(d) N=219.355x103, crack growing into matrix
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Fig.3 SEM images of crack initiation near inclusions under
different cycles (c=1411 MPa)
(a) N=0 (b) N=15.251x10%
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Fig.4 FEM simulated main stress distributions near ellipti-
cal inclusions with different angles between the long
axis and applied force (1500 MPa, R=0.1)
(a) B=0° (b) B8=90° (c) B=45°
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