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ABSTRACT The research on very-high—cycle fatigue (VHCF) of metallic materials has become a
new horizon in the field of metal research since 1980s. The behaviors of crack initiation and propagation,
and the characteristics of S-N curve for metallic materials in the VHCF regime all differ from those
in the low cycle and high cycle fatigue regimes. For VHCF, the ¢yclic stress is below the level of
conventional fatigue limit and the crack initiation tends to shift from surface to interior. The defects of
material, including inclusions, grain~boundary, phase interface and other micro—inhomogeneities may
become interior crack initiation site. The S-N curve containing VHCF regime may present “duplex” or
“step~wise” shape. The behaviors of VHCF for metallic materials are substantially affected by the
strength of material, loading frequency, loading environment, ete. This paper attempts to review
the research progress of essential characteristics and influential factors for VHCF behavior of metallic
materials. In addition, the aspects for further research on VHCF of metallic materials are proposed,
which are the process and mechanism of fatigue crack initiation and early growth, the effects of loading
frequency and the environment on VHCF property, and development of quantitative mode! for VHCF.
KEY WORDS metallic material, very-high—cycle fatigue, crack initiation, S-N curve, fatigue
strength, loading frequency, loading environment
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SEMEWEERES (very-high-cycle fatigue,
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ARy 1998 FEFEBE, LHE “Fatigue Life in the Gi-
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the Very High Cycle Regime” ; 2004 4£F H A {#5 /&
1, F1EX#H Third International Conference of Very
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Fig.1 SEMPP4 (a) and OMU8! (b) images of “fish—eye”
morphology on fatigue fracture surface of high
strength steels after VHCF (very-high—cycle fatigue)
failure, indicating interior (subsurface) crack initiation

Specimen surface

Fish-eye

Inclusion

Fine granular area
(FGA)

B2 “amlr$iREE 29
Fig.2 Schematic of “fish-eye” feature[25l (dinc—depth of
inclusion from surface, a—semi—axis of fish—eye in
radial direction, b—semi-axis of fish—eye in circum-
ferential direction, rf—radius of fish—eye)
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Fig.3 Schematic of internal inclusion trapped hydrogen
and then assisted crack initiation and early propaga-
tion under VHCF[32l (HE—hydrogen embrittlemet,
ap—radius of ODA, R;—radius of inclusion)
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Fig.15 S-N curves of pressure vessel steel at two loading
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Fig.20 S-N curves of tar epoxy resin coated ship structural
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