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Study on fatigue properties of BCC iron alloys based on dislocation theory
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Abstract: The aim of this study is to clarify the fatigue crack initiation behavior of ferritic steels as bcc poly
crystalline materials, and to construct a crystal plasticity model for designing crack initiation in high strength steels. To
accomplish the aim, the following investigations has been conducted; 1) explication of dominant factor determining
fatigue crack initiation life in practical high strength steels based on dislocation theory, 2) crystal plasticity analysis of
cyclic deformation in bcec Fe-16mass%Cr alloy with huge grain, 3) study on the relationship between fatigue crack
initiation life and active slip systems considering their interaction, 4) crystal orientation dependency of cyclic
deformation behavior and evolution of dislocation structure in Fe-3mass%Al single crystal. From the results of
these investigations, it is concluded that material hardening rule, which reflects dislocation interaction between
each active system, may be applied to the constitutive equation of materials. However, for establishing the
analytical methodology for quantitatively predicting the fatigue crack initiation life, future work is needed on the
identification of criteria and the elucidation of mechanism for persistent slip band formation, which is crucial to
understand the fatigue crack initiation behavior.
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Fig. 2. TEM micrographs showing dislocation structure of
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