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ABSTRACT

In this study, WC-Co cemented-carbides with a different WC grain size and
Co content was considered about the elasticity deformation behavior and tri-axiality
stress distribution by the uni-directionally work was considered by X-ray diffraction.
Moreover, an X-ray fractography was applied to the fracture surface obtained by the
fracture toughness test, and the correlation of the plasticity zone size and the fracture
mechanics parameter was discussed. Next, the fatigue crack progress testing was done,
and the influence of the stress ratio and the organization factor on the crack progress
characteristic was considered. The crack progress and the Co phase transformation
mechanism of this alloy in each stress ratio were discussed based on the result of a
fractography and an X-ray diffraction.

Consequentially, the elastic-plastic deformation and the stress distribution of
the WC-Co cemented carbides by an X-ray diffraction were clarified. Consideration in
fracture mechanics parameter can have been done by an X-ray fractography of the
fracture surface. Moreover, a series of studying concerning the influence of the stress
ratio and the organization factor in the fatigue crack progress characteristic can have
been done. Especially, the degree of the Co phase-transformation in the fatigue
process is different according to dynamic in the plasticity zone at the crack tip. It was
clarified that the fatigue crack progress characteristic was ruled by the thickness of

the Co phase which depended on the organization factor.
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