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The formation of epsilon-martensite is closely related to the deformability and du
rability of biomedical Co-Cr-Mo alloys used for artificial hip and knee joints. However, the lack in infor
mation of dominant factors and mechanisms of epsilon-martensite have retarded the development of highly-re
liable prosthesis. In this study, the formation of epsilon-martensite during plastic deformation under var
ious conditions have been investigated with special focus on the crystal orientation and grain boundaries
through electron microscopy, chemical analysis and computer simulations. Detailed knowledge on epsilon-ma
rtensite formation includin? the mechanisms of preferential formation of epsilon-martensite at twin bounda
ries, and the roles of epsilon-martensite in fracture process under cyclic loading has been obtained, and
the This knowledge is useful for developing highly-reliable prosthesis.
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