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Clarification of anomalous fatigue softening in biomedical Ti-Nb alloys
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The cyclic deformation behavior and dislocation microstructure in Ti-xNb single
crystals were investigated by a fatigue test and the subsequent observation of transmission electron
microscopy (TEM), respectively.

An anomalous softening appears in the Ti-34Nb crystal fatigued at a total strain amplitude of Ae = 0.9%
and number of cycles, number of cycle over 200 accompanied by the precipitation of w phase. In contrast,
neither fatigue softening nor precipitation of w phase was found out in the Ti-40Nb crystal. It is
concluded that the fatigue softening in the Ti-34Nb crystal is closely related to the stability of
matrix and the precipitation of w phase induced by dislocations.
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110

111 dips

Slip System

Schmid Factor

(Ton[111] 0.500
(10D)[T11] 0.467
(Ton[1T1] 0.167
(10D)[11T] 0.200
(T10)[111] 0.250
(110)[T11] 0.175
(110)[1T11] 0.050
(T10)[11T] 0.125
(OTD)[111] 0.250
(OTD)[T11] 0.292
(O1D)[1T1] 0.217
(O11)[11T] 0.325
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