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Stress-responsive self-strengthening of biomedical metals with self-tunable elastic
modulus--Potential of stress-induced omega phase to improve mechanical properties

Nakai, Masaaki
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In the metals with self-tunable elastic modulus developed by our group, the
elastic modulus at the deformed part is increased by occurring the deformation-induced w phase
transformation. In this study, we tried to achieve the increase in strength and durability using this
specific property. One of the representative metals with self-tunable elastic modulus, Ti-12Cr alloy, was
used for the evaluation of fatigue properties. As the result, even though the solution treated condition,
high fatigue strength could be obtained for Ti-12Cr alloy. Low durability is a weak point of biomedical
B -type titanium alloys, but Ti-12Cr alloy is possible to overcome such the weak point.
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Fig. 1 Optical micrographs of Ti-12Cr alloys
subjected to solution treatments at various
temperatures of (a) 1003K, (b) 1173K, (c) 1313K,
and (d) 1383K.
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Fig. 2 XRD profiles of Ti-12Cr alloys subjected
to solution treatments at various temperatures
before (BF) and after (AF) deformation.

Fig. 3 Transmission electron diffraction patterns
of Ti-12Cr alloy subjected to solution treatment
at 1003K Dbefore (BF) and after (AF)
deformation.
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Fig. 4 Tensile properties ((a) tensile strength and
0.2% proof stress, (b) elongation) of Ti-12Cr
alloys before (BF) and after (AF) deformation as
a function of grain diameter.
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Fig. 5 Fatigue properties of Ti-12Cr alloy and
Ti-29Nb-13Ta-4.6Zr alloy subjected to solution
treatments.
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