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Effects of ‘Microstructure, Simulated Body and Living Body Environments on Fracture
Characteristics of Implant Material Ti-5Al1-2.5Fe

Mitsuo Nunomi, Toshiro Kopavashy, Osamu Toriyama, Noviaki Kawakamr and Yoshihito Isama

Synopsis :

Mechanical properties, fracture toughness and fatigue strength of implant material Ti-5Al-2.5Fe were investigated

related to the microstructure. Effect of the simulated body environment on the fatigue strength and effect of the living
rabbit body environment on mechanical properties and fracture toughness in Ti-5A1-2.5Fe were then investigated. The
data of Ti-5Al-2.5Fe were compared with those of Ti-6A1-4V ELI and SUS316L.

The equiaxed @ structure which is formed by solution treatment at a temperature under g transus followed by air
cooling and aging gives the best balance of mechanical properties in Ti-5Al-2.5Fe. Ti-5Al-2.6Fe exhibits much greater
rotating bending fatigue strength compared with SUS316L and equivalent rotating bending fatigue strength to that of
Ti-6Al1-4V ELI in the both air and simulated body environments. Fatigue strength of Ti-5Al-2.5Fe in the simulated
body environment is degraded by lowering oxygen content because the formability of oxide on the specimen surface
is considered to be lowered comparing with in air. The mechanical properties of Ti-5Al-2.5Fe is not changed in the
living rabbit body environment. The hard surface corrosion layer is, however, formed on the surface of SUS316L in the

living rabbit body environment.

Key words : Ti-5A1-2.5Fe; Ti-6Al-4V ELI; SUS316L; implant material: fracture toughness; fatigue strength; mechanical
properties ; simulated body environment ; living rabbit body environment.
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Fig. 1. Light micrographs of Ti-5A1-2.5Fe conducted with various heat treatments.
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Fig. 2. Tensile characteristics of variously heat
treated Ti-5Al1-2.5Fe, Ti-6Al1-4V ELI and
SUS316L.
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Fig. 3. Effect of microstructure on fracture tough-
ness in Ti-5A1-2.5Fe.
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Fig. 4. S-N curves of variously heat treated Ti-5Al1-2.5Fe, Ti-6A1-4V ELI and SUS316L in air.
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Fig. 5. S-N curves of Ti-6Al1-4V ELI and SUS316L
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Fig. 7. S-N curves of Ti-5Al1-2.5Fe conducted with
E process.
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Fig. 8. Effect of implantation into rabbit onf(a)
Vickers hardness and(b) fracture toughness.
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Fig. 9. SEM micrograph and EDX analysis on the
surface of SUS316L specimen implanted into
rabbit.
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