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Abstract

Ti-6Al-7Nb alloy has been developed as an ideal functional structural material for surgical im-
plants in recent years. In order to ensure the reliability and safety of the implants, it is necessary
to evaluate the mechanical behavior of the implants in service. In this paper, the effects of loading
mode and simulated body fluid environment on the fatigue behavior of Ti-6Al-7Nb alloy for im-
plantation were studied by means of macromechanics test and microscopic observation. The re-
sults show that the fatigue behavior of Ti-6Al-7Nb alloy is greatly affected by loading mode, and
the fatigue strength under bending loading is higher than that under axial loading; the fatigue
performance of Ti-6Al-7Nb alloy under simulated body fluid environment is slightly lower than
that under conventional air environment, because in simulated body fluid environment, fatigue
loading may destroy the passivation film on the surface of the sample, leading to the decrease of
fatigue performance. The fatigue crack initiation occurs on the surface of the specimen.
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Figure 1. Sample size design, (a) tension compression fatigue, (b) bending fatigue
L RBERTRITE, () REKS; (b) SHKS
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Table 3. Ion concentration comparison between simulated body fluid and human plasma (mmol/L)
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Figure 2. S-N Curve
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Figure 3. Fracture SEM of tension-compression fatigue specimens; (a) panorama, (b) morphology of crack source region, (c)
high-power morphology of crack source region
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Figure 4. Fracture SEM of rotating bending fatigue specimens; (a) panorama, (b) morphology of crack source region, (c)
high-power morphology of crack source region
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Figure 5. Fracture SEM of Rotary Bending Corrosion Fatigue Specimens; (a) Panorama, (b) Crack Source Area Morphology
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Figure 6. EDS Diagram of Crack Source Zone
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