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experimental results showed that the TC4 titanium alloy under stress annealing had a higher fatigue strength and

stronger resistance to crack propagation than the TLM titanium alloy did after heat treatment, whereas its

corrosion resistance was the opposite. Compared to the specimens without pre-corrosion treatment, the

brittleness of the TLM titanium alloy increased, and its fatigue performance decreased after pre-immersion in

SBF. Conclusions Through comparative analysis, the reliability of the test results proved to be high, and the

COMSOL finite element software could effectively predict the fatigue life of titanium alloy materials.

Key words: TLM titanium alloy; TC4 titanium alloy; corrosion fatigue; fatigue-life curve; numerical simulation
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Tab.1 Mechanical properties of medical titanium alloy samples

28 TC4 TLM

JiE IR B/ MPa 850 568
P 5 B/ MPa 925 721

K2/ % 16.0 19.5
BHRAR %/ % 27 71
FERIE/ GPa 110 70
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Tab. 2 Chemical composition of medical titanium alloy ( mass

fraction)
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Fig.2 Morphological characteristics of titanium alloy samples under simulated body fluid ( SBF)

(a) EDX analysis results, (b) Pre-corrosion surfaces in SBF, (c¢) Fracture morphology
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Tab.3 Physical parameters for material fatigue simulation
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Fig.5 Prediction of corrosion potential of TLM

titanium alloy in simulated body fluid
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