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Evaluation of corrosive wear behaviors of bio-compatible materials with
impact-fretting wear tests

Sato, Yoshiki
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In this research, impact-fretting wear tester in corrosive environment was
developed, also corrosive wear properties of bio-compatible materials for artificial hip joints were
evaluated. Furthermore, | attempted a model analysis of impact-fretting wear.

Corrosion resistant materials such as Type304, Type316L and CoCr alloy were evaluated corrosion
properties with polarization tests. Then, the wear volume of impact-fretting was clarified to be largely
dependent on a corrosion volume of a fresh surface. Moreover, we proposed a wear model which considered
corrosion effects.
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°C ms She 10 ?m-impact”  10"?m-impact”’  10~"?m-s**impact™’ 10"2m-s*Simpact™ kJ-mol™
30 920 1.1 63 7.3 58 0.50 2800 9.8
30 420 24 51 7.3 68 0.50 3300 9.8
30 220 4.7 40 7.3 71 0.50 3400 9.8
30 130 7.5 41 7.3 92 0.50 4400 9.8
30 17 59 7.3 7.3 0 0.50 0 9.8
50 420 24 73 7.3 69 0.50 2600 9.8
50 130 7.5 37 7.3 46 0.50 1800 9.8
50 17 59 16 7.3 63 0.50 2400 9.8
80 920 1.1 100 7.3 97 0.50 2700 9.8
80 420 2.4 81 7.3 110 0.50 3200 9.8
80 220 4.7 52 7.3 97 0.50 2700 9.8
80 130 7.5 45 7.3 100 0.50 1500 9.8
80 17 59 14 7.3 54 0.50 2000 9.8

To: Water temperature, 7. Non-contact (oxidation) time, f: Reciprocal oxidation time,

T: Total wear depth, N: Number of cycles (50,000), a: Wear rate of mechanical factor,
k: Wear rate of the chemical factor, : Removal efficiency of oxide

a: Exponential value of the oxidation law, Ao: Frequency factor of the Arrhenius equation,

Q: Activation energy
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