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Analysis of cathodic reaction processes for simulation of corrosion behavior of
metallic implants
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In this study, we performed the first electrochemical numerical simulation
for CoCr alloy and Ti with friction in simulated body fluid. We constructed single metal model and
galvanic couple model to investigate the effect of the cathodic reaction on the tribocorrosion
behavior. In single metal model, the current density of CoCr alloy was higher than that of Ti. For
the CoCr alloy with friction, the current density of galvanic couple model was higher than that of
single metal model. The current density of both single metal model and galvanic couple model
increased as the increase in area of the non-friction part increased. Thus, cathodic reactions
affect tribocorrosion behavior in both the single metal model and galvanic coupling model.
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Fig. 2 Distribution of current density ((a) and (c)) and potential ((b) and (d?) of electrolyte on CoCr alloy or pure Ti with friction.
(a) and (b) are CoCr(Tribo.) model, (c) and (d) are Ti(Tribo.) model®.
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Fig. 4 Relationship between area ratio and (a) anodic

Fig.3 Distribution of current density of electrolyte on various current density and (b) potential at the center of

; 3)
electrodes. (a) CoCr(Tribo.)-Ti  model, (b) friction area”.
CoCr(Tribo.) model, (¢) Ti(Tribo.)-CoCr model and
(d) Ti(Tribo.) model®.
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