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Sliding Tribocorrosion Behavior of Forged CoCrMo Alloy for Artificial Joint Materials

ZHANG Xin, CHEN Hui, CHEN Kai
(School of Material Science and Engineering, China University of Mining and Technology, Xuzhou 221116, Jiangsu)

Abstract: The tribocorrosion behavior of CoCrMo alloy in physiological saline solution was investigated by UMT-2 multi—func-
tional wear tester and electrochemical workstation (CHI614E). The morphology of CoCrMo alloy was analyzed by scanning elec-
tron microscopy after tribocorrosion. The results show that the corrosion potential of CoCrMoalloy decreases, however, the cor-
rosion current increases with the increase of applied loads. Under different applied load conditions. the friction coefficients of tri-
bocorrosion are higher than the pure friction coefficients. With the increase of applied loads, the friction coefficients of tribocorro-
sion decrease. The wear surface damage of tribocorrosion is more serious than the pure friction. The main wear mechanism is
ploughing wear and local spalling caused by the shear deformation.
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Table 1 Chemical constitution and mechanical properties of forged CoCrMo alloy

Tensile Yield
) ) Elongation/ Hardness/
Element Co Cr Mo Ni Fe C strength/ strength/
% HV
MPa MPa
Content(w /%) Bal. 28.20 5.98 0.41 0.70 0. 64 0.23 860 590 17.5 340

% 2 UHMWPE i) /1 2 1% &8
Table 2 Mechanical performances of UHMWPE

) Yield Breaking Charpy impact
Density/ Molecular Shore Elongation/
Parameters . strength/ strength/ strength/
cm? weight/(g » mol ') hardness/ HD % )
MPa MPa (k] * m™*)
Values 0.938 3X10° 66 22 36 25 103
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FHLEE BE -2 0. 4 pm,
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Fig. 1 Diagram of the sealing sample

Pin holder
working rLoad cell
electrode
Reference
Counter electrode
electrode 7
| Lubricating
UHMWPE - fluid

P2 e o s R

Fig. 2 Schematic diagram of the tribocorrosion tester
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Fig. 3 Friction coefficient of pure friction and tribocor-

rosion under different loads
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Fig. 5 Corrosion current curves of CoCrMo/UHM-

WPE under different loads
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Table 2 Corrosion potential and current density of

CoCrMo alloy

Corrosion current

Load/N Potential/V
density/(10 A « ecm ?)
0 —0.23 8.042
80 —0.27 9. 896
100 —0.32 34.674
120 —0.40 63.121

25! im
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Fig. 7 Worn morphologies of pure friction and tribocorrosion under the load of 120 N
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Fig. 8 Worn morphologies of tribocorrosion under different loads
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