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ABSTRACT: The work aims to research the effects of different constant potentials on the tribocorrosion behaviors of Monel400

alloy in seawater. The samples were processed into cylindrical samples and clamped by the special fixtures designed. The abra-
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sion experiment under various constant potentials was carried out by friction testing machine and electrochemical workstation.

The electrochemical performance of the alloy was evaluated based on the change in the open-circuit potential polarization curve.

The friction property of the alloy was evaluated based on the change in the abrasion loss. The wear mechanism was revealed by

scanning electron microscope and the interaction mechanism was discussed. The open-circuit potential in the friction process

was lower than that in the static corrosion. As the applied potential increased, the corrosion current density increased, the friction

coefficient decreased and the total volume loss increased. The corrosion and wear had obvious interaction. The friction can

damage the passive film of the alloy surface, causing the new surface with higher electrochemical activity to be exposed to the

solution; therefore, the surface corrosion is accelerated. The corrosive product layer generated by the corrosion is quite coarse

and loose. Its shear strength is much lower than that of the base metal alloy. Therefore, when alumina block slides across the al-

loy surface, such layer is easily peeled off, finally resulting in the acceleration of material loss. The loss amount of materials un-

der corrosion and wear is apparently higher than that under the pure wear.

KEY WORDS: Monel 400 alloy; tribocorrosion; friction coefficient; applied potential; electrochemical; interaction
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Tab.1 Chemical composition of artificial seawater

Constituent NaCl Na,SO4 MgCl, CaCl, SrCl, KCl1 NaHO; KBr H;BO; NaF
CO”&;ET?“”V 24.53 4.09 5.20 116 0025 0695 0201 0101 0027  0.003
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Tab.2 Electrochemical parameters for Monel 400 alloy

Condition Jeor/(WA-cm2) EoonlV
No sliding 0.04 -0.2617
Sliding 34.96 —0.4783
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Fig.3 The corrosion current density of Monel 400 alloy in
seawater under different potentials
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Tab.3 Wear and corrosion interactive data under different

potentials
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tial/V mm’> mm’> mm’> mm’ mm’ AVIV
-0.6 0.17 0.17 0 0 0 0
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0.3 1.66 0.17 1.22
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