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Abstract: In order to improve the surface wear resistance and corrosion resistance of mechanical trans-
mission shaft, SiC /Ta composite coating was prepared on the substrate surface by double glow plasma
surface metallurgy technology. The effects of reaction gas flow on the microstructure, section morpholo-
gy, phase composition, wear resistance and corrosion resistance of the composite coating were studied.
The results show that with the increase of tetramethylsilane (TMS) flow rate in the reaction gas, the
surface composite coating gradually evolves from dense pattern to particle, pit and micro hole. When
the reaction gas flow rate is 10/ 1.0, the SiC coating and Ta transition layer are relatively dense, and
there are no defects such as holes or cracks at the interface; The composite coatings prepared under dif-
ferent reaction gas flow rates help to reduce the friction coefficient, and when the reaction gas flow rate
is 10/ 1.0, the friction coefficient of the coating is the smallest and more stable. The wear degree of sur-
face coatings with different reaction gas flow rates are less than 4Cr13 matrix. With the increase of TMS

flow rate in reaction gas, the wear scar width, wear scar depth, wear volume and specific wear of coat-
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ings first decrease and then increase, and when the reaction gas flow rate is 10/ 1.0, the minimum val-

ue is obtained. The corrosion potential of the coating with different reaction gas flow moves forward rel-

ative to the substrate, and the corrosion current density decreases; When the reaction gas flow rate is

10/ 1.0, the most positive corrosion potential and the minimum corrosion current density are obtained.

At this time, the composite coating has the best wear resistance and corrosion resistance.

Keywords: mechanical transmission shaft; composite coating; surface modification; wear resistance;

corrosion resistance
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Fig.1 Microstructure of surface coating of transmission shaft with different reaction gas flow
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Fig.2 Cross sectional morphology of transmission shaft surface coating with different reaction gas flow
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Fig.3 Energy spectrum analysis of transmission shaft surface coating and substrate with different reaction

gas flow
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Fig.4 XRD spectra of surface coating and substrate of

transmission shaft with different reaction gas flow
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Fig. 6 Wear morphology of surface coating and substrate of transmission shaft with different reaction gas flow
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Tab.1 Friction and wear test results of surface coating and substrate of transmission shaft with different reaction gas flow
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Tab.2 Polarization curve fitting results of transmission shaft surface coating with different reaction gas flow and substrate

SR AR/ [ (memin™)/(m min™) ] etk 10/0.5 10/1.0 10/1.5 10/2.0
&L E/V —0.482 —0.450 —0.253 —0.332 —0.353
JE L A /[ (10°A-cm ) ] 4.40 425 0.06 0.52 1.59
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