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Research on Wear Resistance of Ni-Co—MoS, Composite
Coating Electrodeposited on 2A12 Aluminium Alloy

GAO Hui', LIU Weijie™
(1. Zhengzhou Railway Vocational & Technical College , Zhengzhou 451460, China; 2. School of
Mechanical and Electrical Engineering , Henan University of Technology, Zhengzhou 451460, China)

Abstract: Ni-Co-MoS, composite coating with the function of antifriction lubrication was prepared on
2A12 aluminum alloy by electrodeposition. This coating had a uniform surface and compact microstruc-
ture, and four obvious diffraction peaks. The crystal plane of (111) had a strong preferred orientation.
The hardness and wear resistance of aluminum alloy, Ni-Co alloy coating and Ni-Co-MoS, composite
coating were compared, and the results showed that the hardness of Ni-Co alloy coating and Ni-Co-MoS,
composite coating was 8.2 times and 8.9 times of that of aluminum alloy, and the wear rate of Ni-Co alloy
coating and Ni-Co-MoS, composite coating was obviously lower than that of aluminum alloy. A dense
surface layer formed on aluminum alloy by electrodeposition of Ni-Co alloy coating and Ni-Co-MoS,

composite coating, especially electrodeposition of Ni-Co-MoS, composite coating, which played the role
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of surface hardening, so that the wear resistance of aluminum alloy can be greatly improved.

Keywords: Ni—Co—MoS, composite coating; electrodeposition; 2A12 aluminium alloy; hardness; wear

resistance
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Tab.1 Chemical composition of 2A12 aluminum alloy

JLHR Cu Mn 7n Ti
frid/wt.% | 3.80~4.90 | 0.30~0.90 | 0.30 | 0.15

TR Mg Si Ni Al
g /wt.% | 1.20~1.80 0.50 0.10 | bal.
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Tab.2 Composition of plating bath
gl WEE/(gsL")

(NH.SO,),#4H,0 350~380

NiCl, 10~15

Co(SO;NH,),*4H,0 12~16

H:BO, 35~40
C,H2:SO,Na 0.04~0.06
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Fig.1 Micro—morphology of aluminium alloy, Ni-Co

alloy coating and Ni—Co—MoS, composite coating
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Fig.2 X-ray diffraction pattern of Ni—-Co alloy

coating and Ni—-Co—MoS, composite coating
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Tab.3 Texture coefficient 7C ,,, of each crystal surface

- Ni—Co a4 8)ZE | Ni—Co—MoS, & &4)2
TC oy TC oot

(111) 19.08 50.60

(200) 58.62 12.65

(311) 10.40 14.61

(222) 11.90 22.14
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Fig.3 Hardness of aluminium alloy, Ni—Co alloy

coating and Ni-Co—MoS, composite coating
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Fig.4 Wear rate of aluminium alloy, Ni-Co alloy

coating and Ni-Co—MoS, composite coating
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Fig.5 Wear morphology of aluminium alloy, Ni—-Co

alloy coating and Ni-Co—MoS, composite coating
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