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Table 1 Deposition parameters for DLC films

Film  Working pressuer/x10* Pa Surface act.ivatior.l CT interlayer  H» supplz/ Cr target : Depositif)n
Bias/V  Time/min  thickness/nm  mL-min current/ A Bias/V  Time/h

a-C 800 =500 30 200 - - =70 4

a-C:H 1173 =500 30 200 16 - =70 4

a-C:Cr 813 -500 30 200 - 0.3 —70 4

K1 DLC #[EK AFM T3
Fig.1 AFM morphologies of a-C (a, d), a-C:H (b, e), and a-C:Cr (c, f) films: (a~c) films and (d~f) coatings+films
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Fig.2 Raman spectra of DLC films: (a) a-C, (b) a-C:H, and (c) a-C:Cr
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Table 2 Fitting results of Raman spectra of DLC films

R Films Coatings+films
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Fig.3

Load-displacement curves (a, b), hardness (c) and elasticity modulus (d) of DLC films: (a) films and (b) coatings+films
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Fig.4 OM morphologies of the scratch test: (a~c) films and (d~f) coatings+films
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Fig.5 Frictional traces of DLC films in 5% sulfuric acid solution:

(a) films and (b) coatings+films
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Fig.6 Wear rates of DLC films in 5% sulfuric acid solution
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Fig.7 SEM images of wear scars, wear tracks and profile curves of a-C (a, d), a-C:H (b, e), and a-C:Cr (c, f) films:
(a~c) films and (d~f) coatings+films
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Fig.8 Diagrams of thermal stress of coating after cooling:

(a) films and (b) coatings+films
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Fig.11 Raman spectra of wear tracks of a-C (a, d), a-C:H (b, e), and a-C:Cr (c, f) films: (a~c) films and (d~f) coatings+films
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Table 3 Fitting results of Raman spectra of DLC films

. Original films Films Coatings+films
Coating X} N -1
In/lg G peak/cm I/l G peak/cm In/lg G peak/cm
a-C 1.56 1546 1.19 1553 1.35 1551
a-C:H 0.55 1541 0.45 1539 0.53 1553
a-C:Cr 1.83 1550 1.45 1555 1.58 1549
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Tribocorrosion Behavior of Ni-based Coating and
Carbon-based Film Composite System

Ren Wei', Li Wensheng', Ma Qin', He Dongging', Zhang Guang’an®, Shang Lunlin'?, Li Xuqiang', Zhai Haimin'
(1. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract: Three kinds of diamond-like carbon (DLC)-based films of a-C, a-C:H and a-C:Cr were deposited by unbalanced magnetron
sputtering technique on 316L steel and Ni60C spray-welding coating on 316L steel. Tribocorrosion resistance in 5% (mass fraction)
sulfuric acid solution of two different protective systems was investigated. The results indicate that the carbon-based films deposited on
Ni60C spray-welding coating show a significant improved adhesion and wear resistance compared with the one deposited on 316L. The
friction coefficient and corrosion wear rate of the DLC films deposited on Ni60C spray-welding coatings are 0.05~0.14 and
0.66x10%~5.7x10"® mm®/N-m, respectively. The improvement of abrasion resistance of composite system is attributed to the Ni60C
spray-welding coating as a hard support layer which can improve the bearing capacity of the DLC films, and the graphitization process of
DLC films in the process of tribocorrosion test is effectively inhibited.

Key words: spray-welding; Ni60C coating; magnetron sputtering technique; diamond-like carbon-based films; tribocorrosion
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