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Table 1  Process parameters of magnetron sputtered 

MoS

2

 films 

Sample DC bias/V Pulse bias/V Duty cycle factor/% 

A# 50 100 15 

B# 50 300 15 

C# 50 600 15 

D# 50 800 15 
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Fig.1  XRD patterns of MoS

2

 coatings with different process 

parameters 
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Fig.2  SEM images of MoS
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 coatings with different process parameters: (a) A#, (b) B#, (c) C#, and (d) D# 
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Fig.3  Surface morphologies of MoS

2

 coatings with different process parameters: (a) A#, (b) B#, (c) C#, and (d) D# 
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Table 2  Surface roughness of MoS

2

 films 

Sample Projected area/µm

2

 R

q

/nm R

a

/nm 

A# 900 221.703 171.710 

B# 900 212.750 164.776 

C# 900 289.321 215.208 

D# 900 114.189 95.3696 
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Fig.4  Effects of process parameters on load-displacement curves 

of MoS
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 coatings 
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Table 3  Mechanical properties of MoS

2

 coatings with 

different process parameters 

Sample E

r

/GPa H/GPa H/E

r

 H

3

/E

r

2

 

A# 46.78 2.25 0.048 0.0052 

B# 49.89 2.79 0.056 0.0087 

C# 40.10 1.43 0.036 0.0018 

D# 61.28 4.64 0.075 0.0270 
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Fig.5  Friction coefficients of MoS
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coatings with different 

process parameters 
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Fig.6  Profiles of cross sectioned worn surfaces of MoS
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 coatings 
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Fig.7  Surface morphologies of MoS

2

 coatings (a~d) and friction pair (e~h) at different pulsed bias: 

(a, e) 100 V, (b, f) 300 V, (c, g) 600 V, and (d, h) 800 V 
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Table 4  EDS analysis of friction pair (ω/%) 

Sample O Al Ti Fe S Mo 

A# 4.87 2.08 42.15 42.31 2.55 6.04 

B# 4.26 2.12 40.19 42.88 3.04 7.51 

C# 10.70 3.22 39.11 44.78 - 2.19 

D# 3.35 2.63 37.67 43.33 3.68 9.34 
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Table 5  Tribological properties of MoS
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 coatings with different 

process parameters 

Sample µ
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 L/µm H/µm V/mm
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Substrate 0.337 0.204 602 9.077 0.056 38.4 

A# 0.096 0.069 532 2.427 0.013 9.13 

B# 0.093 0.065 579 2.082 0.013 8.94 

C# 0.097 0.076 756 2.583 0.015 10.4 

D# 0.081 0.066 485 1.179 0.007 5.20 
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Abstract: MoS

2

 films were prepared on A286 substrate by unipolar pulse magnetron sputtering. The morphology, microstructure and 

composition of the films were characterized by scanning electron microscopy, X-ray diffractometer. The mechanical properties and 

tribological behavior in air of the films were investigated by nano-indentation tester and ball-on-disc tribotester. The effects of pulsed bias 

on microstructure, mechanical properties and tribological properties of MoS

2

 Films were analyzed. The results show that the preferential 

oriention of coatings changes from (002) to (100) in advance with the pulse bias voltage increasing from 300 V to 600 V. When the pulse 

bias voltage increase to 800 V, the preferential oriention renews to (002), and the film is of smooth and compact structure. With the pulse bias 

voltage increasing, the hardness and elastic modulus decrease firstly and increase afterward. The friction coefficient fluctuates in the range of 

0.065~0.076 and shows the tendency of increasing firstly and decreasing afterward. When the bias voltage is 800 V, the friction performance is 

the best. The wearing rate is only 13.5% of the substrate, showing the lower friction coeffient and the good wearing resistance. 

Key words: unipolar pulse magnetron sputtering; MoS

2

; mechanical property; tribological property 
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