
Accepted Manuscript

Probing the lubrication mechanism of rough diamond-like carbon films against silicon
nitride under water

Pengfei Guo, Zhongrong Geng, Zhibin Lu, Guangan Zhang, Zhiguo Wu

PII: S0301-679X(18)30358-X

DOI: 10.1016/j.triboint.2018.07.030

Reference: JTRI 5324

To appear in: Tribology International

Received Date: 21 March 2018

Revised Date: 17 July 2018

Accepted Date: 17 July 2018

Please cite this article as: Guo P, Geng Z, Lu Z, Zhang G, Wu Z, Probing the lubrication mechanism of
rough diamond-like carbon films against silicon nitride under water, Tribology International (2018), doi:
10.1016/j.triboint.2018.07.030.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.triboint.2018.07.030


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Probing the lubrication mechanism of rough Diamond-like carbon 

films against silicon nitride under water 

Pengfei Guo a, b, Zhongrong Geng a, *, Zhibin Lu b, Guangan Zhang b, *, Zhiguo Wu c 

a School of Mechatronic Engineering, Lanzhou Jiaotong University, Lanzhou 730070, 

People's Republic of China 

b State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, 

Chinese Academy of Sciences, Lanzhou 730000, People's Republic of China  

c Institute of Nanomaterials Application Technology, Gansu Academy of Science, 

Lanzhou, 730000, People's Republic of China 

Abstract 

Water-based lubrication is a very important technology involving many 

significant water-based applications. However, optimizing the tribological 

performance of these machines modified with Diamond-like carbon (DLC) films 

under water is a dramatic challenge. In this present work, we reported that DLC films 

with rough surface as a lubricant layer sliding against silicon nitride balls showed 

very low friction (~0.06), low wear rate (9.5×10-17m-3N-1mm-1) and very long wear 

life (>20,000 cycles) under water. Moreover, we demonstrated that the excellent 

tribological properties were attributed to the boundary lubrication of the protective 

lubricating film generated by the tribochemical reaction. This investigation has 

significant implications for practical water-based applications. 
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