
Author’s Accepted Manuscript

The wear mechanisms of reaction bonded silicon
carbide under abrasive polishing and slurry jet
impact conditions

T. Nguyen, D. Liu, K. Thongkaew, H. Li, Huan
Qi, J. Wang

PII: S0043-1648(18)30378-8
DOI: https://doi.org/10.1016/j.wear.2018.06.001
Reference: WEA102437

To appear in: Wear

Received date: 23 March 2018
Revised date: 1 June 2018
Accepted date: 1 June 2018

Cite this article as: T. Nguyen, D. Liu, K. Thongkaew, H. Li, Huan Qi and J.
Wang, The wear mechanisms of reaction bonded silicon carbide under abrasive
polishing and slurry jet impact conditions, Wear,
https://doi.org/10.1016/j.wear.2018.06.001

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/wear

http://www.elsevier.com/locate/wear
https://doi.org/10.1016/j.wear.2018.06.001
https://doi.org/10.1016/j.wear.2018.06.001


1 

The wear mechanisms of reaction bonded silicon carbide under abrasive 

polishing and slurry jet impact conditions 
 

T. Nguyen
1
, D. Liu

1,2
, K. Thongkaew

1
, H. Li

3
, Huan Qi

4
, and J. Wang

1,*
 

1
School of Mechanical and Manufacturing Engineering, UNSW Sydney, NSW 2052, 

Australia 
2
Center for Advanced Jet Engineering Technologies (CaJET), Key Laboratory of High-

efficiency and Clean Mechanical Manufacture (Ministry of Education), School of Mechanical 

Engineering, Shandong University, Jinan 250061, China
 

3
Griffith School of Engineering, Griffith University, Nathan QLD 4111, Australia 

4
School of Mechanical Engineering, Zhejiang University of Technology, Hangzhou, China 

Abstract. A study of the wear mechanism on a reaction bonded silicon carbide (RB-SiC) 

subjected to fixed abrasive polishing and loose abrasive waterjet (AWJ) impact conditions is 

presented. It is found that the wear of the material is characterised by different mechanisms in 

its silicon and silicon carbide constituents. The surface polished by diamond abrasives 

appears with brittle fractures on the silicon carbide phase, while the silicon phase is found to 

be plastically deformed and embedded onto the surface of the fractured silicon carbide. Sub-

micrometre surface finish can be obtained by polishing using silicon carbide abrasives, and 

the process is initiated through the penetration of abrasive tips into the softer silicon matrix. 

Since the progressive wear flattens the tips of abrasives, the penetration depth of abrasives 

into the material gradually decreases. When the penetration depth is below a critical value, 

ductile material removal mode becomes dominant in the removal process. When abrasives 

that are softer than the silicon carbide grains are sufficiently introduced onto the material 

surface by a slurry jet, wear can occur even at a pressure below the critical value for phase 

transformation of the silicon constituent. Wear takes place mainly through weakening the Si 

bond by erosion and wedging, which eventually releases the SiC grain from the material 

structure. It is feasible to use a relatively low-pressure alumina slurry jet to machine RB-SiC 

without causing any surface damage and the processed surface quality depends mainly on the 

material structure. 
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