
Author’s Accepted Manuscript

Microtribological Behavior of Mo and W
Nanoparticle/Graphene Composites

Derek White, Minda Chen, Chaoxian Xiao, Wenyu
Huang, Sriram Sundararajan

PII: S0043-1648(18)30157-1
DOI: https://doi.org/10.1016/j.wear.2018.09.003
Reference: WEA102502

To appear in: Wear

Received date: 23 February 2018
Revised date: 6 September 2018
Accepted date: 7 September 2018

Cite this article as: Derek White, Minda Chen, Chaoxian Xiao, Wenyu Huang
and Sriram Sundararajan, Microtribological Behavior of Mo and W
Nanoparticle/Graphene Composites, Wear,
https://doi.org/10.1016/j.wear.2018.09.003

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.2018.09.003
https://doi.org/10.1016/j.wear.2018.09.003


09/06/2018 

1 | 1 9  

 

MICROTRIBOLOGICAL BEHAVIOR OF MO AND W NANOPARTICLE/GRAPHENE COMPOSITES 

Derek White
a
, Minda Chen

b
, Chaoxian Xiao

b
, Wenyu Huang

b
 and Sriram Sundararajan

a
*

 

a
Iowa State University, Department of Mechanical Engineering, Ames, IA 50011 

b
Iowa State University, Department of Chemistry, Ames, IA 50011 

*corresponding author: (srirams@iastate.edu) 

Declarations of interest: none 

Abstract 

This work examines the tribological behavior of two novel graphene composites (Mo and W 

nanoparticles grafted onto graphene platelets) under boundary lubrication. While similar 

composites have been studied in past literature, the grafted nanomaterials Mo and W have not 

been tested before. Such composites benefit both from the friction reduction properties of 

graphene and the increased load capacity provided by nanoparticles. Their application as a 

potential antiwear lubricant additive was investigated. Both composites were blended into a 

mineral base oil. Graphene and neat oil were also tested to serve as controls. By DLS 

characterization, these dispersions were found to be stable over the testing duration. Tribological 

behavior was studied using a custom microtribometer via ramped load and cyclic tests for 

friction and wear, respectively. Results demonstrated a similar reduction in friction with the 

addition of each additive while the composites provided superior antiwear properties in 

comparison to the base oil and graphene alone. 

1. Introduction 

In recent years, nanomaterials have been the subject of great interest within the 

lubrication community. Due to their small size, such materials are able to enter a contact and aid 

in friction reduction and antiwear capacities. The mechanism by which they do so varies 
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