Author’s Accepted Manuscript

A study on novel AISI 304 stainless steel matrix
composites reinforced with (Nbg 75,Tip 25)C

Wen Hao Kan, Vijay Bhatia, Kevin Dolman,
Timothy Lucey, Xinhu Tang, Li Chang, Gwénaélle
Proust, Julie Cairney

www.elsevier.convlocate/wear

PII: S0043-1648(17)31178-X
DOI: https://doi.org/10.1016/j.wear.2017.12.011
Reference: WEA102318

To appear in:  Wear

Received date: 25 July 2017
Revised date: 11 December 2017
Accepted date: 11 December 2017

Cite this article as: Wen Hao Kan, Vijay Bhatia, Kevin Dolman, Timothy Lucey,
Xinhu Tang, Li Chang, Gwénaélle Proust and Julie Cairney, A study on novel
AISI 304 stainless steel matrix composites reinforced with (Nbg 75,Tig25)C,

Wear, https://doi.org/10.1016/j.wear.2017.12.011

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.


http://www.elsevier.com/locate/wear
https://doi.org/10.1016/j.wear.2017.12.011
https://doi.org/10.1016/j.wear.2017.12.011

A study on novel AISI 304 stainless steel matrix composites
reinforced with (Nbg 75, Tig25)C

Wen Hao Kan®", Vijay Bhatia®*, Kevin Dolman®, Timothy Lucey*, Xinhu Tang*, Li Chang?, Gwénaélle Proust?,

Julie Cairney??

! School of Civil Engineering, The University of Sydney, NSW 2006, Australia
2 School of Aerospace, Mechanical and Mechatronic Engineering, The University of Sydney, NSW 2006,
Australia
® Australian Centre for Microscopy and Microanalysis, The University of Sydney, NSW 2006, Australia
“Weir Minerals Australia, Artarmon, NSW 2064, Australia

*Corresponding author.
E-mail address: wkan6795@uni.sydney.edu.au

Abstract

Despite being softer and more expensive than TiC, which is usually the preferred choice for reinforcements in a
steel matrix, NbC has been shown to be a potential reinforcement for AISI 304 stainless steel matrix composites
due to its favourable density with molten steels which ensures a more homogenous distribution of the second
phase in the steel matrix and therefore more uniform properties throughout the casting. However, due to the
solubility of NbC in the molten steel, the microstructure of the resulting steel composites present Chinese-script
structures, which are not as effective in improving (and may even be detrimental to) wear performance as
compared to discrete carbide particles. In this study, a unique solution is presented to the aforementioned
problems; namely, by dissolving TiC in NbC, it is possible to obtain a stainless steel matrix composite
reinforced with (Nbg s, Tig25)C which results in a higher particle hardness, a reduction in the occurrence of
Chinese-script morphology, primary carbide refinement, better density matching, reduced costs, and
significantly better wear resistance.

Highlights

o AISI 304 stainless steels reinforced with NbC and (Nbg 75, Tig 25)C were fabricated.

e NbC forms Chinese-script morphology that is detrimental to wear performance.

e Dissolving TiC in NbC to form (Nbg 75, Tig25)C decreases Chinese-script morphology.
o Resulting primary (Nbg s, Tig.5)C particles are harder, more refined and cheaper.

o (Nbyg7s,Tig5)C particles improved the wear performance of the stainless steel.
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