
Accepted Manuscript

Synergy effect of ultrafine tungsten, silicon carbides, and graphite microadditives on
the Fe-based MMCs properties using the simplex lattice design

Eugene E. Feldshtein, Larisa N. Dyachkova, Krzysztof Adamczuk, Stanisław Legutko,
Grzegorz M. Królczyk

PII: S0925-8388(18)31740-7

DOI: 10.1016/j.jallcom.2018.05.061

Reference: JALCOM 46034

To appear in: Journal of Alloys and Compounds

Received Date: 12 April 2018

Revised Date: 4 May 2018

Accepted Date: 5 May 2018

Please cite this article as: E.E. Feldshtein, L.N. Dyachkova, K. Adamczuk, Stanisł. Legutko, G.M.
Królczyk, Synergy effect of ultrafine tungsten, silicon carbides, and graphite microadditives on the Fe-
based MMCs properties using the simplex lattice design, Journal of Alloys and Compounds (2018), doi:
10.1016/j.jallcom.2018.05.061.

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.jallcom.2018.05.061


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
Synergy effect of ultrafine tungsten, silicon carbides, and graphite microadditives on the Fe-

based MMCs properties using the simplex lattice design 

Eugene E. Feldshteina*, Larisa N. Dyachkovab, Krzysztof Adamczuka, Stanisław Legutkoc, 

Grzegorz M. Królczykd  

* Corresponding author: E.Feldsztein@ibem.uz.zgora.pl, 

a Faculty of Mechanical Engineering, University of Zielona Gora,  

4 Prof. Z. Szafrana Street, 65-516 Zielona Gora, Poland, email: 

E.Feldsztein@ibem.uz.zgora.pl, k.adamczuk@ibem.uz.zgora.pl 

b Powder Metallurgy Institute, Belarusian National Academy of Sciences, 41. Platonova St., 

220005 Minsk, Belarus, email: dyachkova@tut.by  

c Faculty of Mechanical Engineering and Management, Poznan University of Technology, 

3 Piotrowo St., 60-965 Poznan, Poland, email: stanislaw.legutko@put.poznan.pl 

d Faculty of Mechanical Engineering, Opole University of Technology, 

76 Proszkowska St., 45-758 Opole, Poland, email: g.krolczyk@po.opole.pl 

A B S T R A C T 

This paper is focused on the analysis of the changes in the structure and properties of metal 

matrix composites (MMCs) based on iron (Fe) material with tungsten carbide (WC), silicon 

carbide (SiC) and graphite microadditives. The synergy effect of the content of different 

carbides and graphite on MMCs properties was investigated using the simplex lattice design 

method. It was found that with the addition of carbides, namely WC and SiC, the ferrite 

content increases from 5−8 % in the base material to 45 % and 70 % respectively. Depending 

on the percentage and the composition of reinforcing particulates MMCs hardness may 

decrease up to 25 % or increase up to 30 % in comparison with the base material. The residual 

porosity changes slightly, no more than 10 %, even with an increased content of carbides and 

graphite, and relative volume changes of samples are between −2 to +1 %.  
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