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Copper-matrix composites have received a lot of attention and are used widely in

. various applications, such as electronics, machinery, automobile, military and
Cu-Fe composite PP Y. ry

Electrical conductivity éaemspace; because of their remarkable electrical conductivity, high thermal
Bulk density gcouducli\'ily and excellent mechanical properties. Among these are copper-iron
\?\g:f::f:on strength écomposiles which found many engineering applications due to the role of Fe in
Cenhancing the mechanical properties of these composites beside its low cost.
§Huwever. Fe addition reduces electrical and thermal conductivity therefore, binary
i Cu-Fe composites are not suitable for applications where these properties are the main
érequiremem Many studies have been done to enhance these properties by the addition
ARTICLE INFO éol‘alloying elements. The present work aims to study the effect of adding Nano Ag
.Eon mechanical and physical properties of Cu-10 wt% Fe composites prepared by
g:ct:llf el(yjismn': e s épowder metallurgy technique. The results showed the effectiveness of Nano Ag in
Accepted 01 Mar. 2021 “enhancing both mechanical and physical properties of Cu-10 wt% Fe composite. It is
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£ found that bulk density, electrical conductivity, and thermal conductivity have been
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Slincreased by 1.19%, 46%, and 46% respectively on adding 5% Nano Ag. Hardness

Journ:

and compression strength have been increased by 17.3% and 32.8% respectively by

es Tikrit

adding 4% Nano Ag, while wear rate was reduced by 13.4% by adding 4% Nano Ag.
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ABSTRACT

Keywords: Iron-based composites have found a lot of industrial applications such as bearings,
camshafts, connecting rods, pulleys, various valves, oil pump gears and many other
applications in the automotive and other industries due to their low cost,
availability, and high strength. The present study aims to prepare Fe-10 vol.% Cu
- (0 5) wt.% nano Y20s composites by powder metallurgy technique and studying
their physical and mechanical properties. The powders were mixed into ball mill
for 30 minutes, followed by room temperature uniaxial compaction at 700 MPa for
3 minutes. The green specimens were sintered at 1000 °C for 1 hour. The results of
the present study showed that nano yttrium oxide has significant effects on both
physical and mechanical properties of Fe-10%Cu composite. The bulk density was

powder metallurgy, Fe-metal matrix
composites, ceramic reinforcement.
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A’"'Ck history: increased by 0.92% and the true porosity was decreased by 6.4% on increasing the
Received 11 Sep. 2018 nano oxide content from 0% to 3% respectively. Vickers microhardness was
Accepted 31 Dec. 2018 i d by 5.9% on i ing Y205 up to 1% followed by gradual decrease on

Available online 01 July 2020 further increase above 1%. Wear rate was decreased by 21% on increasing the nano
oxide content from 0% to 3%. On the other hand, the compressive strength was

d d by 47% on 1r ing Y203 up to 5%.
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