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The Wear Behavior of WC-Co and WC-FeAl-B Composites at
Temperatures of Ambient and 300°C

M. Mottaghi® and M. Ahmadian
Department of Materials Engineering, Isfahan University of Technology, Isfahan, Iran

Abstract: In this research, the wear behavior of commercial grades of WC-10wt%Co (H10F), WC-40vol%Co and WC-
40vol%FeAl-B composites with different amounts of boron from zero to 1000 ppm has been investigated by the pin on disk test
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method at high temperature. The wear tests were done under load of 40 N, a distance of 100 m and at ambient temperature, 200TC
and 300 T. Wear surfaces were examined by scanning electron microscopy. The results showed that the wear resistance of all
composites decreased with increasing temperature. The boron free WC-40vol%FeAl composite showed the lowest wear resistance
at all ranges of temperature. In the presence of boron up to 500 ppm in iron-aluminide matrix, the high temperature wear
resistance of these composites improves and the wear mechanisms changes from particle pullout into abrasive state. The
toughness enhancement of these composites and plasticity enhancement of iron aluminide in the presence of boron, leads to
better link of the interface of FeAl matrix and tungsten carbide particles, and thus increases the wear resistance of these
composites. WC-40vol% FeAl-500ppmB composite has a higher wear resistance at high temperature than WC-40vol% Co and

commercial WC-10wt% Co.

Keywords: High temperature wear, WC base composites, Cemented carbides, WC- FeAl-B, WC-Co.
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1. Sandvic
2. Angtis
3. scanning electron microscopy (SEM)

ol Sl s ol sl e 5l e
el oal 5 5 e

sl il Coaslin o5 Sl H 5 ) 52 )
U oposam b aS osba o500 bales aen 53 WC-FeAI
Yo baso gl 53 oy jenlS ol 2ile o glie B0 oppm
Yoo glos ;35 ol VF sl S mla a3 Yoo glos 3 il
AL e il Ve ssde sl S ol ax

il S glin 31 8 ol ax 3 Yoo b5 Loy Liulssl L —Y
Cmoslio i bos ol 3 Ll ol oo 2alS Lacy 5 uelS aan
I,l> WC-40vol%(FeAl-500ppmB) « 5 50lS 1, —isls
3525 5 (H10F) WC-10WI%CO (s i ¢ 55 5 A3l s

MUoj‘J

4. back scatter electron (BSE)
5. secondary electron (SE)
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