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Fig.2 Blind holes distribution in refractory steel substrate

(Unit: mm)

%t

Upper shaft

8
e
i

Heating system —&.~ :

Ring specimen —®

. J(:‘&

Disc specimen —-&—

Abrasives —=

Drive shaft —"‘

O\ sk
y :

K3 BRI L R 1]
Fig.3 Diagram of the wear tester and the specimens
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Fig.5 SEM micrograph of the WC/W,Cp-NiCrBSi reinforced by primary WC/W,Cp and area fraction detection of its

constituents: (a) SEM micrograph, (b) detection of the constituents, and (c) detection results
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Fig.6 SEM micrograph of the WC/W,Cp-NiCrBSi reinforced by modified WC/W,Cp and area fraction detection of its

constituents: (a) SEM micrograph, (b) detection of the constituents, and (c) detection results
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Table 1 EDS results of the precipitated carbides (at%o)
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Fig.7 Microhardnesses of the constituents in WC/W,Cp-NiCrBSi:
(a) reinforced by primary WC/W,Cp and (b) reinforced by
modified WC/W,Cp
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Fig.9 Worn surface morphologies of the composite reinforced by
modified WC/W,Cp at 600 °C: (a) BSE image of the com-
posite and (b) SE image of the WC/W,Cp-NiCrBSi region
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Fig.10 Section through the worn surface of the WC/W,Cp-NiCrBSi
region in composite (at room temperature): (a) reinfor-
ced by primary WC/W,Cp and (b) reinforced by
modified WC/W,Cp
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Fig.11 Worn surface morphologies of the refractory steel region
in the composite: (a) worn surface at room temperature,
(b) worn surface at 600 “C, and (c) section through the

worn surface at 600 C
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Effect of Surface-Modified WC/W,Cp on Wear Behavior of
WC/W,Cp-NiCrBSi/Refractory Steel Composite

Hou Shuzeng, Bao Chonggao, Li Yefei
(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A structurally toughened metal matrix composite reinforced by cast tungsten carbide particles (WC/W,Cp) was fabricated by
vacuum fusion sintering. Microstructure and properties of the particle-reinforced regions (WC/W,Cp-NiCrBSi) in the composite reinforced by
primary and modified WC/W,Cp were investigated by SEM, EDS, microhardness testing and image analyzing. Effects of the surface-modified
WC/W,Cp on the wear behavior of the composite were estimated on a ring-disc wear tester at room temperature and 600 <C. The results show
that the dissolution of surface-modified WC/W,Cs is effectively restrained and the content of the residual WC/W,C eutectic in particle is 2.6
times of the primary WC/W,Cp. The wear rate of the composite reinforced by modified WC/W,Cp decreases significantly compared with the
composite reinforced by primary WC/W,Cp at room temperature and 600 <C. The laminated structure self-protecting layers are formed on the
worn surface of the composite at 600 <C, resulting in a lower wear rate than that at room temperature.
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