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Table 1 Chemical composition of materials (volume fraction, %)

Base component Lubrication component Friction component
S‘ﬁfle Cu Sn Fe Graphite SiC Si0, HCC FeCr55C600
(74pum) (74 pum) (74 pm) (380 um, 180 pm) (74-200) pm ~ (74-200) um (74-200) pm
1 49.6 3.5 8.1 22.8 16 0 0
2 49.6 3.5 8.1 22.8 0 16 0
3 49.6 3.5 8.1 22.8 0 0 16

Reaction bonding
interface

Fe,;Si + graphite

© Element w/%  x/% (d) Element w/%  x/%
C 1.35 532 C 5.17 17.45
Si 13.46 22.64 (0] 2.13 540
Fe 85.19 72.05 Si 13.74 19.84
Fe Fe Fe 78.96 57.31
. Si
Si
Fe Fe
o 1 T A WY i .

00 2 4 6 8 10 12 140 2 4 6 8 10 12 14
Energy/keV Energy/keV
1 5 SiC AR A LS SN B e i o B 4 2R
Fig. 1 Microstructures of material containing SiC and EDS analysis results of reaction product: (a) Microstructure of material
containing SiC; (b) Enlarged SEM image of region 4 in Fig. 1(a); (c) EDS analysis results of point B in Fig. 1(b); (d) EDS analysis
results of point C in Fig. 1(b)
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Fig. 2 SEM image of interface between SiO, and Cu matrix
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Fig. 3 SEM images(a) and EDS analysis results((b), (c)) of
high-carbon chromite: (a) SEM image; (b) EDS analysis results
of point 4 in Fig. 3(a); (c) EDS analysis results of Point B in
Fig. 3(a)
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Fig. 4 XRD pattern of high-carbon chromite
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Fig. 5 SEM images of friction subsurfaces of materials: (a)

Sample 2; (b) Sample 3; (c) Sample 1
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Fig. 6 SEM image(a) and EDS analysis results(b) of wearing
debris of sample 3
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Fig. 7 SEM images of friction surfaces of materials: (a)

Sample 2; (b) Sample 3; (c) Sample 1
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Fig. 8 Friction coefficient and wear loss of materials: (a) Friction coefficient vs cycles; (b) Linear wear loss
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Fig. 9 Schematic diagram((a), (c)) and SEM image((b), (d)) of stripping in sample 1: (a), (b) Stripping in PDL; (c), (d) Stripping in

SiC/Fe interface
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Interface formation and wear mechanism between
characteristic friction components and base components of
Cu-based powder metallurgy friction materials

ZHOU Hai-bin, YAO Ping-ping, XIAO Ye-long, ZHANG Zhong-yi, GONG Tai-min, ZHAO Lin,
DENG Min-wen, ZHONG Ai-wen, WANG Qi

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: From the view of interface, the effects of interface formed between friction components and Cu matrix on
friction and wear mechanism and the relationships among the microstructure of friction surface or sub-surface, friction
and wear mechanism of copper matrix composite prepared by powder metallurgy method were investigated. The results
show that the reaction bonding interface and mechanical bonding interface form between SiC/Cu and SiC/Fe matrix
interface, respectively. The mechanical-diffuse bonding interface forms between high-carbon chromite(HCC) and Cu
matrix. The defect of both interfaces lends to the development of crack which takes responsibility for occurrence of
delamination and promotes the formation of the mechanical mixed layer(MML). The complete mechanical bonding
interface forms between SiO,/Cu matrix. However, fragile SiO, broken by repeated pressure is the main reason that the
severe plough appears on the friction surface.
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