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Table 1 Composition and mass fraction of sample wg/%

WEE Cu Cr Zr Ag Nb SiC Gr(fi#)
1 9896 0.7 012 01 012 0 0
2 9746 0.7 012 01 012 1 0.5

(a)

AR .
250

200
VAN N

15
S
too
S

(a) freapEm (b) fiks G hrphsre
El ARFLSEESSRIE
Fig. 1 Graphite mold and copper matrix composite sample
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Fig. 2 Schematic diagram of friction and wear testing device
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Fig. 3 Microstructure of base material and composite material
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Fig. 4 Variation curve of friction coefficient with load
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Fig. 5 Variation curve of wear rate with load
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Fig. 6 Morphology of worn surface under different loads



20214 SE3HA/ET0E

=, sHBEXEAMEEREAL, EftE I EneRK
FREY, BRIVFBHENERR . JLUIER, bE
SHEEMN, MERFURENCHE. CuCriBEk=
B, o-CuERIERBEITE,

SNFEEMEIRE, NE6cETLIEE], EKa-Cu
HEMAEERESQFEMERNERR, SAEK
FERFEEAR LS HERADBIERK L BKAIMmN
EEFESICTNERFRLLCriB. Cu,Crid. FTi EEFESiCEAL
FISRFLCriB. CuCrERIE, SEE5MEERRIE
REYREFBDRENNT; NE6dETLIEER], EiF
o -CUlBRE O EER D OFEIELEMNKER,
SHEXSMHISESEGCERE, EREXERBEEE
X, BEEREENFEBEEES.

2.5 AEERRETERREHOTHME

TEEEBGERE0.044 8~0.179 2 m/s. EEHRIEEI100 m.
20 NAY, EfRMERESMRIIEREE-ERIR
B WL INE 7R SJLUEY, MBEEEEIEN,
I ERRISCEER), BRTYEE, EXiH
HEEIBRREIEEE0.72, EAVHENEERINEEHE
0.64,

FEXMRUSNERZ: OBEERRERNE
N, EREEXNERENESIEE, XINERRIE
Z BB ERERICriE+Cu,CriB _E5RISIAFIETT,
H it FZFRIMAGCrIsM IS E R+ CriB+Cu,Crif
MRERRELY,; QMEERERENEM, $xXm
EERFFENRERA, BEARERESAEMCHO,
. Zro,i8, EFERS, tatERIEPERX
ESER, RANEERSERREINER, ®RIPTE
K, BERZYFEZIBTEE;, QE&aMEhIHFN
FHEEERRENIEM, AINERIDEEGrE
ERmiE s EER 2 mFEREMNFTERERE %
A, WMEERRENIEN, BERRIEXIEE)
IBHEEEEE, XENIFESREERNDE, 82
AORYB)FEMY EEAESIC_ L5z T, HItbEERI
NCCrIsMEI S EaMENERRY, FHRBaTIE
Eo

2.6 AREERRETERFITHIE
TEEEBGERE0.044 8~0.179 2 m/s. EEHRIEEI100 m.
#fT20 NAY, ERMRIREEVRNERE-ERRE
T ML ANEBR T~ . AILARE, BEERREEN, it
HRNEREEERME, FEmETFE, TR
EIRRRARFREE2.08x 10° cm® - N* - m*, S6##
HERRREAZIREE011x10%cm® - N* - m™,
FEXMASNERRZ: —FH, BEERERE

s A ﬁ '- ‘i
IS5 Founory [T =

ROIEIN, MEREBERTENNEES, REERY
HRESN, BTRERDPRICH. ZITREBEAN
MEARGRAITTER, E M T Cr,05. Zro,, HEEERS,
AEERIETREIESRER, MODEEARSE
BREIRYER, RIFPER, BEREBBEZHD; 5—75

, EEMRENERESEREZERIED EE
RERFOESHIMIEERSIC, MEERREAIEI, MY
FEHESICAIESTIZFRMSAZINIR, AT EREIE A
FRTE

2.7 FREEERRETHRRAEERRR

FEET720 N, EEERIEEE100 m. A[EEEEEERT,
B Rhl BRI RN B . NE9arILIE
Z, B o -CUlBRERERSADHESHER, =
HEXEK, KEHoEREFLL (Crigficucrig) , >
EDTE o -CutEBER E; MEIETLAEEI, R o-Cu
HE@MBERLADHEEMER, SHEXE/NTE
=, EESHERRL (CriBficu,Crig ) 2L
KR D EEIR LR SAICH048. Zro48. BEE
EURERYIEI, ERMRREEIEEEDTL, BEK
BEIRE KRR .

081 _g  CuCrzrAgNb
—e— CuCrZrAgNbSiCGr
0.78 |
0.75 -\'\'\—\'_‘—.
ﬁ 072}
€
o069}
0.66 | ~e—_
0.63
0.60 > * >
0.05 0.10 0.15 0.20
BEgEHE/ (m - s™)

E7 EBRRU-ERRETHH

Fig. 7 Variation curve of friction coefficient with friction velocity
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Fig. 8 Variation curve of wear rate with friction velocity
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Fig. 9 Morphology of worn surface of base material under different friction velocities
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Fig. 10 Morphology of worn surface of composite material under different friction velocities
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Effect of Adding Trace SiC and Graphite on Wear Resistance of Cu-Cr-Zr-
Ag-Nb Alloy

LIU Jie"?, FAN Xin-hui?, WANG Xin', LI Bing', YANG Ke'
(1. School of Materials and Chemical Engineering, Xi'an Technological University, Xi'an 710021, Shaanxi, China; 2. Shangluo
University, Shangluo 726000, Shaanxi, China)

Abstract:

Cu-0.7Cr-0.12Zr-0.1Ag-0.12Nb base material and Cu-0.7Cr-0.12Zr-0.1Ag-0.12Nb-1SiC-0.5Gr(graphite)
composite material were prepared by vacuum induction melting and casting method. The microstructure and
the change rules of friction coefficient and wear rate under different loads or different friction velocities were
analyzed and compared by using the metallographic microscope, environmental scanning electron microscope
and HT-1000 friction and wear tester. The results show that Cu-0.7Cr-0.12Zr-0.1Ag-0.12Nb base material
consists of a-Cu matrix and small amounts of Cr +Cu,Cr phase, while Cu-0.7Cr-0.12Zr-0.1Ag-0.12Nb-1SiC-
0.5Gr(graphite) composite material consists of a-Cu matrix and small amounts of Cr +Cu,Cr+SiC phase; the
friction and wear tests indicate that the friction coefficient and wear rate of composite material are less than
those of base material with the change of load and friction velocity. This is because the addition of trace SiC
makes the composite material have more load-bearing phases than the base material in the friction process,
which can significantly reduce the wear rate of the material; with the addition of trace graphite, the friction
surface of the composite material is filled more smoothly than that of the base material in the friction process,
which can significantly reduce the friction coefficient of the material.
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(%4 K2, z@foundryworld.com)



