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Fig.1 XRD patterns of graphene (a), original powders (b) and CuCr25/graphene sample sintered under 300 MPa, 600 ‘C (c)
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Fig.2 Raman spectra of original powders (a) and CuCr25/

graphene sample sintered under 300 MPa, 600 <T (b)
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Fig.3 Microstructure (a) and distribution of C by EDS (b) of
CuCr25/graphene sample sintered under 300 MPa, 600 ‘C
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Fig.4 SEM fracture surface of CMCG (a) and EDS spectrum of
the graphene in CuCr25/graphene sample sintered under
300 MPa, 600 C (b)
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Fig.5 Conductivity (a) and density (b) of CuCr25/graphene and

CuCr25 samples sintered under different pressures by SPS
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Fig.6  Hardness of CuCr25/graphene and CuCr25 samples

sintered at 600 ‘C under different pressures



* 3866

Wit RS TR

46 %

11.3%, AHEL T % #0072 #1453 1 CuCr25 4 42 (1000
MPa) 42 5 T 48%.

K FH v R AR IR SPS B4t T 2 X i (4R = B R
HIER, X Mlkeds T2 (1000 C,1.5h), HT
J% 45 R T B AR % % 45 i) ) K IR 46 42 (600 °C, 10
min), {3 Cu, Cr WAHIEACRRE T LR TR M B 40 A0
RE, WAHKKRAWE, 7850 KIE T yREL Cr AH & il B2
MAVER, SETHENRERR.

WHESEERNRmERES A EBEIIANE
Ko —HH, AEGAGEWN MR, & TEAHE,
TN 380 5 4 Hp oA DR B0 A0 A B FE T b (0 B ) e B 2k
RO T, BRSSO A (R R A 4
T 7= A2 ) b W AR DL I K R BN ], SRR AS
AR AR TR AR N )R K AL, XA B T A R A
FHBRAL S EURE FE SR AL . DL, s R BE 4 AN
S0 0P R R AR SRR A (] T B 7 9T 3R A
L CuCr25/f1 88 ) 5 G MR JE K] o A B H i mT
%3 [k J77E 50~100 MPa [ Bt, CuCr25/41 &M% 5 &1
B RE AT A 257 X3 2 CuCr25 &4, R
REH Thess iR EMIE HIEARE RSy, AE&M WA
EFLI A 2B, f s34 SLTH AL Cu, Cr FLiH 3 A 5K
PR IEM R PR, A SBIE KR AR T 2 5 b i R 4]
FLTE SR, PRI B R R R e R, B R
WCPHAS T Cu 1 Cr (ke d i #2; 1 B4l /) Cu A Cr 4
B o Theds, BrUMEEEmg S, (HEEEE M, A
IR Cu MHAN Cr AHE W&k ok, FAE B0k,
i JE L CuCr2s & 4k 3 — AN iy i

M4 35 [ 76 )2 A 7 6F CuCr25 & 4 3 k0, i 5
HRAE 20~29 MS/m i BBl Py 38 A8, Sk DU e R 2
OB SR, {H AR R T I gk A PR R K A
Ffi. AWFFHIEN CuCr2s/fi BIGE &M e &
S QT (e ol WU SRTE = RS W R I S L
CHE W IE R, /£ CuCr &4 F A 3%LLN Y C X4
S R SRR faE, RAFMTRESA SN
JEAE M, B N4 T A H P BE S AR B AT S IR A
W 275 DUJG W58 ok — B ER T

3 &£ i

1) BEE RS E SR N, CuCr2s/f1 8% 5 &4
BHO L T2, B A FE#RRE 2 38 0, 72 300 MPa
A B B, 40 N 33.8 MS/m, 99.6%#1 1480 MPa,
AL F FAE 2 Tl % Y CuCr2s &4, MRS
T 11.3%, SR TE T L 4.2%, RBUA T
311 CuCr25 &4 3% 1) 1.35 i, REFEM 1.48 5.

2) AR R e 2 e P — 7 TH R UE 1 S I 58 =27t

A SIEAKIREEYE, A R T HIRBORLIIER
G 1R U L T e s T Z P ok Cu, Cr 2
PR R O B R R GR R T R A Cr A et B
MIFE R, AT K B2 42w 1 8 B CuCr25/ 47 s I itk >k
HelgRatERE, BIARBES T R RN L E
R T IR

3) A S AE B D B 58 = T IR B R AR
LA o 9 R T AR R P RS R AR . Bk
ZiieXt CuCr ek RN SHEATEFEELZNSH
E, ARA—MAERKERE 1 CuCr & il %
RIFT IR 12

2k

[1] Zhao Q, Shao Z B, Liu C J et al. J Alloy Compd[J], 2014, 607:
118

[2] Peng L M, Mao X M, Xu K D et al. J Mater Process Tech[J],
2005, 166(2): 193

[3] Xian Aiping(#£7%%F), Zhu Yaoxiao(&#E ). Acta Metallurgica
Sinica(4: J& % 3k)[J], 2003, 39(3): 225

[4] Zhang Chengyu(GkF£4%), Wang Jiang(F£ ¥T), Zhang Hui(ik
H%E) et al. Rare Metal Materials and Engineering (% 4= )& #1
L5 THE)[J], 2001, 30(4): 286

[5] Wang Libin(TFE324), Zhang Chengyu(5k#24%), Ding Bingjun
(T F#Y). Rare Metal Materials and Engineering (% 4 /& #4
5 T[], 2003, 32(1): 41

[6] Li Xiuyong(Z=75 5), Wang Yaping(E 1/ °F), Ding Bingjun(T
ZF#)). Chinese Journal of Rare Metals(#iH 4 J&)[J], 1999,
23(5): 362

[7] Lu Shigiang(&-:58), Hu Chunwen(i## 3C), Wang Kelu(E 7%
) et al. Rare Metal Materials and Engineering (¥ & 4 J& #4
K5 TFE)[I], 2009, 38(5): 842

[8] Lee C, Wei X D, Kysar J W et al. Science[J], 2008, 321(5887):
385

[9] Xu Z S, Shi X L, Zhai W Z et al. Carbon[J], 2014, 67: 168

[10] Hwang J, Yoon T, Jin S H et al. Adv Mater[J], 2013, 25(46):
6724

[11] Murugan AV, Muraliganth T, Manthiram A. Chem Mater[J],
2009, 21: 5004

[12] Zhao Zhiwei(#X &), Peng Yongbing(#£ik ), Yuan Haiying
(GE¥#FIE) et al. The Chinese Journal of Nonferrous Metals(#
A 04 8 = 3k)[J], 2012, 22(7): 2005

[13] Nieto A, Lahiri D, Agarwal A. Carbon[J], 2012, 50(11): 4068

[14] Shkodich N F, Rogachev A S, Vadchenko S G et al. J Alloy
Compd[J], 2014, 617: 39

[15] Vencl A, Rajkovic V, Zivic Fet al. Appl Surf Sci[J], 2013,

References


http://xueshu.baidu.com/s?wd=author%3A%28Aleksandar%20Vencl%29%20Tribology%20Laboratory%2C%20Faculty%20of%20Mechanical%20Engineering%2C%20University%20of%20Belgrade%2C%20Kraljice%20Marije%2016%2C%2011120%20Belgrade%2035%2C%20Serbia&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight%3Dperson
http://xueshu.baidu.com/s?wd=author%3A%28Viseslava%20Rajkovic%29%20Department%20of%20Materials%20Science%2C%20Institute%20of%20Nuclear%20Sciences%20%E2%80%9CVinca%E2%80%9D%2C%20University%20of%20Belgrade%2C%20Mike%20Petrovi%C4%87a%20Alasa%2012-14%2C%2011001%20Belgrade%2C%20Serbia&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight%3Dperson
http://xueshu.baidu.com/s?wd=author%3A%28Fatima%20Zivic%29%20Tribology%20Center%2C%20Faculty%20of%20Engineering%2C%20University%20of%20Kragujevac%2C%20Sestre%20Janji%C4%87%206%2C%2034000%20Kragujevac%2C%20Serbia&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight%3Dperson

512 B HLEE ARG CuCr2s & 4 4% SRt . 3867 *

280: 646 [17] Ding Bingjun(T 3E44), Wang Xiaotian(F%¢X). Journal of
[16] Kvetkova L, Duszova A, Hvizdos P et al. Scripta Mater[J], Xi‘an Jiaotong University(7h % 38 8 K 2% % #i )[J], 1994,
2012, 66(10): 793 28(7): 79

Preparation and Mechanical Properties of Graphene Reinforced CuCr25 Composites

Xiao Wenkai', Mu Dikungi', Zhai Xian', Ruan Xuefeng?®, Wang Guodong®
(1. School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China)
(2. Nano Science and Technology Research Centre, Wuhan University, Wuhan 430072, China)

Abstract: Novel graphene reinforced CuCr25 matrix composites (GCMC) with high hardness and conductivity were prepared by spark
plasma sintering (SPS) under high pressure and low temperature after low speed ball-milling mix. It is confirmed that the graphene remains
and no new phase is found by X-ray diffraction and Raman spectroscopy. Structural characterization of GCMC was performed using field
emission scanning electron microscope (SEM) and energy dispersive spectroscopy (EDS). The results show that the graphene is
homogeneously distributed in matrix after the sintering process. The hardness of GCMC with 1wt% graphene sintered under 300 MPa and
600 <C is increased by 11.3% compared with that of CuCr25 alloys fabricated by the same method, though its conductivity is decreased by
4.2%. Compared with the CuCr25 alloys consolidated by the conventional method, the conductivity and hardness of the new-type GCMC
are about 1.35 and 1.48 times higher, respectively, which indicates that the additional phase and new process all make contributions to the
enhancement of GCMC.

Key words: composite; CuCr25 alloy; graphene; microstructure; properties
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