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Aging Characteristics and Electrical Sliding Wear Properties of Cu-Cr-Ag-Y
Alloy with High Strength and High Conductivity
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(State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,
Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract: Effects of aging process parameters on microstructures and properties of a Cu-Cr-Ag-Y alloy
which was produced by continuous casting, solution-treated and cold draw were investigated, and the
aging characteristics of the alloy was analyzed. The electrical sliding wear experiment was carried out
using a self-made electrical wear tester. The results reveal that the uniform precipitation of the spherical
second phase from the copper matrix is the root cause of the improvement of comprehensive performance.
A better combination of properties is obtained for the Cu-0.6Cr-0.15Ag-0.03Y alloy aged at 450°C for 4 h,
the micro-hardness and electrical conductivity of the alloy are 245Hv and 80.7%IACS, respectively. The
wear loss of the alloy increased with increasing electrical current, and its electrical sliding wear
mechanism is the electrical erosion wear, abrasive wear and adhesion wear.
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Fig.1 Microstructures of Cu-Cr-Ag-Y alloy after aging treatment
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Fig.2 Microhardness of Cu-0.6Cr-0.15Ag-0.03Y alloy under

different aging conditions
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Fig.3 Curve of electrical conductivity at different aging time
for the Cu-0.6Cr-0.15Ag-0.03Y alloy
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Fig.4 Wear loss of Cu-0.6Cr-0.15Ag-0.03Y alloy under

different current
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Fig.5 Wear surface morphologies of the Cu-0.6Cr-0.15Ag-0.03Y alloy under different current

[(@). 0 A; (b). 10 A; (c). 20 A]

I S@)rT AL, RN HERR, Cu-Cr-Ag-Y &
S BERER I R I KN — R RTEGUMALE, R
G a MBS EEZ RS B BB £5
SEM B E 10 A RS, &ERRTNES T RAE
S, LT A R R T R DL KR Bl T TR
VAR TR . X2 T R HIE I TE & S R R
=K E R, FEUBBUR T R EEE SR T
s MOBERAEAL, SBHEAR TR, 3 o]
o LRI BT BRI U R, R[]
AR IS, B A B iR A S R R iy
ECHB i i, TR e IX 38, WL 5(b)FTR .
I & Y RO RAR DB BE KBS it
ARG B, Yt — P KRR 20 A B, &8

PRI ALV ARG M D, VBRI AR T FL R B
Ry, BRI BEMR A, & S(efirR.
TR T RS AT £ i i BT PRI FL 7 A ) AN B
Wi, M0 ALBR BRI A AE AR 20 & S 1 1k
REIE AT REM, P ) 2 IR & e B 1 T
PR O o

3 it

(1) BRALFES, Cu-Cr-Ag-Y & 44kt il
[ 5 A 2 AT I ERCIR (1 36 —AH . SRR R 28 A
P50 R < S Il A 3 F, R [ IS i v ) SR
B, 2 450°C/4 h B )S, Cu-0.6Cr-0.15Ag-



66 e R F35%
0.03Y &4 USRS i 5 R mee, HE of Cr fibers in Cu-15Cr-0.1Zr in-situ composite[J].

TR 55 5 H 2R 3 1) ol 245 Hv 1 80.7% TACS.

Q) RINFHEFEM T, Cu-Cr-Ag-Y &4

R TEZRE S SRR B HRE, H
PR 2 T 20 HLAR T PR A0 PR PR RS 2 B 457
HBEE BTG K, & <6 00 AR R S Nl .

S 3CHR -

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

AR, WK, SREA. A A A ek
MELRFEIN T T2 #A 48, 2006, 30(2): 203-208.
Wu P, Xie S, Huang G. Materials and process technics of
copper contact wires for high-speed train[J]. Chinese
Journal of Rare Metals, 2006, 30(2): 203-208.
35&\, SR, BRE, 5 NG Cu-1.5%Cr A4
HR S VERERT T[], W &R 5 A 4, 2014, 42(2):
64-68.
Wang S, Zhang J, Chen Y, et al. Research on micro-
structures and properties of aged Cu-1.5%Cr alloy[J].
Rare Metals and Cemented Carbides, 2014, 42(2): 64-68.
Lu L, Shen Y F, Chen X H, et al. Ultrahigh strength and
high electrical conductivity in copper[J]. Science, 2004,
304: 422-426.
Su J H, Dong Q M, Liu P, et al. Research on aging pre-
cipitation in a Cu-Cr-Zr-Mg alloy[J]. Materials Science
and Engineering A, 2005, 392: 422-426.
Xie H F, Mi X J, Huang G J, et al. Effect of thermo-
mechanical treatment on microstructure and properties of
Cu-Cr-Zr-Ag alloy[J]. Rare Metals, 2011, 30(6): 650-656.
FREE, MR, BEE, % WM& Cu-Cr-Zr-Mg-RE
HEMALEERD]. P EAGEEENR, 2007, 17(7):
1112-1118.
Mu S, Cao X, Tang Y, et al. Microstructure and properties
of aging Cu-Cr-Zr-Mg-RE alloy[J]. The Chinese Journal
of Nonferrous Metals, 2007, 17(7): 1112-1118.
Li H Q, Xie S S, Mi X J, et al. Phase and microstructure
analysis of Cu-Cr-Zr alloys[J]. Journal of Materials
Science & Technology, 2007, 23(6): 795-800.
Wi/, XIF, HRLL, %, Cu-15Cr-0.1Zr JEAL &4
Kb AR E’JQH//\@T{[J BEMFEL, 2008, 39 (12):
2011-2014.

Chen X, Liu P, Tian B, et al. Microstructure evolvement

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Journal of Functional Materials, 2008, 39(12): 2011-2014.
Vinogradova A, Patlanb V, Suzukib Y, et al. Structure and
properties of ultra-fine grain Cu-Cr-Zr alloy produced by
equal-channel angular pressing[J]. Acta Materialia, 2002,
50(7): 1639-1651.

FEE, WRILT, BKE,
Cu-Cr-Zr & 4572 A0 L 1 ) R Bk RE A B2 I ().

22224, 2001, 21(6): 405-409.
Qi W, Tu J, Yang Y, et al. Effect of aging treatment on

farey
=F.

I 2 Ak o I ¥ B
JEE

mechanical and sliding wear properties of dilute solute
Cu-Cr-Zr alloy under electric current[J]. Tribology, 2001,
21(6): 405-409.

SRR, AR, XIF, S5 ANEIEE J7 5O 5] AR SR
Cu-Cr-Sn-Zn & G AL ZURIPERERISEmA[)]. SxJm #vid
B, 2005, 30(5): 49-52.

Su J, Dong Q, Liu P, et al. Effects of different solution
processes on microstructure and properties of the aged
Cu-Cr-Sn-Zn alloy used in lead frame[J]. Heat Treatment
of Metals, 2005, 30(5): 49-52.

JEE, Bhdfh, W, % 29BN E Cu-Cr-Zr
A A LURVERE f5E I [J]. AR AL AR AR, 2009,
30(3): 141-145.

Zhou H, Zhong J, Zhou X, et al. Effects of multi-step
thermomechanical treatments on microstructure and
properties of Cu-Cr-Zr alloy[J]. Transaction of Materials
and Heat Treatment, 2009, 30(3): 141-145.

X5, X ? 2, & Cu-Cr-Zr-Y HEMMHTHATA
WFFE[]. ﬁﬂ 2005, 36(3): 377-379.

Liu Y, Liu P, Li W, et al. Aging precipitation behavior of
Cu-Cr-Zr-Y alloy[J].
2005, 36(3): 377-379.
Li H Q, Xie S S, Mi X J, et al. Influence of Cerium and
Yttrium on Cu-Cr-Zr alloys[J]. Journal of Rare Earths,
2006, 24(Spec. Issue): 367-371.

ERYE, PURCR, B, & #ELE Cu-Ni-Si-Mg &
S R Bh J1 23], MR KB 223, 2012, 33(7):
33-36.

Wang J, Jia S, Chen S, et al
Cu-Ni-Si-Mg alloy[J]. Transaction of Materials and Heat
Treatment, 2012, 33(7): 33-36.

Journal of Functional Materials,

Aging kinetics of



