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B 1 #4 Cu-1.0Cr-0.1Zr & 4 SAHRFE 2B
Fig. 1 Macrophoto of casted Cu-1.0Cr-0.1Zr alloy

metallographic sample
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B2 Cu-1.0Cr-0.1Zr & AR T HT OM &
Fig. 2 OM images of Cu-1.0Cr-0.1Zr alloys under different treatment conditions: (a) As-cast; (b) 30% rolling; (c) 60% rolling; (d)
90% rolling; (e) As-cast+aging; (f) 30% rolling+aging; (g) 60% rolling+aging; (h) 90% rolling+aging
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Fig. 3 Effect of cold rolling and aging treatment on electrical

conductivity of Cu-1.0Cr-0.1Zr alloy
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Fig. 5 Engineering stress—strain curve of alloy under different

treatment conditions: (a) Rolled-state; (a) Aged-state

F1 Cu-1.0Cr-0.1Zr HBAAEANFRE T HII2 RS 8
Table 1 Mechanical properties of Cu-1.0Cr-0.1Zr alloy under

different treatment conditions

Condition oy/MPa 0p»/MPa /%
30% rolling 260.8 220.5 9.43
60% rolling 3243 292.1 7.54
90% rolling 397.5 361.5 8.52

30% rolling+aging 272.9 222.6 7.55
60% rolling+aging 381.6 303.1 13.09
90% rolling+aging 411.7 364.7 25.72
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Fig. 6 Fracture morphologies of alloy under different conditions: (a) 30% rolling; (b) 60% rolling; (c) 90% rolling; (d) 30%

rolling+aging; (e) 60% rolling+aging; (f) 90% rolling+aging
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Fig.7 Schematic diagram of dislocation motion mechanism":
(a) Mechanism of dislocation cutting; (b) Mechanism of

dislocation bowing
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Table 2 Parameters used in yield strength calculations.

Parameter Description Value Reference
M Taylor factor 3.06 [25]
G/GPa  Shear modulus of Cu alloy 46 [25]
b/nm Burgers vector 0.2556 [25]
v Poisson’s ratio 0.33 [25]
ry/um Average radius of 3.17  This paper

Precipitates (30% rolling)

Average radius of
7o/pum Precipitates (90% 0.201
rolling+aging)

This paper

f Yollume fraction of. 0.0499  This paper
Precipitates (30% rolling)

Volume fraction of
f Precipitates (90% 0.119
rolling+aging)

This paper

HE4 30%5L B, Aoy N 3.6 MPa; i &4&4
90%%LHi+(450 'C, 1 h)i Kb Bf5, Ao N 77.8 MPa.
HE 1 AL A EE T 30%%LH14S , & 90%%LHi1+(450 C,
L h)I R EE S, &40 ERGREE I T 144.2 MPa,
MIXFA T 24035, 55 AR ok i & 4w AR s
29 742 MPa, R & 6 iRos B e 3G &) 12 BA k. |
AL, Cu-1.0Cr-0.1Zr 4 90%%L#1+(450 °C, 1 h)i} %
WhFRE, B T AHBERAL R A iR i R R

Cu-Cr-Zr B&F WM Bk, BEET. Hrit
556 L IO FE R 2 4 11 e 2R U 257200,
Cu-Cr-Zr & FHMAETEYS Cu EAHEERE T
WA, TERRUAEEL 2 JEEATE Cu B A i
JEF R BT H IR SR AP T R R 5l &2 m
Cu BRI SE A% AR B B LTI ECE R, A&
SR SE . FR, RS R KRS
PR BRAR T n SRR R, A s ot R 1R B
FE AL B RO BE N PR, &4 5 R RET
Fa, I UG Cu-1.0Cr-0.1Zr 45 o R BE 4L
I R

4 ZEig

1) FEELHIA BRI, Cu-1.0Cr-0.1Zr &4
f BT e AR i AN P by 5 P W R 3G, 1 B S R AR L
AL A .
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2) HL G I RO B G 4 1 ) A 1 RE AN T LM R
HAFH] T W . Cu-1.0Cr-0.1Zr 54 90%A A8 o+
(450 °C, 1 hyW R i A vERe et HythiefE. &
P P B A 3 43 il £ 411.7 MP.364.69 MPa.
127.6 HV. 25.72%, FHLZN 63.7%IACS.

3) Cu-1.0Cr-0.1Zr A &4 90%4 2 F+(450 °C, 1 h)
W RUAL RS, 55 AR R BT 2 % & SRS =
MEZEERE, RNEGETRIKENE, 5035
(Cu ) [ 3 sk, 36T 3RAS T BGm i) 3 LR
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Effect of rolling and aging treatment on
microstructure and properties for Cu-Cr-Zr alloy

LIU Hai-bin"2, ZHENG Yue-hong"*, LA Pei-qing" %, SHEN Jie"2, DING Yan-long'?

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China;
2. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
3. Key Laboratory of Materials Modification by Laser, lon and Electron Beam, Ministry of Education,
Dalian University of Technology, Dalian 116024, China)

Abstract: The effects of rolling with 30%, 60% and 90% deformation and aging treatment at 450 ‘C for 1 h on the
microstructure and properties of Cu-1.0Cr-0.1Zr alloy were investigated by optical microscope (OM), scanning electron
microscope (SEM), universal material testing machine, and eddy current metal conductivity instrument. The results show
that the mechanical properties and electrical conductivity of Cu-1.0Cr-0.1Zr alloy are significantly improved after proper
cold deformation and aging treatment. The comprehensive performance are the best after 90% cold deformation+(450 C,
1 h) aging, and the tensile strength, yield strength, hardness, elongation and electrical conductivity are 411.7 MPa, 364.69
MPa, 127.6 HV, 25.72% and 63.7%IACS, respectively. From the microstructure analysis and theoretical calculation, it is
known that the dispersion precipitation of the second phase is an important reason for the high strength of the aged alloy,
simultaneously, the large amount of precipitation reduces the number of solutes in the conductive main body (Cu matrix),
and then higher conductivity is obtained.
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