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Fig. 1 Microstructures of Cu-0.88Cr-0.14Zr alloy up-drawing continuous casting billet
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2 Cu-0.88Cr-0.14Zr & &M HZ SEM &
Fig. 2 SEM images of as-cast Cu-0.88Cr-0.14Zr alloy: (a) Backscatter image; (b) Secondary electron image
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Fig. 3 Microstructures and grain size statistics of continuously extruded Cu-0.88Cr-0.14Zr alloy: (a), (¢), (e) Core; (b), (d),
(f) Edge
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Table 1 EDS analysis results of as-cast Cu-0.88Cr-0.14Zr
alloy
Mole fraction/%
Point
Cr Zr Cu
A 90.83 - 9.17
B - 12.87 87.13
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Cu-0.88Cr-0.14Zr A& &ESTIEE, TEREET K
BT KERSA 15~20 nm FIZS0IRMT AR, #E
NI S5 ST 50, AT AN BCC 4541 Cr
FAROL, kb K& Cr AHROMT R DN & 70

&l 4 Cu-0.88Cr-0.14Zr &4 PG4 K FF EAHE TEM 4

BT A% AR B s g AT T, R AR IR
FER 450 °C, HF R TR KBTI, 1
R IRERT, MORIREE T m, BEE ALY
FERE ARG, Cu-0.88Cr-0.14Zr &4 IR
FERTLLIAE] 700 CLA L, HEHMGRERH T
200 CLLE, BARHIGE R T BSR4, Rk 128
TMHTE R A R AT H . I B A STEIELETE
HRRFRAE T KREMBHERTY, F=ERKENHE,
XA B AR AR SR L TR FIMALE . A
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Fig. 4 TEM images of as-cast((a), (b)) and continuously extruded((c), (d)) Cu-0.88Cr-0.14Zr alloy
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Fig. 6 Hardness and conductivity curves of continuously
extruded Cu-0.88Cr-0.14Zr alloy under different aging
systems: (a) Different aging temperature; (b) Different

aging time
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Fig. 7 TEM images((a), (b)) and second phase size distribution((c), (d)) of Cu-0.88Cr-0.14Zr alloy aged at 475 C for

different time: (a), (¢) 15 min; (b), (d) 3 h
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Microstructure and properties of Cu-Cr-Zr alloy fabricated by
up-drawn casting-continuous extrusion

ZHANG Wen-jing">?, XIE Hao-feng', PENG Li-jun', HUANG Guo-jie', YANG Zhen', MI Xu-jun',
HUANG Lue"?, WANG Li-min’

(1. State Key Laboratory of Nonferrous Metals & Processes, GRIMAT Engineering Institute Co., Ltd.,
Beijing 101400, China;
2. General Research Institute for Nonferrous Metals, Beijing 100088, China;
3. GRIPM Advanced Materials Co., Ltd., Beijing 101400, China)

Abstract: Cu-0.88Cr-0.14Zr (mass fraction) alloy was prepared by up-drawn casting and continuous extrusion
technology, and then the extruded bar was aged at different temperature for different time. The evolution of
microstructure and properties of the alloy treated by different processes were investigated by scanning electron
microscopy (SEM), transmission electron microscopy (TEM), electron back-scattered diffraction technology
(EBSD), and so on. The results show that the Cu-Cr-Zr alloy casting rod billet has severe shear deformation and
dynamic aging happened during continuous extrusion process, the grains are refined obviously and the Cr phases
with size of 15-20 nm are precipitated. Compared to as-cast alloys, the electrical conductivity and hardness of the
as-extruded alloy increase by 28.6% IACS and 49.6 HV, respectively. The peak aging of the extruded alloy after
homogenization annealing at (925 “C, 12 h) and solution treatment at (1000 °C, 1 h) is determined to be (475 C,
3 h). The Cr phase with average grain size of 2.68 nm is precipitated in the matrix after peak aging, and the
electrical conductivity and hardness can reach 73% IACS and 155 HV, respectively.

Key words: Cu-0.88Cr-0.14Zr alloy; up-drawn casting-continuous extrusion; aging treatment; electrical

conductivity; hardness
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