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¸ 1  ¹º»¼�1ab)TU,- SEM½v 

Fig.1  SEM images of as-cast alloys without corrosion: (a) Cu-15Cr 

alloy and (b) Cu-15Cr-0.24Zr alloy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¸ 2  º»¼�1ab)TU,- SEM½v 

Fig.2  SEM images of as-cast alloy with corrosion: (a) Cu-15Cr 

alloy and (b) Cu-15Cr-0.24Zr alloy 
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Table 1  EDS analysis of points marked in Fig.2 (ω/%) 

Point Cu Cr Zr 

A/C 0 100 0 

B 27.70 51.48 18.03 

D 91.29 0 8.71 
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¸ 3  ¿��1 TEM½v.ÀÁ�FÂNÃÄ 

Fig. 3  TEM images and selected electron diffraction patterns of the precipitated phase: (a) bright field image, (b) dark field image, and 

(c) diffraction patterns and calibration 
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¸ 4  )TU,-8�~ Cr1��¢� 

Fig.4  Size distribution of dendrite Cr in as-cast microstructure: (a) Cu-15Cr alloy and (b) Cu-15Cr-0.24Zr alloy 

 

 

 

 

 

 

 

 

 

 

¸ 5  Zr#ab)���Z123 

Fig.5  Effect of Zr on the tensile strength of experimental alloys 
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¸ 6  Zr#ab)�ÅÆ123 

Fig.6  Effect of Zr on the electrical conductivity of experimental 

alloys 
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� 7  Cr��������� SEM ! 

Fig.7  SEM images of Cr fibers with high temperature annealing: (a) Cu-15Cr alloy annealed at 600 " for 1 h#(b) Cu-15Cr alloy 

annealed at 700 " for 1 h, and (c) Cu-15Cr-0.24Zr alloy annealed at 700 " for 1 h 
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Fig8  Diagram of binary Cu-Cr alloy with metastable miscibility
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Fig.9  Relationship between Zr content and ∆G

mix 
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Effect of Zr on Microstructure and Properties of Cu-15Cr Alloy 

 

Tian Wei, Liu Yifang, Bi Liming, Sun Yue 

(University of Shanghai for Science and Technology, Shanghai 200093, China) 

 

Abstract: Cu-15Cr and Cu-15Cr-0.24Zr alloys were prepared by vacuum medium frequency induction melting technique. The effects of 

Zr on microstructure of as-cast Cu-15Cr alloy and microstructure after annealing at different temperatures was studied by scanning 

electron microscopy (SEM), energy dispersive spectroscopy (EDS) and transmission electron microscopy (TEM). The tensile deformation 

test of the two kinds of alloys was carried out, and the thermal stability of the alloy under the final deformation was studied. The results 

show that the addition of Zr results in the formation of flaky CuZr intermetallics in the as-cast microstructure of the alloy, which inhibit 

the formation of eutectic Cr phase and make the eutectic Cr content much lower than that of Cu-15Cr alloy. The size of dendritic Cr is 

refined as well. The addition of Zr significantly improves the thermal stability of the alloy and increases its tensile strength by 100 MPa 

after annealed at 550 °C for 1 h. Through the calculation of Gibbs free energy (∆G

mix

) in the solidification process of the alloy, it is proved 

that the addition of Zr reduces the liquid phase separation temperature and decreases the dynamic nucleation driving force of the Cu-15Cr 

alloy in the process of solidification, which inhibits the formation of eutectic Cr and is consistent with the experimental results of the 

as-cast microstructure. 

Key words: Cu-Cr-Zr alloy; in-situ composites; thermal stability; CuZr intermetallic compounds 

 

Corresponding author: Bi Liming, Ph. D., University of Shanghai for Science and Technology, Shanghai 200093, P. R. China, Tel: 

0086-21-55781550, E-mail: lmbi0106@163.com 


