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Fig. 1 Microstructures of Cu-Cr-Zr-Mg as-cast with different contents of La: (a) 0%La; (b) 0.05%La; (c) 0.10%La; (d) 0.15%La

2 KA Ce &M Cu-Cr-Zr-Mg #745 BANA R

Fig. 2 Microstructures of Cu-Cr-Zr-Mg as-cast with different contents of Ce: (a) 0%Ce; (b) 0.05%Ce; (c) 0.10%Ce; (d) 0.15%Ce
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3 A& F Cu-0.4Cr-0.2Zr-0.15Mg F1 Cu-0.4Cr-0.2Zr-0.15Mg-0.10Ce [¥] %L 33 5

Fig. 3 SEI images of as-cast Cu-0.4Cr-0.2Zr-0.15Mg and Cu-0.4Cr-0.2Zr-0.15Mg-0.10Ce alloys: (a), (¢) Cu-0.4Cr-0.2Zr-0.15Mg;

(b), (d) Cu-0.4Cr-0.2Zr-0.15Mg-0.10Ce
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Fig. 4 Scanning photos and energy spectrum analysis of grain boundary of Cu-Cr-Zr-Mg alloy: (a) SEI image; (b) Enlarged

photograph of point 4; (c) EDXS analysis of zone 4; (d) EDXS analysis of zone B
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Fig. 5 SEM images and EDXS analysis of precipitate at boundary: (a) SEM image; (b) EDXS analysis of zone 1; (c) EDXS

analysis of zone 2; (d) EDXS analysis of zone 3
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Fig. 6 Tensile strength (a) and electric conductivity (b) of
alloys with different RE contents
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Table 1 Thermodynamic parameters of Cu-M-N (M=Ce, La; N=0, S) system at 1200 ‘C!!*2%

System Reaction lgKnany AG? /(kJ-mol ™) Iny”
Cu-Ce-O 2[Celent3[0]c=Cer05(s) ~26.58 -721.7 ~14.10
Cu-La-O 2[Laeut3[0]cu=La,05(s) -25.32 710.89 ~14.82
Cu-Ce-S [CeletHSleu=CeS(s) ~5.55 ~156.47 4.67X10°*
Cu-La-S [Lale+[S]c=LaS(s) ~5.27 ~151.35 2.92%107*
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Effects of Ce and La contents in rare earth elements on
microstructure and properties of Cu-0.4Cr-0.2Zr-0.15Mg alloy

ZHONG Jiang-wei, ZHANG Hong, CHEN Yan-xu

(School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Under the vacuum condition, the Cu-0.4Cr-0.2Zr-0.15Mg-RE ingot was gotten by using the method of
induction heating and vertical centrifugal casting. By metallurgical microscopy, the microstructures of containing 0.05%,
0.10%, 0.15%La and Ce were analyzed. The microstructure of Cu-0.4Cr-0.2Zr-0.15Mg-RE alloy as-casting was
examined by SEM and EDXS. The mechanical and electrical properties of copper alloys were also tested. The results
show that the microstructures of the alloy adding Ce and La are uniform and compact, and the distributions of Cr, Mg
precipitates in the matrix change from strip to the point, fine homogeneous, while the rare earth elements are mainly
located in the grain boundaries. With the additions of the rare earth elements, the tensile strengths of the alloy improve
greatly. When containing 0.1% La and 0.1%Ce, the peak strength are 250.13 MPa and 259.32 MPa, respectively,
increasing by 17.8% and 22.13% compared the 212.34 MPa without rare earth elements. In the range of 0.15%, the
electric conductivity of the alloy increases with the increase of the contents of the rare earth elements. And the effect of
La on the improvement of the electric conductivity is better than that of Ce although the gap is small. Therefore,
considering the effect of improving comprehensive properties of alloy, adding 0.1%Ce is the best choice.

Key words: Cu-0.4Cr-0.2Zr-0.15Mg-RE; microstructure; elements distribution; rare earth; La; Ce; mechanical property
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