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Effect of Certum-Rich RE on Properties of Cu-Te Alloys
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Abstract Influences of trace cerium-rich RE on microstructure and properties of high conductive Cu-Te
alloys are studied. The results show that metallurgical structure of new alloy materials is refined evenly, and
grain boundary is clear and clean; tensile strength of the alloy reaches 119 MPa at 400 ‘C and electrical
conductivity 43.6% IACS; oxidation resistance and gas corrosion resistance of the new alloy are superior to
Cu-Te alloy, and it has been put into practical application.
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1.4 4
1~5 kg Table 4 Conductivity testing results of copper alloy/% IACS
80~350 kg 100~800 kg ! 2 3
Cu-Ti 352 37.1 385 .
220 kg i u-Te 36.9
RE-Cu-Te 42.1 453 43.6 43.6
1.5
1 2,
1
Table 1 The range of copper alloy composition Wy /%
RE Te Cu °
Cu-Te - 0.2~0.5 0.3 2.3
RE-Cu-Te 0.02~0.3 0.2~0.5 0.3
2 6005 C 2h
Table 2 The composition of copper alloy specimen w3 /% ° N
RE Te Cu
Cu-Te - 0.39 0.27 5.
RE-Cu-Te 0.08 0.36 0.21
5
2 Table 5 Oxidation test results /g
/h 1521 ecm?  Cu-Te 5.39 cm*> RE-Cu-Te 5.36 cm’
2.1 0 55.149 7 30.3951 29.655 3
JR 20 °C 2 551726 30.399 4 29.656 6
300 °C . 400 °C 3 4 55.196 0 30.4117 29.661 7
6 55.213 8 30.4189 29.665 4
3 8 55.240 8 30.4316 29.702 8
Table 3 Tensile test results of copper alloy /MPa 0.044 88 0.016 24 0.013 06
/C
20 300 400 5
Cu-Te 201.7 163.6 109.5
RE-Cu-Te 204.5 164.3 119.3
3 20 'C. 300 'C. 400 C
° 2.4
2.2 [l
AutoSigma3000 GE 10 CaSO, 6 BaSO, 2 NaSO, 1 C
0.8%~110%
IACS 20°C 6005 C lh 6 h,
0~40 C 10% IACS  +0.2% IACS N
100% IACS  +0.8% IACS @28 mmx6 mm 6.
4, 6
4 o
o o
6 6005 °C
Table 6 Weightless experimental results of three types of materials after eroded by the gas at 600+5 °C /g
1h 2h 3h 4h 5h 6h
Cu-Te 1.777 6 1.7479 1.718 9 1.698 8 1.673 8 1.6529 1.6318 0.050 8
RE-Cu-Te 2.178 0 2.1573 2.1340 2.114 8 2.088 2 2.068 0 2.0453 0.0352
Cu 2.710 8 2.668 0 2.638 9 2.6314 2.596 9 2.590 5 2.5807 0.196 6
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Fig. | Backscattered electron images of as-cast Cu alloys 0.02%~0.3% .
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