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Determination the production process of Cu—Ni-Si alloy for the motor
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(1. State Key Laboratory of Special Rare Metal Materials, Northwest Rare Metal Materials Research Institute Ningxia Co., Ltd.,Shizuishan
753000,China; 2. CNMC Ningxia New Materials Co., Ltd., Shizuishan 753000, China)

Abstract: Qualified materials were used in the research and development of the Cu —Ni =Si alloy’s
technological process which is used for some of large current connector. And the existing technological process
was summarized. Cold rolling rates were 50% and 65%, and heat preservation was 460 °C, 480 “C and 500 °C.
Through the orthogonal experiment, all results of the testing were summarized. After that, the change rule of
microstructure, mechanical property and electrical properties were analyzed. The equipment capability of the
company, production efficiency and other factors were considered. The results show that the best technological
process is that the cold rolling rate is 50%, the temperature is 500 °C, and the time is 3 hours. Under this
process, the materials could meet all the needs for Cu—-Ni-Si alloy which is used for some of large current
connector.
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Table 1 Chemical composition of strip
B B S, %

KmkE Nio Si Mg Pb Mn Zn Fe  Ni/Si

1 2.64 058 0.08 0.002 0.002 0.036 0.065 4.55

2 2.62 0.58 0.08 0.003 0.002 0.035 0.066 4.51

3 2.64 058 0.08 0.002 0.003 0.031 0.059 4.50

FHE 2.63 058 0.08 0.002 0.002 0.034 0.063 4.52
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Table 2 Performance Requirement
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Table 3 Cold rolling experiment programs

S FLH R FLIA R Bon T i 2

%5 /mm /mm 1% TZ

1-1 460 Cx3 h
1-2 0.70 0.35 50.00 480 Cx3 h
1-3 500 Cx3 h
2-1 460 “Cx3 h
2-2 1.00 0.35 65.00 480 Cx3 h
2-3 500 Cx3 h
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Table 4 Result for experiment programs

B Ve, PodisRpgE  JERIRE gEfER TR
/MPa /MPa 1% /%IACS
251.0 734.0 695.5 6.33
1-1 248.0 726.7 655.9 6.33 29.98
246.0 733.2 690.4 9.60
¥{E 248.3 731.3 680.6 7.42
239.0 685.0 629.4 5.40
1-2 241.0 690.1 636.0 6.10 17.53
237.0 684.1 630.2 6.10
BifE 239.0 686.4 631.8 5.90
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Fig. 1 Metallographic for different processing rate
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Table 5 Result for experiment programs

75 HV 0310 PUHiaRE /MPa  JERSESE /MPa  FE(RE /% PHLE /%IACS
180.00 574.00 393.90 0
1-1 182.00 579.20 397.20 24.88
185.00 576.10 403.90 23.72 9002
¥ {E 182.33 576.43 398.33 24.30
197.00 620.80 482.50 17.00
1-2 199.00 621.80 473.00 16.92
199.00 622.00 474.40 17.44 L
¥y{H 198.33 621.53 476.63 17.12
211.00 608.90 491.90 14.40
1-3 212.00 612.20 496.70 14.40
209.00 604.70 494.70 14.96 4228
¥iE 210.67 608.60 494.43 14.59
228.00 707.70 645.40 11.60
2-1 229.00 709.10 646.30 11.60
231.00 709.30 647.30 11.88 412
¥y{H 229.33 708.70 646.35 11.69
212.00 648.30 564.10 11.80
2-2 211.00 650.00 591.20 11.92
216.00 649.40 575.40 11.20 331
¥ifE 213.00 649.23 576.90 11.64
206.00 637.90 549.00 12.40
2-3 208.00 637.00 547.60 13.08
207.00 638.70 549.50 13.32 0l
¥{H 207.00 637.87 548.70 12.93
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Fig. 2 Tensile property for different aging processing
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Fig. 3 HYV and electrical property for different aging processing
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Fig. 4 Metallography for different processing
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Table 6 Customer requirements and measured results
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SEFE F 195.5~212.8 631.3~706.9 475.6~598.7 13.5~16.2 45.2~48.6
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