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Continuous extrusion manufacturing process with short process for Cu-Ni-Si alloy

Li Mingliang', Lin Zhaogin', Chen Zhongyu', Zhu Jing', Liu Ping’, Liu Xinkuan’
(1. College of Automobile and Transportation, Yancheng Industrial Vocational and Technical College, Yancheng 224001, China;
2. School of Materials and Chemistry, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The traditional production process of Cu-Ni-Si alloy lead fram strip has long process, high cost and low material utilization rate
and the product is easy to have defects. The continuous extrusion manufacturing process with short process was used instead of the traditional
production process. The influences of aging temperature and aging time on the conductivity, hardness, tensile strength and elongation of Cu-
Ni-Si alloy after continuous extrusion and cold rolling were investigated, and the optimum aging process of Cu-Ni-Si alloy strip after continu-
ous extrusion and cold rolling was determined to be 400 °C for 30 min. Then, the copper strip after aging treatment at 400 °C %30 min and roll-
ing at 70% reduction rate was also studied. The results show that the hardness of copper strip is 252 HV, the conductivity is 23.20 MS - m™",
the tensile strength is 810 MPa and the elongation is 5.3%, which meet the requirements of lead frame strip. The suitability of the aging

process and the feasibility of the Cu-Ni-Si alloy lead frame strip manufactured by continuous extrusion process with short process are verified.
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Fig. 1 Tensile specimen

2 MR E R

B R GESE R | SR
MR LA KR T %6 R 70% B LET AR+, LA 3 FloAR[H]
RS TR EREREINE 1 Fis, £ 1 b, MR
B %) 4 v A o AL RT LR s A 1 FH A 5
2R AT R BT R T & R S R Y
BrBt, Cu LR FidifiREs, &4 oRERE T
(2 TS AR AT B T RS, s> T R
HUVER, BEREIR T &4 MAS AR, F—
ERE LIRS TR SR,

FLH AR AT $0 SR B AR B R (A T W 4R
e, M HL B T R, X2 KA & R A
7 85 P AR TR LI RGN, Y& T SRS

F1 ARERETHHYEER

Table 1 Physical properties of materials at different states
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Fig.2 Specimens before (a) and after (b) rolling
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Fig. 3 Hardnesses and conductivities of Cu-Ni-Si alloy with A -
aging time of 60 min under different aging temperatures Fig. 4 Hardnesses and conductivities of Cu-Ni-Si alloy with
aging time of 30 min under different aging temperatures
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Fig. 5 Tensile strength and elongation of Cu-Ni-Si alloy with aging time of

30 min under different aging temperatures
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Fig. 6 Hardnesses and conductivities of Cu-Ni-Si alloy at

400 °C under different aging times
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Fig. 7 Tensile strength and elongation of Cu-Ni-Si alloy at

400 °C under different aging times
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