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Fig. 1 Typical metallurgical microstructures of Cu-6.0Ni-1.0Si-0.5Al- 0.15Mg-0.1Cr alloy: (a) As-cast; (b) Homogenizing state; (c)
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Hot rolled state; (d) Solid solution treatment state



5 26 &4 7 ) E b, % BT Cu-Ni-Si-Al f54:1% TTP ik 1469
24 A& EMEALR TEM NE
260 B A ERE R ZE S e AR 3L WA SR A AL A
e R, A 4RI 650 1C B 700 TR AR IE )
2405 g FERBEATE S BB . I 4 P & <AE 980 C
> C
= g0l q
7 220 ® 900
g "—10%
5 200r 8501 *—15%
T 4—20%
O 800 " —23%
180 B *—25%
2 750+ [
152025 30 2
E r o 4\ ¢
Time/min & 700 >
2 SRR AT £ R (1 6501
Fig. 2 Influence of isothermal treatment on hardness of alloy 6001
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Fig. 4 TEM images of alloys after isothermally treated at 650 ‘C for 1 min and selected-area diffraction pattern: (a), (b) Bright field

micrograph; (c) Selected-area diffraction pattern beam direction along [100]c,; (d) Selected-area diffraction pattern beam direction
along [110]¢,
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Fig. 5 TEM images of alloy isothermally treated at 650 ‘C for 1 min: (a) Selected-area diffraction pattern beam direction along
[100 ]cy; (b), (¢), (d) Central dark-field (DF) micrograph of precipitates
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Fig. 6 TEM bright field images of alloy isothermally treated at 750 ‘C for different time: (a) 1 min; (b) 5 min; (¢) 10 min; (d) 300

min
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TTP diagrams of Cu-6.0Ni-1.0Si-0.5A1-0.15Mg-0.1Cr alloy with
super high strength and good conductivity

WANG Jing', LI Zhou" 2, LI Si', XING Yan', SHEN Lei-nuo', LEI Qian’
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Abstract: A novel Cu-6.0Ni-1.0Si-0.5A1-0.15Mg-0.1Cr (mass fraction, %) alloy was designed and prepared. The
changes of mechanical properties of the alloy under different isothermal conditions(600—850 ‘C) after solution treated
with 980 ‘C were studied, and on the basis of micro-hardness measurement, time—temperature—property (TTP) curves of
the alloy were established. The transformation behavior during isothermal heat treatment was studied by transmission
electron microscopy. The results show that the nose-temperatures of the curve is about 725 °C, and quenching sensitivity
region ranges from 675 ‘C to 775 °C. As the alloy is isothermally treated in the quenching sensitivity region, the
nucleation rate and growth rate of J-Ni,Si and Niz;Al particles are high. With the isothermal holding time, the precipitated
phases are coarsened rapidly, and the micro-hardness decreases. The alloy shows high quench sensitivity as it is treated
around the nose-temperature.

Key words: CuNiAlSi alloy; isothermal treatment; quenching sensitivity
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