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Fig. 1 Effect of ageing time at 450 ‘C on microhardness (a) and

relative electrical conductivity (b) of Cur1.5Nr0. 27Si alloy
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Fig. 2 Effect of cold work deformation on strength(a), microhardness(b), relative electrical

conductivity( c) and elongation(d) of Cu1. 5Nr0. 27Si alloy (aged at 450 C for 4h)
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Fig. 3 Microstructures of Cu1. SN10. 27Si
alloy after rapid hot-rolling,
water quench or aircooling
(a) —Optical micrograph of as water quenched sample;
(b) —TEM BF image of aswater- quenched sample;
(¢) —TEM BF image of as aircooled sample
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Fig. 4 Optical micrographs of
Cur 1. 5SNr0. 27Si alloy
(a) —Asaged (450 C, 4 h);
(b) —Asaged (450 C, 8 h);
(C) —As coldrolled
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Fig.5 TEM images of asaged Cu-1. 5Nt 0. 27Si alloy and identification of diffraction pattern
(a) —Asaged (450 C, 0.5 h); (b) —Asaged (450 C, 4 h);
(¢) —Asaged (450 C, 8 h); (d) —Identification of diffraction pattern in (b)
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Thermomechanical treatment of Cu 1. SNi-0. 27Si alloy

CHENG Jiarryi', WANG Mingpu', LI Zhou" ?,
XU Gemrying’, WANG Yarrhui', HONG Bin', XIAO Cong-wen'
(1. School of Materials Science and Engineering,
Central South University, Changsha 410083, China;

2. College of M aterials Science and Engineering,

Hefei University of Technology, Hefei 230009, China)

Abstract: The microstructures and properties of Cur 1. 5Nt0. 27Si alloy under different heat treatment conditions were examined by
mechanical and electrical properties measurement, optical and transmission electron microscopes observation. The results show that
the obvious deformation textures present in this alloy after rapid hot-rolling and water quenching without a marked dynamic recrystal-
lization. And only few precipitate phases can be observed by using transmission electron microscope (TEM). The microhardness
(HV) and relative electrical conductivity reach HV 158 (peak value) and 44% ( TACS) respectively followed by aged at 450 C for 4
h. There exists a clear orientation relationship between the precipitate &Ni,Si and copper matrix as follows: (110), I (211)
[ ITO] m [524] ppt- After being cold rolled with 80% deformation, its 0, Gy ,, HV, elongation and relative electrical conductivity

(TACS) reach 578 MPa, 573 MPa, HV 173, 3% and 41. 5%, respectively. The alloy is strengthened by the precipitate &Ni,Si

ppt»

through Orowan looping mechanism.
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