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Table 1 Chemical composition of the studied alloys (w/%)

Alloy Ti Zr Cu
Cu-4Ti 4.0 — Bal.
Cu-4Ti-0.1Zr 4.0 0.1 Bal.
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Fig.1 Optical micrographs of solid solution alloys at 850 ‘C for
1 h: (a) Cu-4Ti and (b) Cu-4Ti -0.1Zr
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Fig.2 Optical micrographs of peak aging alloy: (a) Cu-4Ti aged

at 400 C for 5 h and (b) Cu-4Ti -0.1Zr aged at 450 C for
7h
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TEM HE -, H K 6a A Cu-4Ti &4:4 400 C/5 h B SRR T RS, TR R R R A HE
WAL, B 6b Jy Cu-4Ti-0.1Zr &4 450 C/7 h i 3% JFEAR WAL AR Cu,Ti ()10, [FIRE b T U4 AH I BOIRAS
MR, WK 6 FA[LLE M, Cu-4Ti 5 Cu-4Ti-0.1Zr & Cu-4Ti &4 1E 400 “C/5 h i 250m il 5 90 B 6 ) 2 s
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Fig.3 Optical micrographs of the alloys heat treated at 500 C for different time: Cu-4Ti alloy for 1 h (a), 5 h (b), 24 h (c); Cu-4Ti-0.1Zr
alloy for 1 h (d), 5 h (e), 24 h (f)
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Fig.4 Optical micrographs of the alloys heat treated at 750 ‘C for different time: Cu-4Ti for 0.5 h (a), 1 h (b), 3 h (c); Cu-4Ti-0.1Zr for
0.5h(d),1h(e),3h(f)
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Fig.5 TEM images of the alloys after solid solution at 850 “C for
1 h: (a) Cu-4Ti and (b) Cu-4Ti -0.1Zr
KB AT, FERRIEMT, L UIENE S A 4 1 Cu-4Ti-
0.1Zr &4 AE 450 C/7 h N Rm, el 28Uy Fr i J-r
2%, RGO RN, Ti i1 R R 2B R

2.2.3 500 C#H4bE




% 430

IS Zr SURN Cu-4Ti & & iRiE M 5 IR TIE R

1027

7 N Cu-4Ti 5 Cu-4Ti-0.1Zr & 4= 1£ 500 “C {475
24 h 1) TEM M. ZRE AR BORES, S kAR
BALYTE, B o BEES R ZIREL, &8It
WARHE CuTi(B ) BA T AL ERPHATAH CusTi
(p) B0, 7E 500 ‘C/24 h AL FUIRZE T, Cu-4Ti &
S EHRAKERK, FEBREH R Z RN,

Bl 6 U I 205 <6 1B S L B 3
Fig.6 TEM images of peak aging alloy: (a) Cu-4Ti aged at
400 C for 5 h and (b) Cu-4Ti-0.1Zr aged at 450 °C for 7 h
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Fig.7 TEM images of the alloys heat treated at 500 ‘C for 24 h:
(a) Cu-4Ti alloy and (b) Cu-4Ti-0.1Zr alloy

K8 750 CHvAbH & 5 B B TSR
Fig.8 TEM images of the alloys heat treated at 750 C: (a)
Cu-4Ti for 0.5 h, (b, c) Cu-4Ti-0.1Zr for 0.5 h, and (d)
Cu-4Ti-0.1Zr for 3 h
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Fig.9 EDS spectra of alloys heat treated at 750 C in Fig.8: (a) spectrum A, (b) spectrum B, and (c) spectrum C
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Fig.10 Properties of Cu-4Ti and Cu-4Ti-0.1Zr alloys at peak aging: (a) ultimate tensile strength, (b) hardness, and (c) electrical

conductivity
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Effect of Zr Addition on the Spinodal Decomposition and Discontinuous Precipitation
of Cu-4Ti Alloy
Xiang Chaojian'?, Li Huaging®, Chen Zhongping®, Zhang Xi*
(1. Suzhou Institute for Nonferrous Metals Co., Ltd, Suzhou 215026, China)
(2. Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The effect of 0.1 wt% zirconium addition on the spinodal decomposition and discontinuous precipitation of Cu-4Ti alloy was
studied. Microstructure was investigated by optical microscope (OM) and transmission electron microscope (TEM). Mechanical properties
and electrical conductivity (EC) were tested. The results show that spinodal decomposition process is retarded and discontinuous
precipitation is suppressed by 0.1 wt% zirconium addition in the Cu-4Ti alloys, because of the hindering of zirconium to titanium’s
diffusion. Zirconium elevates the properties of this alloy on peak aging at 450 <C for 7 h. The zirconium has little influence on electrical
conductivity of the Cu-4Ti-0.1Zr alloy. The tensile strength is 1155 MPa, HV microhardness is 3.3 GPa and the electrical conductivity is
15.4% IACS.

Key words: Cu-Ti-Zr alloys; zirconium; spinodal decomposition; discontinuous precipitation; microstructure
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