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Fig.1 Isothermal section of the Zr-Fe-Cu system at 700 ‘C
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Table 1 Results of Zr-Fe-Cu alloys analyzed by XRD and SEM/EDX
Composition/at%

No. Nominal EDX result Phase identified EDX result/at%%
Zr Fe Cu Zr Fe Cu Zr Fe Cu
1 95 3 2 96.1 1.7 2.2 (a-Zr) 99.7 0.0 0.3
7 66.8 22.4 10.8
2 90 2 8 96.6 0.4 3.0 (a-Zr) 99.7 0.0 0.3
CuZr; 67.1 1.9 31.0
3 90 7 3 95.2 4.2 0.6 (a-Zr) 99.7 0.2 0.1
CuZr, 67.1 2.7 30.2
4 75 15 10 75.3 14.1 10.6 T2 67.1 22.1 10.8
(a-Zr) 98.3 0.4 1.3
CuZr, 68.3 35 28.2
5 75 5 20 74.4 4.8 20.8 7 66.9 22.4 10.7
(a-Zr) 98.4 0.2 14
CuZr, 65.6 3.3 31.1
6 75 10 15 75.7 9.8 145 7 66.9 22.5 10.6
(a-Zr) 98.7 0.3 1.0
CuZr, 69.5 35 27
7 65 20 15 65 20.6 14.3 7 67.2 21.3 11.5
71 50.9 21.0 28.1
8 63 15 22 66.2 15.4 22.4 7 67.2 21.4 114
CuZr, 68.6 34 28.0
71 50.4 21.2 28.4
9 60 10 30 60.6 9.5 29.9 CuZr, 67.6 3.0 29.4
7 68.6 17.2 14.2
71 48.3 21.0 30.7
10 55 25 20 53.5 27.5 19.0 Fe Zr 32.8 62.9 4.3
7 66.3 24.1 9.6
71 49.6 22.5 27.9
11 55 10 35 55.6 9.6 33.8 CuZr, 66.3 1.5 32.2
71 54.7 13.3 32.0
12 55 15 30 57.3 13.2 29.5 CuZr, 65.3 34 31.3
71 49.2 20.3 30.5
14 53 20 27 51.1 22.1 26.8 7 66.5 21.1 13.4
CuZr, 67.5 4.1 28.4
71 50.3 20.4 29.3
15 50 5 45 49.9 5.7 44 .4 CuioZry 41.8 1.8 56.4
71 49.8 5.4 44.8
16 50 15 35 48.3 16.4 35.5 71 54.4 12.7 32.9
Fe Zr 33.4 56.7 9.9
17 45 25 30 48.5 25.7 25.8 T1 49.1 13.7 37.2
Fe Zr 34.3 55.6 10.1
18 40 5 55 40.1 4.8 55.1 CusZrs 28.5 1.3 70.2
71 50.1 8.3 41.6
19 40 40 20 43.1 36.9 20.0 Fe Zr 33.7 61.4 4.9
71 48.0 15.9 36.1
20 66.8 22.4 10.8 64.9 22.89 12.20 71 52.1 22.0 25.9
7 67.3 22.1 10.6
21 28 32 40 28.3 33.3 38.4 Fe Zr 315 66.6 7.9
Cu512r14 22.6 2.4 75.0
22 26 14 60 24.9 16.9 58.2 Fe,Zr 31.3 61.0 7.7
CU512I’14 215 1.5 77.0
23 20 10 70 20.0 9.3 70.7 (Cw 3.2 1.6 95.2
Cus1Zr14 21.2 18.6 60.2
CusZr 18.0 1.7 80.3
24 21 16 64 22.0 15.0 63.0 Fe,Zr 33.6 61.2 5.2
CU512I’14 19.4 2.8 77.8
(Cw 0.4 2.2 97.4
25 15 55 30 16.8 68.0 15.2 Fe Zr 26.3 70.8 2.9
(Fe) 0.0 97.5 25
(Cu) 0.2 6.0 93.8
26 15 15 70 20.2 18.9 60.9 Fe Zr 30.0 61.0 9.0
CU512|’14 20.2 3.3 76.5
(Cu) 0.1 1.6 98.3
27 10 80 10 11.3 82.7 6.0 Fe Zr 26.2 70.1 3.7
(Fe) 0.0 93.9 6.1
28 5 30 65 6.8 32.1 61.1 Fe Zr 26.2 68.6 5.2
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(Fe) 0.0 95.6 44
(Cu) 0.0 43 95.7
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Table 2 Results of 7; alloys analyzed by XRD and SEM/EDX

Composition/ EDX result/at%

No at% Phase Space

" ———  identified group
Zr Fe Cu Zr Fe Cu

29 50 22 27 7 Pm-3m

Fe Zr Fd-3m

30 50 20 30 71 52.7 18.9 27.4 Pm-3m

Fe Zr 38.8 53.6 7.6 Fd-3m
31 50 15 35 71 Pm-3m
Fe Zr Fd-3m
32 50 13 37 71 Pm-3m
FeyZr Fd-3m
33 48 22 30 71 52.2 16.4 31.4 Pm-3m
FeZr 345 57.7 7.8 Fd-3m
34 52 15 33 71 Pm-3m
CuZr, 14/mmm

35 53 13 34 71 50.8 15.6 35.6 Pm-3m
CuZr, 686 2.6 28.8 l4/mmm
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Fig.2 XRD pattern (a) and SEM BSE image (b) of alloy 30
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Fig.3 BSE image (a) and EDX result (b) of alloy 6
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Fig.4 BSE image (a) and XRD pattern (b) of alloy 10, and BSE images of alloy 11 (c) and 12 (d)

Fig.6 XRD pattern (a) and BSE image (b) of alloy 28
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Isothermal Section of Zr-Fe-Cu Ternary System at 700 <C

Zhang Min'?, Luo Wenbin'?, Ding Jiating*, Chen Hongmei*, Ouyang Yifang®, Yuan Gaihuan®, Zhu Jinming?,
Liang Jianlie?
(1. Guangxi University, Nanning 530004, China)
(2. Guangxi University of Nationality, Nanning 530006, China)
(3. State Nuclear Bao Ti Zirconium Industry Company, Baoji 721014, China)

Abstract: The isothermal section of the Zr-Fe-Cu ternary system at 700 <C was investigated by X-ray diffraction, scanning electron
microscope and energy disperse analysis. Two Zr-Fe-Cu ternary phase, Zr(Fe,Cu) and Zr,(Fe,Cu), named z; and ., respectively, are found
in this section. Seven binary phases, Fe,Zr, FeZrs, CuZry, CuioZrs, CugZrs, CusiZris and CusZr, are confirmed to be stable at this
temperature. Large amount of Fe (18.6 at%) is observed to solute in Cus;Zris. In addition, the oxygen stabilized phase FeysZrs isn’t
observed in Zr-Fe-Cu ternary system.

Key words: phase diagram; Zr-Fe-Cu; X-ray diffraction
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