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Fig.1 Fabrication process of Zr-0.3Cu-xCr alloys
#1 Zr-03Cu-xCr A& MLER S
Table 1 Chemical composition of Zr-0.3Cu-xCr alloys (v/%)

Alloy Cu Cr Zr
Zr-0.3Cu-0.2Cr 0.34 0.25 Bal.
Zr-0.3Cu-0.5Cr 0.33 0.52 Bal.
Zr-0.3Cu-1.0Cr 0.34 1.00 Bal.
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Fig.2 Grain orientation maps of Zr-0.3Cu-0.2Cr (a), Zr-0.3Cu-0.5Cr (b) and Zr-0.3Cu-1.0Cr (c) alloys

Zr=0.3Cu-0.5Cr

K3 Zr-0.3Cu-xCr 543kt BAMALIZY TEM HII7 {4
Fig.3 TEM bright field images of microstructures of Zr-0.3Cu-0.2Cr (a), Zr-0.3Cu-0.5Cr (b) and Zr-0.3Cu-1.0Cr (c) alloys
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Fig.4 TEM analyses of SPPs in Zr-0.3Cu-0.2Cr (a-c), Zr-0.3Cu-0.5Cr (d-f) and Zr-0.3Cu-1.0Cr (g-i) alloys: (a, d, g) TEM bright field images;
SAED patterns of SPP 1# marked in Fig.4a (b), Fig.4d (e), and Fig.4g (h); HRTEM images and FFT patterns of SPP 2# marked in

Fig.4a (c), Fig.4d (f), and Fig.4q (i)
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&2 Zr-0.3CuxCr &% TEM BRIZGPIRICELER EDS £R
Table 2 EDS results of the positions marked in TEM bright field images of Zr-0.3Cu-xCr alloys (at%o)

Composition
Figure Position
Zr Cu Cr Fe
1 92.94 - 7.06 -
2 93.17 - 6.32 0.51
3 91.55 - 8.45 -
Fig.4a
4 94.04 0.37 5.59 -
1# 74.39 25.61 - -
2# 89.40 0.47 9.59 0.54
1 90.95 0.49 8.02 0.54
2 68.65 0.69 30.16 0.50
3 81.11 1.08 17.41 0.40
Fig.4d
4 85.54 0.59 13.50 0.37
1# 79.09 20.91 - -
2# 77.32 0.75 21.47 0.46
1 85.22 - 14.78 -
2 80.64 0.26 19.10 -
Fig.4g 3 100 - - -
1# 72.24 27.26 0.50 -
2# 80.32 0.30 19.38 -
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Fig.5 Mass gain curves of Zr-0.3Cu-xCr alloys as a function of
exposure time in 360 ‘C/18.6 MPa/0.01 mol/L LiOH aqueous

solution (remelted Zr for comparison)
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Fig.6 Surface morphologies of Zr-0.3Cu-xCr alloys corroded in 360 ‘C/18.6 MPa/0.01 mol/L LiOH aqueous solution for a period of time:
(a) Zr-0.3Cu-0.2Cr, 14 d; (b) Zr-0.3Cu-0.5Cr, 3 d; (c) Zr-0.3Cu-1.0Cr, 12 h
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— RO IR, S B v, R IR hiE
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JE R K . BRI S, & 43R 1% WG Y
55 s 0 JE il s 4 AR B o
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7 7& Zr-0.3Cu-xCr &4:f£ 360 ‘C/18.6 MPa/
0.01 mol/L LiOH 7K r & b — B [ iy S8 A J W 1

Zr-0.3Cu-0.2Cr, 14 d

Nodule

e, ATLLE W, Zr-0.3Cu-0.2Cr &4 /& 14 d 5 &k
HIL T AR heE, SECGEE R, HA s g
XA R 2 1.57 pm, TR o [X ek A AL 5
£)2.73 ym, WK 7a 1 7b ffizs. Zr-0.3Cu-0.5Cr &< )&
i1 d JE R I T TR B, 3550 S et X el A A R
293 um, B§KT Zr-0.3Cu-0.2Cr &4, IR fh X 15
AR A S 10 um, WK 7c fiR. Zr-0.3Cu-1.0Cr
B 12 h 5 AR, (B 3 BB 155
HS L, HEEZ 18 um, KT Zr-0.3Cu-0.2Cr

Zr-0.3Cu-0.5Cr, 1 d

K7 Zr-0.3Cu-xCr £4:7F 360 “C/18.6 MPa/0.01 mol/L LiOH /K ¥ A i et — BRIt 18] (14 S AL by 11 7R 550
Fig.7 Fracture morphologies of the oxide films formed in 360 ‘C/18.6 MPa/0.01 mol/L LiOH aqueous solution for a period of time:
(a, b) Zr-0.3Cu-0.2Cr, 14 d; (c, d) Zr-0.3Cu-0.5Cr, 1 d; (e, f) Zr-0.3Cu-1.0Cr, 12 h
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Fig.8 Cross-sectional HAADF image of the oxide film of Zr-0.3Cu-0.2Cr alloy after corrosion for 14 d (a); EDS element mappings of Cu (b),

Cr (c), Zr (d), O (e), and Fe (f); EDS element line scanning along arrow marked in Fig.8a (g)
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Effect of Cr on Corrosion Behavior of Zr-0.3Cu Alloy in 360 °C/18.6 MPa/ 0.01 mol/L
LiOH Aqueous Solution

Fan Zhouyang®?, Lin Xiaodong', Zhang Ge'?, Zhang Chi*?, Li Yifeng"? Liang Xue?, Peng Jianchao?, Li Qiang®
(1. Institute of Materials, Shanghai University, Shanghai 200072, China)
(2. Laboratory for Microstructures, Shanghai University, Shanghai 200444, China)

Abstract: Zr-0.3Cu-xCr (x=0.2, 0.5, 1.0, wt%, the same below) alloys were prepared to investigate the effect of Cr on the corrosion behavior of
Zr-0.3Cu alloy in 360 °C/18.6 MPa/0.01 mol/L LiOH aqueous solution. The results show that with the increase of Cr content, the number of ZrCr;
secondary phase particles (SPPs) increases, while the number of Zr,Cu SPPs is nearly unchanged. After exposure to the aqueous solution, the
corrosion resistance of Zr-0.3Cu-0.2Cr alloy is relatively high compared to other alloys, which is probably due to the thick ZrO transition layer at
the oxide/matrix interface and less second phase in the matrix. When the Cr content is higher than 0.5wt%, the number of SPPs increases, which
can generate more defects like micropores and microcracks during oxidation, and consequently, accelerate the corrosion of Zr-0.3Cu-xCr alloys.
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