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Fig. 1 TEM images of SZA-6 alloy treated at 500 C for
different time: (a) 5 h; (b) 15 h; (¢) 50 h
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Fig. 2 TEM images of SZA-6 alloy
treated at 580 C for different time: (a) 5
h; (b) 10h; (c) I5h
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Fig. 3 TEM images ((al), (bl), (c1)), EDS spectra ((a2), (b2), (c2)) and SAD patterns ((a3), (b3), (c3)) of ZrsSis, Zr;Fe,
Zr(Nb,Fe,Cr), in SZA-6 alloy: (al), (a2), (a3) ZrsSiy; (b1), (b2), (b3) ZrsFe; (c1), (c2), (¢3) Zr(Nb, Fe, Cr),
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Fig. 4 Particle size distribution rate of second phase of SZA-6 alloy after different annealing treatments: (a) (500 C, 5 h); (b)
(500 °C, 15 h); (c) (500 °C, 50 h); (d) (580 °C, 5 h); (e) (580 C, 10 h); (f) (580 C, 15 h)
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Fig. 5 Change of mass gain with exposure time of SZA-6
alloy at different annealing treatments corroded for 310 d: (a)

At 400 ‘C in super-heated steam; (b) At 360 ‘C in lithiated

water
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Effect of annealing treatments on
corrosion resistance of Zr-Sn-Nb-Fe-Si alloy

ZHANG Jin-long"?, ZHANG Jun"? LIANG Nan"?, ZENG Qi-feng’,
YUAN Gai-huan®, WANG Lian*, GAO Bao’, YAO Mei-yi" %, ZHOU Bang-xin"2

(1. Institute of Materials, Shanghai University, Shanghai 200072, China;
2. Key Laboratory for Advanced Micro-Analysis, Shanghai University, Shanghai 200444, China;
3. Shanghai Nuclear Engineering Research and Design Institute, Shanghai 200233, China;
4. State Nuclear Bao Ti Zirconium Industry Company, Baoji 721000, China)

Abstract: Varies annealing temperature and annealing time (500~580 ‘C, 5~50 h) were conducted to SZA-6
(Zr-(0.35-0.65)Sn-(0.35—0.65)Nb-(0.15-0.45)Fe-(0.01-0.02)Si) alloy, the effects of annealing treatments on the
corrosion resistance of zirconium alloy were investigated. The annealing samples were corroded in lithiated water with
0.01 mol/L LiOH at (360 C, 18.6 MPa), as well as superheated steam at (400 ‘C, 10.3 MPa). The microstructures of the
samples were examined by SEM, TEM and EDS. The results show that samples annealed at 500 C are in a partial
recrystallization state and samples annealed at 580 C are in a complete recrystallization state. Annealing time shows no
obvious effect on the size of second phase particles(SPPs) in both samples. Hexagonal close packed Zr(Nb,Fe,Cr), SPPs,
tetragonal ZrsSisand orthogonal Zr;Fe SPPs are observed in the matrix of the alloy. The corrosion resistance of SZA-6
alloy decreases with the increase of annealing temperature and is insensitive to the annealing time in the both water
chemistries. Annealing time shows no obvious effect on the corrosion resistance of SZA-6 alloy.

Key words: zirconium alloy; second phase particle; annealing treatment; microstructure; corrosion resistance
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