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Table 1 Chemical compositions and dimension specifications
of cladding tubes
‘ ‘ RAF LA /mm
e B aERI w/ %
LA e B J&
1% Zr-1Nb 9.5 0.57
25 Zr-1.5S8n-0. 2Fe-0. 1Cr 10 0.7

1.2 KWHE

e D0 e A R B TR P T BE AL R L LA
FBRIECRE RN T i A r 5 B A 90 2 i 0 R At 2 1
IEE/SE 7/ BRI av bR R eI | ANASE - 4 R ol A W R R



B0 Bl i 2ty L A T 4 A A PN TR i R RE T Y 49

AR AR B i /0 il i AT 7R LR LA AL
L BORIZGE FE 9 SR FLAE A AR/ 0. 25 mm DI
b IR TR L LR R 16 I e e T AE DR
CEW A UK. 0 T e il X R A A R A A T
Jin i 1 56 147 3 RCR

e A

o [ .

1 AT ERE
Fig.1 Samples of cladding tubes
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Fig.3 Burst curves of cladding tubes
(a) ~(c)No. 1 alloy; (d) ~ () No. 2 alloy
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Fig.4 Burst mechanical model of cladding tube
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Table 2 Burst data of cladding tubes
FE i B R 4R -y BE R e/ NBEJR ¢ RS P JA w7 6
ETR=2 /C / mm / mm / mm / MPa / MPa
1#-1 I 9. 458 0.572 0.561 82. 4 655.9
1#-2 Rl 9. 484 0.571 0.562 80. 4 639. 8
1$-3 350 9. 499 0.571 0.569 42.9 336. 6
144 350 9.485 0.570 0.565 45.3 360. 6
1#-5 400 9. 50 0.570 0.569 40.7 319. 4
1£-6 400 9.50 0.571 0.569 40. 8 320. 1
2#-1 Rl 9.998 0. 704 0.702 116. 771.2
24#-2 350 9.998 0.701 0. 699 59.5 395.7
2#-3 400 9. 999 0. 70 0. 699 51.8 344. 6
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Table 3 Ballooning data of claddings

R R/ C C,/ mm C,/ mm /%
1#-1 R 29.8 52 74
1#-2 % it 29.8 51 71
1#-3 350 29.8 57 91
154 350 29.8 56 88
1#-5 400 29. 8 56 88
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Gis WE/C C,/ mm C,/ mm e/ %
1£-6 400 29.8 52 74
2%-1 il 31.4 43 37
2#-2 350 31.4 52 66
2#-3 400 31.4 54 72
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Fig.5 Images of burst samples

(a) samples of no. 1 alloy;(b) samples of No. 2 alloy
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Fig.6 Open morphology of burst samples
(a) room temperature; (b) 350 °C;(c) 400 C
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Study on the burst tests and properties of zirconium alloys for nuclear reactor

WEN Dungu, TAN Jun,CHEN Liutao,ZOU Hong, XU Yang, GAO Changyuan
China Nuclear Power Technology Research Institute s Shenzhen 518026 ,China

Abstract: The burst tests at room temperature, 350 C and 400 “C of two kinds of zirconium alloys for
nuclear reactor were studied. By analyzing results from burst tests,it is shown that the burst strengths of
the two kinds of zirconium alloys decreased with testing temperatures rising. The No. 2 alloy was stronger
than No. 1. By observing the opening of the burst,burst swellings at 350 ‘C and 400 °C were bigger than at
the room temperature, the openings were smaller. The directions of the opening growths were different
from the axial directions of the claddings,and the openings of burst were ductile fractures.

Key words: zirconium alloy for nuclear reactor;cladding tube;burst properties



