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Fig. 1 Morphology of Fig. 2 Morphology of cracks
cracks by visual test by penetrate test
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Fig. 3 Morphology of crack transverse
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Fig. 4 Morphology of Fig. 5 River pattern of
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Fig. 6 EDS image

24 RHGHYRARX

Xof 7 1) LR 1) B4 B0HAT S AH 0T, B SRR AT T
PN J2 T (ARG, J ) S50 i s ol T O 65 ) G T, A A
KRB B sty A AOM, VRl ) ) BB (B 7 (a))
PR It 0 W7 8 8 il 1 %)™ R ) Ay il ity 11 A7 5 Y il 1] 1) T
PR, 5K A 45 R — 8 MR AR, A R
P EHEL , T 24850 1) SMIN & 8 o i AR 2 19 93 3, HLR S
Y (E 7(b)), AT L H AR [ 480 N BE R AN R, 2480453 X
B2 R, ZECER 2 IRCRRAE

(a) HEREL

(b) ZREREY

E7 BRHER
Fig. 7 Microstructure
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Fig. 8 Microstructure of crack tip
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Failure analysis for valve nozzle of shutdown cooling system in reactor

WANG Fei, ZHU Wei, WEN Bang, JIANG Guofu, TANG Hongkui, YIN Chunyan, PENG Yanhua, REN Liang

Nuclear Power Institute of China, Chengdu 610041, China

Abstract Cracks found in the weld groove parts of valve nozzle of the shutdown cooling system of a reactor in repairing is analyzed. The

reasons of the cracks, the crack number and orientations are confirmed by visual inspection and penetranting testing. According to the

results of nondestructive inspection, typical cracks regions are cut into some samples including crack transect samples, longitudinal crack

samples and transverse crack samples. Scanning electron microscopy is used to investigate the microstructure and micro zone composition

of the crack transect. Optical microscopy is used to analyze the microstructures of the longitudinal crack and the transverse crack. The

results show that cracks may extend from the inside to outside wall and that grain deformation around the crack is not found. There are no

obvious grain differences between crack and non—crack regions. Brittle fracture characteristic exists in crack cross section, and the internal

corrosion of crack is found. The main component of corrosion products is oxygen, and the corrosion is caused by oxidation of stainless steel.

Combined with the valve nozzle operating conditions, the reason for the failure of valve nozzle is believed to be stress corrosion cracking.

Keywords valve nozzle; crack; stress corrosion cracking
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