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Abstract: After two years of storage of a nuclear-grade valve at nuclear power plant site, the leakage problem of sealing
surface was found during the installation and commissioning process. The failed valve was analyzed by using liquid
penetration, fluorescence spectrometer, scanning electron microscope, EDS energy spectrometer, metallographic microscope,
microhardness tester, residual stress tester and other equipment and methods. The results show that the hard alloy sufaced on
the sealing surface of the valve body has holes, and a large number of dimples are found at the fracture. The residual stress on
the sealing surface is relatively high. During a long time storage of the valve at nuclear power plant, residual stress gradually

concentrates and crack initiates at the hole, and the crack propagates along the hole in the surfacing layer, resulting in the

failure of the sealing surface of the valve body.
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Fig.1 Valve body and bonnet of the leaked valve
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Fig.2 Anatomical position of the valve body
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Fig.3 PT results of valve body and bonnet
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Tab.1 Chemical composition of the valve body (wt%)

LE (6] ; Si Mn P S [ Mo Ni Cr Fe

i HE AL <008 | <l <2 <0.045 <0.03 \ 2.0~3.0 10.0~14.0 16.0~18.0 A ik

WOt | 0038 | 059 | 166 0.029 00047 | 227 1031 16.54 67.8
x2 HEENUZERS(REH ¥, %)

Tab.2 Chemical composition of the surfacing layer (wt%)

K g Cr ! sio | N[ oM [ Mo s | P | c | Fe I
| , - |

W | 1525 | 2432 | <2 <4 | 0515 | =<4 <0035 | <0035 | <050 | At <050

Wikl | 182 2746 | 135 322 | 066 | 054 002 | 002 | - 6673 | <050
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Fig.4 Schematic diagram of sampling positions
of the valve body
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Fig.5 Photos of sample 1” after polishing
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Fig.6 Metallographic pictures of sample 17 after corrosion
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Fig.7 Metallographic pictures of sample 2” after corrosion
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Fig.8 Metallographic pictures of sample 3” after corrosion
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Fig.9 Hardness curves of sample 17
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Fig.10 Morphology of sample 17 separated along the crack
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Fig.11 Scanning electron micrograph of fracture of sample 1*
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Fig.12 Scanning electron micrograph of sample 3*
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Fig.13 EDS spectral analysis of sample 3"
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Fig.14 EDS spectrum analysis of sample 1” fracture
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Fig.15 Schematic diagram of stress test location
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Tab.3 Stress values of each test location

{32 B 0 I 3 | a | s | 6
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