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Failure Analysis of Copper Alloy Globe Valve
HAN Maosheng', LUO Hao', LIU Lele', ZHANG Yunhao'*, PAN Hengpei'

(1. Luoyang Ship Material Research Institute, Luoyang 471023, China; 2. National New Material Production and Application
Demonstration Platform ( Advanced Marine Engineering and High—tech Ship Materials) , Luoyang 471023, China)
Abstract: The causes of titanium alloy valve corrosion were analyzed by means of chemical composition, mechanical property a-
nalysis, metallographic structure observation, macro and micro morphology observation and corrosion products analysis. The re-
sults showed that the composition and structure of globe valve disc could meet the design requirements. Corrosion on sealing sur-
face of globe valve disc was caused by the combined action of decomposition corrosion, erosion and crevice corrosion. Large a-
mount of seawater and sediment in pipelines could promote the appearance of crevices and increase the scouring intensity, which

would accelerate the corrosion process.
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Fig. 1 Seal diagram of stop valve
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Table 1 Test results of chemical composition(w) %

2K Sn Zn Pb Cu Fe
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Table 2 Tensile properties at room temperature

2 R, ,/MPa R, /MPa A/ %
LI i g 127 295 41
GB/T 1176—2013 =90 =200 =13
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Table 3 Micro hardness results kg/mm’
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Fig. 2 Globe valve disc seal surface
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Fig. 3 Morphology of metallographic structure
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Fig. 4 Eroded morphologies
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Fig. 5 Morphologies of corrosion zone of globe valve
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Fig. 6 Morphologies of corrosion zone of globe valve
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Table 4 Energy dispersion spectrum of corrosion

Table 6 Energy dispersion spectrum of particles

in pits in metallic luster region Yo
JLR w x
C 14.94 50.52
0 5.04 12.79
Cl 12.84 14.71
Cu 19.86 12.70
Pb 47.33 9.28

2 ATk

products attached on the surface %
TR w x
8.47 24.18
0 14.06 30.13
Mg 1.16 1.63
Al 0.59 0.75
Si 1.23 1.50
S 2.16 2.31
Pb 2.50 0.41
Cl 8.17 7.91
Sn 9.67 2.79
Ca 1.00 0.86
Fe 0.60 0.37
Cu 46.67 25.19
Zn 3.71 1.95
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Table 5 Energy dispersion spectrum results

of metallic luster region

%

JLHR w x
8.04 30.08
0 3.20 9.00
Sn 5.69 2.15
Ca 0.31 0.35
Cu 78.18 55.28
Zn 4.58 3.15
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Fig. 7 The corroded and damaged part in the middle

of sealing surface
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