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Failure Analysis on Wear of Stopcock in Alkali Solution
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Abstract: The macro appearance, morphology and metallographic structure of plug valve made of
stainless steel and leaked in alkali solution were observed by metallurgical microscope and Scanning E-
lectron Microscope( SEM). Also, photoelectric direct reading spectrometer, Energy Dispersive Spee-
trometer (EDS), carbon and sulfur analyzer and NH O-analyzer were used to analyze chemical compos+
tion of materials and substances deposited on sealing area. T he results showed that the failure of stop-
cock was corrosive wear and abrasive wear. T he main cause leak of stopcock was that the selected plug
material was not in accordance with the design and thus reduced properties of its ant+corrosion. More
over, countermeasures for solving the problem have been tentatively put forward, and the analysis re-
sults provided the technological support to prevent the same accident.
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Fig. 1 Appearance of stopcock
(a)appearance of stopcock; (b) plug
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Fig. 2 Samples selection
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Fig 4 Micre-appearance of samples’ surfaces
(a) inclusions; (b) shrinkage porosity
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Table 1 Chemical composition of the stopcock( mass fraction/ %)
Element C Si Mn S P Cr Ni Mo
Stopeock 0. 02836 0.9169 0. 00843 0.01099 0.02384 24.5968 4. 9690 1. 8973
316LI4 <0. 03 <1.00 <2.00 <0.030 <0. 045 16.0-18.0  12.00-15.00  2.06-3.00
32971141 <0.08 <1.00 <1.50 <0.030 <0. 040 23.0-28.0 3.00-6. 00 1.06-3. 00
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