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Application analysis of new wear-resistant valve materials in oil and gas storage

and transportation
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Abstract: This study addresses the stringent requirements for wear resistance, corrosion resistance, and high-
temperature stability of valve materials in oil and gas storage and transportation systems. It systematicall
y evaluates the performance of ceramic materials, composite materials, and new alloy materials during e
xtraction, transportation, and storage. Through comparative experiments and engineering case studies,
it demonstrates the performance advantages of new materials such as alumina ceramics, silicon carbide-
titanium composites, and Inconel 625 alloy in sand erosion, erosion, and corrosion environments. The results show that th
ese materials can extend valve maintenance cycles by 5 to 6 times, reduce system unplanned downtime by over 62%, and de
crease volatile organic compound emissions by 85%. The study further identifies industrialization bottlenecks, including hig
h material costs, difficulty in controlling processing precision, and insufficient adaptability to extreme conditions. It propos
es innovative directions such as gradient composite coatings, intelligent monitoring integration, and the substitution of bio-

based materials, providing technical support for the upgrade of oil and gas storage and transportation equipment.
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