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Domestic and overseas development history of nickel-based low temperature steel
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Figure 2 Temperature and mechanical properties of nickel-based low temperature steel pressure
vessels with different Ni contents
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Table 2 Microstructure evolution and mechanical properties of low temperature steel with different Ni contents after

heat treatment
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Figure 3 Microstructure characteristics of low temperature steels with different Ni contents after

heat treatment
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Research Progress on the Influence of Nickel on Microstructure Evolution
and Comprehensive Mechanical Properties of Low Temperature Steel

WANG Dihe',PANG Qihang'", LI Weijuan',DU Lin®, SHI Jinming',HUO Yu',ZHAO Xingyu'
(1. School of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051, China;
2. State Key Laboratory of Metal Materials for Marine Equipment and Their Applications, Anshan 114009, China)

Abstract: Nickel-based low temperature steel has become a high-performance material for low cost manufacturing of steel for
low-temperature liquefied gas storage tanks due to its good performance. This article surveys the existing studies on nickel-
based low temperature steel, summarizes the role of alloying elements such as C, Si, Mn and Ni in the composition design of
nickel-based low temperature steel, confirms the reversed austenite is the microstructure that determines the cryogenic
toughness of nickel-based low temperature steel, and analyzes the influence of different heat treatment processes on the
microstructure and properties of the steel. From the perspectives of component design, microstructure composition,
preparation process and mechanical property optimization, the influence of nickel element on the structural properties of low-
temperature steel is revealed, and "customized" preparation of its macro-mechanical properties is achieved. Finally, based on
the current research status of nickel-based low temperature steel, the future development direction of 9Ni steel is prospected,
providing theoretical support for the research and application of high-quality nickel-based low-temperature steel in my country.

Keywords:nickel-based low temperature steel;microstructure ;mechanical properties;cryogenic toughness
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