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Composition Design of Low Alloy Cryogenic Cast Steel with
Analysis of Microstructure and Mechanical Properties

CHEN Wei, GAO Yimin, XING Jiandong, WANG Bihui, WANG Yong, LIANG Long

(State Key Laboratory for Mechanical Behavior of Materials, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; According to the performance requirements of polar oil-drilling rig, a nickel and chro-
mium-containing low alloy cryogenic cast steel (NCCS) was designed. The influences of heat
treatment on microstructure, room-temperature mechanical properties and cryogenic impact
toughness were studied. Scanning electron microscopy, X-ray diffraction and transmission elec-
tron microscopy were utilized respectively to analyze the microstructure, phase composition and
impact fracture. The NCCS undergone the heat treatment of annealing (930 ‘C), quenching (920
°C) and tempering (680 °C) belongs to sorbitic cast steel with excellent mechanical properties and
cryogenic impact toughness to meet the design requirements of oil-drilling rig.
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