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Study on heat treatment and microstructure and properties of
1Cr16Ni4Mo2N stainless steel for high-strength pipeline
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Abstract: In order to improve the mechanical properties and corrosion resistance properties of stainless steel for high-strength pipelines,
the solution and aging treatment on 1Cr16Ni4Mo2N stainless steel for high-strength pipeline was conducted, the influences of aging tem-
perature on the microstructure, mechanical properties and corrosion resistance properties of stainless steel were studied, and its mechanism
of action was analyzed. The results show that after aging treatment at 350-625 °C for 4 hours, the matrix structures of 1Crl6Ni4Mo2N
stainless steel are martensite and austenite, and with the increasing of aging temperature, martensite transforms into austenite. The yield
strength R, and tensile strength R of 1Cr16Ni4Mo2N stainless steel first increases and then decreases with the increasing of aging temper-
ature, which has good strength plasticity at the aging temperature of 350 °C. The results of immersion corrosion test in FeCl; solution are
consistent with those of electrochemical test. The corrosion rate of 1Cr16Ni4Mo2N stainless steel first increases and then decreases with
the increasing of aging temperature, and it has the best corrosion resistance property at the aging temperature of 350 °C. Thus, the opti-
mum aging temperature of 1Crl6Ni4Mo2N stainless steel for high-strength pipeline is 350 “C, at this time, the stainless steel has good
strength and plasticity as well as corrosion resistance property.
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Fig. 1  Microstructures of 1Cr16Ni4Mo2N stainless steel under different aging temperatures
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Fig. 2 Mechanical properties of 1Crl6Ni4Mo2N stainless steel under different aging temperatures

(a) Strength and austenite content
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Fig. 4 EIS diagrams of 1Cr16Ni4Mo2N stainless steel under different aging temperatures

(a) Nyquist diagram
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Table 1 Fitting results of EIS for 1Cr16Ni4dMo2N stainless
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Fig. 6 Corrosion morphologies of 1Cr16Ni4Mo2N stainless steel after aging treatment at different temperatures
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