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Fig. 1 Zone melting process under nitrogen atmosphere and schematic
of specimen installation
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Fig. 2 Effect of high pressure zone melting nitriding on nitrogen content
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Fig. 4 Effect of nitrogen pressure on austenite volume fraction and vikers hardness of the 12Cr21Ni5TiN alloy
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Fig. 5 Phase diagram and schematics of the peritectic reaction and peritectic transformation of the 12Cr21Ni5TiN duplex stainless steel
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Fig. 7 Kinetic simulation results of the peritectic transformation with different nitrogen contents
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Effect of Nitrogen Pressure on the Peritectic Transformation and Properties
of 12Cr21Ni5Ti Duplex Stainless Steel During Zone Melting

LIU Chen', LI Zai-jiu?, JIN Qing-lin'
(1. College of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan,
China; 2. College of Civil Aviation and Aviation, Kunming University of Science and Technology, Kunming 650093, Yunnan, China)

Abstract:

12Cr21Ni5TiN duplex stainless steel was prepared by high pressure zone melting nitriding process. The effect
of nitrogen pressure on peritectic transformation and properties of the nitrogen-containing duplex stainless
steel in high pressure zone nitriding process was studied. The results showed that with the increase of the
nitrogen pressure, the nitrogen content in the sample increased from 0 to 0.19wt%, and the austenite volume
fraction increased from 39.44% to 69.03%. During peritectic transformation, with the increase of the nitrogen
content, the ratio of the liquid phase (L) to austenite phase (y) increased, and the ratio of the ferrite phase (5)
to the austenite phase (y) dropped. The mechanical properties and intergranular corrosion tests showed that
the yield strength, work hardening index of the sample increased with the increase of the nitrogen pressure,
which means that the nitrogen can effectively improve the compression properties of the sample. Moreover,
the nitrogen also can effectively improve the intergranular corrosion resistance of the duplex stainless steel.

Key words:
zone melting; nitrogen-containing duplex stainless steel; peritectic transformation; compression property;
corrosion performance
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