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Effect of Zone Melting on Microstructure of 304 Stainless Steele under
Nitrogen Atmosphere
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(College of Materials Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract. Nitrogen containing 304 austenitic stainless steel was prepared by zone melting method. The effect of nitrogen
pressure on microstructure and orientation of austenite and ferrite was investigated. The results show that with the increase
of nitrogen pressure and the content of nitrogen, the volume fraction of austenite increased and ferrite decreased. The
increase of nitrogen pressure will promote the peritectic transformation process and make more ferrite transform into
austenite. With the increase of nitrogen pressure, the consistency of ferrite and heat flow direction will become worse. In
addition, with the increase of nitrogen pressure, the orientation relationship between ferrite and austenite will not only

maintain the original K-S relationship, but also the N-W relationship.
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Fig.l Principle of zone melting method (left) and a real photo of
melt zone (right)
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Fig.2 Effect ofnitrogen pressure on pore morphology
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Fig.3 Influence ofnitrogen pressure on microstructure
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Fig.4 Schematic diagram of solidification process of 304 stainless steel
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Fig.5 The (100), (110), and (111) pole figures of the ferrite with
zone melting in vacuum
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Fig.6 The (100), (110), and (111) pole figures ofthe ferrite and
austenite with zone melting in nitrogen pressure of0.6 MPa
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