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Abstract: High-nitrogen austenitic stainless steels exhibit high strength and toughness, strong wear and corrosion resis-
tance, and also possess non-magnetic property along with excellent biocompatibility. These attributes have garnered them
extensive attention across a variety of fields, including ocean engineering, energy and chemical industries, national de-
fense and aviation, and biomedical applications. However, in the preparation process, it still faces a series of problems
and technical challenges such as inaccurate control of nitrogen enrichment levels, easy precipitation of nitrogen during so-
lidification of high-nitrogen steels to form pores, and precipitation of coarse nitrides during hot working, which limits its
large-scale development and application to a certain extent. The development status, preparation process, and strengthen-
ing mechanisms of high-nitrogen austenitic stainless steel have been systematically elaborated in this paper. Firstly, a re-
view of the domestic and international development history and current research status of high-nitrogen austenitic stainless
steel are reviewed. Secondly, the production and preparation processes for high-nitrogen austenitic stainless steel have
been summarized, encapsulating various techniques for the melting-casting method. This includes a comparison and analy-
sis of their advantages and disadvantages, such as the Larger Pool Method, Pressurized Induction Melting, Pressurized
Ladle Blowing, Pressurized Electroslag Remelting, and Pressurized Plasma Arc Melting. Additionally, an overview of the
powder metallurgy process for fabricating high nitrogen steel is presented, which includes methods such as Mechanical Al-
loying, Gas Atomization, Plasma Rotating Electrode Process, and Solid-state Powder Nitriding. Furthermore, a summary
is provided around various forming processes including Hot Isostatic Pressing, Spark Plasma Sintering, Metal Injection
Molding, Hot Pressing Sintering, Cold Pressing Forming, and Additive Manufacturing. Ultimately, the discourse delves
into the mechanisms underlying nitrogen’s fortification role in austenitic stainless steel, encompassing Solution Strengthen-
ing, Grain Refinement Strengthening, Strain Hardening, and Precipitation Hardening. Moreover, the dialogue addresses
the predominant challenges encountered in the evolution of high nitrogen austenitic stainless steel, proffering a prospective
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outlook on the field's advancement.
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ening Mechanism; Prospect
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®1 #HIEFELFERNHUZRS (RESH)

Table 1 Chemical composition of typical high—nitrogen stainless steels %

Ji-s C N Cr Mn Ni Mo Si
UNS 534565 <0.03 0.40 24.0 4.5 17.0 4.5 -
UNS 831266 <0.025 >0.50 24.0 3.0 22.0 6.0 -
DSN9 0.03 0.50 23.0 6.0 10.0 2.0 -

P550 <0.05 0.5~0.6 17.5~19.0 18.5~20.0 <L.5 <0.8 <0.5

P900 <0.12 0.50 18.5 18.5 - - 1.00

P2000 <0.15 0.75~1.0 16.0~20.0 12.0~16.0 <0.3 2.5~4.2 <1.0
BioDur 108 alloy 0.08 0.97 21.0 23.0 <0.03 0.7 -
BIOSSN4-0.85N 0.017 0.86 17.84 15.71 <0.2 2.0~3.0 -
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Fig. 1 Nitrogen solubility in Fe—Cr alloy
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Fig. 4 Schematic diagram of the body structure of the pressur-

ized induction furnace
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Table 2 Comparison of melting technologies
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Fig. 10  Schematic diagram of high—pressure nitrogen atomiza-

tion process and nozzle structure
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Fig. 11  Schematic diagram of the structure of the PREP equip-

ment (a) and SEM diagram of the powder (b)
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Fig. 12 Schematic diagram of tube furnace structure
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Table 3 Comparison of powder preparation technologies
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Fig. 14 Schematic diagram of HIP process flow
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Fig. 15  Schematic diagram of discharge plasma sintering

equipment
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Fig. 17 Mechanical alloying + cold press moulding — sintering

preparation process flowchart
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Table 4 Comparison table of different processes for the
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