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Abstract: In this study, subsequent solution heat treatment was carried out in order to improve the prop-
erties of high nitrogen nickel-free austenitic (HNNFA) stainless steel prepared by MIM. The effects of
solution temperature and duration on the microstructures and mechanical properties of HNNFA stain-
less steel were systematically studied. In addition, the corrosion resistances of stainless steel specimens
before and after solution treatment were compared. The results show that Cr,N precipitates in the aus-
tenitic matrix after sintering, thus affecting the mechanical and corrosion resistance of the HNNFA
stainless steel. The secondary phase of Cr,N disappears after solution heat treatment and the microstruc-
ture is composed of pure austenite. When the solution temperature is 1 150 °C and the holding time is 10 min,
the HNNFA stainless steel has the best mechanical properties. Its tensile strength reaches 889 MPa and
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elongation reaches 16.8%. Compared with the specimens before solid solution treatment, the corrosion
rating of HNNFA stainless steel after solution treatment is increased from 0 to 10, and the corrosion res-

istance is greatly improved.

Key words: high nitrogen nickel-free stainless steel, metal injection molding, solution treatment, nitride,

mechanical properties, corrosion resistance
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Fig. 1 Microstructures of the sintered sample
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Fig.2 SEM surface scanning elemental analysis of the
sintered sample
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Fig. 3 TEM analysis of Cr,N precipitation in the sintered sample
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Fig.4 Microstructures of samples with different anneal-
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®2 AFEARE TR FIERE
Table 2 Mechanical properties of samples with different
annealing times at 1 150 C
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Fig.5 XRD patterns of samples after solution treatment
at 1 150 °Cx10 min
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Fig. 6 SEM morphology of the fracture surface
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Fig.7 Surface microscopic morphology of samples after
salt spray tests
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