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Effect of Aging on Microstructures and Mechanical Properties of High Nitrogen Austenitic Stainless Steel

Takanori NAKAZAWA, Satoshi HOSHINO, Kei YAMAGUCH! and Yasuyuki KATADA

Synopsis : The effect of aging on microstructures and mechanical properties of 1%N-23%Cr—4%Ni-2%Mo austenitic stainless steel aged at 600~

800°C for up to 1000 h were investigated with electron microscope, analysis of extracted residues, ferrite scope, and mechanical tests such as

hardness, tensile, and Charpy impact. Chromium nitrides precipitated on grain boundary at the aging temperature below 650°C, while lamel-

lar precipitates, which were composed of plate like Cr,N and martensite, were formed above 700°C. & phase precipitated at 700°C for 1000 h

and above 750°C for longer than 100 h. Martensite was also observed around o phase, and the total amount of martensite was 40-50% after

aging at 700-800°C for 1000 h. Age hardening was observed above 700°C and hardness, which increased with aging time and temperature,

reached about Hv 500 after aging at 800°C for 1000 h. Increase in tensile strength by aging was higher than that in proof strength, because of

pronounced increase in work hardening rate by aging. Strengthening by aging depended mainly on the amount of lamellar precipitates and

additionally on ¢ phase and its surrounding martensite at higher temperature. Tensile ductility and impact toughness were decreased by aging

due to lamellar precipitates and ¢ phase.
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Table 1. Chemical compositions of high nitrogen steel (mass%).

C Si Mn P S

Ni

Cr Mo Ca N (0]

0.019 0.14 0.08 0.006 0.0003

4.16

23.09 2,03 0.0017 10 0.0026
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Fig. 1. SEM images of etched surface of specimens after aging at 600-800°C for 100 h.
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Fig. 2. SEM images of etched surface of specimens after
aging at 700-800°C for 100 h.
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Fig. 3. TEM structures of thin foil specimens after aging at 750°C for 100 h.
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Fig. 4. TEM structures of extraction replica specimens after aging at 750°C for 100 h.
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Fig. 5. Effect of aging on the amount of precipitated ele-
ments.
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Fig. 6. Effect of aging on the amount of martensite.
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Fig. 7. Effect of aging time and temperature on precipita-
tion behavior (G: grain boundary precipitates, L:
lamellar precipitates).
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Fig. 8. Effect of aging on hardness.
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Fig. 10. SEM images of fractured surface of tensile speci-
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800°C for 100h.
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Table 2. Charpy impact properties at 0°C (aging time:

100 h).

Treatment | Solution treated Aged at 700 °C Aged at 750 C  Aged at 800 °C
Absorbed energy 293J 3] 3] 3]
Shear fracture 100 % 0% 0% 0%
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Fig. 11. Effect of aging temperature on proof and tensile

strength after aging at 750°C for 100 h.
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