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Effect of Gas Nitriding Characteristics on the Mechanical Properties
after Pre-Heat Treatment of Stainless Steels

Y. H. Kim’, H. G. Kim
Division of Metallurgical Engineering, Pukyung National University. Busan 608-737, Korea

Abstract Austenitic stainless steel is more or less difficult with conventional gas nitriding treatment, but it can be
nitrided after appropriate pre-heat treatment. The pretreatment was more effective upon nitriding for austenitic
stainless stee! than martensitic stainless steel. Both thickness and microhardness measurements indicated that
effect of the nitriding treatment was more sensitive in austenitic stainless steel than martensitic stainless steel with
nitriding time. Fatigue strength was most increased with SACM 645 steel among three steels.
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Table 1. Chemical composition of the specimens
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Specimens Chemical composition(wt.%?)
C St Mn P S Cr Ni Mo
STS 304 0.04 042 1.84 0.03 0.01 17.68 7.67 0.12
STS 410 0.13 0.41 0.45 0.02 0.01 11.98 0.31 0.12
SACM 645 0.46 0.27 041 0.01 0.01 1.56 .05 0.13
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Fig. 1. Heat treatment cycles of pre-treatment and gas
nitriding treatment.
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Fig. 2. Fatigue test specimen, : mm.

Photo. 1. Optical microstructures of STS 304 stainless steel after gas nitriding treatment for 48 hrs. (@) no pre-heat

treatment specimen (b) pre-heat treatment specimen.
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Photo. 2. SEM microstructures of STS 410, STS 304 and SACM 645 steels after gas nitriding in ammonia gas

atmosphere for (a) 24 hrs, (b) 48 hrs and (c) 72 hrs.
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Fig. 3. Microvickers hardness of STS 304, STS 410 and
SACM 645 steels after gas nitriding treatment for 24
hrs at 520°C,
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Fig. 4. Microvickers hardness of STS 304, STS 410 and
SACM 645 steels after gas nitriding treatment for 48 hrs
at 520°C.
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Fig. 5. Microvickers hardness of STS 304, STS 410 and
SACM 645 steels after gas nitriding treatment for 72
hrs at 520°C.
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Fig. 6. Case depth as function of nitriding time after gas
nitriding for 24 hrs, 48 hrs and 72 hrs in STS 304, STS
410 and SACM 645 steels.
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fg. 7. Fatigue characteristics of austenitic stainless

steel after gas nitriding treatment for various times.
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Fig. 8. Fatigue characteristics of STS 410 steel after gas
nitriding treatment for various times.
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Fig. 9. Fatigue characteristics of SACM 645 steel after
gas nitriding treatment for various times.
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Photo. 4. EPMA line profiles across from surface to center of gas nitriding treatment steels for 48 hrs after pre-heat

treatment, (a) STS 304 (b) STS 410.
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