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GasNitriding Bechavior Austenitic High Cr Steels
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ABSTRACT

For the purpose of investigating the growth characteristics and composition of nitrides, gas
nitridings of the austenitic stainless steel, STR 36 heat resisting steel and martensitic stainless stee:
are investigated at the temperature ranges between 500°C and 675°C for Shours under the
75%NH3:+5%C0:+20% Air gas atmosphere, When gas nitriding the austentic stainless steel and
STR 36 heat resisting alloy, the_abnormal growth behavior of compound layer deviating from the
conventional diffusion law with increasing temperature appears, while the compound layer of
martensitic stainless steel shows the normal diffusional growth behavior.

From the examination of microstructure, X-ray diffraction and hardness test, it is concluded that
the abnormal growth behavior of compound layer with increasing temperature induces from the
formation and dissolution of CrN and 7' -FedN at the nitriding temperature ranges of 600~6507C.
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Fig. «+ Relation between nitrided layer
thickness and nitriding temperatures
in the gas atmosphere
75%NH:+5%C0:+20% Air for
various stcels.
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Table 1. Chemical composition of steels (wt.%)

STS 401 | 003 | 047 | 180 | 918 |1821] |
STS 316 | 006 | 046 | 140 [1216]1731] 211

STS 310 | 008 | 036 | 1.54 | 2066|2322
] 008 ] 036 2066 L
STS 410 | 014 | 030 | 056 | - |1157
STS 42002 | 039 | 042 | 069 | - |1256

STS 36 ;051 | 1111023 | 331 121,10
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Fig. 2 Relation between nitrided layer
thickness and nitriding temperatures
in the gas atmosphere
75%NHa+5%C0:+ 20% Air for
martensite stainless steels.
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Fig. 3 Optical micrographs showing nitrided layer thickness of STS 304 stainless steel
nitrided at various temperature for Shrs in the atmospheres of

75%NH3 +5%C02 +20% Air
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Fig. 4 Optical micrographs showing nitrided layer thickness of STS 420J2 stainless steel
nitrided at various temperature for Shrs in the atmosphere of75%NHi+5%CO: + 20%Air
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Fig. 5 Optical micrographs showing nitrided layer thickness of STR 36 steel nitrided at
various temperature for Shrs in the atmospheres of 75%NH: +52%CO: + 20% Air
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Fig. 6 X-ray diffractlon patterns of STS
304 stainless steel nitrided at 600C
for 5hrs in the gas atmosphere of
75%NHs +5%CO0:+ 20% Alr
(a) surface (b) 20um
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Fig. 7 X-ray diffraction patterns of STS
36 stainless steel nitrided at 600°C
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Fig. 8 X-ray diffraction patterns of STS
420J2 stainless steel nitrided at 600°C
for Shrs in the gas atmosphere of
75%NHs+5%CO02+ 20%Alr
(a) surface (b) 20m
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Fig. 9 Micro-hardness profiles of various
steels nitrided at 600°C for Shrs in
the gas atmosphere of
75%NHs +5%CO0: + 20% Air
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