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Effects of Heat Treatment on Corrosion Resistance Properties
of Gas Nitrided Stainless Steels

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

Abstract Gas nitriding and post oxidation were performed on stainless steels and SACM 645 steel. With
increasing gas nitriding time, the increasing rate of nitrided layer was most rapid on SACM 645 steel and the
nitriding depth of nitrided layer was most narrow on STS 304 steel among three steels. Corrosion resistance was
increased with post oxidation on stainless steels and with increasing time the effcet of corrosion resistance was
decreased to compare with relatively short gas nitriding time. An improvement effect of corrosion resistance was
consisted of predominantly on austenitic stainless steel by post oxidation after gas nitriding among three steels
and it was relatively less influenced on martensitic stainless steel.
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Table 1. Chemical composition of the specimens

Jol| m|2l= dA2|x2e| 3% 299

. Chemical Composition(wt, %)
Material - ;
C Si Mn S Cr Ni Al
STS 304 0.04 0.42 1.84 0.03 0.01 17.68 7.67 0.08
STS 410 0.13 0.41 0.45 0.02 0.01 11.98 0.31 0.09
SACM 645 0.46 0.27 0.41 0.01 0.01 1.56 0.05 0.82
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Fig. 1. Heat treatment cycles of post oxidation after gas
nitriding.
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Photo. 1. SEM microstructures of STS 410, STS 304 and SACM 645 steels post oxidized for 1.5hr after gas nitriding
treatment at 520°C. Gas nitriding time after pre-treatment : (a) 24 hr (b) 48 hr and (c) 72 hr.
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Fig. 3. Vickers hardness comparison between nitriding and oxynitriding treatment of the STS 304, STS 410 and
SACM 645 specimens after pre-heat treatment for 3 hr at 300°C, and followed by oxidized for 1.5hr after gas nitriding

treatment for 24 hr.
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Fig. 4. Vickers hardness comparison between nitriding and oxynitriding treatment of the STS 304, STS 410 and
SACM 645 specimens after pre-heat treatment for 3 hr at 300°C and followed by oxidized for 1.5 hr after gas nitriding

treatment for 48 hr.
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Fig. 5. Vickers hardness comparison between nitriding and oxynitriding treatment of the STS 304, STS 410 and
SACM 645 specimens after pre-heat treatment for 3 hr at 300°C, and followed by oxidized for 1.5 hr after gas nitriding

treatment for 72 hr.
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304, STS 410 and SACM 645 steels after gas nitriding
for 24 hr, 48 hr and 72 hr.
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