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Abstract : Austenitic stainless steel 316L has been used a lot of applications because of its high
corrosion resistance and formability. In addition, copper brazing is employed to create complex
shape of 316L stainless steel for various engineering parts. In such system, copper-based filler
metals make galvanic cell at metal/filler metal interface, and it accelerates corrosion of stainless
steel. Furthermore, Cu-rich region formed by diffused copper in austenitic stainless steel can
promote a pitting corrosion. In this study, we used an ammonia (NH;) gas to nitride the 3161
stainless steel for improving the corrosion resistance. The thickness of the nitride (nitrogen
high) layer increased with the treatment temperature, and the surface hardness also increased.
The potentiodynamic polarization test showed the improvement of corrosion resistance of 316L
stainless steel by enhancing the passivation on nitride layer. However, in case of high tem-
perature nitriding, a chromium nitride was formed and its fraction increased, so that the cor-
rosion resistance was decreased compared to the intact 316L stainless steel.
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Table 1. Chemical composition of AISI 316L
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Fig. 1. (a) Schematic for equipment of low temperature nitriding of AISI 316L and (b) low temperature gas nitriding

cycle of each condition.
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Table 2. Sample name of each heat treatment condition

Sample name Condition
N450 450°C,2h.,A.C
N475 475°C,2h.,A.C
N500 500°C,2h.,A.C
N550 550°C,2h,A.C
316L No heat treatment
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Fig. 3. SEM images of nitrided AISI 316L surface: (a) N450, (b) N475, (c) N500 and (d) N550.
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Fig. 4. XRD patterns of each specimen: (a) 316L, (b)
N450, (c) N475, (d) NS00 and (e) N550.
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Fig. 5. Vickers hardness of AISI 316L substrates respect
to heat treatment.
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Fig. 6. Potentiodynamic polarization curves respect to
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Table 3. Results of Tafel fitting of potentiodynamic polarization curves shown in Fig. 6

Sample name

Corrosion potential (Eco, mV)

Corrosion current density (A/cm?)

N450 -81.251 243x107
N475 -7.551 128.1x107
N500 191.88 60.6x107
N550 -190.70 806.4x107°
316L -160.48 356x107
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