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Surface Modification on Duplex Stainless Steels by High Temperature Rapid
Plasma Nitriding

DONG He-zhen, XU Jiu—jun, WANG Liang

(College of Transportation Equipments and Ocean Engneering, Dalian Maritime University, Dalian 116026, Liaoning)

Abstract: In the surface modification process of duplex stainless steel using plasma nitriding, N atoms combine with Cr
atoms of duplex stainless steel to precipitate CrN, resulting in the reduction of Cr elements in the matrix and then the de-
crease of the corrosion resistance of duplex stainless steel. To overcome these defects unentioned above, the nitriding
temperature is generally selected below 450 C. However, the diffusion rate of nitrogen atoms is much lower at low tem-
perature, leading to the long nitriding time and thin nitriding layer. In this paper, the high temperature rapidly plasma ni-
triding of SS2205 duplex stainless steel with different time was studied. The results show that when the nitriding temper-
ature is 540 C and the nitriding time is 1 h, a nitriding layer of 8 um in thickness can be obtained on the surface of duplex
stainless steel without obvious CrN precipitation. Compared with the nitriding layer obtained at 440 C for 4 h, the thick-
ness is doubled and the surface hardness is also improved about 50% , while the pitting corrosion resistance is not dam-
aged seriously.
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Table 1  Chemical composition of the SS2205 duplex
stainless steel (w/ %)
Element C Cr Ni Mo Fe
Content  <C0.03 21.00 4.5 2.5 Bal.
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Fig. 1 Optical cross section images of the nitrided samples
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Surface morphologies of the untreated sample and nitrided samples after electrochemical corrosion tests
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