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Effects of Low Temperature Nitriding Process on Errosion—Corrosion Resistance of
1Crl11 Stainless Steel

PAN Dong, DANG Li, YANG Yi, WANG Jun
(School of Manufacturing Science and Engineering. Sichuan University, Chengdu 610065)

Abstract: To study the mechanism of erosion corrosion resistance of martensitic stainless steel by low temperature bath
nitriding. 1Crl1 stainless steel was nitrided in salt bath at 410, 430 and 450 C for 8 h. The thickness, microstructure
and microhardness of the nitrided case were detected through the optical microscope, XRD instrument and a micro—hard-
ness tester. The corrosion resistance of stainless steel was tested through electrochemical workstation cyclic voltammetry
(CV) and multiphase flow erosion corrosion simulation test. The results show that the nitrided case consists of a com-
pound layer and a diffusion layer. The compound layer consists mainly of the solid solution of nitrogen (ay) and nitrogen
compound (e—Fe,_sN). The microhardness of the nitrided case is about 3 times harder than that of the substrate. CV
shows that the nitrided case and the substrate passivate in NaCl solution, however after dissolution, self-repairing ability
and stronger pitting resistance are found in the passive film transformed {from nitrided case. After erosion corrosion simu-
lation test for 120 h, the nitrided sample mass loss rate is far slow than that of the untreated one, showing that the ero-

sion corrosion resistance of 1Cr11 can be significantly improved by low temperature bath nitriding.
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Table 1 Chemical composition of the 1Cr11Ni2W2MoV stainless steel

(w/ %)

Element C Si Mn Cr

w Mo A\ S P

Content 0.10-0.16 <C0.60 <0.60 10.5-12.0 1.40-1.80 1.50-2.00 0.35-0.50 0.18-0.3 <C0.020 <0.03
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Fig. 1 Cross section microstructure of the nitrided samples under different temperature
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Fig. 2 Thickness of the nitrided layers as a function of

processing temperature
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Fig. 3 XRD patterns of the untreated and nitrided sam-
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Fig. 5 Polarization curves of the untreated and nitrided samples by cyclic voltammetry
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Table 2 Critical passivation potential (E.). broken po-

tential (E},) and the protection potential (E,) of samples

by cyclic voltammetry V)
Samples E. E, E,
untreated —0.373 0.411 Inexistence

410 CTX8 h —0. 821 0. 257 —0.132
430 CX8 h —0.549 0. 300 —0.232
450 C X8 h —0. 828 0.234 —0. 149
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