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0.4%~0.6%Si. 19%~21% Mn. 17%~19% Cr. 0.4%~0.5% N. 0.5%~0.6% Mo.
S5=<0.03%. P=<0.04%.
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Table 1 Results of chemical composition analysis of austenitic stainless steel W /%
Cc Si Mn P Cr Mo Cu N
0.01 0.53 20.46 0.02 17.90 0.51 0.04 0.49

(a) 700 G

(b) 800 <C

(c) 900 C

El FESEE TSRREENEREEER
Fig. 1 SEM image of austenitic stainless steel samples after solution and sensitization heat treatment at different temperatures
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2201, JEi/ 0.8 mol/LH,SO,+0.8 mol/LHCI+0.01
mol/LKSCNi&R . MEAREPRIIZEIETT LT EHE]
BYE: R=0.175. R,=0.199%0R,=0.155, FHILRIH, 7
HRENOEBAHIEZET, BHIRE 800 CIE6 hiE
AN BIE M ERRR K . FEEPRIAIEFRIFrERRYTE
WEFREERME, FIUERAZEFLLLGSIES
M, &L ERNEENKSHHEHEBRIE, MEPR
Hi4 R LAEHEMLIRES00 CAMERH I EEITITE
PHEECEREERA, FEBEGKRAEINAES C
BB BEERmENSREBMmRE . 54, 8
800 CAMEAVIKAERVENIER/)N, @AM/, BRMZ,
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(a) Hri¥rdissr;

(b) Fe; (c)C;

E2 SREKRNFENAES CEUCIITT IR &K &2 TREH
Fig. 2 Scanning image of precipitates and results of area scanning of main elements

(d) Mn;

(e)Cr; (f)N; (g)Ni; (h) Al
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(a) A#gfk; (b) 700 CHfl;

(c) 800 Cftfk; (d) 900 CHLfL

E3 TESAMBIHFIREEMER (6% )
Fig. 3 The results of intergranular corrosion test of austenitic stainless steel after solution and sensitization heat treatment at different temperatures
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El4 AESMERERFIIEPRIIZLE
Fig. 4 DL-EPR curves for samples after solution and sensitization
heat treatment at different temperatures

(a) 700 °C (b) 800 °C

E5 AESRETFEPRIEERIBIRAER
Fig. 5 Morphologies of specimens with sensitizing treatment at different temperatures after DL-EPR test

(c) 900 °C
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BAZEZRENNAEBREIREN T, MEINEZX
HEhIREA5 mVITSRRSEE 10%~10* Hz, B7AF
BELIEEMRIR 0.5 mol/L H,S0,+0.01 mol/LKSCN
AR HEAIEISERE .
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(b) ARRERGIHTE R

[E6 800 CHIL6 hifAFEPRIE /G R A AVBIRIIHE LIS BEE DT
Fig. 6 The results of EDS analysis of morphologies for specimen with sensitizing treatment at 800 °C for 6 h after DL-EPR test
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Table 2 Impedance parameters obtained by fitting impedance spectra of samples with different sensitization temperatures

kIR C RJ (Q - com?) C./ ( wF-cm?) RJ (Q -cm®) Cd (wF-cm?) R/ (Q - em?)
700 0.64 39.78 1.45 246.50 95.66
800 0.08 5.40 1.19 156.90 77.40
900 4.85 284.10 18.38 442.60 104.32
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Fig. 7 EIS diagrams for specimens after solution and sensitization heat treatment at different temperatures
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Effect of Sensitizing Treatment Temperature on Microstructure and
Intergranular Corrosion of High-Nitrogen Austenitic Stainless Steel

ZHOU Wen—qian', MA Wei-wei', CUI Chong', SUN Yu-fu®

(1.Xinlian College of Henan Normal University, Zhengzhou 450000, Henan, China; 2. School of Materials Science and
Engineering, Zhengzhou University, Zhengzhou 450002, Henan, China)

Abstract:

This experiment investigated the effect of different sensitizing treatment temperature on the microstructure
and intergranular corrosion (IGC) of high-nitrogen austenitic stainless steel by using SEM, DL-EPR, Cu-
H,S0,-CuSQ, etch test and electrochemical impedance spectroscopy (EIS). The results indicate that the
microstructure of the sample after sensitization is austenite and there are precipitates at the grain boundary;
the corrosion resistance was poor when the solution treated specimens were sensitizing treated at 800 °C for 6 h.
The sensitive temperature of the high-nitrogen austenitic stainless steel to intergranular corrosion is about
800 <C .
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