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Effect of Austenite Phase Content on Pitting Resistance of Duplex Stainless Steel
Atsushi Sho

Synopsis: In order to examine the effect of austenite ( y) phase content on pitting resistance of duplex stainless steels, pitting

corrosion test for SUS329J4L duplex stainless steels, which had different o/ y phase ratio by changing Ni content

with comparable PRE (Pitting Resistance Evaluation number, Cr% + 3.3Mo% + 16N%), was conducted in accor-

dance with JIS G 0578. The dependence of pitting resistance on y phase content was considered on basis of the

microscopic observation of corrosion sites and the EPMA analysis of chemical compositions in & and yphases. In

spite of SUS329J4L steels with comparable PRE, the steels showed different pitting resistance and corrosion site.

These differences corresponded to N and Cr contents differences in o phase originated from Ni addition. It was

considered that Cr and N contents in o phase were determined by Ni content in matrix and Cr content in o phase,

respectively.

Key words: duplex stainless steel, pitting, pitting resistance, austenite content, chemical composition
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Tablel. Chemical compositions of steels. /mass%

Grade C Si Mn P S Ni Cr Mo N PRE"
JaL-Liy 0.03 0.40 0.78 0.024 0.001 6.05 24.84 2.96 0.151 37.0
J4L-Hi 0.03 0.40 0.78 0.023 0.001 7.08 24.87 2.99 0.145 37.1

SUS329J1  0.01 0.26 0.78 0.034 0.003 5.01 24.93 1.46 0.136 31.9
SUS316 0.05 0.30 1.21 0.039 0.002 11.24 16.66 2.08 0.041 24.2
0 PREDO Pitting Resistance Equivalent number / mass% Cr%[ 3.3Mo%0 16N%
Table2. Histories and y contents in volume fraction of specimens.

Grade Material Forging Heat treatment ¥ content”
JAL-Lip 100kg-ingot 10500 -20min - W.Q. 40.7%
JAL-H 100kg-ingot Temperatured 11500 9000 10500 -20min - W.Q. 46.4%

SUS329J1 Billet Sized W60mmx T10mm 10500 -20min - W.Q. 34.9%
SUS316 Billet 11000 -20min - W.Q. 100%

0 Measured by ferrite scope MP30 of Fisher Instruments Co., Ltd. / vol%

Table3. Preparation of specimens.

Procedure

Dimension / mm

Cutting - Grinding - Polishing to #600 - Ultrasonic cleaning in acetone

W20x L30x T3.5

- Drying - Leaving for 24h in the air

Table4. Pitting corrosion test conditions.

ltem Condition
Method JIS G 05780 Method of ferric chloride tests for stainless steelsd
Temperature 650 + 10
Time 24 h
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Fig.1. Results of pitting corrosion test at 650 in accordance with JIS G 0578.
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Fig.2. Appearances of specimens after pitting corrosion test.

Sanyo Technical Report Vol.10 (2003) No.1



00000o0o0oooooooooono yooooo

010J4L-L 40 y0 40.70 0 020 J4L-H 90 y0 46.40 O

0 30 SUS329J10 yU 34.90 O

5 //// Jl,/ g ,

0
= ’ ?, ey i .‘ & b / ) 0
s e
SR \\
9.3 ; i ite. 25um
Fig.3. Effect of y content on preferential corrosion site (oK,
O all Nickel 0 bO Chromium
35 : : : : :
B4
33 i i i i
3 3 32
(] [%)] -
© © : - :
S g 31 E— \ : :
2 2 30 [N
(] Q 1 1 p ase
1S € 29 | ! ! : :
z
© 27 -
261 4
0 i i i i i 25 i i i i i
38 40 42 44 46 48 50 38 40 42 44 46 48 50
[ content / vol% _ [ content / vol%
O c Molybdenum 0O dO Nitrogen
4 : : : : : 600
——————————————— 550
o : L1 JALHy 8
% 3}----- J4L-L]/”””‘: ,,,,, ,,:‘,TZ:L ,,,,,,, (&)
%) : : [ Z 500
I o — =Y |
E [T N 5
E 2| iimophase 8450
- —_t g
o N =400
g R R Rt f------- 3= Y phase;....... §
777777777777777 O 350
0 : : : : : 300 i i i i i
38 40 42 44 46 48 50 38 40 42 44 46 48 50
[y content / vol% [ content / vol%

Fig.4. Microanalytical values of Ni, Cr, Mo, and N for o and y phases in SUS329J4L steels as a function of y content.
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Fig.7. Effect of Ni, Cr and Mo contents on count number of N in ferrite phase of duplex stainless steels.
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