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Effects of S Addition on the Formability and Corrosion Resistance of SUH409L Stainless Steel
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Synopsis

The formability and corrosion resistance of SUH 409 L stainless steels bearing S up to 0.01 mass% have been

investigated. The deep drawability, elongations and ridging problems were improved by S addition. Grain boundary

corrosion of weldments were also improved by S addition in the case that Ti/(C+N) are between 10 and 12, then the

critical Ti/(C+N) decreased down to 10.

It has been confirmed that Ti,C,S, precipitates in S bearing steels and solute C contents are reduced. The improvement

of formability and corrosion resistance was considered to be the consequence both of enhancement of recrystallization

and suppression of Cr-carbides by lowering solute C contents.
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£k SUH 409 L a0t (mass %) _
Table 1 Chemical composition range of SUH409L specimens(mass%)

e

0.10 0.0032 15.6

.009 | 0.0009 11.2 0.10 0.0039 13.9
029 | 0.0009 11.4 0.20 0.0063 13.4
.022 | 0.0082 | 11.67 0.19 0.0068 14.8

Steel A 0.0032 0.74 0.15
Steel B 0.0033 0.72 0.14
Steel C 0.0086 0.42 0.14
Steel D 0.0057 0.42 0.23

Composition| 0-0032 | 0.06 0.14
§ § §
range 0.0156 | 0.87 0.61

.010 | 0.0075 11.5

O oo o o
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Photo 1 Microstructure of hot rolled sheets(Tf=800°C, Tc=700°C). Steel A has almost recrystallized.
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Fig.5  Hot deformation stress at ¢ =0.5 of steel A, B and
C on the double compression tests with 10 s

interval time
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Fig.6 Fraction of recrystallization ; Xv for steel A, B
and C after double compression tests with 10's
interval time
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Fig.8 The decrease of pitting potential by sensitization
(air cooled from 1200°C) for steel A, B and C
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Table 2 Analysis of solubility products of Ti,C,S,. K=[%C]**[%S]*[%Ti] Insol. Ti=

| Hee Hs:at imaiment ~

1250°Cx 180's | 0. 0055 0.0084 0. 187
1200°Cx 180s | 0.0057 | 0.0085 | 0.187
1100Cx 600s | 0.0053 | 0.0084 | 0.186
1000Cx 1.8 ks| 0.0055 | 0.0084 | 0.187

As received [ 0.0057 | 0.0082 | 0.186
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5. TiN & TiC, SR & E L, AHRER
=[% Ti] ([% C] [% S #%FksD7zER, logK,?
7 1000~1250C TH L% —3.7~—3.3 L3k ol

% X, FREE (% X), BIATHRESEIE | [% XI1%50H#,

0.003%

%

0.001 0.041 0. 0036
0.001 | 0.045 | 0.0034
0.001 | 0.046 | 0.0028
0.002 | 0.049 | 0.0026
0.002 | 0.051 | 0.0025

| 0.146 |

0.0024 | 0.142
0.0017 | 0.140
0.0007 | 0.138

0.135

—3 29

—3.40
—3.52
—3.73
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Fig.12 Calculated soluble contents of Ti, S and C for
steel A, B and C from the analysis of
exiracted precipitates
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Table 3 Calculated contents of solute elements at
1000°C and observed recrystallization
temperature ; Ty by hot compression tests

Steel A 0.0016 | 0.0654 920 |
Steel B | 0.0033 | 0.0001 | 0.0819 990
Steel C | 0.0042 | 0.0002 | 0.1573 1030
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