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Introduction

30 min @ 850 °C
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Morphology and Its Relation to Microstructure of
850°C Aged Duplex Stainless Steel. Corrosion, v.

61, n.2, p. 130, 2005.
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D. C. Santos et al. Influence of sigma phase formation on pitting
corrosion of an aged UNS S31803 duplex stainless steel..
CORROSION, v. 69, p. 900-911, 2013.



R. Magnabosco et al. Use of composition profiles near sigma phase for assessment of localized corrosion resistance in a duplex stainless steel. CALPHAD v. 64, p. 126-130, 2019

Introd

applied potential [mV ]

EEI

1100

900 é—
700 é-
500 5—
300 ;
100 ;

-100 +

=300 -

1 1
T T

Ep [mVgg]

1200 T 0 750 °C
A 800 °C
1000 + o 850 °C
L h —Ep =-19.394x + 694.89 (R* = 0.4)
800 +
S S e RS
I 0
400 + &1
' i
200 -:—
0 | o | —
0 5 10 15 20

sum of depleted areas [mm.wt%Cr]+3.3[mm.wt%Mo]

0.00001

0.0001

0.001

T T T T TT

0.1

current density [mA/cm?)

Rodrigo Magnabosco © 2019 — rodrmagn@fei.edu.br - Slide 4

*

-

— t = () min

32 - _
] I -===t=20min
o | L
= I
328 :
Estunated area (triangular shape) | ! Estimated area (triangular shape) at
@ at austenite-sigma interface : : sigma-ferrite interface
- i P
E 24' ! ;@:’f S———— ——
i I =TT
= I ol
L e
290 "
=
=
16
72 76 80 84 88 92 96 100 104 108

(3

Distance [pm]



Goal

Is there a relationship between pitting
potential and PREN, or PREN, In UNS
S31803 samples with different volume

fractions of ferrite?



Experimental procedure

__
22.5 0.16 0.35 0.15 Balance

» 3 mm sheets, solution-treated 1 h between 1070 and 1340 °C, water quenched
» Optical Microscopy (OM) after modified Beraha etching

» Thermo-Calc® A with TCFES database for o ou y chemical composition

PREN = %Cr + 3.3%Mo + 16%N

» Potentiodynamic polarisation tests in 0.6 M NaCl @ 75 °C for E;, determination
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Results and Discussion
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Results and Discussion
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Results and Discussion
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Results and Discussion
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Conclusions

» PREN, Is higher than PREN, between 975 and 1300 °C

» Slight reduction of pitting potential with increasing o
content — Cr & Mo dilution in o

» Pits preferably found in o

» PREN comparison between different phases iIs not possible
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