PITTING CORROSION IN SUPERMARTENSITIC STAINLESS STEEL
WELDED USING THE ELECTROCHEMICAL CELL-PEN
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In this study, evaluates the pitting corrosion oarfsupermartensitic stainless steels-SMSS
(12.50Cr, 5.3Ni, 2.1Mo, 0.02C, 0.3Mn, 0.3Si, 0.004:81 0.005P = basic composition, all
amounts in weight %), microalloyed: a) 0.2Nb (SM8®¥ and b) 0.13Ti (SMSS+Ti), and a
high content of ¢) 6.23Ni (SMSS+Ni) d) 0.0171BMSS+P), in the welded and weldless
conditions [1, 2] All of them were cut then welded by Gas Tung#ienWelding technique.
The corrosion tests using thelectrochemical cell-pen (ec-peby potentiodynamic
polarization (Autolab -PGSTAT20), within NaCl (3.0% 1 mV §', at 25 °C. The four steels
weldless have similar pitting potential values0(33 V), as shown in Fig. 1 (a). In the
materials welded, SMSS microalloyed shows an littierease the pitting potential values
(D.35V), and unchanged behavior of the polarizatiorves (significative) when compared
to materials weldless, as shown in Fig. 1 (b). ISteelded with high content of Ni and P,
showed lower pitting potential values in approx¥@see values into Fig. 1). Finally, SMSS
microalloyed steels welded showed to improve ofingt corrosion values than that steels
containing high amounts of nickel and phosphoruse &c-pen technique was effective and
reliable, and can be used in situ even in inddgtiants or where is necessary, due to its ease
of application and miniaturization, which faciléstthe measurement system displacement for
probing a big area of the sample surface.

Keywords supermartensitic stainless steels, welding, miobititanium, pitting corrosion.

SMSS+Ti  SMSS+Nb !
0.4 _ ' iy, 1 0.4+ @ SMSS +Ti - 4
i SMSS + N|7 .................... SMSS + Ni\ NSMss+Nb A
= 024 SMSS + P — O o021
% 02 ; Pitting Potential % 02 SMSS + P—syf-of - mmmo oo e
< SMSS + N_b =0.317VIsce < Pitting Potential
S, 007 SMSS + Ti = 0.361V/sce S 004 SMSS + Nb = 0.358V/sce
< SMSS + Ni = 0.335V/sce < SMSS + Ti = 0.388V/sce
- SMSS +P =0.306V/sce ) _ —_‘ SMSS + Ni = 0.243V/sce
v 0.2 E 2 024 = = S SMSS +P =0.212V/sce
= N\
> >
~ 044 4 —~ 044
m m
064 0.6

WAL Al e e e R R ) e e T il il T T T T T T
1E.9 1E-8 1E-7 1E-6 1E-5 1E-4 1E-3 001 01 1 1E-10 1E-9 1E-8 1E-7 1E6 1E5 1E-4 1E3 001 01 1

log i (A/lcm™2) log i (Alcm™2)
Figure 1. Anodic polarization curves for all ste¢ty weldless and (b) welded conditions.

Work supported by CNPq, CAPES and FAPESP (Brazil).

[1] C. A .D. Rodrigues, et al., Mat. Sci. Eng. A48it.,460, 149 (2007).
[2] C. A .D. Rodrigues, et al., Journal of ASTMdmational.3, 233 (2006).
e-mail:cesaraug@sc.usp.br




