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Critical Pitting Temperature of 2205 Duplex Stainless Steels Using Immersion
and Electrochemical Polarization Test Methods
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Abstract

Although stainless steels have the excellent corrosion resistance by passive film, they are susceptible to
pitting corrosion in the environment containing halogen elements such as chloride ions. The resistance to
pitting corrosion can be evaluated by measuring the critical pitting temperature (CPT). CPT values can be
obtained using immersion, potentiodynamic and potentiostatic polarization test methods. Results on duplex
2205 stainless steels showed that CPT values were measured as 50°C, 55°C and 61°C, respectively for immer-
sion, potentiodynamic and potentiostatic polarization test methods, depending upon the different test methods,
even though the difference between CPT values are not much.

Keywords : Critical pitting temperature, Immersion fest, Potentiostatic polarization, Potentiodynamic polar-
ization, Pitting resistance equivalent index, Pitfing potential :
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Fig. 1. Types of pits in pitting corrosion of stainless
steels: (a) shallow, (b) deep, (c) deep in some
areas.
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Table 1. Chemical composition of commercial 2205 duplex stainless steel

Elements Fe Cr Mo N Ni Mn PREN'
Alloys

DSS 2205 Bal. 22.64 322 0.16 5.50 2.00 39.43
*PREN = %Cr + 3.3 x [%Mo] + 36 X [%N] + 7 x [%MOo][%N] — 1.6 x [%Mn]"'"

Table 2. The comparison between ASTM G 48-00 and ASTM G 150-99 test methods
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Fig. 2. Optical m|crographs of sample surface after
immersion test during 24 hours in the 6 wt%
FeCl; +1 wt%HCI solution at (a) 50°C (no pit),

(b) 55°C (a pit, pit depth 0.03 mm, weight loss
0.2 g).
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2205 Duplex Stainless Steel - IM NaCl _ deaeration condition

2.0x10" ——F————————

8x10* Free crevice assist pure water )
1.8x -1 -

mentle
1.6x10° E
1.4x10* - B

1.2x10% E

1.0x10"

8.0x10° 1 p E

Current density ( Alem” )

6.0x10° 4
4.0x10° . .

s
2.0x10° - -

0.0

v i M ¥ 4 1 M 1
10 20 30 40 50 60 70
Temperature (°C)

Fig. 3. CPT of 2205 duplex stainless steel measured by
potentiostatic test in 1 M NaCl (under deaerated
condition).
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Fig. 4. Potentiodynamic polarization test results of 2205
duplex stainless steel in 1M NaCl and 10 wt%
FeCl, + 1 wt% HCI solution under the conditions of
open-to-air and deaeration at ambient temperature.
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Fig. 5. Potentiodynamic polarization results of 2205
duplex stainless steel in 1 M NaCl solution
increasing temperature.
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Fig. 7. Pitting potentials of 2205 duplex stainless steel
measured after potentiodynamic polarization
tests increasing temperature.
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Fig. 8. Potentials at 100 pA/cm? of 2205 duplex stainless
steel measured after potentiodynamic polarization
tests increasing temperature.
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Fig. 9. CPTs of 2205 duplex stainless steel determined
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