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Pitting Erosion Analysis of Ultra-Pure Ferritic Stainless
Steel 445)2 and 316L Ultra-Low-Carbon Austenitic
Stainless Steel in Lithium Bromide Solution
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Abstract: The high thermal conductivity, low coefficient of thermal expansion and good corrosion resistance of 445])2 ferrit-
ic stainless steel make it being a good candidate for some parts in the bromine cooler. The pitting corrosion behaviors of
445]2 ultrapure ferritic stainless steel (/% ; 0. 01C, 22. 5Cr, 1.9Mo, 0.27Nb, 0. 20Ti, 0. 09Al, 0. 36Cu, 0. 015P,
0.0018, 0.015N) and 316L austenitic stainlesssteel (/% : 0.002C, 16.8Cr, 10. 19Ni, 2.02Mo, 0.025P, 0.0008S) in
0. 1-1M lithium bromide solutions at 20-60 “C are studied by electrochemical test method. The electrochemical results are
characterized by scanning electron microscopy (SEM) and energy dispersive analyzer (EDS). The results show that with
the increase of LiBr temperature and concentration, the corrosion current density of the two steels increases, the pitting cor-
rosion potential decreases, and the pitting corrosion resistance deteriorates; oxide and sulfide inclusions can cause pitting
corrosion of the two steels; High content of Cr and alloying elements such as Mo, Ti, Nb, Al make 445]2 steel have excel-
lent pitting resistance.

Key Words: 445)2 Ultra-Pure Ferritic Stainless Steel; 316L Ultra-Low-Carbon Austenitic Stainless Steel; Fitting Corro-
sion; Lithium Bromide
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Table 1 Chemical composition of tested 3161 and 445J2 stainless steel/ %

W Cr C N Si Mn P

316L 16.8 0.002  0.046 0. 46 0.98

445)2  22.5 0.01  0.015 0.26 0.08 0.015 0.001

Ni Mo Nb Ti Al Cu Fe
0.025 0.0008 10.19 2.02 - = - = RE
- 1.90 0.27 0.20 0.09 0.36 B

B A5 44512 $9 1 mm 47 870 C#E Ak (a) #3161 H4 1 mm 47 1 050 CsK¥% (b) £HHHLE e 229 5
Fig.1 Morphology of metallographic structure and inclusions in tested 445]J2 steel 1 mm plate annealing at 870 “C, quenching (a)
and 316L steel 1 mm plate solid-solution at 1 050 °C, water-cooling (b)
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Fig.2 Potentiodynamic polarization curves of 316L steel in 0. IM(a),0.5M(b) and IM (c¢) concentrations of LiBr solutions at 20 ~60 C
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Fig.3 Potentiodynamic polarization curves of 316L steel in 0. 1 ~ IM LiBr solutions at 20 C (a), 40 °C (b) and 60 C (c)
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Fig.4 Potentiodynamic polarization curves of 445]2 steel in 0. IM (a), 0.5M (b) and IM (c) concentrations of LiBr solutions at 20 ~60°C
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Fig.5 Potentiodynamic polarization curves of 445]J2 steel in 0.1 ~ 1M LiBr solutions at 20 °C (a), 40 C(b) and 60 °C (c)
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Table 2 Characteristic values of polarization curves of 3161

steel and 445]J2 steel in 0.1 ~ 1M LiBr solutions at 20 ~60 °C

FEHGR Wk Ele/ Lo’

ki /T /M mV (A-em~?) By /mV
0.1 —131 6.231x10°% 463
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1 =212 1.730 %107 336
0.1 -168 6.469 x10°% 442
316L 40 0.5 -140  1.267x10°7 387
1 =193 2.172x1077 304
0.1 —180 9.959x10°%* 406
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1 -234 2,766 x10°7 294
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Fig.6 SEM images of 316L steel after electrochemical tests in 0.1 ~ 1M LiBr solutions at 20 ~60 C
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Fig.7 SEM images of 445]2 steel after electrochemical tests in 0.1 ~ 1M LiBr solutions at 20 ~60 C
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Fig. 8 SEM morphology and EDS analysis of (a) 316L steel (0.5M LiBr at 60 °C ) and (b) 445]2 steel (0.5M LiBr at 20 °C) after

electrochemical testing
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