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The interest in eco-friendly energy is increasing, and polymer electrolyte membrane fuel cell (PEMFC) is
attracting attention as alternative power sources. Research on metallic bipolar plates, a fuel cell compo-
nent, is being actively conducted. However, since the operating conditions of PEMFC, in which sulfuric
acid (H,SO,) and hydrofluoric acid (HF) are mixed, are strong acidity, the durability of the metallic bipo-
lar plate is very important. In this research, the electrochemical characteristics and corrosion damage
behavior of 316L stainless steel, a material for metallic bipolar plates, were analyzed through potentiostatic cor-
rosion tests with test times and chloride concentrations. As the test times and chloride concentrations increased, the
current density and corrosion damage increased. As a result of observation with scanning electron micro-
scope(SEM) and 3D microscope, both the depth and width of pitting corrosion increased with increases in test
times and chloride concentrations. In particular, the pitting corrosion damage depth at test conditions of 6 hours and
1000 ppm chloride increased the most. The growth of the pitting corrosion damage was not directly proportional to

time and increased significantly after a certain period.

Keywords: PEMFC, Metallic bipolar plate, 316L Stainless steel, NaCl concentration, Electrochemical char-

acteristics
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Cr Ni Mo Mn Si P C N Al S Fe

316L 16.7 10.19 2.03 1.05 0.603 0.282

0.034 0.023 0.012 0.003 0.003 Bal.
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CORROSION CHARACTERISTICS OF 316L STAINLESS STEEL WITH CHLORIDE CONCENTRATIONS IN CATHODE OPERATING

CONDITIONS OF METALLIC BIPOLAR PLATE FOR PEMFC
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Fig. 1. Current density-time curves in potentiostatic
experiment of 316L stainless steel with chloride
concentrations in accelerating solution
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Fig. 7. Depth, width and volume of damaged surface after potentiostatic experiment for 316L stainless steel with chloride
concentrations in accelerating solution

Table 2. Pitting factor value calculation process after potentiostatic experiment for 316L stainless steel with chloride
concentrations in accelerating solution

Chloride concentration Vol. ¢ Depth, Depth,, p = d+Depthpit f=o/d
(ppm) (mm’) (d, pm) (um) (um) PP
0 0.369 3.695 3.478 7.173 1.941
200 0.535 5.351 4.683 10.034 1.875
th 600 0.701 7.007 6.617 13.624 1.944
1000 0.803 8.026 7.353 15.379 1.916
0 0.433 4.332 4.904 9.236 2.132
200 0.624 6.243 7.622 13.865 2221
3h 600 0.815 8.154 8.302 16.456 2.018
1000 0.956 9.555 10.365 19.920 2.085
0 0.522 5.223 7.674 12.897 2.469
200 0.751 7.517 8.540 16.057 2.165
oh 600 0.981 9.810 13.950 23.760 2422
1000 1.147 11.466 22.844 34.310 2.992
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Fig. 8. Anlysis of pitting factor after potentiostatic experiment
for 316L stainless steel with chloride concentrations in
accelerating solution
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Table 3. Alpha(a) value calculation process after potentiostatic experiment for 316L stainless steel with chloride

concentrations in accelerating solution

Chloride concentration

Corroded depth

(opm) T (h) W (g) MPY,,, (um) MPY,, a
0 0.0029 626 3.478 599 0.95
. 200 , 0.0042 907 4.683 807 0.88
600 0.0055 1188 6.617 1141 0.95
1000 0.0063 1361 7.353 1267 0.93
0 0.0034 367 4.904 422 1.15
200 0.0049 529 7.622 657 1.24
i 600 ! 0.0064 691 8.302 715 1.03
1000 0.0075 810 10.365 893 1.10
0 0.0041 253 7.674 378 1.49
200 0.0059 364 8.54 420 1.15
oh 600 ’ 0.0077 475 13.95 687 1.44
1000 0.0090 555 22.844 1125 2.02

K =3.45x10°(MPY), A = lem?, D = 7.98 g/cm’® (316L stainless steel)
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