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Stainless Steel Foil for Bipolar Plates of PEFCs NSSMC-NAR-316BC
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Abstract

Fuel cell is an ultimate clean energy sources, because it utilizes hydrogen as a fuel and produces
only water as a by-product. The system, therefore, can be one of the essential alternative genera-
tions in view of urgent global environmental issues. This paper presents a newly developed stainless
steel foil “NSSMC-NAR-316BC” for bipolar plates of PEFCs (Polymer Electrolyte Fuel Cell). The
developed one provides both excellent corrosion resistance as well as superior electrical conductiv-
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Contact resistance between CP and developed stainless

steel (NSSMC-NAR-316BC), compare to conventional

stainless steel or gold

M3 IvFoJhIB%ED NSSMC-NAR-316BC FRFEME
& SEM 1&

SEM image of developed stainless steel (NSSMC-NAR-

316BC) after ferric chloride etching
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Metal elution amount immersing 200 hours in pH3 agueous solution adjusting sulfuric acid adding fluoride ion, agueous
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Characteristics of developed stainless steel
(plate thickness 0.116mm)

Yield | Tensile . .
Item Elongation| Erichsen
Steel strength | strength %) (mm)
ee mm
(N/mm?) | (N/mm?) ’
NSSMC-NAR-316BC 279 660 47.6 9.7
Representative| 281 592 54.5 123
SUS316L
Standard =175 | =480 = 40 -
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Ware damage difference between steel and punching die
material. Evaluating material thickness: 0.126mm
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Shielding gas: Nitrogen, voltage: 3.6V, speed: 12m/min
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Single PEFC cell voltage applied the developed stainless steel bipolar plates
Operating conditions: 70°C , 0.5A/cm?, reaction area 70cm?
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(d) Cathode side air flowing area

(a)

90

o
o

®Fe M®Ni

(=2 |
o o

ACr oMo |

[ ) |
o o©o o

N
o

Metal ion concentration (ppb)

_
o

Metal ion concentration (ppb)

o

50 100

Time (hours)

150

= 11
(@) 7/ — IRk

200

(b)

w
o

®Fe WNi

ACr ® Mo

N
(&)

N
o

—_
(&)

_
o

(&)

o
>

50 100

Time (hours)

150 200

HEILBEICH T DERKPBHEE T+ IBEDORIE(L
(b) Hv— FAIERK (EExft 70°C, 0.5A/cm?, RISEE 70cm?)

Metallic ion concentration in drain water
(a) Anode side water, (b) Cathode side water,
Operating conditions: 70°C , 0.5A/cm?, reacting area 70cm?
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10cells PEFC stack voltage applied the developed stainless steel bipolar plates
Operating conditions: 70°C , 0.1A/cm?, reacting area 100cm?
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