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Abstract : Bipolar plate is the main part with MEA in automotive PEMFC. It must have a good

electrical conductivity and excellent corrosion resistance, be cost effective. Therefore,
stainless steels have been studied by many researchers because of its corrosion resistance and
cost benefits. But their properties are not sufficient for the application to bipolar plate for
automotive PEMFC.

In this work, we have performed stamping using various commercial stainless steels to select
candidate material for biploar plate and to derive design parameters for stamping simulation. The
results showed that a small curvature at the corner of flow field is more favorable due to easier
a plastic deformation. Stamping process was simulated by changing surface condition, and the size
and angle of channel. The optimum shape and spring back phenomena were evaluated. Surface coating
was applied to increase the corrosion resistance and electrical conductivity of stainless steel.
The electrical interfacial resistance was 10 to 15mQcm’ under clamping force of 150psi. But
corrosion resistance of coating on the stainless steel was not good due to the unstableness of

microstructure.

1. M &
H 2] ¥ (Bipolar Plate) MEAS}H 7 |84
A HYARF oA Fi, A, Y44E 47
a3t A5AX o AAH AA FYdHA
29 FFAFTE 48E sta Arlsishutgol] 9
i e AF/E #3198 F& g€ . o
A RE|RE ¢4 AV|AEY © 9AERA,
7tedHAg, WAAE stAe s AA 2Ho|
ALH A9 AALE ZdFolok @,
7€ Eel¥e EIA £A 2 £A9 FF
< T B A A 87t ol A5l o).
a8y QA FElwe gFg4a 2 2=, Uy
4ol F4A diulsty JolFdoz Holx7] Wi
of 250 F4£A ] dd I 4F
Eo] A1 Q. F&A4 v FAE £
4 5 7] R € By @ A} b
3t A% FAHE ol &3HA =YW diFAidol
Zbedtte AEE @ded. a8y o] U
A HE &8l &5 MEAE 2LEAI7I
7] Wgol €9 PFE& AALYE dHol

Ak, EFE ARG Aol F7hetol mEt B Abst
EF FA7 F7ketel A7A"] AR HE
d8AA A5 & ZaATE EAFE Fe

4 FeEw AA2e 2HA22A, Hebg
&g, ¢59% #5, U2 ¥8 ol FERAs
2 AEHR Y}, oF 7HHe] FdHes AY
¥ 2HYY2ZE 242 st BEE WA
2L AAEA S BEE7] A% g 2% E0
Hgroz AFsxn gloy Eelwds 875
T FET B4 ¢ A4 e Az ds
Ae Bag A Qo] dadA Ags 9
ME old d@d FHAY TN v B8
@ olct,

ueta] £ AFolAe dgd 2AE B
Y4 Bt R 4849 e A% AR miES
A ATE 52 APHHE TR 50
Ag7tsd F29 ¥ £ AVE =EEFHaA
sAch = 2HJ2F W G4 39
& A48t dgAR BN 87HE A7
Az 2 Wadg Frstd 354 28 A
£ 7Hs Aol diste gotrnzt gl

- 321 -



2. Ay
2.1 2HY d8AE
A48 Az JYANYE AAse FEL
Agol U 44 AESD F&A EIw
293 34 @ YN ¥wre =asud
AR AL T f2 Y Fip. 14 2

Fig. 1 Die and cross sectional view of
separator
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Fig. 2 Schematic diagram of Friction Test
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Fig. 3 Schematic diagram of Separator
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Fig. 4 Test Assembly of interfacial contact
resistance
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Fig. 5 Variation of channel depth with
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Fig. 6 Variation of channel angle with
curvature at the corner
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Fig. 7 Effect of lubricant oil and surface
treatment on friction coefficient

3.2 AHY MusiMR

Fig. 8¢ 2% FURN 42 A% 2
Y 2ol ARl 1 FA Be 73
J WAugzAg e AAZAN Ao
0] g Wel AAzAS BB WY T
&z7ez pojsigh.

L
Fig.8 FE Model for Stamping Simutation

Fig. 9& vl&A4(u) 0.2 Ow 1.5¢ w9} A
A Aol 48 F ARAA Add d
&S FLD 4o A Es] B FHo] YA
2 e A Yol A E F2o GHZo]
500744 Ay HsEE & 4 o

- 323 -



[ )

Félluro Limit Curve

N

6N

Major Engineering Sfrain(%)

e S

vt E
N’

Minor Engineering Strain(%)
Fig. 9 Simulation results { p:0.2, Cw:1.5)

Fig. 10& Fig. 99 $9427 3ojA fF2 ¥
TRAX 9 YA ATeldt. F2 F R oA
9 HHES FLD T oA Asnd (ATY
o] YAt AARoz FA WAl 4 7}
s8e ¢ 7 o

T BavI
ek 4ttty St

Mo Trus Swain (%}

Fig. 10 Simulation results
(p:0.2, Cw:1.5, ©=40")

117 Fig. 12& ¢4 9 A3l datd F
3 GEBALE BHAN AT Ao},
YR FAGLE0] 3888 FA 7
Bol o]Foi2y Hgro] YA Y&
18 4 glch, FHYE T4 0,358 0.4 9]
9 ak—i 89 vdo|u} o] wPEA g&
£ ¢ % U

Fig. 13& g2 316L AdHQaxRez
2839 AYee do] 2xyw @4 oA
ojt}, 2xygul wgHo $£2(7F) ﬂ”#oz
0.74m¢} ~1.1%mm F = SAFL P4 F glo
o AAFHOE 2mAE AR,

$£Hﬁ&
r° fr =g =@
o %

_L

il

.Lv Va
;
Fig. 12 Major strain contour
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Fig. 13 Simulation Results of Springback
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Fig. 14 Effects of Hardening Coefficient
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Fig. 16 Contact resistance of coated samples
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Fig. 17 Anodic polarization curves in
simulated cathode environments
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