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High-durability and Cost-effective Fuel Cell Stack with New Structure
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ABSTRACT

A new structure fuel cell stack developed jointly
with General Motors realized twice the durability at
1/3 of the cost while maintaining the output and safety
performance of the previous fuel cell stack.

In order to increase durability, control-based
temperature and humidity management was adopted
and the stack structure was enhanced to achieve less
iron elution from the bipolar plates, better cooling
performance, and more stable power generation due to
the stack end unit parts, etc.

To achieve lower cost, first the current density
of the Membrane Electrode Assembly was increased
and the power consumption of auxiliary devices that
compensate for stack power generation was lowered,
enabling maintenance of the same net power as the
previous system with fewer cell layers. Next, the
structure was simplified while enhancing the cooling
performance of the bipolar plates. In addition, less
platinum is used in the electrode catalyst of the
Unitized Electrode Assembly, the polymer electrolyte
membrane was thinned, and a fully automated line
was applied from assembly of the Unitized Electrode
Assembly to the stacking process.
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Fig. 1 Expanding application of fuel cell system
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Fig. 2 Mechanism of electricity generation in stack
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Fig. 5 New fuel cell stack

TX2ERATA I EICkD, BREKOIEX % 3/5 12H|
WL, UEA D 2 MEIKAZFEHL T 5.

% 7= FEAG R P ISR PE O o Pt A S A FRH L
7o, FRBEO Y E | & BB R O HIRIC K B SRSk
0, AEROHNRIC & 2 HREIKT 24y, #EkD UEA [
P EO W IVERE A IR L 72, £ 72 S A RIS RS T I ae sk
D UEA KH&EIZ & - 7= s hig 2 Bk U, i s BPP
MDA & 3 2 M & B L 7= Y,

Kaz b &2FERT25 ETHMRROCHEEDELDATxR
<, EPERhFE A L X 1 B 220 D4 pERARBE R & FhE L T
W5,

New bipolar plate structure

o Coating
% all surfaces
<
(2]
©
c
=
Q
bc}
<
i
Carbon
o / _—
S Titanium
= /
(8]
]
: _
7]
o
£
3 \
8 Base material
stainless steel
Micro seal
_ O | Welded seal \.
g 2
3}
(=} (]
=
»

Metal bead _/.

Metal bead + Micro seal

Outer insulation
structure

No insulation coating

Fig. 6 Bipolar plate structure for cost reduction
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