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High-speed Inspection Technology for Fuel Cell MEAs Using Split-terminal Resistance
Measurement System
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ABSTRACT

New fuel cell stacks are being developed with the
aim of improving productivity while maintaining the
same quality for mass production. In particular, the time
it takes to perform shorting inspection of the membrane
electrode assembly is an issue that limits productivity,
so development has been conducted to help reduce this
time. Conventional shorting inspection on flat bases
detects the electrical characteristic values of the entire
membrane electrode assembly. In this approach, signals
of local short circuits are small relative to the change
in detected value due to the charge, and thus they
could not be judged until the change was complete. In
the development discussed in this paper, the detection
sensitivity for signals in each local area was increased
by using a split-terminal base. Shorting signals greater
than the charge change were successfully detected
locally. This lowered the impact on the inspection
judgment, and the measurement waiting time caused
by charging was lowered by 87% compared with
the conventional method. In addition, the researchers
developed an algorithm for synthesizing peripheral
currents to deal with the misjudgment factor of a short
circuit in the terminal gap, which presented an issue in
the use of split bases. As a result, inspection total time
was reduced to 10 seconds, thus contributing greatly to
increasing cell productivity.
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Fig. 1 Mechanism of electricity generation in FC
stack

2. FEIRIRERE

2.1. MEA DFEHERICDOVT

WORE 2 2 5 7 OVERED EEEH T & 5 HIPEEE & it
IMEEMEF T 5720 DBRE U CEBENROMGRWE & 77
2 DMEWHERE D b 5. BIFEIEOMRNEZHFE T2 HR &
LTW%EHg2t%¢;5&%%#@:y5:?—va

X BBMEOEBEBRLNDH D, 2O XD HEBEBIZLD
@Wﬁ CERMATAN, HENN T ELRR, BRI
BIERHP 572 BT Y R— L WET, KELBR
DraRY) = ERETIRRIIDEN 728, FfEMRA
EEfEL TS,

2.2. [EE D MEA SR EF &

BB G A4 C B & v VEEOIK T RO A
DHAIRID 5 5728, fEEET LTI Fig. 31T &
S BIASIRAT Y 2 F 212CRD STEP #%aL, —&l L
DGR N & &R L T 5.

Z DM STEP XL TO@ED TH 5
1, —NOFATPREMIZ T EmE TR 5
2, EEEERER AT 5
3, MWEETEE CHMEFv—VEE5
4, F v — DHICHIEEN RN S B A G %

5, LZWEIZX LT Pass/Fail #¥%E9 %

PR D MEA FEfMA 7 1 & 212hh 31 4 Fig. 4 12
RY. Fr— YV LFIIRERMO 80% 2 EL Tk D, fit
HMIFRE > T3, ZORERKE LT, MEA (3 ##&AD
PEM %3 kD GDL KO CL Tiliflln 6 kA 7Zay 7Y
PREETHD, Fv/ 5V F Vv 2AEFONSTHS. F /8
¥ Y ZDPERBIZDOWT Fig. 5 1IRE Fail Pl & 5 5
7= MEA O@EaHIMEOZE LR UHERD ME A %f&#d L
FWVMEATRY. BREOENA Y F 2L -2 a v L, HE
R 44 IV ETIZ 20 MIZEDORM A BT ZZ &R
b

Shorting

Fig. 2 Imaged figure of MEA shorting

1 kg/lcm?

compression Upper block

Upper block Voltage

supply ‘ An CL+GDL
4 Electrolyte

MEA Ca CL+GDL
MEA

Lower block Lower block

Fig. 3 Shorting inspection system of Honda’'s
previous model

30

25 2 0.01

20 [

20
15

10

Process tact time (s)

1 0.01

o X o et
Sl &*”‘(\ o

=X i

659\)\6 Qo\\ag W
o«

Fig. 4 Takt time of each process in shorting
inspection



PENRFERDOFAREIC L 5 MEA BIgRED SR

30.0
25.0
20.0
15.0

Judge

10.0

50 I eed Threshold
bo-o-0-0-0-00004
0.0 Pass

0 10 20 30
Time (s)

Fail

Applied current (mA)

Fig. 5 Variation of measured values due to charging
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