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Table 1. Failure mode and possible mechanisms.

Failure mode

Possible failure cause and mechanism

conductivity loss

) Pinhole, dehydration, electrode shorting,

Catastrophic _ . .

. seal oxidation, crack, freezing, smudging,
tailure o

feed contamination

Degradation — Sintering, catalyst loss, poisoning,
loss of apparent |[deformation of TPB, «carbon support
catalytic activity |corrosion
Degradation — Membrane contamination, polymer

degradation, BP corrosion, delamination

Degradation —
decrease of mass
transfer rate

C-layer)

Deformation of electrode
compaction, surface property change (GDL.

structure,

GDL

AA7EA BaHa =

3 o Zt7h Aestitk

dsjd, =, 7k=7e] 43 7198 29 1, 2,

Separation of electrode/membrane,
PTFE from GDL, ionomer from
electrode, carbon layer from GDL,
/k gasket from separator, etc
a N O ™
Mechanical
Therlmal stress to l
cycles membrane : N 7 )
) GGas leak thr. Thermal
N - Membrane/ Mixing of combustion Heat
I ~ Fomation of H2and 02 [ of H? generation
Deviation holes
. Hot spot o
in flow res. N (Local ry
(gas, overheating) ) idati
lant) 9 . Oxidative
€00 Fomation of .
- / iy . degradation
¥ H2O radical | of
at anode Pt )
Y, membrane Decrease in
. Gas membrane
discrepancy N thickness
v Fomnation of Membrane
‘;—/ H202at [ dissolution/
g I cathode degradation
Voltage drop Decomposition J S
evento (-) of components
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