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Fuel cells are-as well known very pronising power
convertes, but there isstll the exigency to increase
their performanceto be a marketable technolagy
Therefore we nek a better understanohg of the
degradationprocesses andeffects influencing fuel
cell performance and durabilityNext to chemical
degeneration, physicalamage and/ordegradation
can playan important role anthereforestands in the
focus of this work. All investigatiapresentechere
have been carried outith high temperature Polymer
Electrolyte Membrane fuel cells (HPEMFC).

A HT-PEMFC  MembraneElectrode
Assembly (MEA) suffers under permanent physical
stress during operation at temperatures around
160°C. An examplefor such stressis the contact
pressure which the bipolar plateBPP) exert on the
MEA. This contact pressure has influence on all
componentsof the MEA andthereforemay cause
physicalchanges or even damages in all of thEéor
example, ahigh contact pressuremay accelerate
membrane thinning anctould cause microcrack
fractureq(1).

Especially the Ga& Diffusion Layer (GDL)
representsa critical component within a PEMFC and
may have an enormous influence on the overall
performance of the fuel ce(R, 3). Futhermore the
GDL might besusceptible to degradation processes
chemically and mechanicallyt can beshown, that
the amount of failings and ems like disruptions
accumulatewith increasing contact pressurEirst
results about compression effects halreadybeen
published (45). Figure 1 presents a@T image of a
MEA after 12 hours of compression with 2\8Pa
and 22 hours of relaxation.Here two typical
degradation effects can be observed, lfirstracks
within the Catalyst Layer (CLjoval) and seondy
fiber intrusion even into the membrangircle).
Therefore, HFPEM-MEASs of two supplierautilizing
different GDL materials (carbon cloth and carbon
paper) have been investigataesith a fuel celltest
stationin operationwith a compression unitallowing

to control the applied contact pressure on the MEAs.

The measurements were accompanied by
thoroughly electrochemical characterizationvith
polarization curves, electrochemical impedance

spectroscopy (EIS), cyclic voltammetry (CV) and

linear sweepvoltammetry (LSV).While using MEAs
with different GDL materialgcloth, paperand BPPs
with various Flow Fields (grid and serpentine), the
influence of applied compressive force in
combination withthe flow field geometry on the
MEA has beeinvestigatecand differencetavebeen
identified that will be reported herén addition the
influence of increasing contact pressure on the MEA
has been screened by -gku microcomputed
tomography (HCT) investigationsDifferent resulting
mechanical effectwhich can be identified within the
p-CT and SEM imagewill be shownand discussed,
supported by additional results from the
electrochemical characterization.

The KCT imaging in conjunction with
Scanning Electron Microscopy (SEM) and the
electrochemical drracterization allowsa more
detailedexamination of the degradation processes and
effects which occur during fuel cell operation.
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Figure 1. p-CT-image of MEA (GDL.: cloth) after
12 h of compressio2.5 MPa)and 22h of relaxation
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