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! Mechanical failure

2 mitigation strategies

3 Proton exchange membrane (PEM)
4 In-situ
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2 perfluorosulfonic acid (PFSA)
3 Plasticizes

4 Materially constitutive models
5 Catalyst coated membrane (CCM)
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L pinhole
2 Flooded area
8 Polytetrafluoroethylene (PTFE)

4 jon beam morphology

5 Catalyst layer (CL)

6 Uneven contact pressure

7 Ribs of the flow field

8 Gas diffusion layer (GDL)

9 Endplate

10 Membrane electrode assembly (MEA)
1 Wrinkle

12 Delamination
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! Composed of a bipolar plate (BPP)
2 tradeoff

3 In-plane stress

4 Freeze/thaw cycling

5 Seal joint

6 pushment

7 Fabricated flaw

8 Subfreezing environment

% Gasket
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! cyclic hydration

2 Creep

3 Fatigue

4 Shrinkage

5 Clearance

6 physical loads

7 Department of Energy (DOE)
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