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%3 I I M

Linear elastic analysis | Linear elastic analysis | Large displ. analysis
(Glue B.C.) (MPa) (Touching B.C.) (MPa) | (Glue B.C.) (MPa)

Up-plate 1.312 1.312 1.313
Low-plate 0.293 0.293 0.294
A-GDL 1.061 1.062 1.061
C-GDL 1.276 1.276 1.279

Fe 4 IR Y| VAR =

E(MPa) Poisson ratio | Friction coefficient Remark
Crofer 22 216000 0.3 0.2 Ref.[1]
Ni-mesh 9900 0.31 0.2
Pt-mesh 8550 0.39 0.2
Mica 48000 0.3 0.2 Ref.[2]
NiO-YSzZ 97000 0.3 0.2 MEA
Glass-ceramic 72000 0.3 - G-18 Ref.[3]

Search space Optima

< Optimizer )+
S PUIIEET

—

~

(System Model

™ Energy Flow Model (1) ’—

Decision ) | i
Va”ables Heat and Power (2)

-..l

'| Integration Madel Jl

"

Thermao-economic (3) |
Performances Model

Dependent
Variables |

LLENIF R & 1 5 i 20 0 [F ¥ 53 7 ik 7
(F. Palazzi, N. Autissier, F. Marechal, J. Van herle, “A methodology for thermo-economic modeling
and optimization of SOFC system”, Applied Thermal Engineering 27 (2007) 2703-2712.)
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Probability of Failure [%]

Weibull plot, ATSM standard compared to FE corrected
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<=
<

: Data I/O

: Operation procedure

Run ABAQUS script:

NiOYSZstdBatch2_2/ABQ/Python_script.py :>

Run: STEP3_FEA_ExperimentalData_Postprocessing.m

i

Open: NiOYSZstdBatch2_2/ABQ/NiOY SZstdBatch2_2.mat

!

Show: NiOYSZstdBatch2_2/Picture/
NiOYSZstdBatch2_2.pdf & NiOYSZstdBatch2_2.png

[ 5.Ring test 1l [~ A = (5 A 1
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Run: Stepl ExperimentalData_Preprocessing.m <:|

00_SAMPLE_DATA

01_ABQ

RING_RING_FEM_sample001.dat

~

RING_RING_FEM_sample030.dat




<=
<

: Data I/0

: Operation procedure

7 MATLAB A=K 30 7 Rt =] »
AN TSR ABAQUS *inp A
(IR T R R = 30 i
ABAQUS fiv input file

|

ffi*'] ABAQUS #i7 Python #E1-Ad=0
(Python_script.py) » &1 30 fft FEA FZY - HZ]
Principal stress ~ Applied load ~ Displacement ;[/Fﬁ%f{':

00_SAMPLE_DATA
(BB

01_ABQ(T§U§1F"[ FEA AH=0)

RING_RING_FEM_sample001.dat

RING_RING_FEM_sample030.dat

#.= MATLAB 1}5:4?“}-{%’ 30 A% Hr g N AR T A
17 > ™ 1'] MATLAB Weibull function 55 [l 5 ds B&=e
FiE Probability of Failure

B R AL L
(NiIOYSZstdBatch2_2.pdf)

[F6. Ring test I§h [~ i {3 A

19




Touching/glue contact

Anode/Cathode GDL

7.1 ~ [F Ry GDLZ= micasi il 3% &
I

20



466700
4.203e-0M
3.750e-001
3.232e-0Mm
2.833:0m
2.375e-0Mm
1.916e-00
1.458e-001
9934002
5.409e-002
8.244e-003

5.055e-002

4.346e-002
36376002
2928e-002
2219002
1.509e-002
8.003e-003
9110e-004
6.187e-003
-1.327=-002

2036002

2.173e-001
1.965e-001
1.758e-001
1.550e-001
1.342e-001
1.134e-001
9.262e-002

7.184e-002
5.105e-002

3.027e-002

9.488e-003

L

(c)
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