
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

P
e
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e
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b
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ty

 a
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to
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2 ]
 

0.0 0.5 1.0 1.5 2.0 2.5 

Average pore diameter [μm] 

Graphite 1A without infiltration 

Graphite 1B without infiltration 
Graphite 1C without infiltration 
Graphite 1D without infiltration 
Graphite 1A with Si infiltration (0.02 gSi/cm2) 

Graphite 1B with Si infiltration (0.02 gSi/cm2) 
Graphite 1C with Si infiltration (0.02 gSi/cm2) 
Graphite 1D with Si infiltration (0.02 gSi/cm2) 

Graphite 2A 
Graphite 2B
Graphite 2C

Graphite 2D

P
e

rm
e

ab
ili

ty
 a

cc
o

rd
in

g
 to

 D
a

rc
y 

[m
²]

 

Measurement 
limit 

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 

Amount of Si [g/cm²] 

1E-18 

1E-19 

1E-17 

1E-16 

1E-15 

1E-14 

1E-13 
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A
ve

ra
ge

 in
fil

tr
at

io
n 

d
ep

th
 [

μ
m

] 

0.015 0.020 0.025 0.030 0.035 

Amount of Si [g/cm²] 

1500°C, 5h, vacuum 

1500°C, 5h, 20 mbar Ar 
1500°C, 5h, 1000 mbar Ar 

Average infiltration depth [μm] 

P
e

rm
e

ab
ili

ty
 a

cc
o

rd
in

g
 to

 D
a

rc
y 

[m
²]

 

Measurement 
limit 

1E-19 

1E-18 

1E-17 

1E-16 

1E-15 

1E-14 
Graphite 3A 
Graphite 3B 
Graphite 3C 
Graphite 3D 
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P
o

ro
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ty
 f

ro
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e
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y 
[%

]  

Without Si infiltration 
0.0 gSi∕cm² 

With Si infiltration 
0.05 gSi∕cm² 

Graphite 5A structure 

Amount of Si [g/cm²] 
0.02 0.05 0.06 

Measurement limit 
permeability 

P
e

rm
e

ab
ili

ty
 a

cc
o

rd
in

g
 to

 D
a

rc
y 

[m
²]

 

Exposed pore structure 

SiC-filled 
pores 

Open pores 

Pores 

Graphite 5A porosity from mercury porosimetry 
Graphite 5A permeability 

0.01 0.03 0.00 0.04 
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Average particle size Average particle size 

800 μm 5 μm 

Macro cracks 

Micro cracks 

Porous Phase 

Cracks 

SiC 
Porous 

Infiltration zone 

Cross-section after 

infiltration 

Surface after 

infiltration 

Si coating 

After infiltration 
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1E-13 

1E-14 

1E-15 

1E-16 

1E-17 

1E-18 

1E-19 P
er

m
ea

bi
li

ty
 a

cc
or

di
ng

 to
 D

ar
cy

 [
m

²]
 

Amount of Si [g/cm²] 

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

Measurement 
limit 

Resting time (h) 

1E-4 

0.001 

0.01 

H
2 

co
nc

en
tr

at
io

n 
(v

ol
%

) 
Graphite 2B_ Si granules d50 approx. 800 µm 

Graphite 2B_Si powder d50 approx. 5 µm 

Si powder + H20 dist 

Si granules + H20 dist. below detectability threshold 
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Graphite 2C

Dwell time at 1100 °C in syn. air (h) 

22.440 

22.445 

22.450 

22.455 

22.460 

22.465 

22.470 

22.475 

M
as

s 
(g

)  
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