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Abstract >> In this study, ethylene-propylene-diene monomer (EPDM) rubbers re-
inforced with various particle size of carbon black were prepared and tested. We
followed recently published CSA/ANSI CHMC2 standard “the test methods for
evaluating material compatibility in compressed hydrogen applications-poly-

mr”. Measurement of change in hardness, tensile strength and volume were
performed after exposure to maximum operating pressure, 87.5 MPa, for 168
hours (1 week). Once EPDM was exposed to high-pressure hydrogen, the sam-
ples experience volume increase and degradation of the physical properties.
Also, after the dissolved hydrogen was fully eliminated from the specimens, the
hardness and the tensile properties were not recovered. The rubber reinforced
with smaller sizes of carbon black particles showed less volume expansion and
decrease of physical properties. As a result, smaller particle size of carbon black
filler led to more resistance to high-pressure hydrogen.

Key words : Fuel cell electric vehicle(4A M 7| x}), Sealing material(*d = A Xf), Rubber

(1 8), Hydrogen(£4), High pressure(1l &)
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Table 1. Material composition and base line mechanical prop-
erties

80-1 80-2 80-3
Carbon black (wt.%) 40 40 40
Particle size (nm) 26-30 40-48 61-100
Density (kg/cm’) 1.145 1.148 1.153
Hardness (Durometer)| A84.75 A84.25 A78.25
Tensile strength (MPa)|  21.11 21.65 20.17
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Table 2. Change in mass, density and volume of CB filled
EPDM rubber after static exposure

Specimen 80-1 80-2 80-3
mass (%) +0.17 +0.06 0

SE +0 h | density (%) -3.33 -5.08 -9.52
volume (%) | +3.63 +5.42 +10.54

mass (%) -0.02 +0.06 -0.11

SE +24 h| density (%) | +0.21 +0.02 -0.09
volume (%) -0.23 +0.04 -0.02

mass (%) -0.1 +0.06 -0.04

SE +48 h| density (%) | +0.01 -0.06 -0.04
volume (%) -0.11 +0.12 +0.19
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Fig. 1. Schematic illustration of hydrogen concentration at car-
bon black filler
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Table 3. Change in tensile strength (¢) and standard devia-
tion of CB filled EPDM rubber after static exposure

Tensile strength 80-1 80-2 80-3
Ac - 11.85% -16.30% -18.38%
S.E. b)
SD 0.70 1.81 0.46 (b)
Ac -1.30% -1.80% -3.04%
S.E.+48h
SD 1.15 1.49 0.50
Table 4. Change in hardness (durometer A) and standard de- (c) (d)

viation of CB filled EPDM rubber after static exposure

Hardness (A) 80-1 80-2 80-3
change -4 -3.75 -3.75
S.E.
SD 2.46 0.61 0.75
SE. +48h change 025 075 03 Fig. 2. SEM image of tensile fracture plane before static ex-
o SD 0.60 0.61 0.82 posure (a) 80-1, (b) 80-2, (c) 80-3, and after static exposure (d)
i i i 80-1, (e) 80-2, (f) 80-3.
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