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ABSTRACT : The materials of the lithium ion battery gasket require chemical resistance to the electrolyte, electrical insulating,
compression set, anti-contamination and heat resistance. To estimate suitability for rubber which has better performance
to compression set than PFA, each compound were made with various rubbers, such as EPDM, NBR, FKM, FVYMQ, VMQ
and we checked the characteristics of each compound.

Samples from each compound was deposited in Propylene Carbonate and tested for changing of Hardness and Volume
during 1,000 hr with 80 C. EPDM and VMQ showed good performance to chemical resistance to the electrolyte, and
also we could get the values over 10 Qcm on volume resistance basis in electrical insulating. EPDM and VMQ were
judged as the most suitable material.
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Table 1. Formulations for Each Compound

EPDM | NBR | FKM | VMQ
KEP 2320 100
DN407 100
Viton E60C 100
KE7724U 100
FE261 100
ZnO 5 5
MgO 3
Rhenofit CF 6
DCP 5
Sulfur/TT/CZ 1.5/2/2
C-8 1 1
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Table 2. Typical Properties of Various Rubber Compounds
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Figure 1. Change of hardness (a) and change of volume (b) of
various rubber compounds after immersion in electrolyte at 80C
70hours.

Table 4. Change of Hardness and Volume Against of Compounds
at 80°C

EPDM| NBR | FKM | VMQ |FVMQ Compounds 70hrs |250hrs|500hrs| 750hrs|1000hrs
Hardness(point) 53 53 60 52 58 Hardness change 0 0 -1 -1 -1
EPDM
Tensile strength(kgf/cmz) 16 32 111 90 84 Volume change(%)| +0.2 | +0.5 | -0.8 | -0.4 | +0.1
Elongation(%) 215 | 270 | 261 | 363 | 348 NBR Hardness change -8 -6 -8 -6 -8

Table 3. Change of Hardness and Tensile Strength after Thermal
Aging (120°C for 70 hours)

EPDM| NBR | FKM | VMQ [FVYMQ
Hardness Change(point) 0 +2 0 +2 +2

Change of Tensile
strength (%)

0 -19 0 -1 -8

Volume change(%) +44.4 | +43.3 | +45.1 | +44.4 | +44.3
Hardness change -21 -23 -24 -25 -26
Volume change(%)|+155.0|1+156.7|+155.3|+157.5|+172.0
Hardness change +1 -1 +1 -1 0
Volume change(%) +0.3 | +0.2 | +0.4 | +0.1 | +0.2
Hardness change -9 -12 -11 -12 -11
Volume change(%) +12.8 | +12.5 | +12.4 | +12.9 | +11.4

VMQ

FVMQ
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Table 5. Compression Set of Various Rubber Compounds at
Different Temperatures

EPDM | NBR | FKM | VMQ |[FVMQ

100 C x 70h | 3 14 4 5 4
120 C x 70h | 4 17 4 7 5
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S0 TN T N N W
L
2 S N Y S S -
05 T S S
Y S
S O O S
ol
EPDM HBR FKM YMQ FYMQ

Figure 2. TR-10 of various rubber compounds.

Table 6. Volume Resistance of Various Rubber Compounds

EPDM | NBR | FKM | VMQ |FVMQ

Volume resistance | 4.70E | 2.80E | 2.49E | 2.55E | 9.20E
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