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Abstract: The gasket materials of for the lithium ion battery requires chemical resistance to electrolyte,
electrical insulating, compression set, anti—contamination and low temperature property. To check the special
characteristics of fillers which are applied to rubber for gasket, compound of EPDM, NBR and FKM (fluoro
elastomer) were made by adjusting weights of carbon black and silica additive. Using these compounds, we
had done tests of long—term stability against electrolyte, compression set and low—temperature property
with considering operating condition of the lithium ion battery. From this test, we investigated the physical
and chemical characteristics of rubber with using of carbon black and silica additive in each.
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ST EZT2 KEP2320S AME3I9.om, 7wAlZ NOFAR] dicumyl
peroxideS ARSI 7Fm A= Al ol o] ZnOE AMEEI3ITE
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1 ZhiEAl R ZnOs FI8ISich ZFuAl2gke: S7hel] TT, CZ
7t EHAE ARSI FKM DupontAke] Viton E60CE AHE-
a3l 7hEAlRl s-9-2ake] MgO$} Rhin ChemieAFe] Rhenofit
CFE ARSI, S2dAlRs sdAldstele] SRE(N774) €} Si0x7}
50% ¥ NycoAke] Nyad #400(CaSiOs) & AT,

Formulation. Z3A417} nx= G&FE 2 AFolA= EPDM,
NBR, FKM®] 5o FAAQ1 JHEE22) A7l S34)
9 g=ke sty wiEsielct. ZF mte dist WglES Ak e
$13l] EPDM, NBR, FKM2] 915 aol] 7hAl, 7huzeA), wshd
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33t} NBR compound: post cure”} $1.2H, EPDM compound$!
E1~E5+ 150 C, 15413 FKM compound$! F1~F5+ 200 C,
22117} post cureZ AA|EIAT)

Table 1. Formulations of Compounds on EPDM
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sto] AAJEIGIt) gFole AR Malds tialsle] propylene
carbonate (C4HgO3) ol A18AIZRS 2435k 271871 A8
ok 7} 255 80 CT= AAssi e 70, 250, 500, 750, 1000
AlRke = Wl Ais Sl o5 9 EuE Wk
5 100 C, 120 CollA 70AIRE 51 22t Algstslom, 7} 3714
Aol thak A4S ASTM D 1329—882] AJ8le]| 223l 57 }s13ick.

M7|-AM 7} Agilent TechnologiesAte] A #8H| (High
Resistance Meter) A871& ARSI o™ A9t 500 V, Al
1 ming 7522 7} Al oigt AAAFH(Qem) & S35k
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ME 7|= 24. EPDM, NBR, FKM compound?] 7| 4 &
7Vg ARt Table 4 ~6°] A¥E YehiQlct S4A41E 55
4] ek E1, Al, F1°] 50~60%2] AEE Yehli= vhd 725
AE FA] A W PP 948) SRS & o Qlrk AIRE
A7 FAA Nayd #4002 SRFe] BI&}] 4% A531%i)
o]31& Qx7o] A2 SRE7} Nayd #400RCt BAEH7} 93t
Th= 21 vehdar gick

228 S5 dak FHAe] g 24¢ compoundel Hf
slo] gFole AX Al F7HE Hste] 80 T propylene
carbonate® 3215101 2+ 70A17E 250417F 500417 75041%E 1000
AlZE 3] e 9 2)F ke Av gk EPDMe] dist dvE
Figure 1, 201l YeRAIIcE NBR2F FKMS] A2R= Table 7¢] e}
gtk EPDME] 79 NBR 2! FKMel| Bl&le] Hafole]l thgt 4w

LS wish 9 AAwE glovk NBR3F FRME Baabie] wasiolt,
» ol7ke NBRE FA1z2] of52go] tet stek s/l FME 2
nO 5 5 5 5 5
DCP 5 5 5 5 5
SRF - 10 30 - - .
Nyad #400 _ _ _ 10 30 Table 4. Formulations of Compounds on EPDM
El E2 E3 E4 Eb5
Table 2. Formulations of Compounds on NBR Hardness 53 56 64 56 60
Tensile strength (kgf/cm?) 16 40 82 19 24
Al A2 A3 Ad A Elongation (%) 215 212 194 224 232
DN407 100 100 100 100 100
Zn0O 5 5 5 5 5 .
Sulfur/TT/CZ 1.5/2/2 Table 5. Formulations of Compounds on NBR
SRF - 10 30 - - Al A2 A3 A4 A5
Nyad #400 - - - 10 30 Hardness 53 55 64 53 57
Tensile strength (kgf/cm? 32 43 96 32 35
Table 3. Formulations of Compounds on FKM Elongation (%) 270 251 258 271 299

Al A2 A3 A4 ADS

E60C 100 100 100 100 100
MgO 3 3 3 3 3
Rhenofit CF 6 6 6 6 6
SRF - 10 30 - -
Nyad #400 - — - 10 30

Table 6. Formulations of Compounds on FKM

F1 F2 F3 F4 F5

Hardness 60 70 91 66 74
Tensile strength(kgf/cm? 111 155 182 109 138
Elongation (%) 261 219 152 220 188
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Table 9. Resistance of Volume

El E2 E3 E4 E5
470E+10 4.79E+10 5.41E+10 4.38E+10 4.43E+10
Resistance Al A2 A3 A4 A5
of 2.80E+17 1.56E+18 2.62E+17 1.68E+18 6.92E+17
volume (Qcm) F1 F2 F3 F4 F5
249E+12 3.36E+12 6.77E+12 2.72E+12 3.22E+12
S
& 0
6 250 h
B R 500 h
750 h
I 1000 h
5 . . . :
E-1 E-2 E-3 E-4 E-5

Figure 1. Change of hardness in different filler volume.
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Figure 2. Change of volume in different filler volume.
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Table 7. Change of Hardness and Volume according to Time =
(hours) on NBR(a) and FKM(b) % o Z850] =4 LEREow, UdAde] 120 T oAkl EPDM
(@) I FKMS ARAses oqss 27 S9X(27] 45 47 565
70 250 500 750 1000 o] 25% o]sh = W=k itk
Al Hardness change (pt) -8 -6 -8 -6 -8
Volume change (%) +444 4433 +451 +444 +44.3 Table 8. Compression Set(%) at 100 C and 120 C
A2 Hardness change (pt) =7 -5 -6 -5 -5
Volume change (%)  +41.2 +415 +42.5 +422 +416 El E3 ES5 Al A3 A5 FI F3 o
g Hardness change (pt) -8 -6 -8 -8 -8 100¢C 3 4 6 13 13 26 4 7 7
Volume change (%) +375 +37.2 +37.8 +37.6 +37.2 120 C 4 5 7 17 17 26 4 8 8
A Hardness change (pt) =7 -5 -8 -6 -7
Volume change (%) +43.2 +43.3 +44.7 +43.7 +435

Hardness change (pt) -12 -10 -11 -9  -11

A5 Volume change (%) +41.4 +425 +42.0 +41.6

70 250 500 750 1000
Hardness change(pt) —-21 —-23 -24 —-25 -26

i Volume change (%) +155 +156 +155 +157 +172
o Hardness change(pt) —-15 -16 -17 -18 -18
Volume change (%) +130.2 +128.5 +126.9 +130.7 +128.9
73 Hardness change(pt) -17 -19 -19 -21 =21
Volume change (%) +89.4 +91.2 +93.1 +94.3 +94.7
P4 Hardness change(pt) —-19 -20 -20 -21 -22
Volume change (%) +137.2 +132.5 +138.7 +140.5 +140.4
. Hardness change(pt) -17 -19 -20 -21 -24

Volume change (%) +113.1 +116.1 +115.3 +118.6 +123.4

E2|H, A34¢ A5%, 20109
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Figure 3. Low temperature property of compounds.
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