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Table 2. Composition ratio of rubber composites

Ingredient Loading(phr) code NNR | MBR | P' | §* | MS®
Rubber(NR and BR) 100 NB-P - - 20 - -
structol 4 NB-S - - - 20 -
Silica 20 mNB-MS 10 - - - 20
Si69 3 NmB-MS - 10 - - 20
7n0 4 P Precipitated SiO,
Stearic acid 5 S % TEOS only Sol-Gel Silica
MS?® : TEOS/APTES Sol-Gel SiO,
6PPD 2
wax 2
oil 2
sulfur 1
CZ 1.6
DPG 0.5
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Table 3. Sol-Gel reaction of TEOS and APTES

TEOS | APTES | H,O | EtOH
M.W. 208.33 221.37 18.01 46.07
mol. s! 1.0 0.0 20.0 | 10.0
ratio | MS? 0.9 0.1 200 | 100 |S': TEOS only Sol-Gel Silica

MS? : TEOS/APTES co-condensation
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Table 4. Cure Characterstics of NR/NdBR/SiO-

1 2 3 4 5
Tnin 682 [7.13 |63 |6.13 |6.00
Tinax 320 |303 [309 |304 |303
Trmax=Tinin 252 | 232 |246 |243 |243
t 1.8 1.7 |18 1.3 1.5
too 50 |36 |50 |42 |43
CRI 246 |528 |[31.6 |338 |[354
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Fig. 2 tand values at -60C, 0C, and 70C Fig. 4 Mechacical Properties of NR/NdBR/Si02
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