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ABSTRACT

The purpose of this experimental study was to investigate the effects of vulcanization condi-
tion on the properties of reinforced rubbers. Rubber reinforcing ability of carbon black was more
efficient than other fillers, but tensile properties were not affected by vulcanization condtion
while vulcanization condition affected the physical properties of rubber compounds with silica
and silane treated slica. It was found that silica and silane treated silica filled rubber com-
pounds showed good dynamic properties, rebound, heat build-up, 0 and 60°C tand compared
with carbon black filled rubber compounds. Carbon black filled rubber compounds were higher
than silica and silane treated silica filled rubber compounds in total crosslinking density by vul-
canization condition. By analysis of crosslinking type, polysulfide crosslinking was the highest in
the carbon black filled rubber compounds with decreasing the ratio of sulfur to accelerator,
monosulfide crosslinking was the highest in the silane treated silica filled compounds with in-
creasing the ratio of sulfur to accelerator.
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Table 1. Description of materials

Ingredient Description Source
SBR-1712 | Styrene-butadiene- | 335 A--3}38
rubber (KKPC)
Zinc oxide | Special grade(99) ol A3}
Stearic acid Acid No. 200 A {A
N220 Carbon black LG CHEM.
Zeosil-175 Silica KOFRAN
Coupsil 8108 Sulfide silane coupled| Degussa
silica (Germany)
Sulfur — u] $3 A} A}
Cure-NS |N-tert-butyl-2-benzo-| %¥-<k3}&
thiazol sulfenamide
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Table 2. Recipe of the rubber compounds with var-
1ous reinforcing filler

ITEM |T-1|T-2(T-3/T-4|T-5/T-6/T-7/T-8T-9

SBR 1712 |100| = | = | = | = | = | = | = | =
ZnO 30| == | == |=|=|=|—
S/A IO e e B e e Il I
N220 50150160 | — | — | — | — | —|—

Zeosil-175 | — | — | — 15050 |50 — | — | —

Coupsil 8108 — | — | — | — | — | — 50|50 |50
Sulfur  2.751.35) 0.6 12.75]1.35| 0.6 [2.75[1.35|0.6
NS 0.8[1.85/3.50.8 10.85/3.50.8 |1.853.5
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