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Effect of Surface Treatments with Flame Plasma and Silane on Mechanical
Properties of Silica Reinforced Elastomeric Composites

Jun Man Lee, Sang Ryeoul Ryu  and Dong Joo Lee

ABSTRACT

The effect of surface treatments with the atmospheric pressure flame plasma (APFP) and epoxy silane (ES)
is experimentally investigated to yield the best mechanical properties of silica (V; =40%) reinforced elastomeric
composites. The tensile strength of the composites is increased significantly with decrease the mean diameter.
When the diameter is 2.2/m, that of the composite is increased about 1.4 times compared to the matrix (2.52
WP2). Also, the tensile strength of silica reinforced composites with APFP and ES treated is increased 8.8~
13.3%, 9.9~12.5%, respectively. When the diameter is 26.6/m, the tensile modulus of the composite is increased
about 2 times compared to the matrix (0.88WP2), and the tensile modulus of silica reinforced composites with
APFP and ES treated is increased 15.6~22.8%, 21.1~25.8%, respectively. Conventional silane coupling agent
treatment have a few disadvantages because of using organic solvents. However APFP treatment is a fast,
economic and eco-friendly method to improve the mechanical properties.
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Fig. 1 A flame plasma from the bumer port.

(b) Tearing Specimen

Fig. 2 Schematics of specimen geometry.
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Fig. 3 Effect of APFP treatment on the amount of water absorption.
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Fig. 4 Effect of number of APFP treatment on the increase rate of tensile
properties and the change of mean diameter.
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Fig. 6 Effects of mean diameter and surface treatments on the rate of
tensile strength increase.
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