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Abstract: Thermoplastic polyurethane (TPU) is attracting attention as an alternative new material for rubber materials
that require excellent physical properties. However, TPU has a high affinity for moisture and is vulnerable to a humid
environment, so there is a limit to its commercialization. To solve this problem, ethylene vinyl acetate (EVA), which has
a low absorption rate and high affinity with other resins, was blended using maleic anhydride (MAH) grafted EVA(EVA-
g-MAH) as compatibilizer (TPU/EVA). But this blend has poor mechanical properties compared to the original TPU. In
this study, therefore, a surface-modified silica filler by a silane coupling agent was added to the blend to improve mechan-
ical properties. TPU/EVA with surface-modified silica filler (TPU/EVA/Silica) shows a decrease in moisture absorption
and improvement in mechanical properties due to the dispersity of silica particles. When the silane coupling agent was
added more than 3phr, the degree of dispersion became worse because it behaved like a plasticizer. As a result, mechan-

ical properties decreased, and water absorption increased.

Keywords: thermoplastic polyurethane, ethylene vinyl acetate, ethylene vinyl acetate-g-maleic anhydride, silica, silane

coupling agent.
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Figure 1. Structure of KBM-503.
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Table 1. Recipes for the Preparation of Compounds (unit : phr)
TE-2 BM-10 BMS-0 BMS-1 BMS-3 BMS-5
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Figure 2. Comparison of total water absorption.
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Figure 3. Water absorption rate of silane coupling agent content.
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Table 2. Contact Angle, Surface Energy, Adhesion Date, Spread Coefficient of Compound According to Silane Coupling Agent

Content
E-2 BM-10 BMS-0 BMS-1 BMS-3 BMS-5
77.0
Surface energy ()
(m/Nm) 43.1 15.2 24.5 13.7 12.9 16.3
Work of adhesion (W)
(m/Nm) 116.0 88.0 97.3 86.6 85.7 89.2
Spreading coefficient () »q 7 576 484 59.1 59.9 56.5
(m/Nm) . . . . . .

Figure 5. Surface modification of silica by addition of a silane coupling agent.
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Figure 6. SEM image of compound by silane coupling agent con-
tent (a) BMS-0; (b) BMS-1; (¢) BMS-3; (d) BMS-5 (%500, bar: 10
um).
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Figure 9. Tensile strength of compound by silane coupling agent
content.
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Figure 10. Elongation of compound by silane coupling agent con-
tent.
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Figure 11. Tear strength of compound by silane coupling agent con-
tent.
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