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Abstract: An experimental study was carried out to investigate the effect of hydrolysis of surface
modified mica on the mechanical properties of unsaturated polyester(UP) and high density
polyethylene(HDPE) composites filled with it. Fourier Transform Infrared Spectroscopy(FT-IR) was
employed to study the relationship between siloxane and silanol structurs on the mica surfaces which
were treated by silane coupling agent and methyl methacrylate(MMA) grafting. In the case of com-
posites filled with mica treated by silane coupling agent, tensile strength, tensile modulus and Charpy
impact strength of them were decreased by hydrolysis. However, tensile strength, tensile modulus
and impact strength of composites with MM A-grafted mica did not change significantly. When silane
coupling agent treated mica was grafted with MMA, the water resistance and the mechanical proper-
ties of it’s filled composites were improved by increasing adhesive strength of matrix/filler in-
terlayer.
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Table 1. Materials
A, Polymer Materials
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Materials Maker Grade  D(g/em®)
HDPE Ho Nam Chem.Co. 7000F 0.956
Up Seoul Mi Won 713-BP 1. 160
B. Filler
Material Maker Grade D (g/em®) Remark
Dia.5-10
The English
Mica  \ica(US.A) C-3000 282 Thick
0.54m
C. Coupling Agent
Nomenclature Formula Trade Name  Maker
Vinyltris (2-methoxy- CH,=CHSi- A-172 Union
ethoxy) silane (OC,H,0CH,), Carbide
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Fig. 1. FT-IR spectra of various state of mica
treated by vinyl silane coupling agent.
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Fig. 2. FT-IR spectra of various state of  vinyl

functional silane.
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Fig.3. FT-IR spectra of adsorbed as hydrolysis
and drying condition on treated mica by

5wt% silane coupling agent aqueous solution.
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Fig.5. FT-IR spectra of MMA-grafted mica as a

function of immersion time.
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Fig. 7. Comparison of tensile strength of HDPE
filled with silane treated and grafted modi-
fied mica as various immersion time.
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Fig. 8. Comparison of tensile modulus of HDPE

filled with silane treated and grafted modi-

fied mica as various immersion time.
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Fig. 9. Variation of Charpy impact strength of H-
DPE filled with silane treated and grafted

modified mica as various immersion time.
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as various immersion time.
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Fig. 11. Comparison of tensile modulus of UP filled
with silane treated and grafted modified mica

as various immersion time.
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Photo 1. Scanning electron micrograps of (A) untreated mica,

and (C) silane

(B) silane treated mica,

treated mica after 5 hrs. in boiling water (5000X) .

Photo 2. SEM of (A) MMA grafted mica and (B) MMA grafted mica after 5
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