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Abstract: Various properties of composite materials containing grafted mica were
studied. These modified mica were used to reinforce HDPE and PP. Tensile strength, im-
pact istrength, and modulus of the grafted mica composites are improved rather than
silane coupling agent-treated mica composite. The dynamic mechanical properties, the
storage modulus E’ of grafted mica composite are increased more than silane treated mica
system and tan ¢, are decreased. Crystallinity of these composite are found to be in-
creased in following order mica ~ vinyl-silane treated mica<MMA-g-mica system. MMA
grafted-mica fillers exhibited more reinforcing effects on HDPE and PP resin than the
silane modified mica.
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Fig. 1. Infrared spectra of modified mica.
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Fig. 2. DTA-TG curves for MMA-g-mica in N,
flow of 50ml/min and at a heating rate
of 10 deg/min.
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Fig. 3. Comparison of tensile strength of HDPE
filled with untreated, silane treated, and

graft-modified mica.
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Fig. 4. Comparison of tensile strength of PP Fig. 6. Comparison of tensile modulus of PP

filled with untreated, silane treated, and filled with untreated, silane treated, and

graft-modified mica. graft-modified mica.
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Fig. 5. Comparison of tensile modulus of HDPE Fig. 7. Comparison of Charpy impact strength
filled with untreated, silane treated, and of HDPE filled with untreated, silane
graft-modified mica. treated, and graft-modified mica.
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Fig. 10. Storage modulus E’, loss modulus E”, Fig. 12. Influence of modified filler on the dy-
and tang curves of mica-HDPE com- namic mechanical properties for mica-
posite with volume fraction. HDPE composite.
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Fig. 11. Storage modulus E’, loss modulus E”, Fig. 13. Influence of modified filler on the dy-
and tan & curves of mica-PP composite namic mechanical properties for mica-
with volume fraction. PP composite.
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Table 2 -1. Crystallinity of Mica-HDPE

Composite
Vol % | Heat of Degree of
Sample | Filler of Fusion Crystallinity
Filler | (cal/g) (%)
HDPE - 5 57.1 81
Pm/PE| mica' 5 40.7 58
” ” 10 3.1 47
” ” 15 25.9 37
Cm/PE | c-mica? 5 40.7 58
” ” 10 314 45
” » 15 23.2 H
MI/PE | G-mica’ 5 39.4 56
” ” 10 37.3 53
” " 15 3.8 49

1. Untreated mica
2. Silane treated mica
3. MMA grafted mica

Table 2-2. Crystallinity of Mica-PP Composite

Vol % | Heat of Degree of

Sample | Filler of Fusion | Crystallinity
Filler | (cal/g) (%)
PP - - 28.3 70.8
Pm/PP | mica 5 22.6 56. 4
” ” 10 2.5 53.7

" " 15 18.5 47

Cm/PP | c-mica? 5 22.2 55.4
” ” 10 21.5 53.7
” ” 15 20.7 51.2
MI/PP | G-mica® 5 27.0 67.5
” " 10 26.4 66. 1
” ” 15 2.3 65.3

1. Untreated mica
2. Silane treated mica
3. MMA grafted mica
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(¢} MMA-grafted mica

(¢c) MMA-grafted mica
(grafting %= 8)

(grafting %= 8)

Fig. 14. Scanning electron micrographs of frac- Fig. 15. Scanning electron micrographs of frac-
ture surface of mica-HDPE composite ture surface of mica-PP composite (X
(X100). 100).
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