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Table 1. Molecular Formula of Coupling Agent
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Fig.2¢] (C)+ FT digital substraction®] of] ¢]
M TR Ede Tag silaneZd &4 2| spectrum
olch. 893em'9] silamolo] 42k 25k 1602cm™?
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3474 Act. Figdsl Figss = 7l

A 2]

7l dzke] FEo A2 %9} glass plate?]

groupsl

N

X
N

we
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Nomenclature Formula Trade Name Functional Group
Vinyltries (2-methoxy- _ . _ .
ethoxy) silane CH,=CHSi(0OC,H,0CH,), A-172 Vinyl
HsC O
gamma-M ethacryloxy- I
propyl triethoxy silane CH,;=C—C—0(CH,),Si(OCH,), A-174 Vinyl
0
gamma- Glycidoxypropyl /N
trimethoxy silane CH,CHCH,0(CH,),Si(OCH,), A-187 Epoxide
gamma- Aminopropyl . _ .
triethoxy silane H,N(CH,),Si(OCH,CH,), A~-1100 Amine
116511080 77 848
190,44 |
A. Pure VS
{ E A. Hutcluned
B. Vinylsilanetriol «-—«-A-—\/*J:A'A:‘“
[ B. Mica treated
C. Vinylsiloxane M/LJ\,/\’AL_\ vith 5% vs
. Vinylsilox \
tiquid w - mzmulzn
D. Polyvinylsiloxane
Solid 800 14000 1000 6o0om! 190 W0 100 égoen

Fig.1. FT-IR spectra of various state of vinyl
functional silane.

#2|H #1049 A 535 19862 104

Fig.2. FT-Infrared spectra of Mica/coupling.agent

system.
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Fig.3. Bonding scheme of polymers to the mineral

surfaces through silanes.
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Fig.4. Concentration(wt%) dependence of surface
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Fig.5. Concentration(wt%) dependence of surface en-
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-- HDPE
) O Untreatedmica/PE
13 , X Silane treated mica/PE

*—E’' 0 MMA-g-mica/PE

N\ (10 vol%)
8§
@10 4—1
2 o
X c
w 2
w ¥
w0 A
S +-2

3

—110 —3‘0 !':0 150
Temp (T)
Fig.6. Influence of modified filler on the dynamic
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posite.
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Fig.7. Comparsion of tensile strength of ABS
filled with untreated, silane treated, MMA
grafted and styrene grafted PTW.
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treatment
condition
of filler
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silane 2 s

fractured

composite composite

Table 2. Mechanical Properties of Grafted Glass
Cloth-Reinforced Epoxy Resin Composites

Flexural Flexural Interlaminar
Glass cloth
strength modulus shear strehgth
(g  fenen (V) X107)_ (/') X107} (/) X107
None 53.4(52.0) 2479(2355) 483.8)
MMA-grafted (8  57.8(53.0) 2508(2408) 5.4(4.0
(b 582044 2530 2440) 5.8(4.0;
(¢ 58.067.2) 2558(2515) 6.0(5.6;
St-grafted M  56.8(3.1) 2510(2410) 23.9)
(&) 58.0(54.8) 2574(2430) 5.8(4.1)
(f)  60.2(59.4) 2635(2594) 6.26.0)
PolyMMA-coated (g  55.3(52.4) 2485 (2360) 5.03.8)
PolySt-coated (hy  55.6(52.5) 2490(2370) 5.03.8

() : Bolling test for 72k, atl00T. (a)Grafting. 3.2%;(b)grafting 9.5%;
(c)MMA*MAA(90 : 10) grafted;grafting 4. 2% ; (d) grafiing 2. 8% (¢) grafting
8.6%; (f) S1-GMA (95 : 5) grafted;grafting 5.6%; (g) coating 7. 5w1% to a
hydrothermal-t reated glass eloth; (h) coating 8. 2wt% to a hydrothermal treat-
ed glass cloth.

treated

G- B0
6"."xr

graft F:filler M:matrix

modified

Fig.8. Model of fracture in a filler-matrix.
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sHgloh® Fig.6-& Falalql £2¢ B 3|§
B 2RI ebe] Aol FHEA AFE
EARE Aojet. £4 3 AR S tand pu
ko] Fx{e] > silanex]zg] >graftde] 28 JE}
U gloiA silaned 2] F graftib-&& Al %Fo|
H-opabel] o7k oz £4o] A HEE &

428

o

_.\-logl',oﬂ‘_

Photo.1. Scanning electron micrographs of fractur-
ed surfaced of mica reinforced unsaturat-
ed polyester (X100) ; (A) unsaturated poly-
ester, (B) untreated mica filled, (C) cou-
pling agent treated mica filled, (D) MMA-
g-mica filled.

4 ook ol AL AMERN /AN AR A
49 Frh2 W¥ebde] AT AL ool e,
Photo1 & $E3}Ee|o| 2812 4o 779
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Fig.9. Denpendence of 7,(0)., 72(a), r3(x) and
% (@) upon the graft percentage.
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Fig.10. Effect of graft percentage on tensile
shear strength of glass plate-grafted PP-
glass plate sandwich type sample.
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1k 2 Aa-Graft LDPE

—
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Fig.11. Comparison of tensile strenths of LDPE
and 3 kinds of monomers-grafted LDPE

filled with CaCO,.
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5F
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Volume Fraction of Glass Beads
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Fig.12. Comparison of tensile strengths of HDPE
filled with untreated, stearic acid, A-172
and TTS coupling agents-treated glass
beads, and acrylic acid-grafted HDPE
filled with A-1100 coupling agent-treated
glass beads.
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Photo 2. Scanning electron micrographs of frac-
tured surfaces of LDPE(1l) and acrylic
acid-grafted LDPH2)filled with 10%
CaCO0,. (x1000).
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