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Coupling agent | Chemical structure Surface free energy(®) Wetting activation energy
{(m]/m,) (KJ /mal)
s CrCl
Volan C _C/O 2"\0]_1 <50 25.3
I To-»ccy”
CH:z ?
A 1160 H; N—C—NH—{CH,); —5i— (OC,H,); 59.5 10.2
A —186 0<O—(CH1)3-S.—(OCH3)3 53.6 0.3
A —187 H,C “CH —CH, O — (CHas — Si —(OCH3) 52.7 94.2
N/
A —1100 H,N — (CH, ) — 8i( — OC;H;), ) 58.8 235.2
untreating 68.7 ~ 1000
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Table 2 Rate of absorb water and void content for glass fiber/ epoxy matrix composite

Epoxy. I I I I I Is
Property . .
matrix Untreating Volan A-1160 A-186 A-187 A-1100
Rate of absorh water 1 h 0.05 0.83 0.21 0.18 0.30 0.38 0.48
(%)4h 0.12 1.84 0.41 0.35 0.64 0.78 ¢.93
Viod content (% ) 3.20 0.94 1.06 1.11 1.24 1.12
Table 3 Relation between temperature and dielectric properties of GFRP
Glass Epoxy Iy I I I, I Is
Property . .
fibe r matrix  Untreating ~ Volan A-1160 A-186 A-187 1100
Resin content( % ) 0- 100 49.1 50.2 48.3 48.9 49.6 51.3
gd% 25T 0.13 0.53 1.84 0.62 0.94 1.14 1.32 1.48
100C 0.17 0.69 4.06 1.12 1.77 2.17 2.57 2.92
13T 0.19 1.42 6.45 1.75 2.78 3.53 4.55 4.9
155C 0.22 2.06 9.21 2.23 t 3.57 4.56 5.48 6.30
& 25T 6.75 4.02  4.75 4.52 4.61 4.58 4.56 4.63
100C 6.77 4.09 4.84 4.58 4.67 4.64 4.63 4.69
130°C 6.79 4.12 4.95 4.64 4.72 4.72 4.71 4.79
150C 6.80 4.16 5.04 4.69 4.79 4.78 4.78 4.86
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Table 4 Relation between dielectric properties of GFRP and bailing time

W100T Class Epoxy Ie I I 5L 1 I

fiber matrix  Untreating  Volan A-1160 A-186 A-187 A-1100

tgé% 1 0.15 0.86 6.44 1.34 1.74 2.54 3.4 4.46
4 0.17 1.84 17.39 2.77 3.55 4.88 7.38 10.42

6 0.18 2.62 27.72 3.96 4.96 7.69 11.42 15.38

8 0.19 3.55 36.42 5.39 6.30 10.49 14.78 21.34

1 6.77 4.13 4.82 4.56 4.65 4.62 4.68 4.68

4. 6.79 4.26 5.02 4.67 4.74 4.74 4.81 4.85

6 6.81 4.40 5.22 4.79 4.83 4.84 4.95 5.02

8 6.83 4.52 5.42 4.90 4.93 4.99 5.09 5.19
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INFLUENCE OF COUPLING AGENTS ON DIELECTRIC PROPERTIES
OF GLASS FIBER/EPOXY MATRIX COMPOSITE

CHEN Ping, LIU Shengping, ZHANG Mingyan
( Departmen: of Elecrical Maserial, Harbin University of Science and Technology, Harbin 150040)

Abstract Influence of five kinds of coupling agents on dielectric properties of giass fiber/epoxy
matrix composite was studied in this paper. The results show that after glass fiber is treated with
coupling agents, surface free energy and wetting activation energy of glass fiber decrease, the
reaction activity and wettability between glass fiber and epoxy resin can be improved. thus dielectric
properties of glass fibre/epoxy matrix composite are improved, too. Influence of temperature and
bhoiling time on dielectric properties of glass fiber/epoxy matrix composite was especially studied.
With increase of temperature and boiling time, dielectric properties of glass fiber/epoxy matrix
composite have cbviously changed, which was attributed to the polarity and chemical structure of
coupling agents, decrease of voids of composite and change of interface polarization intensity.

Key words  Glass fiber/epoxy matrix composite, Dielectric property, Coupling agent, Wettability



