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Properties and the Interface of Modified Ca, ;La, ,T10; Ceramics Reinforced
Vinyl Silicon—containing Aryne Resin Composites
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(1 Key Laboratory of Special Functional Polymeric Materials and Related Technology, School of Material Science and Engineering,
East China University of Science and Technology, Shanghai 200237)
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Abstract  Ca, ,La,,TiO, (CLT) was respectively hydroxylated (CLT—OH) by 30% H,0, and modified (CLT—
VT) by Trimethoxy (vinyl)silane (VTMS). The hydrophilic and hydrophobic layers are respectively obtained on the
ceramic surface, and they form hydrogen bonding and physical adsorption with the resin. By melt casting method,
the modified ceramics and vinyl silicon—containing aryne resins (PSAE) were prepared into a series of microwave
dielectric composite materials with different dielectric constants. The effect of different ceramic/resin interface forces
on the properties of composite materials was studied. It was found that 40 vol% CLT—VT/PSAE achieved the best
dielectric performance at 10 GHz, with a dielectric constant of 13. 8 and a dielectric loss of 3. 16X107 and 40 vol%
CLT—OH/PSAE has obtained the best overall performance, with a bending strength of 50 MPa, a dielectric constant
of 14. 77, and a dielectric loss of 3. 29x107°.
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Fig. 1 FT-IR spectra of three ceramic powder

HyCO -

—S"
. H / VIMS, H
H,CO condensation reaction H VTMS
H OH (75°C, 1h, in vacuc)
~CH;0H
H H VIMS H
H,CO
ud " HO VIMS

Fl2 CLT—OH,CLT—VT il & LA
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Fig. 5 SEM morphologies of three ceramic powders
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Fig. 6 Isothermal rheological curve at 150 “C of pure PSAE and

three filling resin system with 40 vol% of ceramic
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system with 40 vol% of ceramic
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K, e, W BPPRHA B H B, e W AIFEEE R/

WH, £, H AR R R B, VO S FE B R
AL, m RIE AR AR HR 0. 17,

CLT &5 G A EH A BB W 9 it | ke

AR A SEL 78 19 52 G A BHAR L Aok (R B TEAR A A

FLAGLRE , X VA PR TR A SR T 20 - v SR A T 5 R

Ak, [l T

A

r-.‘r

(a)  56vol%CLT/PSAE (b)

B T PSAE RIARTE S B 5E LY,

AT G [ W R
e 30 r

52vol%CLT—OH/PSAE (e)

—=—CLT/PSAE
651 ¢ CLT—OH/PSAE
4 CLT—VT/PSAE

o

10 20 30 40 50 60
volume fraction of ceramic/%

K9 10 GHz F BB A
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Fig. 10 SEM cross—sectional images of composites at the upper limit
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Fig. 12 SEM cross—sectional image of

composites with 40 vol% of ceramic
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