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ELECTROMAGNETIC PROPERTIES OF POLYMER MAGNET/ TiO:

COMPOSITE COMPACTWAVE MATERIALS

LIN Yun', ZHU Shifu’, LIN Zhanru®
(1. College of Material Science and Engineering, Sichuan University, Chengdu 610065, China;
2. Department of Chemistry, Sichuan Normal University, Chengdu 610066, China)

Abstract: T he variation of electromagnetic parameters of the polymer magnet/ TiO:(i.e. OPM/
TiO:2) composite compactwave materials was studied in VHF and microwave frequency band at
100 MHz to 1800 MHz. T he results show that the OPM/ TiO= modified by acrylic acid has a higher
dielectric constant as well as lower dielectric loss and magnetic loss. The magnetic conductivity
(u) and dielectric constant (X) were remarkably raised for OPM/ TiO: irradiated by cobalt-60 ra-
diation, but its magnetic loss and dielectric loss have not changed basically. Thus, the OPM/
TiO2, as a good compactwave material, is of great value both in theory and in practice for the
VHF and microwave communication, space science, computer and so on.
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1 OPM/TiO:

Table 1 Electromagnetic parameters of OPM!/ TiO2 composite compactwave materials'®

(b) (b) (b) (b)
f/ MHz (u) (u)x 10 2 (X) (X)x 10" 2
100 3.1(2.8, 2. 6) 1.4(1.3,1.2) 6.2(7.0,7.8) 2.0(3.1,3.8)
200 3.1(2.8, 2. 6) 1.4(1.3,1.2) 6.2(7.0,7.8) 2.0(3.1,3.8)
400 3.1(2.8, 2. 6) 1.4(1.3,1.2) 6.2(7.0,7.8) 2.0(3.1,3.8)
600 3.1(2.8, 2. 6) 1.4(1.3,1.2) 6.2(7.0,7.8) 2.0(3.1,3.8)
800 3.1(2.9,2.8) 1.5(1.3,1.2) 6.2(7.0,7.8) 2.0(3.1,3.8)
1000 3.2(2.9,28) 1.5(1.4,1.2 6.5(7.3,8.0) 2.3(3.3,4.0)
1200 3.2(2.9,28) 1.6(1.4,1.3) 6.5(7.3,8.0) 2.5(3.5,4. 1)
1400 3.4(3.1,209) 1.6(1.5,1. 4) 6.6(7.4,8.1) 2.5(3.6,4.1)
1600 3.4(3.2,209) 1.6(1.5,1. 4) 6.7(7.4,8.2) 2.6(3.6,4.2)
1800 3.6(3.3,3.1) 2.0(1.8,1.5) 7.0(7.5,8.2) 2.8(3.7,4.2)
(a) 5 % , h7.9mmx h3 2 mmx 3 mm; 16 mmx 16 mmx
1.5 mm
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Fig. 1 Comparison of magnetic parameters (upper curve)
and dielectric parameters (lower curve) before and
after modified by acrylic acid (AA) for OPM/ TiO2 composites
Before modified by AA——(1); After modified by AA—— (2)
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Table 2 Electromagnetic parameters before and after irradiation for OPM/ TiOz> modified by AA®

(b)

(b)

(b)

(b)

f/ MHz (u) (u)x 10 2 (X) (X)x 10" 2
300 3.1(3.6,4.0) 1.4(1.5,1.5) 6.2(7.0,7.5) 2.0(2.2,2.3)
600 3.1(3. 6, 4.0) 1.5(1.5,1.5) 6.2(7.0,7.5) 2.0(2.2,23)
900 3.1(3.6,4.0) 1.5(1.7,1.7) 6.47.2,7.7) 2.0(2.2,23)
1200 3.2(3.8,4.2) 1.6(1.7,1.7) 6.5(7.2,7.7) 2.3(2.4,2.5)
1500 3.3(3.8,4.2) 1.6(2.7,1.7) 6.6(7.5,7.8) 2.5(2.5,2.7)
1800 3.6(3.9,4.3) 2.0(2.1,2. 2 7.0(7.5,8.0) 2.8(3.0,3.2)
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Fig- 3 Possible structure of OPM/ TiO, modified by AA !
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