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Selection and Performance for Coating with High Dielectric Constant
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ABSTRACT: Objective In order to overcome the low dielectric constant and short life of existing teflon coating, this work
aims to seek and prepare coating with high dielectric constant and features like high wear resistance, good corrosion resistance,
high hardness, strong insulating ability, good chemical stability and high temperature oxidation resistance and thus to improve
the sensitivity coefficient and mechanical performance of probe, increase measurement precision and extend service life. Methods
Ceramic powder like Al,05-3%TiO,, Al,03-13%TiO, and Al,0;-20%TiO, with three conventional particle sizes were selected

and tested after being compared with the existing various types of coating. Their insulativity was evaluated respectively. Then
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one coating was chosen out for spraying test, permittivity measurement, corrosion test and extension test, and then was com-

pared with teflon coating. Results The resistance of Al;05-13%TiO, and Al,05-20%TiO, between the coating and the substrate
was respectively 0.57 MQ and 0.42 MQ, which indicated that the Al,0;-3%TiO, coating had better insulativity. The particle

size of Al,03-3%TiO, powder was 15~45 pm, and its particle distribution was dispersed. Its relative dielectric constant was as

high as 290, 132 times of teflon coating. The coating surface was relatively uniform, but there was a small amount of porosity.

After corrosion test, the mass loss of Al,03-3%TiO, coating sample was only 0.40 mg, far less than teflon coating 23.4 mg. For

the extension test, if the load was 52 kN, the Al,0;-3%TiO, sample would crack only when the sample was elongated for 20 mm;

but the teflon coating peeled off completely when it was elongated for 7 mm. Conclusion Compared with teflon coating,

A1,05-3%TiO, ceramic coating has better insulativity, higher dielectric constant (132 times of teflon coating), better spraying effect

by virtue of its dispersible distribution of particle size, higher bonding strength between coating and substrate and stronger corrosion

resistance. The experimental result shows that Al,05-3%TiO, ceramic coating can completely replace the existing teflon coating.
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Fig.1 Distribution histogram of powder particle size
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Table 1 Calculation results of relative dielectric constant

& B /mm i, 25/nF &
8 8.4431 282.9
24 25.997 290.4
36 39.526 2943
46 50.662 295.3
60 65.287 291.7
69 74.158 288.1
78 83.334 286.4
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Table 2 Corrosion results of samples
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1 158146 158142 17.2368 17.2134
2 158147  15.8144  17.2367  17.2131
3 15.8147 158142  17.2367  17.2133
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