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A Dielectric Constant Measurement Method of Unprepared Samples
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Abstract

A measurement method of the dielectric constant of materials whose standard sample is not

prepared easily is proposed. The unprepared sample of the material is placed in a cavity, and the

resonant frequency is measured. A commercial software simulates the same sample and the cavity

leading to find the correct dielectric constant. The measured samples include a ceramic, a forced glass,

and a powdered enamel. The measured dielectric constant of a ceramic, a forced glass, and a powdered
enamel are 11-j0.0033(e, =11, tand=0.0003), 4.15-j0.053(€,=4.15, tand=0.0128), and 3.9-j0.042(¢, =39

tand=0.0108) respectively.
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method), 71 @2 5= AE U (open-ended

coaxial line method)[1], &7 ¥WH(cavity resonator

method)[2], #4429 (transmission line method)[3]
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Fig. 2. A structure of unprepared samples
loaded cylindrical cavity(a forced glass,
a ceramic).
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Fig. 4. Sz results of empty cavity and
dielectric loaded cavity.
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Table 1. Sz deviation measurement results of a
ceramic, a forced glass, and a powdered
enamel.
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Table 2. Relative permittivity and loss-tangent
optimization of a forced glass.
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4.00 0.0381
4.10 0.0391
415 0.0399
4.20 0.0401
450 0.0411
5.00 0.0441
5.17 0.0451
6.00 0.0461

(b) €4 (loss-tangent) H &3} #A

£4 &4 BF (dB)
0.0090 -2.69
0.0050 -2.73
0.0100 -2.80
00128 ~4.66
0.0200 -5.55
0.0500 -9.52
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