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Error Analysis on Contact and Non-contact Methods for
Dielectric Spectrum Measurement of Insulating Material
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Hengshui 053000, China; 2. State Grid Hebei Electric Power Co., Ltd., Shijiazhuang 050011, China)

Abstract: The influence of the geometric size and complex capacitance measurement error on the dielectric spec-
trum measurement errors of contact and non-contact methods was theoretically analyzed, and the two errors were
compared. The influence of electrode gap distance and dielectric constant of sample on the dielectric spectrum
measurement errors was simulated and analyzed. On the basis of dielectric spectra of high temperature vulcanized
silicone rubber obtained by dielectric spectrometer, the influence of measurement errors of the geometric size (sam-
ple thickness) on the accuracy of measurement results for contact and non-contact methods was analyzed. The
results show that the non-contact method is much more affected by the measurement accuracy of the geometric
size and complex capacitance than the contact method, and it has high requirement on the instrument accuracy and
is easier to produce significant errors than the contact method. With the increase of relative dielectric constant of
the sample, the measurement error of relative dielectric constant by non-contact method dramatically increases and
then gradually becomes stable. When the relative dielectric constant of the sample is no more than 5, with the
increase of electrode gap distance, the measurement error of the relative dielectric constant dramatically increases.
The non-contact method is suitable for the occasion with high measurement accuracy of the geometric size and
dielectric constant.
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Fig.1 Schematic diagramof dielectric spectrum

measurement
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Fig.2 Schematic diagram of contact electrode
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Fig.3 Schematic diagram of contact-free electrode
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Fig.4 Influence of relative dielectric constant on the error
of real part of relative dielectric constant measured by

contact and contact-free arrangements
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Fig.5 Influence of relative dielectric constant on the error
of imaginary part of relative dielectric constant measured

by contact and contact-free arrangements
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Fig.6 Influence of relative dielectric constant on the

error of dielectric loss factor measured by contact and

contact-free arrangements
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on the error of real part of dielectric constant measured

by contact and contact-free arrangements
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Fig.8 Influence of the distance between two electrodes on
the error of imaginary part of dielectric constant measured

by contact and contact-free arrangements
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Fig.9 Influence of the distance between two
electrodes on the error of dielectric loss factor

measured by contact and contact-free arrangements
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Fig.10 Comparison of dielectric spectra measured by

contact and contact-free arrangements
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Fig.11 Influence of error in measured sample thickness on

the real part of dielectric constant measured by contact and

contact-free arrangements
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Fig.12 Influence of error in measured sample thickness
on the imaginary part of dielectric constant measured by

contact and contact-free arrangements

GOWIE » BN d, R0 Z2 AU AN 2 (R s 0 K B /A
I R BRI SRR AR 8 AN A R B . 0 AT
R AT, 7 A 0.06 mm I R 2 A 58 A T
REo DRI, AR ik X PN A AT e (R 255K
#E—2Do tr B 1 R AT DUE S RS AR

tanSiR Z IR H

(o)A B Ay
E13 RAEFEEENEIREN
N RIGFEREN EIRE R

Fig.13 Influence of error in measured sample thickness

on the dielectric lossfactor measured by contact and

contact-free arrangements
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