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A RF Circuit Design for Non-destructive Testing of
Dielectric Properties of Materials

WANG Ren', SUN Haoran’, JING Shouzhao', FAN Yong', HUANG Heping’
(1. School of Electronic Science and engineering , University of Electronic and Science Technology of China, Chengdu 610071, China;2.
College of Electronic Engineering, Chengdu University of Information Technology , Chengdu 610225, China ;3. Key Laboratory of Electronic In-
formation of State Ethnic Affairs Commission, College of Electrical Engineering,Southwest Minzu University , Chengdu 610225, China)

Abstract ; With the rapid development of microwave technology, non-destructive testing ( NDT) of dielectric properties of
materials based on microwave technology has been widely applied in the fields of compliance materials, food engineering
and cell activity testing. This paper proposes symmetrical RF circuit based on coplanar waveguide structure. The micro-
wave circuit works in the S-band and mainly includes two-half power distribution/synthesis branches and multiple inter-
digitated capacitive mutual couplings. The experimental measurements are consistent with the simulation results, proving
the reliability of the detection device. Finally, the complex dielectric constants of common solid materials such as Tef-
lon, Plexiglas and PVC are measured experimentally, and the comparison with the existing experimental data proves the
measurement accuracy and reliability of the nondestructive testing circuit.

Keywords : S-band ; coplanar waveguide structure ;non-destructive testing



