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Design of Electromagnetic Parameter Test System for Low Loss
Materials Under High Temperature Environment
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(Shanxi Provincial Key Laboratory of Information Detection and Processing, North University of China, Taiyuan 030051, China)

Abstract: In order to accurately evaluate the electromagnetic properties of low-loss materials at 1 200 °C, the
electromagnetic parameter testing system of low-loss materials based on the waveguide transmission reflection
method is constructed to test the wide-band temperature variable characteristics. The magnetron microwave
heating technology is used to quickly and accurately control the temperature-changing environment. By
accurately measuring the transmission characteristics of electromagnetic waves in the waveguide, the wide band
dielectric constant and permeability of low-loss materials under high temperature environments are accurately
measured. In high temperature experiments, the test error of dielectric constant and permeability obtained by
using fused quartz as the measured component is less than 2% compared with the standard value, and the test
error of loss Angle tangent is less than 0. 003 + 10% tans. The results show that the designed system has
high measurement accuracy, strong anti-interference ability and robustness, and can realize the performance

test of electromagnetic parameters at high temperature for low-loss materials.
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Fig.1 Electromagnetic wave propagation of samples in a

rectangular waveguide
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Fig.2 Calibration operation flow chart
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Fig. 3 System structure of waveguide transmission method
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Tab.1 Microwave Muffle furnace related parameters description
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Tab.5 Results of different systems are compared
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