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ABSTRACT

ABSTRACT

With the rapid development of modern detection technology, radar absorbing
coatings applied to stealth ships and other equipments are becoming important. The
absorbing performances of coatings will directly affect the anti-detection effect of
ships and other equipments, so the study on an accurate detection system for
monitoring absorbing properties and especially the intrinsic properties of coatings in
real-time has a great significance for the development of modern stealth technology.

After a large number of investigations in domestic and international researches
on detecting and controlling method of radar absorbing properties, a network
magnetron detection system with single-port or dual-port is proposed, based on
waveguide-type transmission/reflection method. And also, the verification of the
reliability, sensitivity analysis, error analysis and calibration of the designed system
have been completed. In the system, the excitation coils suitable for different bands
are designed to provide the adjustable magnetic field. The field intensity distributions
in the designed coils have been analyzed, and the numerical model for the relative
permittivity and permeability of coatings has been established. Compared with other
detection systems, the proposed system can complete the coating performance
measurement under dynamic excitation conditions, with some advantages including
simple structure, low cost, good sensitivity, small error, and stable performance.

For two selected absorbing coating samples of magnetic powder doped
conductive polymers with different ratio and preprocesses, the scattering parameters,
absorption offset and electromagnetic parameters are measured under magnetic field
applied using the proposed magnetron detection system with a single port and
dual-port, that verify the utility. The results by single-port analysis show that these
two samples have obvious absorption peak in different wavelength bands. With the
enhancement of the applied magnetic field, the absorbing properties are improved and
the absorption peaks have a significant redshift at the same time, but with different
extent for the two samples. The attenuation mechanism is verified, and also the
calculations on the relative dielectric constants and relative magnetic permeabilities of
the samples are completed based on the measurement using the dual-port network

detection system. Thus, we can regulate the absorbing performances of coatings



ABSTRACT

on-demand according to the non-linear relationships between the applied magnetic
field and the absorbing properties, the redshift and electromagnetic parameters of
coatings.

The magnetron measurement results show that the designed system is practical
and reliable, with better innovation and feasibility.

Key words: radar absorbing coatings; rectangular waveguide; electromagnetic

parameters; magnetron detection
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