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A Study on the Variation of Magnetic Field Intensity by Ceramics
Coating Material in AF Track Circuits
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ABSTRACT

Automatic train control systems are divided into ATC, ATP and ATS systems etc. The ATP and ATS
systems offer discontinuous information for train control. While the ATC systems provide continueous
information for train control. There is a method for offering continuous information by AF track circuits.
Magnetic fields are formed by current through rails in the AF track circuit systems. So, the continuous
information is received by the magnetic fields on a on-board antenna. Coating materials on rails are
researched to decrease defects such as head check, shelling, corrugation, squats and so on in Germany.
Currently, a coating method of rail construction is proposed by using the ceramics in Korea. When deciding
physical characteristic of ceramics, researches are required about variation of flux density by the ceramics. In
case that the flux density is much lower than existing value, the information for train control is not
transmitted to the on-board antenna.

In this paper, inductance on rails is calculated and a model is presented about variation of the magnetic
field intensity in the AF track circuit. Standard permeability of ceramics is proposed by analyzing the

variation of magnetic field intensity. It is demonstrated by using Maxwell and Matlab program.
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