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Abstract : The implantation of radio frequency identification ( RFID) tags into electric safety tools and devices provides the
functions of wireless communication, positioning, perception, data interaction and work ticket coordination. Aiming at the
degradation of wireless communication performance of RFID-implanted tools and devices which is affected by their materials,
the research is carried out. Firstly, the transmission characteristics and key performance indicators of RFID are analyzed. And
then, a simulation model of an RFID tag implanted in tools and devices is established using the HFSS electromagnetic
simulation software to investigate the impact of implantation depth and dielectric constant of the materials on the transmission
performance of RFID tag signal. Finally, a RFID performance testing platform is constructed to measure the read distance for
various dielectric constants and implantation depths, as well as input matching parameters and resonance frequency, and the
signal-to-noise ratio ( SNR) and received signal strength indication ( RSSI) at different testing distances are tested. The
research shows that the implantation depth and the dielectric constant of materials of RFID tags significantly affect the performance of
RFID, resulting in a reduced transmission distance for the RFID chip implanted in tools and devices.
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