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A preliminary mechanical analysis on passive intermodulation based on
thermal induced vibration at S-band

PAN Songsong, WU Bingqi, HE Yu, LIU Changjun
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Abstract: A new mechanism of passive intermodulation (PIM) based on thermally induced vibration is proposed to deal
with the problem caused by PIM in communication systems at S-band. In the dual-frequency microwave signals input
conditions, starting with the temperature fluctuation of beat phenomenon, a unified nonlinear equation of transmission
line was established by using the impedance changing equation in thermally induced vibration, then waveguide was
selected as the object to do multi-physics simulation analysis and experimental verification. Three BJ-22 microwave
waveguides with different narrow wall thicknesses were designed and fabricated. The waveguides’ 9th order PIM with
power ranging from 47 dBm to 53 dBm was tested by using the high power PIM measurement system. The results show
that the waveguide with thinner narrow wall produced higher PIM power compared to that with thicker narrow wall
under the same conditions. It indicates that the thermal induced vibration of the transmission line will lead to PIM
effects and it is affected by the degree of vibration.
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