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A preliminary study on the new mechanism of passive intermodulation of

transmission line caused by thermal effect
PAN Songsong, WU Bingqi, HE Yu, LIU Changjun, CHEN Xiang, CUI Wanzhao

School of Electronics and Information Engineering, Sichuan University, Chengdu 610064, China
China Academy of Space Technology, Xi’an,710100, China

Abstract: When two microwave signals with close frequencies are transmitted simultaneously, the power loss varies
with the envelope of the two signals. The loss causes a periodical temperature variation at the beat frequency of the two
signals. The transmission line vibrates due to the thermal expansion, which makes the characteristic impedance varies
accordingly at the beat frequency, and the passive intermodulation (PIM) is induced. In this paper, we studied the above
mechanism by using multiphysics simulation and verified it with microwave waveguides. Three stainless steel samples
with different thicknesses were used in the experiment. The input power of both signals is 43 dBm ,we tested the 3th
order PIM power with signal frequency spacing sweeping from 20MHz to 50MHz.The results show that the thinner the
sheet metal is ,the higher PIM power it produces. It indicates that the thermal induced vibration of the transmission line
will lead to PIM effects.
Keywords: passive intermodulation ; thermal effect; radio communication;
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