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Abstract: To reduce the size of traditional waveguide flange in satellite systems, a novel solution
to flangeless waveguide connection is proposed using gap waveguide technology. Bed of nails is
arranged surrounding the outer surface of a waveguide, called part A. Part B is another
waveguide with stepped transition to an enlarged end acting as the shielding cavity. Part A is
inserted into part B, and a pluggable waveguide connection is constructed in the form of clearance
fit. A contactless EBG structure is formed in the pluggable part under proper size conditions, and
the EM wave leakage from the tiny air gap between contact surfaces is suppressed by EBG’s stop
band, achieving a good EM transmission performance between two waveguides. Two kinds of Ku
band prototype of the flangeless waveguide are designed and measured. Over the frequency range
from 9.84 GHz to 15 GHz, the measured insertion loss of the two prototypes is less than 0. 06
dB, and the return loss is better than 30 dB and 20 dB respectively. Compared with traditional
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WR75 waveguide flanges, the sectional size of the two prototypes decreases by more than 60%

and 70%, respectively. The proposed flangeless waveguide has compact size and good error

tolerance performance in manufacturing and assembling, and is easy to use, which is conductive

to making fast and flexible waveguide connection without connecting screws and can be widely

used in various kinds of microwave components and systems.
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