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Preparation Process of a High Precision Space-borne Main Reflector Antenna
Wang Lei', Han Rubing’, Fu Wei', Liu Deli'
(1. Hunan Aerospace Huanyu Communication Technology Co.,Ltd.,Changsha 410205, China;
2. Shanghai Radio Equipment Research Institute, Shanghai 201109, China)

Abstract : In order to improve the profile accuracy and dimensional accuracy of the main reflector antenna of the on-board
carbon fibre composite (CFRP), the optimisation and control were focused on the mould design by combining the composite materi-
al with common mould materials, the mould heat distribution test to reduce the residual stresses during the curing process, the gluing
of the backstring with the main body of the reflector using the optimal parameter control, and the combined processing with improve-
ment of the combined machining accuracy through the transformation of machining datums, and so on. The results show that the
root mean square error (RMS) of the main reflective surface can reach 0.04 mm, and the flatness and position of the external inter-
face and feeder mounting surface meet the design requirements. The frame structure mould designed by using 5 mm thick composite
upper panel + 6 mm thick Q235 steel lower panel, the maximum shear strain between the panels is 0.097%, which is much smaller
than the shear elongation of rubber 1.6%, and it can buffer the shear stress between the panels in the curing and moulding and reduce
the shear stress between the panels and the product;the heat distribution of the moulding mould was tested to determine the optimum
position of the leading thermocouples and the hysteretic thermocouples to avoid the thermal stresses. The optimal position of the
leading thermocouple and lagging thermocouple is determined to avoid the influence of uneven temperature on the accuracy of
concave surface profile during the moulding process of the main reflective surface; The assembly gap between the back rib and the
main body of the reflective surface is less than 0.15 mm, the thickness of the adhesive layer is 0.1-0.2 mm, the tooling is positioned,
and the pressure of —0.02- —0.01 MPa is applied during the curing process as the optimal adhesive bonding process parameter; The
benchmark of the main reflective surface is transferred to the benchmark hole of the moulding mould by rotation and translation. By
rotating and translating the main reflective surface datum to the mould datum hole, and using the datum converted mould datum hole
as the datum for combination machining, better assembly accuracy can be obtained.

Keywords : high precision ; carbon fiber composite material ; main reflector antenna ; mold heat distribution ; combined
processing
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