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A high-precision mould design method of offset-reflector antennas

JIANG Wenjian, SHI Ming, YANG Yaning
(China Academy of Space Technology(Xi’an), Xi’an Shaanxi 710000, China)

Abstract: With the gradual increasing of utilized satellite bands, the requirement on the surface
accuracy of reflectors is growing higher rapidly. The mould design and manufacture is one of the key
factors of manufacturing higher accuracy reflectors. The mould properties would be influenced by
temperature in the surface deviation of the Root Mean Square(RMS) and the thermal expansion
deformation. A mould surface compensation formula of an offset parabolic mould is established. The
compensation formula is theoretically derived, simulated and verified. Results show that the mold surface
accuracy achieves 0.05 mm RMS at the curing temperature of the reflector by this compensation method; the
influence of the mould’s thermal deformation on the antenna surface accuracy can be effectively weakened.
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Fig.3 Total deformation diagram of the mould Fig.4 Z-axial deformation diagram of the mould
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Tablel Results of mould surface compensation

results
mould accuracy by comparing the mould surface after thermal deformation with formula (12)/mm 0.141 24
mould accuracy by comparing the mould surface after thermal deformation with formula (13)/mm 0.000 02
mould theoretical focal length/focal length after thermal deformation 2 998.380/3 000
mould theoretical diameter/diameter after thermal deformation 1699.082/1 700
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Table2 Comparison between simulation results and test results

mould accuracy by comparing the mould accuracy by comparing the mould
analysis condition of mould surface mould surface after thermal surface after thermal deformation with mould focal Ieng_th after
- . thermal deformation/mm
deformation with formula (12)/mm formula (13)/mm
simulation value 0.000 02 0.141 24 3000.000
test value 0.051 00 0.129 78 3000.119
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Fig.6 Deformation diagram by comparing the real mould surface Fig.7 Deformation diagram by comparing the real mould surface
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