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Optimization d parameters dructural desgn d light weight reflectar

WU Qing-bin, CHEN Shi-jin, DON G Shen
(School of Mechanical Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abgtract : A parametric structure model has been established usng FEA software ANSYSfor an apherical
primary reflector with lightening sector holes. With some structural parameters having sgnificant effect on
mechanical propertiesof reflector , such as thicknessof reflector , and location and sze of sector hole, used
as dedgn variables, and feadble domains established in accordance with reflector machining and assembly
procesesfor these desgn variables, an optimal desgn is done for the structure of a reflector usng the zero-
order optimization method provided in the Desgn Opt module of ANSYS. Mechanic anayses show that the
optimized structure of the reflector is much lighter and stronger than the origina desgn.
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Fig.1 Primary reflector lightened by sector hole and the

parametersof its main structures
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Tab.1 Sructure parametersof the un-optimized reflector (unit: mm)
H Hi T1 T2
30 8 10 8
R1 R» R3 D¢
8 6 8 152
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Tab.2 Massand structure performance of the un-optimized reflector
RMS PV
2.1 kg 0.013 64 m 0.052 4u m 784 Hz
[68]
: (3)
3
3
3 Tab.3 Limit to the structure parametersof the reflector
Hy T T2 Ri,R2, Rs Dy
26 mm =28mm >5mm_ >5mm_ 146< D, <190
1 Dr
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mm; )
, 3 mm Mmin = f(H,H1, T1, T2, R, R2, R3, Dy)
2) s.t. RMS < 1/50A
“ " PV < 1/15A
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M O max
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Tab.5 Mass and sructure performance of the optima re-
) 16 1
4, 5
RMS PV
1.44kg 0.0149um 0.050 74um 778 Hz
g 5
I
74 6 8 10 1z 14 ’
Niterat
5 1
FHg.5 Hidory curve of muti-parameters optimization !
4 mm
Tab.4 Optimd vaueof the dedgn variades (unit :mm) )
H T R1 Rz Rs3 ’
22.74 8.04 5.02 5.07 5.01
H
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