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Lightweight structural design of space mirror
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Abstract: With the development of the resolution of spacebore remote sensor, the diameter of
primary mirror is becoming larger and larger, and the influence of mirror microgravity and temperature is
even more evident. Now the mirror lightweight design is becoming the key technology in the large mirror
engineering application. The spacial mirror lightweight structure technology in the world is summarized
roundly, and its actuality and trend are analyzed. Some fundamentals and new ideas during the
lightweight design are provided.
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Fig.1 Sketch map of mirror shapes , ,
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Fig.2 Lightweight mirror structures
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Fig.3 Lightweight hole shapes
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1
Tab.1l Influence factors of lightweight cells )
about the mirror rigidly

Lightweidht cell Deformation of Factor of )
g atte%ns selfweight/ Mirror mass/kg  mirror rigidy/
P 10* mm 10*mm- kg
Triangular cells  14.446 4717 5 871 _ ' '
Square cells 15.240 442.3 6 741 ’
Hexagonal cells 12.700 428.7 5 444 ! !
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[13].

Design Variables:
Tp=faceplate thickness (front & back are same)
H=mirror overall thickness
B=effective cell spacing
Tc=core cell wall thickness

(uniform over full mirror)

Objective Function:

Min Wt minimize total weight on mirror

f<f'=1st natural frequency greater than min limit

Design Constraints:

d<d’=max sag under 1 g less than allowable
Vukobratovich®
. Genberg

Valente
Cormany

Objective Function:
Min Wt= minimize total weight on mirror
Design Constraints:

dpv<ﬁ—)\=>max pv under 1 g less than allowable
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Fig.4 Lightweight mirror model
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