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Study on forming of deployable spotlight reflector made of flexible
films and concentrating solar experiment
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Abstract: Based on the secondary geodesic line method and the geometric characteristic of parabolic re-
flector, the approximate secondary geodesic line method was obtained. To get the expansion boundary of
the space film in plane, polynomial fitting for the discrete point on the tailoring line was conducted. And
the effects of the tailoring step length and tailoring film projection angle were analyzed. The results
showed that step length affects the accuracy of tailoring less than projection angle. The error was only
0.27% when the projection angle was 10°. The deformation analysis of the reflector was achieved by us-
ing beam structure for equivalence of the thin film. The equivalent method could avoid large deformation
caused by the force out of thin film. Load test for the reflector was carried to verify the correct of the e-
quivalent method. Spotlight experiment was conducted based on the tailoring analysis and deformation re-
search. The spotlight result is good. The tailoring analysis method and equivalence method can be the
bases of the design for large reflector.
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Fig.1 Expanded diagram of parabolic surface
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Fig.2 One nth of paraboloid and its projection

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

26 oGk T AR

WK 2 s, B0 O'E 43 al m 250y, H
TS s SR A XTI L L Bl BB, ikkad BB
3 BV 5 A 3 A il £k OD it O'D 43l 28 T
C AMC &, BEMLE CC 5B BB F1T, &
it CC'AYF- I S i I M o (-180° <a<0),
o ZEARET, A IR AHAS e AT AR AT B B ok
HCOF- T P59 47 v A 52 1 2 A4 /DML 7 ) 172
KBRS C UM C i fE I AL bR R T y Aed3
{8, Il 3 s, AR IE 4 fos .,

D
Co_ ——"""
_——

y e -

ok T E
X |
—

—— D

3 1/24 by wi e IT - THD
Fig.3 Expanded plane of the one twenty - fourth of paraboloid
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Tab.1 Comparison of fitting results in different step

lengths
Step length/mm A.-A,/mm? Le/mm Area error
5 28 793 169.68 0.61%
2 28 467 168.72 0.61%
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Tab.2 Comparison of error of fitting results with
different projection angles
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Tab.3 Parameters of the structure

t/mm 0.175 Lg/mm 1.84x10°
A/mm? 5.87x10° b/mm 1.79
W/mm 100 h/mm 0.31
E/MPa 2.52x10° E/MPa 2.52x10°

Angle/(°) A.-A,/mm? Le/mm Area error
10 12 816 113.207 8 0.27%
15 28 467 168.7217 0.61%
20 52 775 229.728 1 1.12%
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Fig.5 Finite element model
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Fig.6 Displacement in z direction
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Fig.7 Experiment for displacement in z direction

PDF #% ffi ™' "pdfFactory Pro" & &4 # *F www.pdffactory.com


http://www.pdffactory.com

28 oGk A2

% 43 %

10 mm F1-10 mm , % X 3 5 05 B 45 7 B AR [
PRI, AT LASIE BH H b 0 B Bk 2 R A 1

3 RETEELXLE

S 1K 36 I S 0 2 v ) SROCRICR , TEER R
WA TORFDEROLIKE:, 458 ik 8 Al
K9 Fi,

[l 8 OLSL
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Fig.9 Spotlight results in different incidence angles of light
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