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Hinges for Solar Array Deployment

Seok Heo, Moon K. Kwak

Abstract

This research is concerned with the experiments on buckling characteristics of strain
energy hinge (SEH) for solar arrays. The dynamic characteristics of the strain energy
hinge is very important since it affects the shape and speed of the solar array
deployment. The rapid deployment results in overshoot and undesirable residual
vibrations. In this study, we carry out a series of buckling experiments to identify the
dynamic characteristics of the SEH, which is made of strip measures. Buckling tests
were done on the single-plate, double-plate and triple-plate SEH and VSEH. The
experimental results show that the SEH has a very complex buckling behavior which
can not be coped with theoretically. The modeling problem of the SEH is also

discussed.
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Fig. 1 Structure of SEH

Fig. 2 Testing Apparatus for the SEH
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Fig. 3 Torque versus Angle for the 1 Plate-SEH
with a Central Support
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Fig. 4 Torque versus Angle for the 2 Plate-SEH
with a Central Support
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Fig. 5 Torque versus Angle for the 3 Plate-SEH

with a Central Support

Fig. 4814 B%o] 242 2% 149 Aenc ¥
W #F 2AES 99 IHANE 2R o}
Aol FHME 44% 2eE ¢ & A% Ed
01 rad $2e14 ) WBA 4¥ Ae ¥ 5+ Aok
R AL FYAA AYVHI nHvoz
oM wASAT Fig. 59 38 A% 9
Z4% ol 3H 2F A HF 2dEs} 37
FRAT A9 FHY AYRAENHY AARY
A4 & W H2AH AEFe] Ao ZAE go)
Ae e RIole mY,

-560-



A A

¥ dFdAM &4 T g SEHY ZA4E
B olfre EHdTel A B o A BAHA 9
st)  SEH7t Y &%& 31 SEHY
Overshoot7t Y dx FgP< 8ol 27 o
Folt} Fig. 3~594 Ry A¥d 30~35 ° 7R
ol 2A4E & 71 vk gty "gIdAn
M Alddle iy Fdx 9e3og dojop T
ghet,

A2
T

3. VSEH
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Fig. 6 Torque versus Angle for the VSEH
with a Central Support
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Fig. 7 Torque versus Angle for the VSEH

without a Central Support
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