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Motion mode analysis of centrifugally deployed membrane using dynamic mode decomposition
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Abstract: Gossamer structures such as membranes have high nonlinearities such as easy buckling, small damping, large displacement
and large rotation. Therefore, it is not easy to predict the dynamics and the behavior after deployment of the membrane, and it has not
yet been understood quantitatively. The purpose of this study is to extract the main motion modes using the modal decomposition
method and clarify the composition of the deployment motion of the membrane. In this paper, we have extracted motion modes that
represent the shape of the membrane after deployment and vibration components in the in-plane and out-of-plane directions. In the

future, we will clarify the difference in the motion modes extracted from the deployment motion in different analysis conditions.

1. W5 - BB

IR (B pum FRE) R — 7L & o T
D C R BB (F v v — ) 1L, BETH Y 72
WD, NSO =72 ATIIRBETHT B BVF, #uE BT
i35 2 R SN Nl I NI Rt S RS RN/ - =/
W, V=T =AY —L R 8RBT
L LTHER SN TWA. 2010 4E, FHEMIZemrse
B %8 B A% DAXA) I/ Y — 7 — B )& A L SE5ERE
[IKAROS) #PHIE L, ZO#UEFEIEIZLY, BEEo
JEBH - iR KOS 7 I T CoMiAT - BaE il
RCHOTREI L=, £72 IKAROS Okha3%1F, B
TEIAXA IZAE b e YEUNKEORELZ B E L2k
# —F —+ A /L TOKEANOS] D3 Z1T> T\ 5.

WD L5 70 2y~ —RiEIx, R L, B
D/NE L, BB KEN - KEHECTH DS, mWVIER
TErEZRF. F IR I IR i s T /N
A AENELBENTEY, 2D NEBEIRICE
BERKITTZEHLEZIOND. - T, MmO ERE
BCRM%OEEE THIT S Z LIRS T, B
15 I O E Eh A E BAICHEMET 5 £ TIZIEE-> TV
720N,

Z ZCARBIGETTIE, B— ROk d v C 2 7eE
ek oy At U, W o R B IEB) O R A B 5 2N
HZEEBNET S, EEOMIMESCIME EOE S
DG RT A= ZIK LT, EBE— ROERS &
DX BT DINERHLNCTSHZ LT, B
Fiz7e s, b ULITREZT VA M 2R
L0, IO BEMEDFHIIC D72 3% L E X T D,

2. B— NofiEik

A VRO Y —TF —v A VOREESNL, OffF
BAE N XD EHRER), @BEOWN T K 2 HiEEE)
JOY, QOfREOEBOMIE BONEIZ X D w5
OIRE) & o7z, EEO EHIR 22 ER) ) bRk S T
WHEBZDHZENTEXD, LEXY, ABFETIE,
FAYE— K5 fi#(Dynamic Mode Decomposition,DMD)M
Z VT, FHEEE Ry 2T 5. DMD X, Rk
FI7— % OREEIFRICER L TE— ROME{TH> 2 &
T, HLH OO EFROEAE— FOELAGDE
ELTHEEZRBIT D2 ENARETH 5.

3. EEEE
fENTET L Fig.1 12, fi#HT FIEA Table.l (27”7,

e
» A

\ Tip mass
Tip tether

Bridge

v -
. N Center tether

Satellite

Membrane

Fig.1. Analysis Model
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Table.1. Specifications of Analysis Model

Item Value
Length of membrane (In/Out) | 0.2/1.0 [m]
Number of folds 41-]
Weight of tip mass 0.01 [ka]
Number of nodes/elements 2421221
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Fig.2. Comparison of Motion Modes
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