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Table 1 Material performance parameter

Mat (g/em’) E(GPa) m G,,(GPa)
120(L)
T600 1.60 0.30 2.5
6.0(H)
Al 2.70 69 0.30 -
PI 1.50 6.0 0.30 -
Kevlar 1.44 133 0.36 -

2 HAFEEBESHER
21 FEHE

T A A6 R D G L T v 5 A A BR T AR A
TR

K, U+ 'K, U=!"""R+F (1)
o K, MR FE R R 5 K, R AR LM W B2 R R
U R B ZI R TT T S A AR RS YR+ At
ik 20 1) B T A AR AT R ) o 5 F Ry ¢ B2 BR T
ST I i AR R R R R

K, = J /B"'D!Bd'V (2)

[rKNe — f,[GTL[M lzGsz (3)
v

tr+ArRe - JNT[r+Arfsz +fNth+Azssz _ NTtr+Arq
v N

(4)
Fe = f B"'zd'V (5)

s B A AR RS B B I 5 D A R AR
RRHME ;> f, s, Mg 5 e+ Ar ZIE AR
BT ATy ) RVE RS S BT )5,
M 53500 kg ¢ S 220 0 R P R A 1) e AR B ) Al
VG I RE R 5 N A BRITIE PRI 5

L v 3T 5K 3 T 3 3 R O 45 A8 T i
IR A B ey e S B 4 T IR BE A4k,
VAR



55 1 3] SRR A - 23 () T Y- TR 25 44 ) 30 ) 2 B A L S BRI 87

g,=a(T, - T,) (6)
Horb, o A APRH P IR 2R 80 T, 9 45 i YRR S B
WS IR T, WA W) IR TR .

F O R A8 5 | RS 1Y 4 R L e 48 ) AT R
SLYIF

F. = [iBUD s,V

(7)

WA EE A R R AR T A BROC T R o 15X
(1) A g A 5 — T L3 52 07 A8 2 503k iy il JE
ﬁﬁ:

K, U+ K, U=/""R+/F_+F (8)
P, 205 7 225 IR T, TR it Jn & i 88 7, B
A ST AR TR T B [ I S PEAMTAR f

S5k R RIS S 2L [E VR T PR ) A6 RSP A
22 BREE

SKITHERT T i T 55 AT i v B 235 4 45
DR Z A 0 R G A o R 7 LS B
il MR RS 1T R R AT Z AR
FHE 2R P S B E 42 , LA it Jon 9 S5 48 Ay , 2 B T30
B0y ik ST S R TR A AR BB T 7R AZ
BAL R B TR N BT AT PR OTARE R DL R 3 T s

TH RS R [T 25 A 25 R ) ULk 2, = AT 1)
B 5K IR e e —2 . K3 2R (6) ~3(8) , AR
UK K T) KN, 5 S50 0°C, Rl B AR HE AN [l 47
BT 1) 5K B RN SRR R K Z B, it AN []
YA IR E

symmetric line

7 2 3 4 5 6 6

5 4 3 2 1 7

8
| symmetric
line
8

1 2 3 4

|
b:b 5 4 3 2 1 7

R P A RSN ST T & Y AN

Fig. 3 Membrane structure finite element model and pre-force point
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Table 2 Membrance Structure pre-force
Long-side Short-side Corner
Location
(1/2/3/4/5/6) (8/9) (7)
Pre—force 18.6N 11.5N 29.6 N
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Table 3 Identifying results of natural frequencies of solar cell

(Hz)
Order FEA (modified) ERA Error%
Ist 0.3676 0.3677 0.009
2nd 1.1986 1.1977 0.073
3rd 2.1978 2.1961 0.076
4th 2.2134 2.2081 0.241
Sth 5.9959 5.8925 1.724
6th 7.0470 6.9095 1.952
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Table 4  Identifying results of natural frequencies of the mem-

brane structure plane antenna (Hz)

freq Ist 2nd 3rd 4th 5th
FEA 0.1330  0.1349  0.2014 0.2403  0.2817
ERA+OKID  0.1317  0.1362  0.1729 0.2190  0.2333
error% 1.8 1.0 14.2 8.9 17.2
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Abstract

Because of lightweight and super-flexible characteristics of large-scale membrane structure planar antenna,

its dynamic performance parameters are complicated. In order to capture its on-orbit structure dynamic characteristics, a

dynamic model of large-scale space developable membrane structure is established by the temperature-structure pre-

stress introduction method, and the dynamic characteristics of the developable membrane structure are analyzed.

Through the established dynamic model, the Eigensystem Realization Algorithm (ERA) is used to study the on-orbit

identification of the modal parameters of the membrane structure planar antenna. The comparison between the identifica-

tion results and simulation results shows that the ERA method can effectively identify low-order natural modes of the

membrane structure plane antenna, which provides a theoretical basis for its engineering implementation.
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