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Abstract: The dynanics smulation models of deployable truss structureswere built by ADAMS and IDEAS
The rigid and flexible trusseswere smulated regpectively The dependences of the attitude angle degree and angle
velocity of the gacecraft on the rigid and flexible situation in the deployment process and drive velocities loaded on
the jointswere derived A ccording o the definition of motion stability, the smulation results under the conditions of
different initial attitude angle velocities and pulse torque function indicate that the deployment motion of flexible
truss under these initial disortionswas steady. The drive angle velocity of deployment failurewas gained by compa-
ring smulations under different drive angle velocities

Key words flexible multi body dynanics deployable truss attitude angle velocity; stability of motion

[1-2]

[3]

[4-5]

6
s [6]

T =20 M L) (1)

: 2007 - 05- 21

(1977 -),



1 , 133
, S .
, D40 x 20 mm , E=7.1705 x
1 T 10° N /m?, U =0.33, G =2.6957 x
V = K 2
> 18T LK) @ o
K £ -
s A
O s Osx i
[S] = (3
0n><3 0n><3 In>< ;
_1, o Tia T _ $ Z
sv_z{sq} [S] [SK][S]{Sq} - (I)L‘I\[ﬁt/{}\{‘
.0 LKI{.a) (4)

r

I =2(8) (D18} =
ZLu S TLOIIS 16w =
2.0 LB 1S LD Sk 1B 1{.0) =

2.0 [0 1(.0) (5)
(1) @) (5) L agrange

d 0y .o M 1]{sqﬂ _ 03, -a [M11{:9)
d 20,q 20,9

+

3Z{sq} [K11{sq} +GZ{sq} (D] {.q}
255q Zasq

m

st + Z saig\i (6)
, i=1,2,

,N+6,s=1,23,4
|- DEAS
ADAM S

. (2m x2m x4m)
, ( 2m)
( m, 2m)

(b)ZEEBIFRE

B1 HTRRERN SRR SN

1,
, 72 , 72
3
1
Ikg 3, 3, J,
1000.00 1611 516  2.58
2000. 00 558 172 0.2
A( 2m)  2000.00 558 172 0.2
B( 1m) 600.00  11.16 0 0

) 3

t =0.05s (7)

- 0 t< ¢
w() = b (7)
w, t> 4
2 |- DEAS
(MNF) ADAM S/A_EX
2
/Hz /Hz /Hz /Hz /Hz
37.63 51.34 53.21 156.91  788.91
A 50.84 139.87 273.76 451.42  689. 36

202.51 552.19 1071.25 1574.76 1740.22




134

14

3.1
, 3
3
/Hz /Hz
X Y z Y Z
0776 0687 Q0 694 Q 493 1 50 0 493
2 26 2 02 116 1 50 2 14 Q 707
3 53 331 2 30 2 59 2 59 3 62
4. 30 314 378 378 518
4. 48 374 5 08 5 08
4 91 4. 86 6 51
)
3.2
2 6 /s
B2 BFAREEHN 1/ BHREFER
0.003 ——=
00015
\IIJ
< 0.0
)
& -0.000 5
-0.003
25.0 28.75 32.5 36.25 40.0
1 /s

B3 IExyafREEHZEHHAE

FHIRE /(°/s)

-60 10 20 30 40 50 60 70 80 90
A [a] /s

B4 RERMEEGERARILE ; ARAEELLR

AP /(°/s)
AWWNA)'—'—'OOO

houhououhouon

0 10 20 30 40 50 60 70 80 90
i [a] /s

N

B 5 RIMMEMEMERFRIE ; ORAELER
15 ‘ 1
gﬁ i S IR R
= os—4—1 [ B
- R I IO i et I
0.0 : : :
0.0 10.0 20.0
PF Hz

Be6 RALEIE 7 [aF%E R

1.39 /s
2.15Hz
3.3



135

FEREE /(°/s)

FEE /(°)s)

200246 8 10 12 14 16 18 20

fiffa] /s
E7 AERBEETEAIE ; ORETK

0.0 5.0 10.0 15.0 20.0
iHE] /s

B8 AREERZNEETRAIEIE : AREE

3.4

FAHE /(°/s)

ﬁﬁiﬁ)ﬁ /(°/s)

vi (k) = v(k)
imlw(k) = imlvi(ﬂ)
9 11
045= bt e
o2 T ﬁ*@ﬁﬁmkmmﬁﬁ i
B i
- 8.0 1.0 20 30 40 50 60 70 8.0 90
iHE] /s
B9 BALEREIEN ; O REERIZGHE
35
2.54xT
151
gs T
lS00 10 20 3.0 40 50 60 70 80 9.0

HiF(E] /s
10 RASLREIEN :mRAEHE

(8)

(9)

0.15
0107
0.05

0.00 -2
0.0 10.0 20.0

P [Hz

AR /(°/s)

B 11 RALEREIEN z [0FHEERSTH L

3Hz
4
1 (
4.1
12 , z
0.05 /s( ) 0.3 /s(
™
b
& | |
-10.0
0. 5.0 10.0 15.0 20.0
18] /s
E12 AEVRTEFAIE : mREE
? 1.25 " :'*"*"'*’ cas 6
< 50— B T N N T
g ARG W T e
R e e e e e s i
-1.00 -
0.0 5.0 10.0 15.0 20.0

B8] /s
EH13 FAEVBREGETRAIE :NAREEE

)



136 14
12 :
, 3 . 13
, x(to) =0.25°/s
( W, =[0.00.00.05]
) 17 HMIZRTE 1.7°/s BFF
4.2

AR /(°fs)

FTEEE 1(°/s)

4.3

16
15

, T, =100N - m,
t =5.01s t =5.025 t =5.03s

16
16 )

T/(N+m)

byt ty
tls

E 14 HEmzEI D E_FAERh SR

10.0

|
5.0 ‘,

0.0 5.0 100 150 20.0
iF[E] /s

B 15 BEXpkd RN 2 [ AEEFTY

1000 —————————
0.625

0.250 '
0.000 : WMWWMWVWWMMANVWMW

-0.125;

0.500
0.0 0.5 10.0 15.0 20.0

B[] /s
16 Bk THIE z M fEEEE L

1.7 /s

15

[1]

[2]

(3]

[4]

[5]

[6]

(71

18 HIZR7E 1.8%s BT RIHiZRLLTE

AKIRA Meguro, SATOSH IHarada, M ITSUNOBU W atanabe Key
Technologies for High-accuracy Large M esh Antenna Reflectors
[J] ActaA stronautica, 2003, 53: 899 - 908
XU Liju, FAN Shouven, HONGLi Analytical Model M ethod for
Dynamics of N-celled Tetrahedion-tetrahedron V ariable Geametry
trussM anipulaor[ J]. Mechanisn and Machine Theory, 2001,
36: 1271 - 1279
, . [J].

, 2005,22(2):197 - 201
CHEN Yan, ZHONG You, TBOR Tarnai Threefold-smmetric
Bricard linkages for Deployable Structures[ J].  Intemational Jour-
nal of Solids and Structures, 2005, 42: 2287 - 2301

1 ’ i

[J]. ,2004,24(1):1- 5

[D]. : ,1999
. M]. :
,1992



