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Abstract A study on the deployment reliability of a large satellite antenna with hoop-truss was presented. Firstly, the movement
principium of the large antenna was studied. Secondly, To formulate the uncertainties of conventional fault tree analysis, the method of
fault tree interval analysis based on D-S( dempster-shafer) theory and interval probability theory is proposed. On the condition that the
premises in FTA(faulty tree analysis) is dependence or independence between basic events, the AND operator and the OR operator are
proposed to compute interval probability of FTA, and upon which the system reliability was forecased. The reliability analysis shows that
the rationality and validity of the presented method.
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Fig.1 Diagram for antenna structure
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Fig.2 Diagram for 2 elements of hoop-truss
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Fig.4 Faulty tree of deployment system of satellite antenna
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Tab.1 Symbol instruction of system faulty tree

RE EX RE 24 RE X RE B
Symbol Signification Symbol Signification Symbol Signification Symbol Signification
p RERIT K F P T 4 4% e HEXTRE c HERAR
Antenna deployment fault 2 Mesh-surface intertwist ' Rotary joints jam “ Impurity immesge
pp—— M?E&kﬁ’ g ?ﬁ?ﬂ’ﬂ?%ﬂ';
E Fy Mesh-cable connection Gn Gz Lubricative grease
Uncoil lock fault Torque spring fault .
fault aging
Y i R IF R 3 AN TS -
F Mesh-surface deployment Fy Mesh-surface loose Gx T Khﬂﬁﬂ_ Gan Pl nAm
foult and doff fault e Tnsuficient o
7]
c HISRRIT % F PO R B n B S Cor A@ﬁ‘?ﬂfﬁ
Truse deployment fault 2 Mesh-surface axial move e Disengage from
intertwist pulley
Location limited fault B e ® Not pull orderdy ! -
intertwist electromotor fault
L WEmR wen TS
1 sirike fire fault 1 Diagonal O riction cient 2 Spring lock-location
slippage fault increase fault
. B STHR R PR A7 A S 3
E, . fAeERR G, ﬁd]*.ﬁkm Ge Power of draw-cordage H, Location limited
Signal telecontrol fault Rotation joint fault
fault baffle fault
BRBERE RS RHK - PR R
Ey Insufficient blast on G Administrant mechanism Ga Hy Spring strength
Electromotor fault
binding cable of cable-net fault fault
REEBRRK SR N HIALEARK
Ey Launch equipment G, Power transfer G Pull i Hp Fit of ball beanng
fault fault il Jam and aperture
BB B AR HEHBET K TR Gz PR AR T
Exn Receiver equipment Gy Spring self-lock resistance G Node axletree H; Distortion of location-
fault over large jam limited beffle
ARBHH ~ [I0REL Tk
Fy Mesh-cable Gr ﬁ’g'ﬁﬂ’. Gus f‘j;ffdl‘kﬁ Hy, Rupture of location-
rupture Bushing jam rotste Jam limited baffle
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B(4) = > m(B) (2)
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ANB=g

Kb, m, (4) BABEIESR A % Mass R¥;m, (B) F
FMRYRIEYE B B Mass B m(C) TN B Mass 6
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4.1 BMEBREANEAHXEHER
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BAREERMEIA, A D-S B #HE & IREMHHIRK
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Tab.2 Fault interval probability of bottom events

EEH
Bottom

X i 5 A
Interval
probability

B
Bottom

X [l 4
Interval
probability

events events

E,
Ey
Exn
E,
Fy
Fy
Fp
Fn
F3
Gy
(5™
G
G2
(&)
Gn

[0.9x107%,1.2 x 10-%]
[0.8 x 10~%,1.3 x 10~]
[0.7x10%,1.2 x 10°%]
[0.9x10°%,1.1 x 10-5]
[0.8x1075,1.2 x 10-°]
[0.7 x 1075,1.2 x 107%]
[0.9 x 107%,1.3 x 10-3]
[0.8 x 10~%,1.1 x 10-]
[0.9x107%,1.1 x 10-]
[0.7 x10°%,1.2 x 10°%]
[0.8 x 107,1.3 x 10-¢]
[5.2x107%,5.6 x 10-]
(2.6 x1075,3.1 x 10~%]
[6.8 x 1075,7.3 x 10-5]
[2.1x107,2.5x 10°"]

[2.8x1074,3.3 x 107*]
[0.8 x 105,1.2 x 10°%]
[0.9 x 107%,1.1 x 10-%]
[0.8 x 10"%,1.3 x 10-°]
[0.7 x 1075,1.1 x 107%]
[0.8 x 1075,1.0 x 10-¢]
[0.9x107,1.2x 1077]
[0.6 x 107%,1.1 x 107¢]
[0.7 x 107%,1.2 x 10-%]
[0.8 x 107%,1.1 x 107%]
[0.9 x 1075,1.2 x 107%]
[0.7x 107%,1.0 x 107%]
[0.6 x 10%,1.1 x 107*]
[0.9x 107%,1.3 x 107¢]
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RHHMEXEgR
(1) B BB X 447, B K B K2 P M
WEITHEA R RN T B#REAHXRR
P=EUFUGUH
E = E, U E, U E,
F = F, UF U Fy
G=61U02U03UG4 Gx =GuUGu

G,
G;

Ga U Gx U Gy
(;31 U Gﬂ U ("33

E2=E21UE21
F2=F21UF22Uan

Gzl = qu U G212 U Gzn
Gi = Gy U Go U Gy
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o % KRR RRERIF R GEHFER 0 X B 4047 8 073

G41 = G4u U Gm
H=H UH UH,
H2=H21UH22 H3=H31UH32

(2) MIFEASTE XM ST R RIEF Mk X EE
F. 82T RERX

I =11 = I)( - I))A - 1)1 - Iy)

I =1-(1- 1)1 -1)(- 1)

Iy = 1-(1-Ig )1 - Ig)

L=1-(-1)(0-I)(1-1I)

Iy = 1- (1= I )1 - I )1 - L)

I =1 - (1= I )(1 - I)(1 - I )(1 - Ig)

I =1-(1-1 )1 - I,)

I =1-(1 -1 )1 - 1)1 - I,)

IGz: =1-(- 1‘511)(1 - [Gztz)(l - l‘ils)

IH = 1 - (1 - IH_‘)(I - IHZ)(I - IHJ)

Ly =1- (-1, )1 - 1I)

Iy =1-Q -1y )1 - Iy )
PE 1249, 1,(x = P.E.--- Hy,) FHIFESRAE2
e X R B A% RS SR A R S X ] B R

(3) ¥ F 1 PRESHX BRI FIRA L REX
ELEEHN, 815 5 2 R KL BRIV &4 BB
XE £ R

Ip = [5.352 x 107, 6.422 x 107*]

2R 19 B R R AR e I i BT 5 B TR (EL 4 X (]
BER

Is = 1 -1, = [0.999 357 8, 0.999 464 8]

ZIHBEEREEEHHEN I A EBANE
SR04 el R T B AR nT AT R A

5 &ig

ST ELAHTR AR R B R KRR M R i
1RGO, B T X, 855 D-S g AKX
I HE PRI , 3 HH B 3R K 4 R T AL B A%t [X ] 43 #r
Tk i SR UM ST F 5 BOHE KA B0 T ik B AR X (/]
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FEFFHLM R GE BT J7 SR R I W S8 B 47 43t B
W, TBEREVAXFMITEREBMAITH, Kt
FROBFEMFBRES K, KTEMUERE
SRE A, B B A BB Z B/ MEAE L

G42 = Gm U G

AR KRB RRE BRI Al A R IR R 1
I, AR i @ P T B HEA KRR IFHIM T R
BRARW AL, X W R 0 fr E— R
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