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Thermal-Structural Analysis of Deployable
Truss Antenna

YANG Yulong GUAN Fuling

(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310027)

ZHANG Shujie

(School of Aerospace Engineering and Applied Mechanics, Tongji University)

Abstract A finite element model of a deployable truss parabolic antenna is made that deployable
trusses are divided into one dimensional transient radiation-conduction rod elements and reflector
net is divided into two dimensional transient radiation-conduction membrane elements. Analytical
assumption are proposed, temperature function of rod element is linear and temperature function of
membrane element is quadratic. In order to obtain all-sided thermal-structural features of antenna,
the sun radiation flux is simulated by six cases, which are defined by the angle between sun radiation
and antenna net. Based on the model, temperature field and thermal deformation of the antenna
are calculated and analyzed. The thermal-structural features of deployable truss antenna and the
influence of deployable truss on the whole temperature field and thermal deformation of antenna are
presented.
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Fig.1 Structural plan of deployable truss antenna
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Fig.2 Top layer bars arrangement of deployable truss
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Fig.3 Bottom layer bars arrangement of

deployable truss

3 AR

YA RREATHNES BIANEN, HAJREE
¥ B KBRS, HERFIHABIT R O MEN R L2 &
HAEH TS, XERIFRE T ol BREET/ER
f L FEE A1 3R FEAR UL
3.1 REMEFREL

(1) AKPHERS S0 R A8 K% A
1353 W/m?2.

(2) % BHERM LT SMR ST, B H M1k 250K 14
Xt Btk HIBHIRRE, HERXS KPP RS
p=03.

(3) B DEAX RE BT TR, Tt Hfd
TR AR,

(4) SMEZ B R LR R 4.

3.2 ARXZASNBERE

(1) SCHEHTZRFT R BE W T I B 7 m 4 2
i, FEAESMESARMSRTR, BEFERITL
V6 6 o A R A

(2) RS M 2 & [ R, fFIErE SR P
SR, HE R XA EER.



WELF: TRIRREZR Hheh T 547

3.3 TAIRXZHRTHRE S
N?ﬁﬁiﬂgﬁ] T(m,y,z,r), iﬁr‘ﬂﬂmﬁﬁ
FA

3 /\aT Lo (T, 8 ( ory,
oz \' " oz oy 'Y oy 9z \' "8z

orT
9 =cpm- (3)

HWEHR RS G E T AMURZBIE 2 K%, &
AR« fea %, EUER ARk, X
s B E e, BIFE =S s _E SR A BB ok
R, *HE 1 SRR, IRV R T,
RetHE A RR T, EREER ERRIS, RRHREZE
A BT R,

(1) BB — LR 5T -5 a8

BA—NEAFREREN Ty 1 T M5RKE
F, BERA A, BEFKA P, R HRES R
¥oh X\, REESENR e, KA L, b TEEN 0K
gz, B 4 BioR, AR RE SRR

N
)\;ﬂlf;ég—Pa&sT‘1 + Po Z enB T3+

n=1

aT

(qs '+' Qe + Qa)d = APCE_' (4)

mrp, dANEKIETR, o K Stefan-Boltzman %
¥, o =567x1078W/(m?K?*), B, HHHH
b5 » MAHEREEFRKE T, o AFHEMEE
&, c AR IAE, o AR BLE KK
PHEASTRE, g AL EMHUERIESTRE, ¢ A
A7 7 AR A ER 5T K BH BE.

(] TR A B

ANNN
&

ANNANNNN

&
al
o
&
=
3
B
ENAN

M4 W5 -SEHN-SAFRT
Fig.4 One dimensional transient radiation-conduction

rod element
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Fig.6 The cases difinition of antenna
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Fig.8 The contoured antenna thermal deformation profile
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