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Analysis of the design and precision of

an inflatable deployable parabolic reflector space antenna

XIAO Wei-wei, CHEN Wu-jun,FU Gong-yi
(Space Structures Research Centre, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract : Inflatable deployable parabolic space antennas have received increasing attention from researchers due to
their remarkable advantages. The authors propesed a process to form a reflective surface with an inverse cutting for-
mation. A number of gores were designed that would form an ideal parabolic surface, flattened sequentially, cut,
and then the seams were glued together inversely to form a whole reflector surface. The factors causing deviations
from the expected ideal surface, that is, surface errors, were investigated thoroughly. Surface error parameters were
carefully defined, such as the root mean squared ( RMS) of variations in form accuracy, volume, and area. The in-
fluences of the number of gores, the fitting procedures and the number of discrete shapes were comprehensively evalua-
ted. Finally, the effects on the precision of the stressed surface were analyzed with respect to the microgravity of the
film, the spray-paint and the support structure. This work should be valuable in the design of inflated space antennas.

Keywords: Inflatable deployable space antenna; reflector gore formation; double-curve surface two-step deploy-

ment; reflector surface error

TEFESRIFAWIEZ FIBRB ZHRE,
FHITEM AT RARKERIRER G E ERE.
WARE TRES MR ARETSRFEMNE
ERR. BRI AR ISR ERRFF
SR BNM A 3 M RBER. RKBRTSH
R R IR0 B R R A B R, T 5K By 2 il 7 45 3
BILYEAFERE XA SRR 5 1R,
WS 2 SRR AR S R
AR TS RE TZRREL TRENRAR

5% B #9:2008-12-16.

EEWA: HEARFEES VBT H (50878128, 50808122).

{EERAr: 8 8K (1976-) , &, L BF T4 , E-mail : vivianxww @ sjtu.
edu. cn;

FH5h X (1957-) , B, 588, 1 L S,

1862 #rE, IARRYNS R EMEA
P HERIE S, X 2 M T EIR R A
A~ Carreras % (1999 4 ) AR T e B it 8
T miR" , Naboulsi (2004 4F ) BI5E T 8RO R &4
X EAE RS  ENSEE TR T S,
A RFER A BRI EE T VHHHES.

ASCHMANE T ETEREMYE M RBRIIRHT
K& RIB RT3, RAMT TIREFEE, 400 T8
EHEA.

1 #yERAgEHERITERE
E BSOS 54 T B 7 ok E B A R %



.+ 258 - B R KR I B K % % #

31 %

PR et Y A B T B8 0 ) 1 B9 4 B VTR & R
. 2T BB WY E 892 BRI & BUE 2% 2 R

SEBYIT RAFE R A JHER & T BB Bt R
Yy, FL SRR AT R L LB AR AT R

(a) FF#R P

(b) #H L

B 1 sy s RR R A
Fig.1 Conception of paraholic surface cutting procedure
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