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Deformed reflector antenna with random factors and integrated

design with mechanical and electronic syntheses

MA Hong-bo DUAN Bao-yan WANG Cong-si

(Research Institute on Mechatronics, Xidian University, Xi'an Shaanzi 710071, China)s

Abstract Considering the probabilistic properties of wind load and structural pa-

rameters, a kind of mechanical and electromagnetic integrated optimization design

method is proposed in this paper. To begin with, a new field coupling relationship

between structural displacement and electromagnetic field is deduced when consid-

ering the random factors. Then the synthetic optimization model and solving strate-

gy are given. Finally the proposed theory and method are applied to both antennas

with the diameters of 8 and 40 meters, and good results aregotten.
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Bl 1.5 8 m 0 R 5T E R LK

BREHR TIEMEB KN 8 GHz, £ HE 3000 mm,

R KL H LA 336 ARAFHF 96 115 5,336 R

BRI 122, BRAINEHE, AR EER
% 2.1X10" MPa, B % 7.85X107° kg/cm®, [
B’AH 4 mm BEHERLS, EENR 2.73X107° kg/
em’, RARTZERERE 12 XFGREEAMT
RANNRRRHERM Z metr. KLAKRE
FEESRE-BEM LMK 5280 kg, FHAMN A
9 210 kg/em® . H AR R ECH B E 5 75 2 8 it
A H 0.5, BN GFEBE SR, HE R
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20 m/s BREHLIN BUXFT 89 28 5 Ry 0. 15, 4 AL

BEEARE TR XRABERMEILZHNE

MARHERLRAHH 151, RAMESERAER HEGATEA.

1. BHRTR, REMBEYEA R, MR

%1 SmEXEMXMATHRELER(RTEM :cm)
A, A, A; A, As A A, As A Ay Ay Ay
MG 30,0 20.0 15.0 30.0 20.0 150 10.0 10.0 150 150 30.0 10.0
BRI R 25.91 22,52 16.65 28.23 21.52 21.73 10.34 24.64 30.25 25.09 20.19 9.68
Efa iR E s R 23.09 19.56 21.44 28.48 21.50 17.34 14.29 25.11 24.16 23.70 23.10 9,67
i TR 01 01 01 01 01 01 01 01 01 01! 01 0.1
Bl il 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
A Z Z, Z, R R: R R, Elp] oyl w
YHh 0.0 380 104,7 188.0 80.0 200.0 310.0 400.0 99.771 4.085e—2 5275.1
BERhsR - 38.42 57.4 106.1 165.4 136.0 175.4 253.9 363.2 99.993 1,215¢—3 5266.18
EIZ =R RS 39.8 64.1 118.7 174.3 136.2 183.6 253.3 353.7 99.994 4.568e—2 5263.2
TRTR —10.0 0.1 38.0 104.7 50.0 80.0 200.0 310.0
A ER 40.0 104,7 188.0 210.0 200.0 310.0 400.0 500,0 5280, 0

EHFRE, BB B, & RN 20m/s
7K S 1E K BB ALK BORLE B 28 5 R M4 3 0. 1
0.15, 3R AT T 2 R B4 H1h 1. 31 4 1. 51,

MMM EAERPHIRNE 2 RS, RIAERBLET
RAE 1L,

*2 SmREBEMATHRAER I{ATERRY 0.1, RTH M :cm)
A, A, As A, A, As A Ay A, Ay Ay A
ML 30.0 20.0 150 30.0 20.0 15.0 10,0 10.0 15.0 15,0 30.0 10.0
BRRAER 26,75 19.88 21.41 29.05 21.68 22.59 14.01 25,58 28.60 25.18 23.26 9.89
FR@BEMLER 24,66 20.91 18.02 29.27 22.63 18,34 13.05 19.93 22,52 19.90 28.17 9.56
Z Z Z Z R, R: R, R, Elpl oyl '
Mt 0.0 38.0 104.7 188.0 80.0 200.0 310.0 400.0 97.466 3.08e—2 5275,1
BRARLER 38.6 59.9 107.5 161.3 138.2 177.2 264.6 361.8 99.851 1.2le—3 5272.9
BRI ER 35.4 60.5 1195 175.1 138,0 186.4 267.5 355.1 99.892 2.55e—2 5269.5
%3 SmALHFHATHRERUER 2ARTERRLE0.15, RT 8 4i :em)
A A; As A, As Aq A, As A Aw Ay Ay
MLEH 30,0 20.0 150 30.0 20.0 150 10.0 10.0 15.0 15,0 30.0 10.0
izt 2 25.65 19,34 20.58 28.02 21,24 19,98 14,56 23.33 25,85 23.95 22,11 9,13
Z Z Z Z, R R, R; R.  Elp] 3] w
MW 0.0 38.0 104.7 188.0 80.0 200.0 310.0 400.0 97.465 4.4le—1 5275.1
AR 36.6 60,1 107.4 162.5 133.8 175.6 262.9 362.9 99.781 7.7le—2 5155.9

MBS R T LUE 2, 76 98 7 KUIE K8 1% 0
Tr@d AR REHURGEB IR, FEtL
FEMM TR RURHTEHNREKERGHAAR
Fiat. RAEEEHNREFNARERER,
50 EE R R S B, P R B T
BN XK B F PO RO, A E B
YRARBs, AN THRREE.

il 2: 3% 40 m YR 5 H R K

BERLOZR 40 m, RFEEREBYER.

T/E4ZE 2 GHz, £ 1 0.33, THERE N 20
m/s, EFREN 40 m/s, TR BREFEHRE L —
10CES0C, REEMMERIEL 0.5 mm, X%
REERLRBAMBHAGTR, ERFHESH
OB 4643k, BEEP.LEBHTEL . BIMNREHE
RO AR EYS AR 16 FEHR,6 BEEHiER
KR53 XFHE.

BARKEWERTHEEH 65475 MY AW
143748 MATTHR, 145 16917 AR B TH 126342
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ARHT, KHARCEAESRE-AEMN LR
2 18800 kg, F AR 1K 210 kg/cm’®, BTRIHE
FHESHIRNM, FETHALIL, —2XLM
R, ZRREIEF.

MRt Bx B 'S B Ed BT B XE N
20 m/s BOBEHLIX BURU AT 6928 5% R B0 0. 15, 48 BY
MAREZSZE R 1.51. RAMESERIE
4,

x4 OmEXEMAMATHRUER(RTRA :cm)

Ay A, A, A, As Z Z, Z Z, Z
fk k] 66.0 1112  63.2 36. 4 30.2 —101.2 28.8 175.2 339.6 523.4
Baniss 63.8 1111 62,0  39.0 27.2 —68.2 25.8 166.5 348.2 4357
EF =R & Rl 68.6 110.8 61.9 27.6  26.2 —87.8 40.1  179.6 3455 525.4
TRTH 10.0 10.0 10.0 10.0 10,0 —200.0 —101.0 28,8 175.2  339.7
TRER 300.0  350.0 300,0 3000 300,0 20,0  340.0 170.0 510.0 530.0

R R, R R, R, El3,] ol7:] w
MREW 1144,1 1551.8 1355.4 1729.6 1888.1 99,528 4,85e—2 18704, 0
BRELER 1020.1 1442,8 1265.5 1646.1 1760.6 99. 901 6.25¢—4 17561.5
FERBEILER 1035.5 1510.6 1330.8 1735.4 1795.2 99, 941 8.1l1e—2 17541, 6
TRTR 700.0 1300.0 1100.0 1500,0 1700.0
%5 i E R 1355.0 1730.0 1552.0 1888.0 1900.0 18800

EREFERS, BREES BMLEREN 20 m/s
Bk FIERBESLR, XA AR A B 50 0.1
0. 15, XA RHERLAK N 131 f1 1.51, 48

MR ERFFIRES IR 6, RAERLETR
% 4,

K5 OmXEEFFLATHRUER(ABES MO0 1, RTE46:om)

A, A, Ay A, As Z Z, Zs Z Zs
miasEH 66.0 1112 63.2 364 30.2 —10l.2 28.8 175.2 339.6 523.4
BRResR 60.9  91.3 51.2 22.5 18,9 —121.8 38.7 189.3 439.6  623.4
FRBRAER 59.1  106.1  56.3 24,4 27.5 —92.8 39,9  181.9 352.5 519.1

R R R R, Rs El7,] o731 w
MBER 1144,1 1551.8 1355.4 1729.6 1888.1 97.516 1.77e—1 18704.0
BAkLER 1244,1 1721.8 1551.3 1899.6 1988.1 98,911 9.94e—3 17838.9
ERBRUER 1048.3 1527.1 1321.0 1718,5 1820.4 99. 388 1.54e—1 17812.3

k6 HEMATHRARRULLER(KRHEREN0.15, RT A4 :cm)

Al AZ A;{ A4 A5 Zl Zz Z;; 24 25
MBREH 66.0 111.,2  63.2 36,4 30,2 —101.2 28.8 175.2 339.6 523.4
KSR 55.4 92,2 52.6 28.8 21,2 —118.6 36.1 186.1 437.5 622.8

R, R, R, R, Rs E[;]p] U[;)p] w
LW 1144.1 1551.8 1355.4 1729.6 1888.1 97.671 1.17e—1 18704.0
RALGR 1240,2 1713.9 1554.4 1885.2 1985.6 98,933 9.38¢—3 17025. 6

RUGEREN . RERENKEEERERYF
RERMHERT HUEHREMEYEHFBET
R, /o307 2 K08 TR R BRT R @ e sl

T#RE.
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a3 S it T RERRYHE S MG AR
XA, UGBE XA NHR ERLRITER
] A R S R e R, AT E i AF & T
BELF. ORLTETHHHBE XA BE
BERAARTERY, R ERAEXREREH
RIFF R BT 5 1 R 4R B AR R BOR R K3
RUHHEMBMBEN T E ARBEEESR
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