D prEEIVE 14

SPACECRAFT ENVIRONMENT ENGINEERING
« PXELHT PEREEOHAT

EFSARGERHIR S R IMEIE N 11T S5IE
IEN FRER KEHE BRI

Environmental adaptability design and verification of slot waveguide antenna for spaceborne

SAR
WANG Zhigang, CHEN Liangyu, ZHANG Xianfeng, YAO Yufan

TELR R E View online: https:/doi.org/10.12126/see.2022106

BT BRI HAB S EE

Articles you may be interested in

— i 2 B RS TR RS AT 5 Bk
Analysis and validation of satellite vibration environment for multi—satellite launch

LR AL TRE. 2017, 34(3): 277-283  https://doi.org/10.12126/see.2017.03.009
pelER A NP N 5 2% A o & B~ [ Al

Simulation analysis and model validation of thermal distortion for large space—borne solid antenna

FL 2SR EE TR, 2017, 34(1): 4048 https://doi.org/10.12126/see.2017.01.007
S BRNUSI TRT R 2R A T I 5040 A B 7 vk

Processing of measurement data of thermal deformation for double reflector antenna

MURARIREE T L. 2019, 36(1): 27-32  https://doi.org/10.12126/see.2019.01.005
P& TR AR AR IS0 B0 R RL B LU 1Y) S

The cost—effective improvement strategy for spacecraft structure test verification

HUR AR TRE. 2017, 34(4): 424-428  htips://doi.org/10.12126/see.2017.04.015
25 A R A PR BRI PR PR 5 Ak & R

Environmental adaptability test for ground—to—air missile weapons and equipment: current state and future development

L RAR ISR TR, 2021, 38(5): 604-608  https://doi.org/10.12126/see.2021.05.017
PR AR IR 8 T2 2l Jy 27 et (5 EL A -5 1 A6

Simulation and experimental verification of dynamic characteristics of spacecraft micro—vibration test fixture

PR ZRFREE T2, 2019, 36(3): 252256 https://doi.org/10.12126/see.2019.03.009


http://www.irla.cn/article/doi/10.12126/see.2022106
http://www.irla.cn/article/doi/10.12126/see.2017.03.009
http://www.irla.cn/article/doi/10.12126/see.2017.01.007
http://www.irla.cn/article/doi/10.12126/see.2019.01.005
http://www.irla.cn/article/doi/10.12126/see.2017.04.015
http://www.irla.cn/article/doi/10.12126/see.2021.05.017
http://www.irla.cn/article/doi/10.12126/see.2019.03.009

Vol. 40, No. 1 1IN 7 N = D 40 B 1
92 SPACECRAFT ENVIRONMENT ENGINEERING 2023 4E2 A

http://www.seejournal.cn E-mail: htqhjge@126.com Tel: (010)68116407, 68116408, 68116544

E 3 SAR ERRRSFREF R EN SRS

(P E B TR ERA R S =1+ )\, &8 230088)

FE: A 2RERIEFTEL (SAR) KFF. THROER, AR&EGERRE. HARIHR
NEZRFFTENET ERAE Z K SAR F @RI R KA IR K, #h2 RF A 24T A EIEERIR
FREAMAA % MBI m ot AR A F T, BAR. AZASfd SA T840 T 49
iE MR KRR AR A S, e BHAEIRE. SRR HLALTF IR, MR RKGRE
R, A REARAR L L IATI B AR R Ir 2 R FAAREAIE; RA % BT R & A SRR IR
TR ER; BT AT LGRBAEAANE B @ AIERERREELTIRETHOMAELINE; @
T FR BT A AE AR IR EZE BN XIERR RN IR ). TR AP IiE 4 RiE
B, ZAERMREF R AKIKIHATE, IREIE MM R, RBAREET I,

XA EBRAK; AnILARTFIA; BRURFRE; MABIIRIE; IRFE N ML, REEIE

FESES: TN823 YRR : A YERE: 1673-1379(2023)01-0092-07

DOI: 10.12126/see.2022106

Environmental adaptability design and verification of
slot waveguide antenna for spaceborne SAR

WANG Zhigang, CHEN Liangyu, ZHANG Xianfeng, YAO Yufan
(The 38th Research Institute of China Electronics Technology Group Corporation, Hefei 230088, China)

Abstract: In order to meet the requirements of long-life and high reliability of spaceborne synthetic aperture
radar (SAR), the technical route of a large planar phased array antenna for spaceborne SAR was introduced from
the aspects of antenna type selection, configuration design and implementation approach. The whole slot
waveguide antenna using vacuum brazing was selected as the research object. The key technologies and difficult
points of the adaptive design in mechanical, thermal radiation, high and low temperature, vacuum and space
radiation environments were comprehensively analyzed from mechanical, electrical and thermal perspectives. For
example, the rigidity and strength of the antenna were solved through the designs of reasonable weight reduction,
structural partitioning and layout optimization. The anodized film that meets the thermal control requirement was
obtained through the whole process control of the antenna. The free design was used to reduce the thermal
deformation of the antenna at high and low temperature. By reasonably determining the spacing between the two
metal surfaces at the strongest electric field, the multipactor in vacuum could be reduced. The anti-irradiation
capability of the antenna was improved by selecting polyimide as the dielectric support of the RF connector. The
results of environmental test and on-orbit verification show that the design of slot waveguide antenna is
reasonable with good environmental adaptability, and is able to work stably and normally.

Keywords: spaceborne antenna; SAR; slot waveguide antenna; spacecraft environment; environmental
adaptability design; test verification
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Fig. 1 Two configurations of slot waveguide antenna

PR SR I T R R ) 5 ) 0 22 3 4 LTI BN
A7 5, 0 TR AR R /N o BEHR BRI IR 3 R S AR
K GERIR , REPCTIE A HR RS R BEANAL B A
JEE PR DRATEAH R B R Sk U A7 P 14 m

RGP T RERPAFIou 2 A3 — 4
BE, T SRR 22 B 5 R 2k i BE SR AN 1Y, B2
[ P i th LB HUR 2R 22, R R) RO g R B g
B I 3 R 2R 1) ot B bE AR SR R T R R D,
I, X6 X o A T 2 R O AR SAR R4
M5, BEPGE I 3 R 2 BN %

)M EHEFE

Il 230 SAR SRR T R L TT LUIE £ 41
Bl EEARA L S MEL BeaeMina &, ke
YT A MR LN B, PG AT DU 4 2
TSR 0” K AR A Kok i 2 A T AT H, Bt
N KR M HEAT €8 AL, PR H AT e it TZ
AN IOV A S (MR K . B A M
B REAR /N, BB IS vk BE 22, A& A KA E
1o 3A21 faE S TAERELF . M T SRR RE R

4f, & H AT B SAR LR T REH HI A AL .

3)BEE AT

M5 (1) FR FE 25 RS, BRI T R 2 1Y) BE R
T, RN H O BE R s A BRI T RN
i 7 A R DARE ) R 28 L PE RE AR T, [R) I 24 R 28
(PR R B o d I X EE R 0.6 mm. 0.8 mm Al
1.0 mm F 4% BRI T R e B il FOGE EL, o 8 1 08
REGEE A 0.8 mm, AT S 37 Jak /) ot £ ) (7] s
PRAUE R 2 () FL 1t RE A0 B

I F

A SCHTHE T B 3 SAR 28 [ 5 R 262 /K
AR A RN HE A AL 4% R0 T R B A ) — A 3 A

JEA o B P AR AN BE P 8 RO 075 9 LR
75, PRl 254 73 2 kR e A 5 T
TG, Wil 2 fos . 4B S RE&ES N 4
LK, B — JR IS5 R A0 — A SE B S I JEAR
AT 7K ST A A R 2 LA AL B BRI 5 R e 7R AT
SR vt B P 13 T AR AE AT DT 1 B R
JZ, fEEE T A EAZE AN RS EEEE, JFHRA
JEB S IR S BV o SRR SEEL T AR
FRE M AR N AL

T &~ K |
/AN
e

K2 SRS RN R R
Fig. 2 Schematic diagram of structural layering of slot
waveguide antenna
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Fig.4 Deformation and stress nephogram of antenna in z
direction
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