B21E H8H om0 TR
2024 4 8 A EQUIPMENT ENVIRONMENTAL ENGINEERING <117 -

Bk E 512 % sh Al & 7 AR I AL Ak S e
S A EERR

XIEEE', R, B, §08°, KK
(1.DEMARN I EDENMARMR _——OBT, 8% 710065; 2. 2ZEWHFAZIHX
BINEENRFXZE, 8% 710065)

}

g

WE: By MBBRKRLEPRIELHIARR G 7 T oYL R BRI QRS 5 M 7 k. ik @ BhLih
PRI I RAER R B R, M IB A RALR 0 R A B AR, R WM EARER . NARR, &
MR, AR PCB ARA D] BRI ERLIIE LS AP @16 69 B 2 A8, FEAT AR iz K shhl b a
AT BT . R AT ERLRIE L SHHIT @G0 BRI AT R, ARG, PR
7. KRB 3 AZEY T, 033 EF T FRRRTSE, FHE LB T BKERIZ LS
BT RIR B, AR BEFS S TS, i AT TR BRESIEL DI AT
AT AT R LA SR, At — P ah s by Ll e AT R 3R T R e s,

XA BARMIEE NI AR, BRI WSR2 BT, Be TR
PESES: TNOIL MHERFRERD: A MEHS: 1672-9242(2024)08-0117-10

DOl : 10.7643/ issn.1672-9242.2024.08.014

Analysis Method for Complex Electromagnetic Environment of
Attitude-orbit Control Engine

LIU Gelin', ZHAO Rong', TIAN Ye', XIE Ming’, ZHANG Dong'

(1. The 210th Institute of the Sixth Academy of CASIC, Xi'an 710065, China; 2. Office of the Eighth Military Representative
of the Air Force in the Xi'an Area, Xi’an 710065, China)

ABSTRACT: The work aims to develop analysis methods for analyzing complex electromagnetic environment electromagnetic
effects in different scenes of the attitude-orbit control engine construction. By decomposing the complex model of the atti-
tude-orbit control engine layer by layer, electromagnetic sensitivity models were established based on the electromagnetic sensi-
tive characteristics of each component-level model. Analysis was conducted from the system level, the complete machine level,
the component level, the PCB board level to the device level to analyze the complex environment faced by the attitude-orbit
control engine, and conduct layered analysis research on the electromagnetic characteristics of the attitude-orbit control engine.
The electromagnetic environment scenarios faced by the attitude-orbit control engine were classified and divided into three main
scenarios: ready-to-launch, mid-flight, and terminal engagement with the enemy. The interference sources under these three

types of scenarios were classified, and the electromagnetic interference sources and sensitive bodies as well as the electromag-
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netic coupling interference matrix of the attitude-orbit control engine under the complex electromagnetic environments were

identified. This study provides guidance for the stability and reliability research of the attitude-orbit control engine in complex

electromagnetic environments, laying a solid foundation for further electromagnetic characteristics simulation and validation re-

search.

KEY WORDS: solid attitude-orbit control engine; complex electromagnetic environment; electromagnetic effects; electromag-

netic sensitivity properties; layered analysis; coupled interference matrix
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Fig.2 Complex electromagnetic environment interference and consequences of solid attitude-orbit control engines
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Fig.3 Complex electromagnetic environment for solid attitude-orbit control engines
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Fig.4 Electromagnetic analysis of environmental scenarios in ready-to-launch state
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Fig.5 Electromagnetic analysis of environmental scenarios in mid-flight state
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Fig.6 Electromagnetic analysis of environmental scenarios in terminal engagement with the enemy
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Tab.1 Layered table of electromagnetic characteristics of solid attitude-orbit control engines
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Tab.2 Complete machine level component breakdown table
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Fig.8 Electromagnetic classification of solid attitude-orbit
control engines
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Tab.3 Interference matrix of environmental scenarios in ready-to-launch state
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Tab.4 Interference matrix of environmental scenarios in mid-flight state
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