AL R S EE. 2024, 32(9)

* 322 - Computer Measurement & Control

R 5ITEN A

NXEHS 1671 -4598(2024)09 - 0322 - 06

DOI:10. 16526/j. cnki. 11-4762/tp. 2024. 09. 045 FESES:V416.5

REBMRFEHAREENE
REiit 53K
£h%, HEA, A w, BEE, BE2

bt TR TRUIF . JEat 100094

MERARIREG : A

P 458 AR E PRI R S A BT A T SR AR — . XU AE P A R PR T S e S MR e A S B T AR
P S T DRSO R A48 45 4 BT ML e A S A P 5 7 T T i s () B B AR PR s BT X R R 2 R R I L i ORI T
DA TTSRIT AT, SRADE 2 RO R WA FOR . BT T ZAIPURARS I R G0 S B 7 i A BRI T K B 45 44 fe {1 8
M E R, FFiid RGN . FBCRE R E A REAL R D el B0, SCl 1 PR B o0 s 18] o ) P Ay 1 B DR S s 3 o 4K
RE . ZRRINZ ARG L B A MORIFE TR A/NT 4 m MBS . SR BEES R . /DR R Al ik 90 s, B
ORI T 28 pmn P AR IE AT AR E TR

KB ORBIMR A A0 MFENE: BRI, Rt

Design and Implementation of Thermal Stability Testing

System for Large Spacecraft Structures
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100094, China)

Abstract: The thermal stability of structural surfaces is one of important indicators for spacecraft structural design, which plays

(Beijing Institute of Spacecralt Environment Engineering, Beijing

an important role in achieving the functionality and performance of spacecraft in orbit vacuum low-temperature environment. To en-
sure the correctness of structural thermal stability design, it is necessary to conduct thermal stability testing tests in space environ-
ment on the ground. The research on the high-precision and high-frequency thermal stability deformation testing requirements of
large-scale structures is conducted. By using optical photography in-situ deformation measurement technology, a multi camera fusion
measurement system architecture and measurement method are designed, effectively ensuring the construction of the optimal deforma-
tion measurement field for large structures. Through the intelligent synchronous control design of the system electromechanical and
image acquisition devices, the automatic matching of spatial position attributes of image data is achieved. Through experimental verifi-
cation, the results show that the system can meet the transient and high-precision structural deformation of large spacecraft no less
than 4 m in vacuum and low-temperature environments, with a minimum measurement period of 90 s and unidirectional measurement
accuracy better than 28 pym. The testing process runs stably and reliably.
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