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Development of the shutter system dedicated for ultra-small missions

Kazuo YOSHIOKA ™', Masaki KUWABARA ™, Reina HIKIDA ™, Shogo ARAO™, Ichiro YOSHIKAWA"!

ABSTRACT

For the optical instruments mounted on spacecraft, the contamination management for maintaining performance and
the countermeasures against damage due to unintended sunlight incidence are important. During the ground
transportation or environmental tests, or the transient uncontrolled state in orbit, the optical elements must be protected
by closing the lid of the instrument. However, for the ultra-small spacecraft with severe restrictions on weight and size,
mounting a lid-like structure that can be freely opened and closed has been thought to be unrealistic due to the problem
of the large envelope area and the complexity of the mechanism. Here we show a new technique of a diaphragm-type
lid with space-saving and simple mechanism, which can be applied to the ultra-small spacecraft. As the opening and
closing system, springs made of shape memory alloy which self-shrink with Joule heat have been adopted, and small
sensors for checking the opening/closing state of the lid have been also mounted. We have conducted the operation tests
under vacuum environment from -20°C to +50°C to establish the optimum operating conditions. The lid opening and closing
system developed through this research will be installed in the extreme ultraviolet telescope mounted in the ultra-small spacecraft
under development for the launch in 2020.
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2.1. /MR EQUULEUS
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LERNWT T TANRARRT A &R THIER-H D 2 7 77 o ¥ o S % JE B4 2 #hE
B L, BUNEN A FERT 5. EQUULEUS 1213, PHOENIX iz, A Ml 225 el &
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~E OISR 2R 2, KBIEENCHT 20K & th &9 2 MER KR SGE(L O BAR IZ 7)) 7= BB 7
WORGZ BIET. HFEZROKEEEE DL UTENLREEZRD H-0BEMRFRFTH D, FH
PNERE 53mm OEREEE THED LN NRFE L TV I =y 2O BRI AEE T VX2 2@,
MCP (Micro Channel Plate) & RAE (Resistive Anode Encoder) THERR X115 2 IRoHEMH &R T
BREFICEHRIND (X 1).
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ERIRFIZ, ®REE T 4 V2 Z2HWT, D E OKEITA v T 7 7RO E 121, 6nm %)
ORISR AEI 2 S/N LA EESH7-. 530 DO REE T 5 A~ B A2 iR T 5 7= OICNER
REZER LTV, P, HEEREOOKIT 10emX 10em X 6. 6em ANICINE 5. HHFEF O
MeAdhed & U BIREEE SR OMEEIZE L CIX, Kuwabara et al. [2018]ICEEL<F L O BTV
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