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Abstract

The working principle of a satellite camera involves a focusing mechanism for controlling the focus of the

optical system, which is essential for proper functioning. However,
satellite optical systems in Korea is in the beginning stage and developed technology is limited to a thermal
in this paper, we propose a motor-driven focusing mechanism applicable to small

control type. Therefore,

satellite optical systems.

The proposed mechanism is designed to

research on focusing mechanisms of

generate z-axis displacement in the

secondary mirror by a motor. In addition, three flexure hinges have been installed on the supporter for
application of preload on the mechanism resulting in minimization of the alignment error arising due to
manufacturing tolerance and assembly tolerance within the mechanism. After fabrication of the mechanism, the
alignment errors (de-space, de-center, and tilt) were measured with LVDT sensors and laser displacement
meters. Conclusively, the proposed focusing mechanism could achieve proper alignment degree, which can be
applicable to small satellite optical system.
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Table 1 Establishing Design Requirements

Parameter Tilt De-Center De-Space
KOMPSAT-3 10 prad 8 pm 3 pm
Initial
research 100 prad 10 um 20 pm
model

Fig. 1 Optical Alignment. (a)De-space, (b)De-center,
(c)Tilt
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Fig. 2 Focusing Mechanism Configuration
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Table 2 Mechanism Dimension

Secondary Supporter
mirror 60 mm bp 44 mm
. length
diameter
Flexure Supporter
hinge slit 0.5 mm || pitch circle | 50 mm
thickness diameter
The number Rotation
of flexure 5 art radius 28 mm
hinge slits P
3.2 AHHYHE T+s¥=
Akl AT wA, Fol, FER, AW, HY 2
ARz FHEY gH 75 %at g} 2
(D) =E9 3" 5% linear screw’} AXLES

WSl xE W W A7

(2) Linear screw?] x% W3k W] s F537}
A A Fol] AR E ZAEES FAOoR AT

(3) T-FH-9] 3] del ol A o] Fof e F-A o
z% WO 7 o]FF o ZMN de-spaceS LA 7T}

4.1 53 x| 74

Figure 304 Hi= wpel 3ro] A4 wAUSFY
EM =& AZstal A4 s A8t s
S74skoieh. FeHA e A4 g =] Wel SAA
A7F et mebd 2 Ad@el A= 0.03 pme] 8
=2 zh= LVDT A1A(DP/0.5/S, Solartron)9t 0.2
umel HEEE e HEFA dolA wWASA7
(LK-G80, KEYENCE)E AH&3@3ith. De-space®]
slo] w2 de-centers} tiltats +8H7] Y8l = 570

sensor

Anti-Vibration Table

Fig. 3 Experimental System Set-up (3 LVDT
sensors along z axis and 2 laser sensors
along x and y axis)
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Fig. 4 Measurement Point and Coordinate System
for Alignment Analysis
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Fig. 5 De-center and Tilt under Variation of
De-space (No preload)
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