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Fig. 1 Configuration of the EUV platform
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Table 1 Natural frequencies and the vibration models
of EUV platform

Frequency Description of Nephogram of
/Hz vibration model vibration model
1 51.3 Rotation for axis = Fig. 3 (a)
2 56.6 Rotation for axis y Fig.3 (b)
3 120 Rotation for axis x Fig. 3 (o)

Y Z

(a) Basis frequency  (b) Basis frequency  (c) Basis frequency
of Z of Y of X
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Fig. 3 Basis frequency of three directions for EUV
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Table 2 Response to sine amplitudes of three directions

. Input . Safety  Zoom of
Loading . Position of ;
. . acceleration Margin  output
direction max stress . .
(30~100 Hz) /g M. S. acceleration
Top of
X 15 P 3.35  1.39%
U support
Connecting
of U support
Y 6 . 0. 60 24.67"
and azimuth
axis
Connecting
of U support
z 6 SUPPOTE g 75 26, 40"

and azimuth
axis
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Table 3 Response to random amplitudes of three directions

. Input . Safety  Zoom of
Loading . Position of ;
. . acceleration Margin  output
direction . max stress .
(gesrms ') M. S. acceleration
Top of
X 20. 3 2. 36 2.92%
U support
Connecting

fUs t
Y 16 OLNSUPROTE G 07 127
and azimuth

axis

Connecting

fUs t
z 16 O SIPPOTE T 50 2,077
and azimuth

axis
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Design and Analysis of Lunar-based Tracking Turntable for Earth Observation

LI Zhao-hui, CHEN Bo
(Changchun Institute of Optics s Fine Mechanics and Physics .Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Aiming at the mechanical condition during the moon landing, complex environment lunar surface
features, and strict weight requirements, a tracking turntable for lunar-based earth observation was
designed which consists of two main components: horizontal shaft &. elevation actuator modules, and
vertical shaft & azimuth actuator modules. In addition, Hour sensors were selected as the rotation position
detector of elevation and azimuth shafts, and the pointing accuracy is better than 0. 1°. An effective
tracking turntable design configuration, optimized structure of supporter and selection of material were
performed based on the finite element analysis method, and the stiffness of axis system and transmission
accuracy of actuator module were analyzed to obtain the trade-off design with better capabilities of deep
space environmental adaptability. To qualify the design for the specific mission requirements, the vibration
and thermal vacuum tests were carried out with the result of 41 Hz eigenfrequencies and the required
running temperature changing range (—40 C ~+80C). The experimental results show that the proposed
design has advantages of compact volume, light weight and high reliability.

Key words: Tracking turntable; Lunar-based; Earth observation
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