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Abstract: To accurately analyze dynamic characteristics of pointing mechanism of a CO, space
spectrometer, a bearing finite element contact analysis model was established according to the bearing
structural parameters in this paper. The displacements with different loads for an axis were
calculated, and the nonlinear stiffness curve for the bearing was obtained by the polynomial fitting for
calculated results. In finite element dynamic analysis model of pointing mechanism, a spring unit with
corresponding stiffness was used to replace the bearing structure, and the dynamic characteristics of
the pointing mechanism were obtained by analysis of infinite element [requency response. The
simulation experiment shows that the surface shape of mirror is 19. 23 nm and 19. 27 nm in optics axis
and meridian direction at a static condition, which satis{y the design requirement of A/30(RMS, A=
632.8 nm) and all base frequencies in 3 directions are over 100 Hz. Moreover, mechanical vibration
experiments also verify that all base frequencies in 3 directions are over 100 Hz and the surface shape
accuracy of the mirror is A/35. The calculation results agree well with the experimental results. It
concludes that the analysis method with nonlinear contact solves the bearing stiffness accurately, and
the static/dynamic performance of pointing mechanism meets design requirements.
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Fig. 1 Pointing mechanism
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Tab.1 Radial load and displacement

B /N %%/ pm i /N %/ pm
20 0.415 500 8.83
40 0. 826 600 10. 4
60 1.23 700 12.0
80 1.62 800 13.6

100 2.0 1 000 16.7
150 2.95 1 300 21.3
200 3.87 1 600 25.7
250 4.75 2 000 31.6
300 5.57 2 300 36.0
400 7.21 2 600 40. 3
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Fig. 4 Bearing displacement curve
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Fig. 5 Finite element model of pointing mechanism
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Tab.2 The first three order modal frequencies and vibration types
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Fig. 7 Direction of Y sinusoidal vibration response curve

el

Ac

9.00
£750

m tra

£4.50
=3.00
1.50

ati

Accele

0
20.0 333 46.7 60.0 733 86,7 1000
Frequency

&8 Z [y Ao A o i £k

Fig. 8 Direction of Z sinusoidal vibration response curve
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Tab. 3 Result of frequency response analysis
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Tab 4 Vibration test conditions
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