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Abstract: Focusing mechanisms in space camera needs to possess self-locking ability to resist the shock
and vibration in the process of launching. Therefore, a self-locking analysis on the mechanism is the
key of ensuring the space optics remote sensors work properly. This paper studied the sliding mecha-
nism of thread contact surface under environments of vibration, and built a engineering models of the
focusing mechanism of certain space camera with two types of screw pitch (I mm,1.5 mm). Contact
stress, shear stress distribution and self-locking ability of the mechanism were researched in detail.

The results showed that the Mises stress value of focusing mechanism with screw pitch 1 mm was big-

:2017-04-24; :2017-06-23.
(No. 2016 YFB0500904)



356 26

ger than its calibration value of self-locking, which means self-locking lost efficacy. The Mises stress
value of focusing mechanism with screw pitch 1.5 mm was under its calibration value of self-locking,
which means self-locks was effective. Finally, a random variation test was performed on the focusing
mechanism. The results showed that the focal plane’s displacement of the mechanism with 1 mm screw
pitch reached 2 753 um, resulting in failure of self-locking. On the contrary, the focal plane’s displace-
ment of the mechanism with 1 mm screw pitch reached 6 ym, which was less than measuring error,
the mechanism worked properly. It can be seen that the analysis approach proposed is effective, relia-
ble, and provides a new way of researching the self-locking of focusing mechanism under the dynamic
environment.

Key words: space camera; focusing mechanism; self-lock; screw thread; random variation
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