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ABSTRACT

This study deals with the structural design of a fast steering mirror (FSM) with a reluctance
actuator. FSM is a device that points a laser toward a target and is used in the military, aviation,
and space communication. An FSM with a reluctance actuator can have a wide driving range and
strong thrust that can result in a high performance. When analyzing the performance, structural safe-
ty, and dynamic characteristics of an FSM with a reluctance actuator, driving characteristics of the
reluctance actuator should be considered. In this study, an FSM with a reluctance actuator was struc-
turally designed by considering actuator driving characteristics. Finite element analysis was used to
verify the FSM by considering the characteristics of the reluctance actuator and negative stiffness by
the magnet. The results confirmed that the designed FSM could achieve the target performance, and
the structural safety was confirmed. In addition, the actual dynamic characteristics of the FSM were
predicted and analyzed considering the negative stiffness. In the future, a high-performance FSM with
a reluctance actuator can be designed using this method.
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Table 1 Designed flexure hinge parameter

Desion parameter Rotational
esign paramete stiffness
Rhousing w t khinge
Type
[mm] [mm] [mm] [mNm/mrad]
1 18.5 1.2 0.4 3.93
2 18.5 1.0 1.0 10.2
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