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Abstract: To extend the excursion angle of the Piezoelectric Ceramic Stack Actuator (PCSA) based
fast steering mirror (FSM), a piezoelectric FSM with a large excursion angle and a fixed rotation axis
was proposed and explored. The output displacement of the PCSA was amplified by a bridge-type
flexure hinge and applied to a mirror to generate a fixed axis deflection with the large excursion angle.
On this basis, the configuration and the corresponding output equation of the piezoelectric FSM were
established, and the characteristics of the FSM, including the maximum excursion angle, the maxi-
mum stress, and the natural frequency, were analyzed through theoretical derivation and finite ele-
ment simulation. Finally, the principle and characteristics of the proposed piezoelectric FSM were val-

idated through experiments and tests. The results show that the output equation of the piezoelectric
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FSM estimates exactly the mechanical defection angles of the piezoelectric FSM based on the output

displacement of the PCSA and improves the design efficiency. Moreover, the developed piezoelectric

FSM provides a mechanical excursion angle larger than 3°with natural frequency of 180 Hz, which sat-

isfies the requirements of the high-speed image stabilization system for the large excursion angle and

rapid response.

Key words: Fast Steering Mirror (FSM) ; Piezoelectric Ceramic Stack Actuator (PCSA) ;

adaptive optics; image stabilization
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Tab.1 Simulated and estimated excursion angles of

piezoelectric FSMs with different Dy

Dy /mm 0.5 1 1.5 2 2.5

Aaffi EAH /() —5.83 —4.08 —3.06 —2.47 —2.00

Aol /() —11.43 —5.71 —3.81 —2.86 —2.29
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Tab. 2 Simulated and estimated excursion angles of

piezoelectric FSMs with different 0y )
N 170 172 174 176 178
AcfiEAH  —2.00 —2.30 —2.64 —2.84 —2.22

AcfliifH  —2.26 —2.64 —3.08 —3.38 —2.77
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Fig. 2 Simulation result of stress distribution of pie-

zoelectric FSM with excursion angle of 3. 08°
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