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The fast steering mirror is now being used in industries beyond precision processing, such as space and defense. The
piezoelectric fast steering mirror (PFSM), which utilizes a piezoelectric actuator, is particularly suitable for these industries
as they often require devices like electro-optic devices to withstand external vibrations and impacts. While the PFSM has
inherent high stiffness, its complex structure makes it difficult to control. To address this, an accurate dynamic model is
necessary. In this paper, we derived a dynamic model for the PFSM using a two-inertial system model that takes into
account its structural characteristics. This dynamic model consists of both a mechanical system model and an electrical
system model. We measured the frequency response function from electrical input to mechanical output and compared it
with the derived frequency response model to verify its accuracy. The derived model can be used not only for control
design, but also for instrument design and interpretation.
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NOMENCLATURE V, = Input Voltage of Piezoelectric Actuator
L, = Inductor of IEEE Resonance Circuit
! = Actuation Torque C, = Capacitor of IEEE Resonance Circuit
/ = Actuator Force R, = Resistor of IEEE Resonance Circuit
J = Mirror Moment of Inertia C, = Capacitor of Piezoelectric
! = Equivalent Length q = Electric Charge of Piezoelectric
o = FSM Mirror Angle T Time Constant of Low Pass Filter
K, = Stiffness of Piezoelectric Actuator
B, = Damping Coefficient of Piezoelectric Actuator
M, = Equivalent Inertia of Piezoelectric Actuator
K, = Stiffness of Flexible Hinge 1. M=
B, = Damping Coefficient of Flexible Hinge ) )
M, = Equivalent Inertia of Reflecting Mirror Fast Steering Mirror (FSM)& #o14 Wle] g2 A|ei7t 8
x, = Position of Piezoelectric Actuator =E I‘%i %;%if;o}:ﬂ}\i i]_%f]j; et }Ej]j]?ﬂ 79, %—:]j f =
x, = Position of Flexible Hinge AR 7hs gE&EoklM e Bt A& oA We &

]
TeE Rk 7 AksRzE MO, HadE 3, 97,
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Fig. 5 Block diagram of the PFSM dynamic model
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