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Design and simulation of fast steering mirrors connected
by universal flexure hinges

Zhao Lei, Ji Ming, Wang Jia, Zhao Zhenhai, Wang Hu
(Xi'an Institute of Applied Optics, Xi’an 710065, China)

Abstract: In high energy laser weapon systems, as core devices of beam steering control, fast steering
mirrors play a key role in improving damage efficiency. In order to enhance the optical direction range in
high energy laser weapon system, a fast steering mirror connected by a universal flexure hinge was
designed. The influence factor of each component unit in the fast steering mirror was studied, and the
feasibility of a mirror driven by every single voice coil actuator in every single degree of freedom was
analyzed. On this foundation, the design basis of the voice coil actuator and the optical grating
micrometer was proposed, and the parameters were designed, the flexibility expression equation of the fast
steering mirror connected by a universal flexure hinge was deduced, then the bending strength of the
universal flexure hinge was verified. The results show that the movement stroke can reach to +3.3°and
the first resonance frequency can reach to 231.04 Hz in the fast steering mirror system, which satisfies
the requirements of long stroke and high bandwidth.
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Tab.1 Design results of the parameters of a VCA

Parameter Characteristic
Mass/kg =<0.5
Volume/mm P10%x40

Stoke/mm =3
Accuracy/pm <5

Acceleration/g =10
Continuous thrust/N-A™ 20

Settling time/ms <10

1.4 St S8t

DI ol A — b 22 fh 2 57 # T T 1, 2
LUK 25 G A D00 e 1 5 A ke AR
J R - FRLE DGR R HE B, 20 a5
TE OG5 5 IR 45 80, Hh G L BRI ST R IS i i Ot
LU, 28 3k B v i A 3L R I 2 1) 5 B T
fa B, 3ot eI R A R A5
BATT, AN R R RS RE AR AR b A RE I 2 PR
SR R G EK , SCh B GRS B 2k 2
NS

R2 MBS RS BIZIT SR
Tab.2 Design results of the parameters of

a optical grating micrometer

Parameter Characteristic
Volume/mm 20x30x40
Stoke/mm =3
Accuracy/pm <5
Resolution/pm <0.3
Response frequency/Hz =50
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of the universal flexure hinge
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Fig.5 Simulation results of displacement in F,=10 N state
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Fig.6 Stress plot of the universal flexure hinge
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