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Modeling and transfer function identification
of FSM system

Shi Jingjing?!, Yao Baidong?, Lu Jiaguo?

(1. Key Laboratory of Intelligent Computing & Signal Processing, Ministry of Education, Anhui University, Hefei 230601, China;
2. The Thirty-eighth Research Institute of China Electronic Technology Group Corporation, Hefei 230088, China)

Abstract: The fast steering mirror (FSM) was widely used in beam stabilization controlling systems. In
order to ensure the FSM work more stably and precisely, the transfer function model of the FSM was
deduced using giant magnetostrictive material as the displacement generator based on the material’s physical
properties and the dynamic characteristics of the FSM. With the actual measured result of the FSM's
amplitude frequency response characteristics and phase frequency response characteristics, the accurate
transfer function of the FSM was identified using the levy identification algorithm in the matlab software.
Compared with the actual measured result, we concluded that the error of the transfer function obtained by
identification is under 0.5dB in magnitude and 5° in phase in the low and intermediate frequency range.
The result shows that the transfer function model deduced is reasonable and supplied theoretic reference of
how to improve FSM's performance in its application system.
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Tab.1 Parameters of FSM

Parameters Value
GMM'’s density p=9 250 kg/m?
GMM's length 1=30 mm

GMM’'s diameter d=7mm

GMM'’s axial magnetostriction

- -8
coefficient 05=10x10" m/N

GMM’s smooth coefficient SH=(1.5x4)x10" " m¥N

Coil number of turns N=1 200
GMM's equivalent mass coefficient M,=3.56x10-* kg
GMM's equivalent damping coefficient C,=3.85x107*Ns/m
k=3.3x10°N/m
M¢=4 kg

Ci=1x10°Ns/m

GMM's equivalent stiffness coefficient
Load’s equivalent mass coefficient
Load’s equivalent damping coefficient

Load’s equivalent stiffness coefficient k=1x10*N/m
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