BEBEISE 974K KEBHAEHLE pp.442~445

FALFI S

o] g-g #HolA 273 7 H $ 3] A

Position Control of Laser Scanning Mirror Using Piezoelectric Actuator

A s g (st e 2 A Qs A AD), F %
H. L. Chi(Inha Univ. Graduate School)* ,

E(lstdl 71A)

J. H. Kim(Inha Univ.), S. B. Choi(Inha Univ.)

ABSTRACT
This paper presents the position tracking control of a laser scanning mirror system in which piezoelectric actuator is

incorporated. Using the shear mode of the piezoelectric actuator, angular oscillation of a laser scanning mirror is derived.

Torsion bar is then designed and attached to the piezoelectric actuator in order to magnify the amplitude generated by the

actuator. Finite element modeling and analysis are essential for designing the piezoelectric actuator. The torsional

resonance mode of the piezoelectric actuator is found from the modal analysis of the actuator and the resonance frequency

is matched with the driving frequency. Transfer function between the electrical excitation and the mechanical shear

deformation at resonance frequency is found from the response of the actuator calculated by the finite element analysis and

the governing equation of the system is derived from d'Alembert's principle. Tracking control performance for desired

trajectory which is, in fact, sinusoidal curve is presented in order to demonstrate the validity of the proposed system.
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Fig 1. Thickness Shear Deformation
of Piezoelectric Material
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Fig 4. Configuration of the laser scanning mirror
using piezoelectric actuator
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Table 1 Dimensional and mechanical properties
of torsion bar and PZT actuators

Torsion bar

Material Yellow Brass Density 8470 kg/m*
(65% Cu., 35% Zn)
Shear Shear yield
yie -
modulus 39 GPa stress 250 Mpa
Length 97 mm Diameter 3 mm
Piezoelectric Material (BM500)
Density 7600 kg/m’ Mechanical 80
Quality Factor
Charge | d;, =-160x 107" Elastic st =155

Constant | ds; =365 x 1077
(C/N) d|§:575X 10712

Modulus syt = 19.0
(x107"m*/NY |55 N/A

Length 25 mm Outer Dia. 10 mm
Thickness 1 mm Angle of 60°
sector
4. Ao} 43

A Aol wRA ddoln Biaa At
A ol gsa v HaAz Aoja sy "l El
|

5.0l PID Aol 7]olut, o efgh o= 9kdqk b

- 444 -




dc(z)
V{y=K,elt)+ K el t)+ K, —— (11
( ) /‘( ) ’ L ‘( ) P )
AN e(t)=8,, ~01 Lapaleoelal y(r) i Al
QAVIE vhebdTh aFsin AuAE @ 46
w5 Adg ol5AE NYsRL ¥RTLE AHE
stof qra g lel Thigl Avlgel e £
S skt ol@Al AR Aol Azgie] e
L= Figs ol 2
PID Controller PZT actuator Resonator

r + € v Ga or + Y
—(—*{Gru(s) | Gear(s) Gra(s) -

- 1D PZ T8 A

y Saturation

Fig5. Block diagram of the PID control system
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Fig 6. Sinusoidal trajectory tracking control
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