46-37 yoye 8 olosis 16 0,95 1395 obT SR VX VHICRITRV IR CON

o3 el dolinla
OV I o (SWGO

mme.modares.ac.ir

ll

Tyl

D

U'TA/;‘“/;:Z;;

S s> 395 Cuols 3l 00wl b <O 519 3 Khos Cuxdgo polio S g8
PalFs ) sane Fpslid ) age wan (5 s (s

O S ol sixio o8l CSlSo oSl (SlSe i el uli S azgel il -1
Ol g yaal (giniuo oD «SlSo  pawdines 04D (SIS owiigs el -2

O e el sinio oK1 g (ln g9l 01Sing s (SilSn soigen )3l =3
mzare@aut.ac.ir 15875-4413 ., 550 (ol 06

LRV e oleWb!

JolS' iy} dllio
1395 cuipess,y 02 1cél

N (5 0358 )5 (il )b 0jl ey Gl b oS9dgsy Jeb l olllzgh ol (naly 3929 b (9 ,See SupSlgre sl Shos
oo Lyt 39 5l o axlge illa L) 5l 350 By 4y plitwd oS wis (S e k) gl cosles (SolSe jlid Lo g oS oo

5 5 s N . 1 1395 o) 29 i
2Curise 3 llanMe LB slls o e (2555 e Sygo 3 oS Cad (b il 1By 0 Sk Shes CuBse 9 ol 5Ly

1395 s>, 24 1ol s )

el 08 0zl iy S e JS (st pbasl (B S5y U a8 5 3 5 39m palin 55 Sl e o) 3 980 Tz
S 5SS iy ol 08 lital i i 55 )3 Sle e (0050 sly s b 55 Slae K ol pegdle Sl Sl
o 5 ake solnin iy sblie onioe ol Sloe iy 5 2y Slomin (S0 ot b Aoy (s ol it
@ Cap g 3,8kos g VL €85 5 (o] oS g) iy (silote sl 9l 31 09555 il (2 Cunbgo S & il S
3 1y iSen a3Caye 3 laity gy Vb B oadduny 2 ol S = el S5l it Joliie sla S 55 2 S

pobals plisel S,

S e
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ARTICLE INFORMATION ABSTRACT

Piezoelectric actuators (PA) are widely used in electromechanical systems due to interesting properties
such as: high resolution, fast response, wide bandwidth, mechanical simplicity, high stiffness. Despite
these unique desirable properties, they suffer from nonlinear behaviors which adversely affect the
positioning accuracy. Among them, hysteresis between applied voltage and actuator position is the most
important nonlinearity which can lead to significant error if not compensated. In this study, a sliding
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pieyzo actuators mode controller associated with an unknown input observer, which uses the position feedback provided
Hysteresis by a selfsensing circuit, is suggested for use in micro positioning applications. The selfsensing
Selfsensing technique is based on the linear relation between position and charge, which is measured by an active

Sliding mode control

A charge measurement circuit. The advantages of proposed scheme could be summarized as follows. It is
Unknown input observer

a sensorless method which does not need an external position sensor. It does not need any operators to
model hysteresis or its inverse. It has improved performance in comparison to traditional controllers like
proportional integral (PI) controller. Obtained experimental results demonstrate the effectiveness of
proposed method to use in micro-positioning applications.
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