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Abstract: Giant Magnetostrictive Actuator (GMA) has complex hysteretic nonlinearities, which can
degrade system performance and cause system instability. To solve the problem, this paper establi-
shes a model to accurately describe hysteretic phenomenon and propose a proper method to improve re-
al-time control accuracy. Firstly, Prandtl-Ishlinskii(PI) operator is proposed in this paper to model
the hysteresis of GMA and Least Mean Square(LMS) algorithm is used identify the parameter of this
model, by which the prediction error reaches up to 0. 037 9 um. Then. an inverse model is established
based on the PI model for real-time compensation control of the hysteresis, and the inverse control er-
ror reaches up to 0. 309 pm. The experimental results demonstrate that PI operator can accurately
characterize the GMA hysteresis, and the model has advantages of simple calculation and strong hys-

teretic tracking ability. The real-time compensation control of hysteresis can effectively reduce hyster-
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etic errors and improve real-time control accuracy. It is a effective way to achieve precision driving

control of GMAs.
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el; real-time compensation

1 351 &

TR B AN W7 A R S B R T A 114 B O R ik
FORSCH BB S B8 AR A R, KA
B8 1) B T T M R OR R . X R AR B T
FEPIN T3 — AR MERT 8w R PR B I 3D
SR SR figp e 3 S oA 2 UK 2l R A R A R
Xof S 1A BRI T B B DA A E L PF R AR —
ANRBY BT . B 1 E LR RE R DE R Y
B8 T XoF A RT3 T — M A BR A  f  9K Bh
7% (Giant Magnetostrictive Actuator GMA) B &
(GETEE O/ NNV - A I N DIV /A 1/ N L
GMA JEAT 3R 3 E % 1 & 7 5 1 2 A7 PF 4 (12
A SR 45 AR (GMMD 7278 B g i AR kit & &
H GMA [FIFE R 22 5K 20 %0 A2 A7 s DR L i i 1)
RUEBR ) GMA R HT A9 e KR 3R . 3 A 9 i %
GMA P18 1 52 WA, A2 250 % JH R W R P 0 A7 A
IR G 3 A 45 ) S s R AT B sh o

H AT, GMA # i A 32 2Lk ] Preisach
BT Jiles-Atherton 5 B P Fp 5 ik, {H 2
Preisach £5 8 Jfg 12 fifp Ay 5K 39, JHC 390 A58 R 5 2 3 i
K i B T 5545 2, R R T 92 kb B 4
Jiles-Atherton BEAITE EHR S HR £ R A
AL IR A% g R RE ) 25 . H R Bk
TR AR B A SCHE H SR B Prandtl-Ishlinskii £5
BT (R BR PR RY) X GMA i Wi 4 P i A7
B, JF B T U B R B it 1 S I i b AR AR o R
i, LA REYLPTAAITT LX) GMA # i 8L
GO AR T PT AR AY A7 5 I b 245 i ] LA
AR GMA U 22 B o 1T PR

2 GMA #4MA T4ER¥E
B1FT 7 O 52 96 % B B9 GMA SR 454

P, 32l RE Al LT w2 R L GMML R LB
fa7 00 MR L R L v i TR S AR R 2

S . A A 4 B A U T AR G . GMIML R 2
TERE VR IR S 2B A ol 46 2, oy 1 i o TBE) 5% A
e 4 A MR A 3 R — A AR GMM R 2
A 3t i TS 2 A AN T o S TR Rl I 2 e
WA 2 e il — A% . o A AR R A ke R
A LA AR s B A
B T
S WA iR dnE ORAE IR bW
GMM## N NN S\
2l A
el S
i
[F SRR IR R
SEAh | £

1

G|

D
A7

K1 GMA ARG
Fig. 1 Basic structure of GMA
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