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A Study on Control of Electrohydraulic Servosystem with Using
Model Reference Adaptive Control Theory

K.H.Kim*, I.R.Yun™*, J.B.PARK"", J. K.Kim***, M.O.Yum****

ABSTRACT

A model reference adaptive control(MRAC) theory is very useful for controlling a plant of which the parameters
are unknown or vary during operation using only input-output signal of plant.

In this study, 2 nd order discrete time MRAC controller is designed for an electrohydraulic position control sys-
tem which is represented with nonlinear mathematical model and the least square method is adopted for the para-
meter adjustment law. This control algorithm is applied to the position control of electrohydraulic servosystem
through computer simulation and the effect of the change of load, sampling time upon the performance following
reference model and upon the performance of estimating plant parameters are examined.

Key Words : Model reference adaptive control(R@7]5% &-§A¢]), Reference model 71EEHE),

Electrohydraulic servosystem (A7]-

.M E

A Ee 98 A2, AT v A
A5 2FDAN nEFLY ¢FHF 2 YL AE ¢
de 3R e A%l S Wr1dd, 5 3t
el BHAEAR o} AE2EAR = BE GuRis
2 FAI A Soll 2 8ol F53) Friekn g @

oldwta} F4AX o it e A7t FAE o
W0 B8 FHId e A7 28 ZRES] He)n|

* FHEEY(F) 71edTe
** At 7ATEH g
AAFIAEANG 7| ALAH
Agh g 71 A F st

EXEE

92

S A2A), Parameter adjustment law (FHw|el22483])

ZUEe] £54 seto) oj A
SeE} 5)AQ A% ) ERDe) EYe] FAE
9 §%9l WAAEE, AlUdg BAoke A7
297178 2370 ( MRAC)? 2o Wa AT 92
6-] %J_EBE]_T,— glq_‘(ﬁl—(lﬁ)

MRACE Alol719] selvleg 24ae Fgow
we AR Yo e, 7124 see
HE Algdlel A4S 749, SUEs J15ed
2] B2 oA dael AW 712d ArlEE 24T

B7h Msehe 49,
w129



=R AF A 149 A5E (19973 59)

oz 293 AojdAL A= AHYe| o] &
=z 3t

MRACE A7I+4 MEBAH A4d 9724 Yam-
ahashi™ e IFAUETG HLAE5HE o &dtd &
ARstst A3AQE MEANA A L AEHoH L &
Aon, AZFF7)s FEE = Y H 49 (nonmini-
mum phase) A" dg HAAE AAFAL,
Inoue™= AZ)HY¢ MEREA ) g ¢ H=wa
ZHa% MRAC °| &% slg oz Aoy) & dAg #4
2ahe} AEfH-2e Wil nz A9 Ao s HES
Bom, Matsumoto" = ¢ A2A & A 43
AR A7 AEAY XA ds) AFE Al
B ol & 39t

o] A7 JEE2 NAE HPNer RdEd F
EE A¥3ele] A EHo|HE AANToEN, FHEY
nAYe4s 2dld IS glon, sy A
37t EUES A= 9T JFF oz A oY
o &AL Hojd RoMe Al &g 937t At
£ 9ol gt

B d7dMe 7144 AEAd AHE MRACE 3
25l AR A E du) ZIE AP WAL 17
2 AHgste] #gRste] A7), 48y 7], FRETL F
go)] WA se Fate) WETo] THES 7ERY F
FA4%d PAE 9% AESET. MREEE vEL
&2 ZFOOs D FERe FHAE FASE 234
o g o] ¥k MRACA o718 AA S o] A7) &
g Aoz FdYE SWES A% F, o 4
Z5 F7)d ASE AdDd o3 STAEE dFAL
oA FAINEE FAT Y A4 FWE FE4E 7
S9 2Y=Z &gch Aoj7l= Landausl Al¢et &
yaoavo g dAstg on, sEvE 5% (Identifica-
tion) & 13 YA L bR & AT

Il ®7157e MEA 2| ol 2siM

2.1 T8 g

Fig.1& A7)%¢ AHAL AFean MRFZ7],
AEPE 40, REAR FAHAY.

I NEFE 2 gEEe Aodd u@) e 2
()3 2},

u(t) = Kgr(t) 4y

93

ANA, r@) & 19, K = 89 289 o5
o

AALE u(@®) € AEFZIAM FFHo 4(2)% 2
2 379 AR () 2 WAL

i, (&) = K u(?) )

A714, K= ARSI o|So|t},

AR JEEE AR () E EAREHE S8 A
BYug AFE FEATIY o2 A AREE 229
Wy 20 & 4(3)7 2] 2372 2YY Ak

1 d%z() 1 dz(n)
2
ol ar é'a),, dt

n

+2() = K,i (1) 3

A71M, @, & HEPHe] FRFAS = MR¥H)
AHAS K, = BaRge] o] Sojt},

gervo valve

L

Fig.1 Schematic Diagram of Electrohydraulic Servosystem.
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Table 1 Parameters of the system used in computer
simulation (P, =70kg, /em® )

Parameter Value
K, 10 mA/V
W, 35X 2n radfs
& 0.9
ky 1.4x10" em®s™ Y em
Rz 0.5 cm®/kay s
K, 8.33%10™ em/mA
w 2.6 cm
K, 1673 cm® [\ key s
A, 33 e’
Vi 120 cm®
Ky 2 Viem
Ca 0.6
K, 7800 kg em’
B F 2.0 kg I S/ cm
P 867x107 kgys?/om*
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