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Position Control of an Electro Hydraulic Actuator Using
Adaptive Control Method
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Abstract: This paper deals with the issue of simple adaptive position control for a pump-controlled cylinder

system. A fixed displacement pump is utilized instead of servo valve and its speed is controlled by AC

motor. The whole control system is composed of a pair of interconnected subsystems, that is, a feedback

control system and a feedforward control system. From experiments it is shown that position control using

simple adaptive control can accomplish significant reduction in position tracking error comparing to a

conventional PID control.
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Table 1 Component specifications
—p
A il‘u‘f\““‘ Parameters Value
& I Symmetrical Working area 505x10* m’
N B 02 actuator Maximum stroke 012 m
2 . Yolumetn'c 1.68 x 10 'm*/rad
) displacement
A2 A2 Hydraulic pump B :
> Rad Maximum working 20700 kPa
pressure
L,,,,,'é C3 Gain 1 Nm/A
Saxags AC motor -
Haow o3 Time constant 0.008 s
__‘E, ‘Iﬂ— Position sensor Accuracy 50x107 m
03 o4 Mass load weight 20 kg
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Fig. 5 Block diagram of the SAC with PFC

3. SACY #4

N :io
[} TISZ
2
[
2l
Lo
do
N
o
2
2L
2
m
o FBL'
QL
A
Ho
ol
2
o

4z
2
Q‘L
rr
N
SN
fo @
i

N
roEN
2

PR in)
i

)

o
ofN
>
N
r
N
o
!
X

O

<
=

£

i

)
o =2

I
td
fro2 o
o °

=
<

i
)
m

_3_



by
o

71(PFC)24 ZHWE G(s)E ASPR3} 3171 9siA
g 23}th. ASPR(Almost Strictly Positive Real)Ad-&
71E9 ZUWE ZYZ2AYU ZEsws HAZ
¥ FZA 7} SPR(Strictly Positive Real) 2 & A2
< B3, ZHE G(s)7} ASPREAS ©E5T of
B SACAIS] T4l 7hssl Xt B ASPREH S
e FWEE A 3] A Fig. 49 EHE &
g G(s)= ASPRE THEaHA o= PFCY &
Fe3sttt. PFCE #71ds wWe 44
G, (s)=G(s)+ G’pfc(s)ﬂ ASPRO] HEEG’W(S

=

ol

~—

E "ok Akt 380 SHE Hge PFCY A
geE 4103 2ol B3, HHuEHES 4
1D o] AT 4 Ay,
u(t) =k(t)" z()
k() =[k() k() kOT
z0)=[e,(t) x,(0) u,OT
k(1) =k, (1) + k(1)
k, (1) =-Tz(t)e, (t)— o)k, (¢)
kp (1) =—Tpz(t)e, (1)
2
t
o(t) :&p +0,
l+e,()
r=r" T 9)
=I, >0, I', =T, >0
o,, 0,>0
Gls)=—i Ko
A A+ T5)1+T,s)  (1+Tps) (10)
k=001K, k,=001K, T,=T,=w, (1)
S(s+11a)
G S A
W) == oy (12)

A7l A K9 w, ] #ES EHAA2Ho] 253t
= s B AY == HIstEE 99 211)
| PFCY| A stetulgeta A ¢ it £
AT M= 2(12)8 #Zo], PFCY Agdd+E F i
o] 2A7Vs et H o, 67F TEFE FEHZ e
ATk o] 71 EHE G (s)ol #A HAJU=IA
o Hgumy 9 AHFoZ @ (s)Y ASPRAF

[

5
PESINN
T N
-7 N AN
L TP L T S
- | - [ ™ >
T |
! ! | ‘ | N
04 - 1 ! 1
|
¢ ! |
03 :/ |
|
|
02 - |
|
|
01 -
|
0
15
10
<
05 2 @
Fig. 6 Discriminate plane of ASPR condition
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Fig. 8 Overview of experlmental apparatus

Table 2 Design parameters for controller
SAC

I', =diag[100 10 1.0 10]

I', =diag[1200 10 10 10]

6,=0.001, o,=0.01
0=0.01
PID (G, (s) =k, +k, /s +kps)
k, =12x10°
k, =1.0x10*
k, =0.02
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