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Abstract

This paper presents a novel control algorithm for position control of pneumatic cylinder. Generally, it is
difficult to control the pneumatic servo system, due to nonlinearities such as air compressibility, the opening
area of the valve, and frictional force between the cylinder and the piston. Especially, it is of significant
importance for the control consisten-cy to return the cylinder pressures at equilibrium point to the initial states,
still with guaranteeing the continuity of the pressures. For this purpose, the proposed control algorithm makes
pressures of both cylinder chambers identical in magnitude but different in direction. The effectiveness and
practicability of the control algorithm for the precise position control of the pneumatic cylinder are verified
through the simulation study.

(Robust Controller)

@

_'_

E-mail : magooro@pusna.ac.kr

TEL : (051)510-3054 FAX : (051)514-0486
*
*x

985



2.
2.1
()
d?x
MF=A(P1—P2)—5 @)
d?x 2
—_— m/s
o2 ( )
M 1 (kg)
A (m?)
R, P (Pa)
Koo (N)
2.2
()
Fig.3
@
F=F +(F—F)e ™ +Rv @
K - (N)
F o (N)
R (Ns/m)
I:CV
Vo (m/s)
2.3
3), 4)
. 1 . dV,
Fi:q(mlRT—Pld—tl) )
. 1. dv.
PZ:E(mZRT+P2d—t2) 4)
RR: (pa)
My my: (kg/s)
Vi, Vs (m®)
R : (JIKg/K)
T : (K)

L
’—»x
AN ENE
e i BN
T ‘Pﬁ]’ Ps' l n.TZ'! P:J
1.-;(:,:]) 1.-;;(a2)

Fig. 1 Aschematic of the pneumatic cylinder position
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Table 1 System parameters E“ 407
= 20+
A 1.869x107° | kg 9.3771x107° 0]
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. Fig. 4 Simulation results
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Fig. 5 Simulation results
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60

40+

204

0_

350
300 1
250

200 1

8
4
04

44

-84

40 -
20 A

0
.20
-40 4

0 2 4 6 8 10
Time (sec)
Fig. 7 Simulation results
(proposed without friction)

360

Conventional wio Friction
—=~-- Conventional with Friction
3304 |- - - ProposedwioFricion | ;  leeeoo___
............... Proposed with Friction
©
o
=< 300
N T
a
+ 270
a
240
|
20— 77—
0 2 4 6 8 10
Time (sec)
Fig. 8 Chamber pressure comparison
Table 2 Error and Rms values
Error Rms
Conventional 1.652 5.172
( without friction)
Proposed 1.491 4,949
(without friction)
Conventional 1.672 5.261
(with friction)
Proposed 1.545 5.033
(with friction)
Fig. 6 Fig. 7 Fig. 4 Fig. 5
(fluctuation)
8]
Fig.8
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Table 2
errorr rms
error
rms
(fluctuation)
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