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Position and Force Simultaneous Control

of Pneumatic Cylhinder Driving System

Min-5Su Cho

Department of Control and Mechanical Engineering
The Graduate School

Pukvong National University

Abstract

In this paper, a controller design method which controls position and
force of two-link pneumatic cylinder driving system simultaneously is
proposed.

The controller developed in this paper is composed of a non-interacting
controllers and two disturbance observers. The non-interacting controller
1s derived from the dominating equations of the pneumatic cylinder
driving system to compensate for interaction of two cyvhnders. The
disturbance observers including simplified linear model are designed to
reduce the effect of model discrepancy of the driving system in the low
frequency range which cannot be suppressed by the non-interacting
controller.

A control equipment used in this paper is composed of two pneumatic

cylinders connected in series and two control valves. The control

-1 -



equipment offers a considerable advantage as to non-interaction of the
cvlinders because of the low stiffness of the pneumatic driving system.
The experimental results with the designed controller show that the
interacting effect of two cylinders is eliminated remarkably and two
cylinders track the given trajectory more accurately than a state feedback

controller does.
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Table 2.1 Characteristics of components used in the

pneumatic cylinder driving system

Component

Characteristics

4 Pneumatic cylinder

:\L’

model : CA1B40-300

piston diameter : 40 [ mm ]
load diameter : 16 [ mm ]
full stroke : 300 [ mm ]
company - (%) SMC

2 Control pc

CPU : Intel Pentium
MMX 233 [ MHz ]

3 Control valve

model : MPYE-5-1/8-HF-010B
input voltage : 0 ~ 10 [ V ]
company @ FESTO

@ Control valve

model : MPYE-5-1/4-010B
input voltage : 0 ~ 10 [ V ]
company - FESTO

DC strain amplifier

model © AS 2103
company : NEC Instruments,Ltd

® Load cell

model © MNT-100L
rated output : 2.0 = 0.005 { mV/V ]
company - (ff) CAS

T Potentiometer

model : LTM300S

stroke : 300 [ mm ]
linearity : + 0.05 %
company : GEFRAN

Pressure transducer

model : PSHKO010KCAG
resolution : 1.5 kPa

company . (ff) Sensys

@ A/D converter

mode] : PCL-812PG
12 bit

companyv : Advantech.

resolution

{0 D/A  converter

model : PCL-812PG
resolution - 12 it

company - Advantech.

_8_
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