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Improvement of Real-time Response Characteristics of
Pneumatic 6 DOF Simulator

Min Gu Cha

Department of Control & Mechanical Engineering,
The Graduate School,

Pukyong National University

Abstract

Stewart platform is. a common form of parallel manipulator with 6 linked
actuator. It was first. introduced in 1965 by Stewart for flight simulator.
Stewart platform. have shape of a closed loop with athigh structural rigidity
than serial manipulator. “The flight simulator have the advantage of safe and
effective training

Recently Stewart platform is used in various fields like aircraft, automobiles, ships,
virtual reality games and more. Electric and hydraulic actuator are used primarily
rather than air pneumatic actuator using the simulator. Pneumatic cylinder be
behind at position control performance, but acceleration and deceleration
performance is excellent, in load weight connected at upper platform.

3-axis joystick for the operation with simulator, industrial potentiometer
joystick can operate movement of 6dof in a not particular OS. Generally, the
voltage, such as signals in the form of sensors can connect directly to digital
controller configurations.

In recent years the development of microprocessor—-based digital controller is
usually done. However, Because of the complexity of the structure than

,ii,



analog controller, a variety of knowledge for hardware and software is
required.

The digital controller must be designed in real-time. Main elements are
sensor, controller of the hardware (CPU), software and operating system,
control algorithms.

In this paper, to improve Real-time Response Characteristics of digital
controller, software programing method and algorithms are reviewed. To
reduce the response time, control loop have priority than another task.
Labview real-time target system with RT OS can use shared variable for

data communication
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Fig. 2 3D CAD of 6 DOF simulator
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Table 1 Specification of simulator

Maker : SNI

- Form : regular hexa-hedron

Model : TCDA2CD63-300,
Maker : TPC

Model : LT-M-300-s,
Maker : GEFRAN

Model : MPYE-5-1/4-010-B,
Maker : FESTO

PXI

Maker : NI

Model : PXI-1042Q

DAQ device : NI 6229
Resolution(in/out) : 16 bits

Aol & A= S/W

(Labview 85)

Maker : NI

Model : Labview 8.5
Real-time Module
Labview Real-time OS

Joystick

Maker : CH Products
Model : PXI-1042Q
Axis X Y, Z

- Quality of material : aluminum alloy

- Pressure range : 0 ~ 9.9 kgf/cm’

- Displacement speed 0 ~ 5 m/s
- Maximum applicable voltage : 10V

- Electrical setpoint : 0 ~ 10 V. DC




Fig. 4 6 DOF simulator
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Table 2 Physical parameter of a pneumatic cylinder
driving apparatus

Parameter Value Parameter Value
m 16[kg] b 50IN/(m/s)]
A 3.1172:10 "[m’] P, 501300[Pal
A, 2.8030+10 ’[m’] Py 334200[Pal
T 0.142[m] Py, 319279[Pa]
L 0.3[m] S Max. 18.46[mm’]
Vo 442610 “[m’] k, 4.376-10 *[kg/s/V]
R 287[J/kg K] T, 203[K]
d 0.0065[m] K 14
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5.1.3 Hard real-time and Soft Real-time
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Fig. 10 schematic diagram of Real-time control System
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