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Parallel Integration for Real-Time Simulation

R Samson**

ABSTRACT

A parallel integration approach is proposed for real-time simulation of controlled mechanical systems.

The proposed approach, which employs the dual-rate integration method in a parallel computing environment,

is developed to deal with stiffness and high frequency characteristics of the controlled mechanical systems

effectively. Numerical experiments are performed to demonstrate the effectiveness of the approach in shared
memory multiprocessors, Alliant FX/8 and Alliant FX/80.
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Fig.3 Mechanical manipulator actuated by
hydraulic servomechanism

Table 2 Physical parameters of mechanical manipulator

Hydraulic Subsystem

Mechanical Subsystem

Body no. Center of gravity Mass Moment of inertia
(m) (kg (kg-m?
X y z Lo I, L.
1 0 —30 0 - - - -
2 0 0 0 219 1356 1356 1356
3 0 32 24 73 678 67.8 678
4 0 32 24 15 678 678 54
5 0 5.0 34 30 2034 136 2034
6 0 6.8 22 15 678 407 271
Hydraulic Subsystem
Parameter Actuator 1 Actuator 2 Actuator 3
Supply pressure(kN/m?) 138X 10¢ 138X 10 1.38X10*
Bulk modulus(MN/m?) 1.03X10° 1.03X10° 1.03X10°
Area of actuator(m?) 194X1072 155X 107 155X107?
Initial volume(left) (m®) 123X107? 328X107° 328X107*
Initial volume(right) (m® 123X1072 328X107? 328%X107°
Initial pressure(left) (kN/m?) 8.14X10° 69 X10° 69 X10°
Initial pressure(right) (kN/m?) 566X 10° 69 X10° 69 X10°
Flow coefficient 149X107° 745 X107 745 X107
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Table 3 Physical parameters of robot arm

Mechanical Subsystem

dez AFEHY Y we 2de
& HEHY T EYNAT
Aoi7lg e ol gt gest zol ARYL

w=—K@E—z%) (13)
A7IM 29 ztE o] A2He A V1FA

HYEE Jeuln, ke oAl gdes
MATLAB®E o]-&&A F&ic}

Body no. Center of Gravity Mass Moment of Inertia
(m) (kg (kg-m®
X y z L Ly L.
1 0 0 0 - - - -
2 0 0 1 2 0.7 0.7 0.04
3 0 0.866 2.503 2 0.7 0.04 0.7
4 0 2.598 2512 2 0.7 0.04 0.7
5 0 2.385 1.888 15 04 0.04 04
6 0 1.084 1881 15 04 0.04 04
Motor Subsystem '

Parameter Motor 1 Motor 2 Motor 3
Resistance(Q) 5 5 5
Inductance(h) 0.02 0.02 0.02
Back emf Gain(V/(rad/sec)) 05 05 05
Gain(n-m/A) 20 15 10
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