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Development of a Hydraulic Loading System Real-Time
Simulator Using a PC and I/O Interface Board
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Abstract

The hydraulic loading system real-time simulator using a PC and I/O interface board is developed to
simulate the dynamic characteristics of hydraulic loading system in real time. The simulator receives the
digital on-off control signals generated by the operator through the D/I channels, updates the state and
output variables of the hydraulic loading system responding to the input signals and draw the moving
pictuters of the lift cylinder, lift arm and loading box on the PC monitor in real time. Also, the
operator can observe the displacement and pressure of cylinder, the rotatinal angle, reaction force, and
safety factors of lift arm representing the operation of hydraulic loading system through the PC monitor
in real time. The real-time simulator can be a very useful tool to design industrial dynamic systems
and feel the goodness of the system operation since the operator can observe the moving pictures of
the operating system in real time as he operates the real time simulator.
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Fig. 1. The schematics of hydraulic -
loading system.
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Fig. 2. The schematics of hydraulic
system.
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Fig. 3. The real-time simulator of
hydraulic loading system
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Table 1. Program flow of hydraﬁlic
loading system real time simulator.
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Fig. 4. The simulation results indicated on
PC monitor of hydraulic loading system

real-time simulator.
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Fig. 5. The simulation results of

real-time simulator
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Table 2. The system constants of real-time
simulator of hydraulic loading system

Sampling interval: 0.05 sec

Integration method:
Integration interval:
Pump flow rate:

Runge-Kutta 4th order
0.0005 sec
1058 c¢m3/sec

Relief valve setting pressure:260 kgf/cm?2
Hydraulic oil bulk modulus: 12000 kgf/cm2
Slow lift valve flow coefficients:

253 (cm3/sec)/(kgf/cm2)
Lift cylinder stroke: 192.5 cm
Lift cylinder piston diameter: 18 cm
Lift cylinder rod diameter: 9 c¢cm
Lift arm rotational radius: 300 cm
Maximum Load: 23,000 kgf
Yield strength of lift arm material:

4400 kgf/cm2




