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A new modeling technique for the distributed parameter

system - Digital modeling approach

®Lee, Yong-Kwan,

Abstract

Kim, In-Soo, "

Hong, Seong-Wook"

This paper presents a digital modeling technique for the distributed parameter system. The basic idea of the proposed technique

is to discretize a continuous system with respect to the spatial coordinate using the approximate methods such as bilinear method

and backward difference method. The response of the discretized system is analyzed by Laplace transform and Z transform. The

computational result of the proposed technique in a torsional shaft is compared with the exact solution and the result of the finite

element method.
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Table 1 Simulation Data for a shaft

Shaft
Length 1.8m
Diameter 1em
Density 8000 kg / m>
Shear modulus 80GN /m’

Disk

Mass 1.345 kg
Diameter 0.147m
Thickness 1cm
Polar moment of inertia | 0.00363 kg.m’
Density 8000 kg / m®
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Fig. 2 Schematic diagram of free-free (A) and
free-fixed (B) shafts. Fig. 4 Simulation results of a free-fixed shaft
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Fig. 3 Simulation results of a free-free shait
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