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Development of a Web-based Dynamic Simulation System
for Multibody Systems

Hyung Suk Han”, Jai Kyung Lee’

ABSTRACT

A Web-based dynamic simulation system, called O-DYN, for multibody dynamic systems is developed. All the
mterfaces of the system are accessible via Web browsers, such as Netscape or Explorer. The system uses a block-
diagram type O-DYN/Modeler developed in JAVA Applet as a preprocessor. The O-DYN postprocessor composed of O-
DYN/Plotter and O-DYN/Animator is developed in JAVA Applet. The O-DYN/Solver for predicting the dynamic
behavior is run on the server. Anyone who wants to simulate the dynamics of multibody systems or share results data
can access the analysis system over the Internet regardless of their OS, platform, or location.
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Fig. 6 Control flow of O-DYN system
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q: position vector

q : velocity vector

§ : acceleration vector
M : mass matrix

®,=[0,/2].,
A : Lagrange multiplier

: constraint Jacobian matrix

Q : generalized force
v : right side of constraint acceleration
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Body Rigid Body
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Fig. 7 O-DYN/Solver numerical analysis flow
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Fig. 11 O-DYN/Animator
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Fig. 13 Schematic diagram of the compressor 12

Pressure(MPa)

Table 3 Inertia properties of the compressor

Body Mass(kg) I (kgmm?) I, I,

Block 5.0 20.0 005 15.02 0 1 2 3 4 5 6

Rotor 0.04 500.0 500.0 30.0 Angle(rad)
Fig. 15 Pressure versus rotor angle

Connecting-
Rod

Piston 0.03 3.0 35 4.0 4 g aRY S0 IR

0.03 1.1 10.0 3.5

PR e L

et
Plot of Piston:X

Table 4 Dynamic model of the compressor

Block, Rotor

Bodies Connecting-rod, Piston

Translational joint ~ Block-Piston

Revolute joint Block-Rotor

Revolute joint Connecting-rod-Piston o 2|o 4‘0 e 8.0 -
Cylindrical joint Rotor-Connecting-rod '

Motor torque Fig. 14

Compression force  Fig. 15

STy

Rolling resistance Block-Rotor (2.5 Nms/mm)

Fig. 16 x position of piston versus time
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Fig. 17 x reaction force on block at origin
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