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Development of a Multibody Dynamics Analysis System Using
the Object-Oriented Data Model

Tae Won Park , Hyun Seok Song, Jong Whi Seo, Hyung Suk Han and Jai Kyung Lee
ABSTRACT

In this paper, the application of object-oriented Data Model to develop a multibody dynamic system ,
called O-DYN, is introduced. Mechanical components, such as bodies, joints, forces are modeled as objects
which have data and method by using object-oriented modeling methodology. O-DYN, a dynamic analysis
system, based on the object-oriented modeling concept is made in C++. One example is analyzed through the O-
DYN. It is expected that the analysis program or individual module constructed in this paper would be useful for
mechanical engineers in predicting the dynamic responses of multibody systems and developing an analysis
program

Key Words : ¢ : position vector, § : velocity vector, § : acceleration vector, M : mass matrix ,
(Dq : constraint Jacobian matrix , A : Lagrange multiplier , Q : generated force
¥ : RHS of constraint acceleration
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Body Mass(kg) L, (kgm®) I, 1,
Block 5.0 20.0 0.05 1502
Rotor 1399  1.524 1291 0.836
Connecting-rod 0.253  0.399 0.372  0.0349
Piston 0.643 0457  0.506 0.653

Table 1. Inertia properties of the compressor

. Fixed Crank , Crank Axle
Bodies . .
Connecting-rod, Piston
Translational joint Fixed Crank-Piston
Revolute joint Fixed Crank-Crank Axle
Spherical joint Crank Axle-Connecting-rod
Universal joint Connecting-rod-Piston

Table 2. Dynamic Model
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Fig.5 Combustion model example -
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