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Development of Multi-body Dynamics Analysis Program with
Constraints using CFEM

Sunho Park* and Seungsoo Lee**

ABSTRACT

In this study, Constraint Force Equation Methodology (CFEM) is used to develop a
multi-body dynamic analysis program with constraints. Seven constraint models are
implemented to analyze constraint motions of multiple bodies. The augmented equations
with the constraints are solved with the 4th order Runge-Kutta method for higher degree of
accuracy. The analysis code is verified by comparing the analysis results of the motion of
bodies with various constraints to published results.
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II. Constraint Force Equation
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Free Body Diagram of multi-body

Fig. 1.
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Table 1. Constraints and Degree of Freedom

Joint type Tranglg‘%onal ROth(l)?nal
Fixed 0 0
Hinge 0 1

Universal 0 2

Ball 0 3
Slider 1 0
Planar 2 1

Cylindrical 1 1
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Fig. 2. Fixed joint

Table 2. Mass Property of Body A and B

Body A Body B
A= 1.0 kg 04 kg
Ly 042 kgm? 0.17 kgm?
L, 217 kg m? 017 kg m?
L. 242 kgm? 0.27 kgm?
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Table 3. Mass property of Double Pendulum

Body A Body B
A 3900 kg 1950 kg
L, 1625 kgm? 81.25 kgm?’
1L, 1381.25 kg m? 203.125 kg m?
L, 1381.25 kgm?* 203.125 kg m?

3.2 Double pendulum
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