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Dynamic Analysis of a 3DOF’s Rigid Body Suspension System by Computer Simulaltion
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ABSTRACT

The dynamic characteristics of two types of mathematical models for a rigid body suspension

system are analyzed and compared in this paper. One is a linearized model which is commonly used in

the engine mount system analysis, the other is a nonlinear model which usually applied to the pendulum

type system. The typical 3 d.o.f’s mathematical model, for convenience, is chosen as a simulation model,

because it has fundamental dynamic characteristics of suspension system. Time responses and unbalan-

ce responses of the rigid body, transmitted forces and torques are simulated by using the mathematical

model. From the results of computer simulation, it is approved that he nonlinear model is valid and the

linearized model gives erroneous result in the case of the pendulum type suspension system. In addition,

in this study the effects of design change on the dynamic characteristics of the suspension system are

investigated. Mount locations, mount angles, lengths, stiffness and damping coefficients of suspension

bars are chosen as design parameters.
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Table 1 Basic design parameters of the rigid body
suspension system

Suspension bar Stiffness 2000N/m

Damping Coefficient | 316.2kg/sec

Length 0.5m
Moung location 0.25m, 0.25m,
(o, o, v), (m) 0.1lm

Mount angle(g,, @) | 10°, 10°

Rigid body Mass 25kg
Moment of inertia 0.604kg-m?*

Unbalanced mass 0.25kg

Rotation speed 600rpm
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Fig. 3 Response curves for rigid body in x-direction in
the case of basic design parameters
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Table 2 Computer simulation cases

Suspension bar

Standard | Case [ (Case IICase III

design parameters

Stiffness[N/m]

2000 120000000| 2000 | 2000

Mount location
angle[*]

10 10 0.01 10

0.5 0.5 0.5 5

Length[m]

0.010 5
0.005

0.000

e
2.0 3.0
Time(sec)

(a) Nonlinear Model
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Fig. 4 Response curves for rigid body in x-direction in

the simulation case |
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Table 3 Simulation design paramentes of the rigid body
suspension system

Design parameters Units
Mount location angle of suspension bar radian
Damping coefficient of suspension bar kg/sec
Length and stiffiness of suspension bar m, N/m
Vertical position of center of gravity m
Magnitude of exciting force N
Mount location position of suspensionn bar m
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