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Dynamic Analysis of Multibody Systems Undertaking Impulsive
Force using Kane’s Method
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ABSTRACT

A method for the dynamic analysis of multibody systems undertaking impulsive force is
introduced in this paper, A partial velocity matrix based on Kane's method is introduced
to reduce the number of equations to be solved. Only minimum number of equations of
motion can be obtained by using the partial velocity matrix. This reduces the compu-
tational effort significantly to obtain the dynamic response of the system. At the very
moment of the impulse, instead of using the numerical integrator to solve the equations of
motion, the impulse and momentum principle is used to obtain the dynamic response. The
impulse as well as the reaction force acting on the kinematic joints can be easily cal-
culated too.
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Fig.1 Double pendulum

Table 1 Simulation data for double pendulum

Horizental velocily of G{m/sec}

mass inertia length
[kg]l | [kge m®1| [m]

body 1 10.0 20.0 1.0

body 2 10.0 20.0 10
P [N- sec] 10

t; [sec] 259

Time(seconds)

Fig.2 Comparison of dynamic responses by
three different shape impulse forces
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Fig.3 Comparison of horizontal velocities at
the mass center of link 2(momentum
vs. force approaches)
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Fig.4 Failure of obtaining accurate results
due to short interval impulse
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Fig.5 Firing tank model

Table 2 Simulation data for tank model

mass inertia | length [ orientation
[kgl |[kg - m?)| [m]| [rad]
body 2 4077356 | 16600022 | - 00
body 3-8 Moz 20 2 1.3963
body 9-13 500 800 - 00
P'[N-sec] | 50008(t— t) 7 — 30008(¢— 1) 7z
£;(sec) 38201
RSDA k [N: m/rad] 330,000
¢ [N m- sec/rad] 70,000
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Fig.6 Comparision of vertical displacements
of vehicle mass center(momentumn vs.
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Fig.7 Comparision of pitching angle of the
vehicle(momentum vs. force approaches)
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Fig.8 Comparision of vertical acceleration of
vehicle mass center(momentum vs,
force approaches)

Reaction impulse{N*sec)

Joint number
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