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Abstract

A new formulation for the dynamic analysis of constrained multibody systems is presented in

this paper. The formulation employs Kane's method along with the null space method. Kane's

method reduces the dimension of equations of motion by using partial velocity matrix introduced

in this study :

it can improve the efficiency of the formulation. Three numerical examples are

given to demonstrate the accuracy and efficiency of the formulation.
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Table 1 Number of function evaluations, CPU time and average time step size for example 1

Simul;tlzgl time Method CPU time No. oivf;r.]ction Avse;igziime

KANE 0.10 96 0.052

5 GCP 0.17 96 0.052

CS 0.11 140 0.036

KANE 0.17 151 0.066

10 GCP 0.28 152 0.066

Cs 0.28 283 0.035

KANE 0.66 625 0.080

50 GCP 1.23 607 0.082

CS 1.43 1313 0.038
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Table 2 Number of function evaluations, CPU time and average time step size for example 2

Method CPU time No. of function eval. | Average time step size
KANE 0.55 303 0.033
Case | GCP .88 295 0.034
CSs 1.27 699 0.014
KANE 0.55 311 0.032
Case I GCP i 088 311 0.032
CS 0.99 707 0.014

Table 3 CPU time, CPU time rate and number of function evaluations for example 3 according to
integration error tolerance, g, and position level error tolerance, epgs

Sint Epos Method CPU time [sec] CPU time rate No. of function eval.

KANE 3.39 1.00 210

1.0e7® | 1.0e7* GCP 5.54 1.68 210
Cs 11.81 3.59 662

KANE 2.85 1.00 157

1.0e7® | 1.0e7? GCP 451 1.58 157
Cs 7.91 2.76 399

KANE 4.40 1.00 154

1L0e | 1.0 GCP 5.83 1.33 1 152
CS 791 L 1.80 399
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