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Tolerance Analysis for Natural Frequencies of Multi—body Systems
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ABSTRACT

Tolerance analysis method for natural frequencies of multi—body systems having a equilibrium
position is suggested in this paper. To perform the tolerance analysis, the Monte—Carlo Method is
conventionally employed. However, the Monte—Carlo Method has some weakness; spending too
much time for analysis and having a low accuracy and hard to converge in the dynamical unstable

area. To resolve these problems,

a tolerance analysis method is suggested in. this paper.

Sensitivity equations of natural frequencies are derived at the equilibrium position. By employing
the sensitivity information of mass, damping and stiffness matrices, the sensitivity of natural

frequencies can be calculated.
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Table 1 Comparison of CPU time between proposed
method and Monte—Carlo method

Method CPU Time (sec) Ratio
Proposed method 1.328 1
_ 1565.797
Monte—Cario method (0.435 hours) 1179
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Fig. 9 Dynamic equilibrium value of 91 and 192
versus angular velocity
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Table 2 Comparison of CPU time between pro—
posed method and Monte—Carlo method

Method CPU Time (sec) Ratio
Proposed method 11.297 1
_ 15979.270
Monte—Carlo method (4.439 hours) 1414
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