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Fig.1 Linear torsional vibration system with
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Fig2 Ihynamic absorber
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Tahle 1 Clomparison of results of deterministic and interval optimization
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DYNAMIC OPTIMIZATION FOR VIBRATION SYSTEMS WITH
INTERVAL PARAMETERS

Wu Jie  Chen Subnan

{ Department of Mechanics, NManding Campes, Jilin Dndversity, Changohun 130025, i)

Abstract The deterministic optimization of structural behavior has been well deseloped for specified strue-
tural parameters and loading conditions. However, in most practical situations, the structural parameters and
loads are uncertain, for example, there may be messurement inaccuracy or errors in the manufacturing process.
Thervefore, the concept of uneertainty plays an important role in the investigation of various enginecring prob-
lems. The most common approach to problems of uncertainty is to model the structural parameters as random
variables or fields. Unfortimatdy, probabilistic model is not the only way one could deseribe the uncertainty,
and uneertainty does not ecqual randomness.

Since the mid-1960s, a new method called the interval analysis has appeared. Recently, the interval analysis
method has heen used to deal with the static displacement and eigenvalue analvsis of the uneartain structures
with interval parameters. Howeser, few papers can be found about the optimization of structures with interval
parameters in enginecring. Henee, it is necessary to deselop an effective method to solve the optimal problems
of srctures with inferval parameters.

This paper presents an interval optimization method to solve the uncertain problems of the vibration
systems with multi-degrees of freedom, where the structural characteristics are assumed to be expressed as
interval parameters. Using the Taylor expansion and interval extension of functions, the interval optimization
problan can be transformed into the approximate deterministic optimization one, so we can use the standard
algorithm of the optimization to solve the interval optimization problem. Tt can be seen that | using the interval
optimization method, more information for the optimal structures can be obtained, such as how the optimization
results change if the uneertainties of structural parameters are imposed on the structures. The present method
is implemented for a torsional vibration system. A numerical example, the optimization of a dynamic absorber
with interval parameters, is given. The numerical results are compared with those obtained by the deterministic
optimization method. The nmumerical results show that the present method is dfective for dealing with the

optimal problems of structures with interval parameters.

Key words  interval parameter, interval optimization, approximate deterministic optimization, linear torsional
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