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Zm RGP EERE S, UHEY o 8, 0.4 7. 4788 7.4788
MBAE B H B EA . 0.5 7.5214 7.5213
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v = Lb[[(We. + 2w, + W2, Jdrdy +
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0.1  1.0009 1. 0009 - 0.1  1.0002 1. 0002 1. 0002
0.2 1.0037 1. 0037 1. 0038 0.2 1.0009 1. 0009 1. 0009
0.3 1.0084 1. 0084 - 0.3  1.0020 1. 0020 1. 0021
0.4  1.0150 1. 0150 1.0149 0.4 1.0036 }. 0036 1.0038
0.5 1.0233 1.0232 - 0.5  1.0056 1.0056 1. 0058
0.6  1.0336 1.0333 1.0333 0.6  1.0081 1. 0081 1. 0084
0.7  1.0459 1. 0452 - 0.7 1011l 1.0111 1.0115
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The Method of Perturbation—Harmonic Balance for
Analysing Nonlinear Free Vibration of
MDOF Systems and Structures

Tang Qiangang - Sun Shixian
(Department of Aerospace Technology)

Abstract

In this paper,the perturbation technique is introduced into the method of harmonic
balance. A new method used for analysing nonlinear free vibration of multidegree-of-
freedom systems and structures is obtained. The form of solution is expanded into a se-
ries of Small parameters and harmonics,so no term will be lost in the solution and the
algebric equations are linear. With the linear transformations,the matrices of the equa-
tions become diagonal. As soon as the modes related to linear vibration are found,the so-
lution can be obtained. This method is superior to the method of linearized iteration. The
examples show that the method has high accuracy for small amplitude problems and the
results for rather large amplitude are satisfactory.

Key words perturbation, harmonic balance, multidegree-of-freedom systems and

structures ,nonlinear,free vibration
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