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Improvement of the Accuracy of Damping Identification by
using Piecewise Integral based on Accurately Solving the
Natural Frequency

SHI Haitao, CHENG Hui, ZHAO Xiaodan

( School of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu China)

Abstract : Piecewise integration is a recently proposed method for damping identification. The key of this method is to
accurately identify the natural frequency of the signal. In this paper, a method of solving the natural frequency is proposed.
Firstly, the natural frequency of the signal is estimated using Fourier transform. The equations of natural frequency error are
constructed through twice integral operations. Then, the equations are solved and the exact natural frequency of the signal is
obtained. Then, the natural frequency is used to identify the damping by piecewise integral method. The example shows that
this method can solve the natural frequency accurately and quickly, raise the accuracy of damping identification by
controlling the whole period integral, and is beneficial to the accurate calculation of the amplitude and phase of the signal.
As a result, the whole damping signal can be identified and extracted more accurately. Finally, the proposed method is

applied to damping identification for the gear housing cover of an engine.
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