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Dynamic characteristic analysis and optimization of
machine tool based on inertial energy distribution
Hu Shijun Li Zhixiang
( College of Mechanical and Electrical Engineering
Lanzhou University of Technology Gansu Lanzhou 730050 China)

Abstract: Based on the results of modal and harmonic response analysis of a vertical machining center the col-
umn is determined as the weak link of the whole machine. The whole machine is divided into two substructures
movable and immovable. By calculating the distribution of inertia energy of the two substructures an optimiza—
tion method of inertia energy balance principle is proposed. Taking the maximum sum of the first second and
fifth order modal frequencies of the column as the optimization objective and the structural parameters of the col-
umn as the optimization object the optimization results are obtained by using MATLAB optimization toolbox. The
results show that the distribution ratio of inertia energy is improved the amplitude of harmonic response is de—
creased and the dynamic performance is improved.
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