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Fig. 1 Flexible manipulator model
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Table 1 Frequencies under constraint and unconstraint modes

BESH | AREESMHz | AR /Hz
1 0.3275 0.9229
2 3.4017 3.4028
3 9.1453 9.3963
4 22.4248 224271
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7 106.618 2 106.654 2
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Fig. 5 Terminal deformation angle error of body B
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Fig. 8 FFT analysis of terminal deformation error for body B
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of constrained mode and unconstrained mode of flexible 2009

The precision analysis of constrained and unconstraint mode dimension reduction model for
flexible manipulator

Zhao Baoshan', Zhao Zhigang®, Wang Liping? Zhang Liu®, Qi Naiming*
(1. School of Astronautics, Harbin Institute of Technology, Harbin 150001, China;
2. Tianjin Institute of Astronautics Electromechanical Device, Tianjin 300300, China;
3. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: To study the precision of the constrained and unconstraint mode dimension reduction model for flexible manipulator,
the finite element method is applied to describe the flexible deformation, the Lagrange method is used to establish the dynamical
model; and then the dimension is reduced by the constrained and unconstrained mode method; in the end, the absolute errors of the
two dimensional reduction method are analyzed. The simulation results show that both models have a good performance in the
precision of dynamics. The unconstraint mode dynamic model has a higher precision when considering the same order, the absolute
error of the constraint mode model has the nature of accumulation over time.

Key words: flexible manipulator; finite element method; dynamics equations; constraint modal; unconstraint modal; absolute
error



