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Torsional pendulum vibration model with nonlinear damping and

its application in measurement of moment of inertia of large aled plate-like objects

LIN Hong-wen , MA Qiang , TANG Wen-yan , WANG Jun , ZHANG Xiao-lin
(Harbin Institute of Technology, Harbin150001, China)

Abstract ;

Here, a general nonlinear mathematical model of torsional pendulum vibration was built to reduce the

error of the traditional torsional pendulum vibration model in measuring moment of inertia for large scaled plate-like

objects. The average value method under a weak nonlinear damping condition was adopted to linearize the nonlinear model

to get a linear equation of torsional pendulum vibration. The new mathematical expression for the moment of inertia to be

measured was deduced and calculated. The results obtained with the new model showed higher repeatability and accuracy

in measurement of moment of inertia of large scaled plate-liked objects.
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Fig. 1 Comparasion of the calculated results using
traditional torsional vibration model and linearization

model of moment of inertia( First method )
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Fig.2 Comparasion of the calculated results using

traditional torsional vibration model and linearization

model of moment of inertia( Second method)
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