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Calculation of Inverse Dynamics Using FEM for Open-Loop Link Mechanisms

in 3-D Motion
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Finite Element Method (FEM) is akind of parallel calculation scheme, which subdivide a continuum

system by discrete minute elements, and takes out a solution by calculating global equation constituted by

elemental information. By applying FEM to the calculation of inverse dynamics of link mechanisms, it

may become easier to use, compared to other conventional schemes using dynamic equations where link

variables depend upon each other. The purpose of this report is to establish the scheme using FEM for 3-D

motional link mechanisms. Some simulation tests are carried out using the scheme and the validity is

verified.

Keywords : Link Mechanisms, Finite Element Method, 3-D Motion, Inverse Dynamics
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Fig-1 Finite element modeling of a link member
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Fig.2 Joint torque and nodal forces acting
on i-th link in n-link mechanism
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Fig.3 Calculation of inverse dynamics for
arm-type manipulator on Z-X plane
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Fig.4 Calculation of inverse dynamics for arm-type
manipulator with torsional motion in 3-D space
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(b) Trajectory of the object (d) Joint torque curves obtained by FEM

Fig.5 Calculation of inverse dynamics for
arm-type manipulator in 3-D space
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