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Development of Dynamics Simulator using Finite Element Method
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The purpose of this study is to develop a dynamics simulator usingthe finite element method based upon abeam element
and to investigate its validity. It is confirmed that the analysis of a rigid link system is enabled with small calculation cost as
an advantage of using this simulator. The analysis code uses a finite-element analysis code of an existing framework structure.
First of all, a rigid link system activated in the horizontal plane is modeled and analyzed when torque is given. Then, it is
confirmed that the simulator works efficiently by comparing the analysis result with a target motion. It is confirmed from the

result that a precise solution of the motion can be achieved.
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Fig. 1 Concept of joint element
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Fig. 2 Experimental setup[6]

Table 1 Link parameters
Link 1 Link 2
Material Stainless | Aluminum
Length [m] 2.20x10" | 1.65x10"
Sectional area [m?] 2.40x10* | 2.40x10*
Density [kg/m®] 4.72x10° | 2.70x10°3
Young’s modulus [N/m?] | 2.06x10° | 7.03x10*
Moment of inertia of area 1 0
4 7.20x10° 7.20x10°
(1) [m]
Moment of inertia of area s s
4 3.20x10° 3.20x10°
(ly) [m7]
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Fig. 3 Numerical model

Table 2 Joint element parameters

Joint element
Length [m] 1.00x10*
Sectional area [m?] 2.40x10*
Density [kg/m’] 4.72x10°3
Young’s modulus [N/m?] 2.06x10°
Moment of inertia of area 0
() [l 7.20x10
Moment of inertia of area
. 1.00x10%°
(1y) [m’]
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Fig. 6 Dynamics simulation of the rigid link system
(without TCS)
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