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Calculating Inverse Dynamics of Flexible Manipulators by Using Parallel Solution Scheme

* Akihiro KATO, Graduate school, Univ. of Tsukuba,
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Abstract —In this paper, some verifications are done on the calculation cost of a formerly proposed
parallel solution scheme for calculating inverse dynamics of flexible manipulators. The solution
scheme, with proper target trajectories as input data, can easily calculate inverse dynamics regardless of
member stiffness of the constituted links. Target trajectories are calculated by using another scheme,
which is based upon the principle of virtual work, where member stiffness and damping effects are in-
corporated in the trajectory data. Link members are modeled and compared, between the linear Ti-
moshenko beam and the cubic beam elements. Some numerical tests and experiments are carried out on
a simple flexible link system, and the results show that the parallel solution scheme can achieve high

accuracy at low calculation cost.
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Fig.1 1-link flexible manipulator used in
the experiments

Fig.2 Connected joint
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Table 1 Parameter of Link member (Acrylic plastic)

Parameter Value
Length: L [m] 0.4
Sectional area: A [m’] 0.2x10™
Mass: m [kg] 0.0952x 10!
Young’s modulus: E [GPa] 3.2
Moment of inertia: I, [m"] 6.667 X 107"
L 'Y(m) FY(m)
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(U ok
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(a) Rigid body model (b) Flexible model

Fig.3 Target trajectory obtained by FEM
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Fig.4 Comparison of trajectories for
1-link manipulator
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Fig.5 Comparison of torque curves for
1-link manipulator
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