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Model-based feed-forward control of flexible link systems
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Table 1 Link parameters for numerical test

Link Flexural Link Extra Damping coefficients
length stiffness mass mass
a 6
[m] [Nm?] [kg] [kgl
Link 1 0.200 0.5384 0.021 0.500 0.100 2.0X10*
Link 2 0.200 0.4376 0.021 0.200 0.100 2.0X10*
Link 3 0.200 0.2917 0.021 0.100 0.100 2.0X10*
Link 4 0.200 0.1459 0.021 0.050 0.100 2.0X10*
Link 5 0.200 0.02917 0.021 0.010 0.100 2.0X10*
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(d) Trajectory for flexible model

04r — Joint 1 |
N\ —-—- Joint2
""" Joint 3
—-— Joint 4
F02F nt4 |
*E —--= Joint 5§
I 3
g
g
e or T
-0.2F B
1 1 1 1 1 1 1

Time [s] .
(¢) Torque curves for rigid-body model
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(e) Torque curves for flexible model
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Fig. 1 Inverse dynamics calculation flow for rigid-body and flexible models
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Fig.2 Obtained trajectories

Table 2 Link parameters for experiment

Parameter Link 1 Link 2
Link length [m] 0.25 0.25
Young’s modulus [GPal 200 4.38
Moment of inertia [m4] 2.92X 1012 7.72X1012
Link mass [kg] 6.83X102 6.20X 103
Extra mass [kg] 5.81X10! 4.20X102
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Fig.3 Control results for flexible model
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