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Compliance Analysis of Constrained Spatial Flexible Manipulators

Kim Jin-Soo*
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, Abstract N

The aim of this paper is to clarify the structural compliance of the constrained spatial flexible manipulator and to

develop the force control by using the compliance of the links. Using the dependency of elastic deflections of links

on contact force, vibrations for constrained vertical motion have been suppressed successfully by controlling the position

of end-effector. However, for constrained horizontal motion, the vibrations cannot be suppressed by only controlling

position of end-effector. We present the experimental results for constrained vertical motion, and constrained horizontal

motion. Finally, a comparison between these results is presented to show the validity of link compliance.
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Fig. 1 Displacement at the tip of the link
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Table 1 Parameters of ADAM

Parameter Value
Length of link 1 [m] 0.50
Length of link 2 [m] 0.50
Bending stiffness of link3 [Nmz] 291.6
Bending stiffness of link5 [Nm’] 102.1
Mass of elbow [ke] 6.0
Mass of wrist and end-effector [kg] 2.7

Table 2 ADAM joint parameters

joint4,5

Joint1 | Joint2,3 joint6,7
Rated Power [W] 200 110 40 11
Rated velocity [rpm] | 30 30 30 60
Max. velocity [rpm] | 50 50 50 100
Rated torque[ kgm] | 6.5 3.5 1.35 0.18
Max. inst. torque [kgm]| 56.0 37.0 8.0 0.8
Reduction ratio 1/100 | 1/100 | 1/100 | 1/50
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