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Motion Control of Flexible Arm with Suspended Load

Yukio HASHIMOTO*

Takeshi TSUCHIY A**

This paper discusses a control for a non-linear distributed-parameter system of a flexible arm with

.a suspended load, taking mass and stiffness distributions of the arm into consideration.

The fact that

the rest system has null potential and kinetic energy is employed to derive an asymptotically stable

control law which suppresses both the load-swing and the elastic vibration of the link and controls

the angular position of the arm.

nor the modal decompositon of the dynamics.

non-linear dynamics of the system free from the traditional spillover problems.

The approach needs neither linealization of the system dynamics

Therefore, the resultant control law does stabilize the

The validity of the

proposed approach is demonstrated by several experiments, and then the effectiveness of the controller

is shown.
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Tablel Parameters of the Actuator

Armature Resistance Rs 7.4 Q
Armature Inductance L, 4.8 mH
Back E.M.F. Constant Kv 10 Vs/rad
Torque Constant K- 10 Am/4
Gain of Power Amp. K 3~v6
Inertia Momentum J 14 Kgm?
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(b) Signal from Strain Geage

Fig. 2 Vibration Suppression and Position Control
of 1-Link Flexible Arm by Proposed Method
Gains : K,=1024 Nm/rad, K;=>554 Nms/rad
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(b) Signal from Strain Gage
Fig. 3 Control Performance of the Proposed
Method for the Flexible Arm with a
Suspended Load (CASE A)
Gains : K;=270 Nm/rad, K;=351 Nms/rad
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Fig. 4 Control Performance of the Proposed
Method for the Flexible Arm with a
Suspended Load (CASE B)
Gains : K;=270 Nm/rad, K;=351 Nms/rad
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