AT MVTIE, AMEROMNEICRAES ) ERELH
Wz 52812k, ZoOAMERICH N DMELY

BEREEOERICHE LE-ER—Z2KENMTY Y FOXTLORMAFR
BEIFRERE, T B, BRI, AR

Electro-pneumatic Hybrid System for Coping with Change of Load Mass

Yasuo SAKURAI*, Takeshi NAKADA**, Hiromichi KAJIKAWA*** Homma SHINICHI***

This paper deals with an electro-pneumatic hybrid system for coping with change of load mass. This system is
composed of a pneumatic driving system and a servomotor as an electric driving system. The pneumatic
driving system supplies pressure which is equivalent to the gravitational force acting on an inertial mass as a
load. Therefore, the servomotor with small capacity is able to move the inertial mass vertically through a ball
screw. Recently, parts with various mass convey in a product line. When this system is applied for such the
production line, the pressure acting on the parts has to be controlled with the change of its mass. In the present
study, an electro-pneumatic hybrid system is proposed, in which the pressure acting on a mass is controlled
automatically without the information of the mass. To realize this, the control of the servomotor torque
introduced. The electro-pneumatic hybrid system with the servomotor torque control is fabricated and its
dynamic characteristics are investigated experimentally. Furthermore, to make the design of such the system
easy, a simulation model for the system is proposed. Simulation is carried out by Amesim which is the
software to simulate the dynamic characteristic of a multi-domain controlled system. By comparing the
experimental results and simulated ones, the validity of the model is investigated. Consequently, it makes clear
that the control of the servomotor torque is effective for coping with the change of load mass and the proposed
simulation model is suitable to predict its dynamic characteristics.
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Fig.1 Electro-pneumatic hybrid system
with servomotor torque control
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Fig.2 Experimental results (K,=1.6,K;=0.12,M=12.5kg)
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Fig.3 Experimental results varying inertial mass
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Fig.4 Simulation model of Electro-pneumatic hybrid
system with servomotor torque control
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Fig.5 Comparison of experimental and simulated results
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