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Simulation of vertical vibration suppression of the elevator by adopting the
elastic support control

Hiroaki Matsuoka ~, Saneyuki Takizawa ~, Hiroaki Seki'”, Yoshitsugu Kamiya**

An elevator is indispensable vertical transport, especially for high-rise buildings. Its typical configuration is a traction type
with a counterweight. Since the car and the counterweight are attached to the rope terminals to ensure that the elevator
operates in a balanced manner, the length of the rope varies according to the position of the car. Therefore, from the elevator
control viewpoint, it is necessary to treat the rope as a variable spring with varying rigidity and the car as a variable mass
that varies with the number of passengers. Since the riding comfort is the key item of the elevator’s quality, the vertical
vibration of the car, especially at low frequency, should be controlled. Reducing the vertical vibrations of around 10 Hz or
less contributes to offer a good riding comfort. In this report, we assume the elevator, which has the characteristics
mentioned above, as a positioning problem associated with the low-rigidity control model, and propose an elastic support
control system. This elastic support control suppresses the vibration of the car by controlling the motor of the traction
machine through an elastic support, which has been researched for use in machine tools and robot arms.

Specifically, the report indicates that it is possible to effectively suppress the residual vibration of the car by using optimum

control parameters designed under the symmetry condition that the mass of the car and the spring constant of rope

suspending the car are equal to those of the counterweight.
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Fig.1 Elevator simulation model
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Fig 3.Block diagram of the elevator controller (Position control)
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