L47

2011 FREREE T

RRZFHECL DT LA—2 —DOHEHRENINGFE S T 2 L—

= N

WETL_N—ZM OMMTR, #MREZ, @IRKRFERFER FEH, waei

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

TOSHIBA Elevator and Building Systems Corporation, Hiroaki MATSUOKA, Saneyuki TAKISAWA,
KANAZAWA University, Hiroaki SEKI, Yoshitsugu KAMIYA

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, 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. 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. Specifically, 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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Table.1 Specification of elevator model
Travel distance[m] H 385
Overtop height[m] Hopn 15
Pit depth[m] Hpr 10
Rated capacity[kg] M e 1600
Car weight[kg] M cage 5500
Over balance OB 0.5
Counter weight[kg] my 6300
Spring constant of the rope [N/m/m] k, 1.70E+08
Sheave radius[m] r 0.5
Inertia moment of a traction machinc[kng] J 875
Torque constant[Nm/A] K. 1
Current feedback coefficient[V/A] o 1
Resistance coefficient D 0.2
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Fig.2 Block diagram of the elevator simulation model
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Fig.3 Step response of the car
5. F&o
T L A_— 2 — ORI O IR SR 2 G L, $9GHEICHLA
IAATEENRAR SR & OPFFIZ X 0 3]0 2 T O IRTh & BAFHHH]

TEHILEVIal—va ik VHERLT:
2 & X ™

1) MR, R, M GES) o AL
i pp81-88, (1977)

2) MK, BEILART, WEFEE, 9R v b7 — A OmENE
W, FEHEEW  ppdal-47, (1979)

(2B DAL, RS

—916 —



