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Vertical Direction Dynamic Modeling and Calculation of
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Abstract : The vertical vibration of high-speed elevators is analyzed by theoretical modeling and numerical algorithm.
A dynamic model of the elevator with strong adaptability is established based on substructure method. Lagrange equation
and Newton's law are used to establish the dynamic models of traction wheel, compensation wheel, cage and other
components. Then, the wire rope dynamic model with variable number of elements is established. In terms of numerical
calculation, the natural frequency and mode shapes are calculated by using the Cholesky decomposition combined with the
Jacobi iteration method. The model and numerical calculations are verified by dynamic simulation of ADAMS code and
experimental tests. The influences of the load, the height of the carriage, rope spring stiffness and some other parameters on
the vibration performances are discussed. The research results may provide a reference for different high-speed elevator
designs.
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