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Experimental Study on Vibration Characteristics of Elevators under
Different Loads

Zhang Zhiwei, Gu Yongbing’
Ningxia Institute of Special Equipment Inspection and Testing, Yinchuan, Ningxia 750000

Abstract : To investigate the influence of load variation on elevator vibration characteristics and ride comfort,
this study examines a traction passenger elevator. Six load gradients spanning from empty load to
full load (0%, 20%, 40%, 60%, 80%, and 100% of rated load) were implemented using a combination
of standard weights and human occupants for precise loading. High—precision acceleration sensors
(DT178A) were employed to collect vibration data in the Z-direction (perpendicular to the car walls).
The characteristic values of vibration acceleration during elevator operation under different loads were
systematically analyzed.Experimental findings reveal: elevator vibration intensity exhibits a nonlinear
positive correlation with load; within the 40%-60% load range, vibration acceleration increases
significantly, reaching a peak value of 0.29g at 60% load where ride comfort deterioration is most
pronounced; while at 100% full load, the vibration curve stabilizes (maximum acceleration: 0.25g).
Results indicate that specific load ranges — particularly 60% rated load — represent critical conditions
for vibration control. This study elucidates the evolution of vibration characteristics under gradient load
variations, providing theoretical foundations and practical guidance for optimizing elevator vibration—
damping designs and scientific load management.
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