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Abstract; This paper was proposed to study the vibration amplitude changes of a single-axis
inertial vibrator passing through a resonance zone at the starting and shutdown stages, and
determine the maximum resonance amplitude of the vibration system in the process of
vibration , which resolve a three-degree-of-freedom problem that including the eccentric block
rotation , vibrator displacement, and the velocity variables of vibrator. On the basis of vibration
mechanics, a dynamics model of vibration system was built for the single-axis inertial vibrator
in the transient process. Also, Runge-Kutta numerical integration and analytic methods were
combined to program the angular velocity of eccentric blocks, displacement along the main
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vibration direction, and speed variation of the inertial vibrator in the process of startup and

shutdown. In the process of initial vibration, a difference of 0. 00044m in amplitude is

determined between the theoretical resonance amplitude and the measured resonance

amplitude , while in the shutdown process, a difference of 0. 0005m is determined between the

system resonance amplitude and the measured resonance amplitude. The theoretical analysis

results and the measured results are found closely approximate. The theoretical derivation

established for the single-axis inertial vibration system tallies with its practical work state, thus

qualified to be a valid theoretical basis for studies of resonance vibration amplitude of inertial

vibration systems.

Key words :inertial vibration machine ;transient process ; Runge-Kutta method ; vibration response
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