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Abstract: Variable-amplitude screen has been widely used for the classification of particulate
materials due to its advantages including large capacity production and good screening
performance. The exciting parameters significantly influence the trajectory of the screen surface,
particle kinematics and spatial distribution, and screening performance during variable-amplitude
screening. Investigation of the optimization and regulation of exciting parameters is necessary
because they are the key to realize high screening efficiency of materials. In this study,
variable-amplitude screening experiment and test analysis system were constructed to conduct
relevant research. Consequently, the material distribution on the screen surface exhibited the
spatial evolution process as follows: the material layer was thicker at the feed end, had
approximately equal thickness of the material layer, and a thicker material layer at the discharge
end with an increasing difference in amplitude. The corresponding screening efficiency first
increased and then decreased. Based on the above-mentioned analysis, the method of regulation of
trajectory of screen, particle velocity, and material distribution during variable-amplitude
screening by adjusting exciting parameters was introduced to realize the variable-amplitude
equal-thickness screening and achieve optimum classification performance. Based on the
proposed regulation method, the optimum conditions were obtained as follows: f; = 4.01 kN, f, =
3.09 kN, ki = 1.3, and |, = 40%; the corresponding screening efficiency reached a maximum

value of 93.11%, and the total misplaced materials reached a minimum value of 2.68%.
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