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ABSTRACT

A mathematical @nalysis of the motions of particles in three
dimensions on vibratory separating trough, and the method used to
solve a set of trancedental equations by means of a computer are
presented. The analyses consider two forms of motions. First, the
normal acceleration of the trough is less than the acceleration due to
the gravity such that the particles have.only sliding motions. Second,
the normal acceleration of the trough is greater/ than the acceleration
due to the gravity "stich that the particles hop away from the trough
surface for a certain'period during one vibration cycle. To simplify
the presentation’ of|the results,) the design) variables are reduced to
four non—dimensional parameters, one for the normal acceleration and
the others ficx sthe paralled”accelerationy sthel frontinclination of the
tréugh and the side inclination of the trough, respectively. In
addition, the transport performance are described by two non-dimensional
displacement parameters. Hence, the completely general performance
maps presented for a conventional vibratory separator contain six

parameters.



Both theoretical and experimental results are presented and
general conclusions of the effects of various parameters on the trans-
port parameters are drawn. The transport performance improves as the
acceleration parameter increases. The performance of the forward
motion decreases as the front inclination parameter increases and
there is a maximum forward motion corresponds to one friction parameter.
The performance of the sideward.motion increases as the side inclination
parameter increases and it linearly inecréases as the friction paramefer
increases. The agreements.between| the predictions obtained from one
cycle calculation and the experimental results at low acceleration
parameters are found tosbe/satisfactory. But the results differ
substantially at highex agcgleration parameters. This would indicate
that the true acceleration of the separating surface is greater than

the measured value due to the.self-induced vibration.

To make use of the results, general design criteria of the
conventional vibratory separator are concluded. ! The rotation of the
transport vector can be done by increasing or decreasing the accelera-
tion parameter. To improve the performance of the separation, the
friction parameters|of materials to be separatedishould be designed
between the point of intersection on the graph of the front inclination
parametexrjcorrespoiidsl to' the «zero X~transport /[parameter, #uch that the

materials ‘to be separated will be moved on the most different path.
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