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Abstract

The article explores the vibration form for forming single-type Ferro-concrete products, where the partition walls as an active
working body has the opportunity to be involved in resonance oscillations, which allows to reduce the compaction time and reduce
the energy costs for manufacturing products. Partitions dynamic characteristics the as well as the effect of the partitions oscillations

on the sealing medium are studied mathematically.

Keywords: working body; resonance oscillations; cassette; concrete; vibration form.

1 Introduction

When forming reinforced concrete products, as a rule, is supposed
to achieve the most possible economically efficient methods of
using different types of energy. For these purposes, create new
installations and models that meet modern production
requirements. In order to mold reinforced concrete products, it is
possible to use vibrating plants of different capacities with
different displacement of the working element.

As a vibrating installation for molding reinforced concrete
products same type, a vibrational drive is offered, in which the
partitions form separate cells - cassettes, the partitions being able
to be involved in resonance oscillations, which allows to reduce
the compaction time and reduce the energy costs for the
manufacture of products. A mathematical study of the dynamic
characteristics of the oscillations of partitions makes it possible to
study the effect of partitions as an active working member on a
condensed medium.

In previous works [4] vibroforming units with a resonant
oscillation mode of the operating body are considered. Attempts to
use the operation of vibration systems in resonance mode for
horizontal oscillations have been described in this paper [14].
However, the natural vibrations of the partitions themselves were
not investigated. In cassette installations [4,13] only vibrations
excited by the vibrating drive are considered. Controlled intrinsic
oscillations of partitions dividing products can be used as an
additional source of excitation of vibrations in a concrete mixture
during compaction of articles [15].

2 Main body

Consider the cassette unit consists of a metal mold, divided into
individual cells by using the slip sheet - partitions. Form mounted
on elastic supports, and is driven to oscillate by means of
mechanical vibration exciter mounted circular oscillations.

Partitions - cells that are perpendicular to the direction of the
forced oscillations are drawn into vibrations and contribute to
compaction of the concrete mix. Therefore, in considering the
future shape partition as active working body that interacts with
the sealing medium.
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They are integrated the integrals in the last expression by parts
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The term in the square brackets is equal to zero [11]. Then the
variation of the potential energy is equal to:
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In the formulas (5) and (7) the notation summary of shear forces
(Qx Qy), bending (M,,M,) and torsional moments (M,y).
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thickness of the plate.
Integrals of equation (7) form the boundary conditions on the
contour of the plate.

Four types of boundary conditions for the investigated rectangular
plate of constant thickness are discussed:

— During the bending moment and shear force at the free edge are
equal to zero:
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— And at a deflection angle of rotation fixed edge section , for
example at
X = a, is equal to zero:
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— At the trough and the general point pivotally supported edges are
equal to zero:
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The variation of the kinetic energy is equal to:
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After substitution of (12) and (7) in the variational equation of
oscillations plate (2) and the separation of parts in charge of
boundary conditions , variations of an equation of transverse
vibrations of a thin elastic plate :
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For free oscillations at g = 0 the solution is found in the form of :
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Accordingly , equation (13) will form
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Consider the boundary conditions for various cases, securing the
ends of beams (Table 1).
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Table 1: Boundary conditions for various cases, securing active working
body ends

Fixing ends X M do | dv @
¢ dx dx
0 | 0 0 * * 0
7 e I 0 " " 0
0 | 0 * 0 * 0
ﬂ | 0| *w * 0
7
0 | 0 * 0 * 0
| * 0 * 0
0 | 0 * 0 * 0
| 0 * 0 *
X (%),Y, (y)— beam functions.
Frequency of oscillation is determined by the formula
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Two cases of boundary conditions are considered:
- Two opposite sides are rigidly fixed, and two others - free;

- Two opposite sides hinged, the other two are free.
The first case corresponds to the rigid mounting (welded) plate to
form the walls, and the second case - reliance free (detachable
hinged) plates.
For the first case the beam function is written as
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For the studied plates function G,,G,,H,,H,,J,,J, will be equal

to:
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3. Conclusion

1. Based on the options analysis for the installation of an active
working body for the formation of concrete products, presented in
the plate form, oscillations resonance frequencies calculation is
performed, with different viscoelastic fixings.

2. The obtained results allow solving the problem of resonance
frequencies of the oscillations of the working element taking into
account the medium influence in order to determine the maximum
energy transferred from its concrete mixture, which will allow
reducing the energy costs for the formation of concrete products.
3. Plate vibrations are considered for different attachment cases
when the two opposite sides are rigidly fixed, and the other two
are free and the two opposite sides are hinged, the other two are
free.
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