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Abstract. Vibratory conveyors are used especially withinagsroductions for the transport
of diverse materials and parts for assembling. Tesired oscillating movement is
accomplished by electromagnetic exciting forcese €Rciting force of this dynamic system
actuates between the carrying element and thaaherass. The inertial mass is fixed to the
ground by an elastic constraint using a relativalff rubber spring. This elastic constraint
ensures the conveyor’s stability and defines itsitpon towards the assembly line, but does
not meet relevant effective vibration isolation @s. One possible solution would be a
vibratory conveyor air suspension as is being thiced below.

Introduction

Vibratory conveyors are during the operation aswee of unfavourable vibrations, which is
transmitted to the ground. The principle of the enat transport depends on the right setting
of the carrying element oscillation in the resoreaarea, where one of the natural frequencies
of the system is equal to the frequency of thetagiforce. The effort of the operators is to
find effective vibration isolation, which reducdeetvibration transmitted to the ground. The
most effective solution is possible by air springkjch enables to reach a low stiffness of the
connection between the conveyor and the ground fabtis the most important requirement
for good vibration isolation, because the naturdfiency of the conveyor-ground-connection
is much lower than the frequency of the excitingcéo The article analyses the right position
of the air springs and their influence on the redttrequency of the carrying element.

Current Status

There are two primary ways of constructing vibrgtoonveyors, based on translational or
spiral motions (Fig. 1).

In this case there is the possibility to use a @nwo-mass mechanical system (Fig. 1),
where the masei3 presents the carrying element anl the inertial mass. The elastic and
damping constrain between both bodies is definel@dfysprings with given stiffne$82 and
damping coefficienb32. The connection of the inertial masR with the ground is realized
with rubber springs with a given stiffnek®1 and the damping coefficiebRl. The exciting
force F32 of the vibratory conveyor system is created usinglectromagnet. As the exciting
force F32 with a frequency of 50 Hz (314 rad/s) impacts los $ystem, it comes to resonance
oscillating on one of its natural frequency andato oscillating movement of the carrying
element.
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Fig. 1. Current status of the vibratory conveyad &a mechanical model.
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There arg2 andg3 the general coordinates of the magsandms.
The solution of these differential equations in Swtware MAPLE 14 shows the low

influence of the rubber spring stiffnek®1 on the natural frequency 314 rad/s of the system
(Fig. 2).

omega

Fig. 2. Amplitude frequency characteristic of pnatimsuspended vibrating conveyor.



Pneumatic Suspension of the Conveyor

The pneumatic suspension of the vibrating convagovery effective for minimizing of
dynamic forces that are coming from the frame efdbnveyor in the floor. This fact is due to
the very low stiffness of pneumatics springs. Tysem obtains other dynamic properties and
it is necessary to provide its correct dynamicuget-

To accomplish the required value of natural freqyed0 Hz of the dynamic system while
using pneumatic suspension requires the implementatf an elastic constraint (rubber
springs) between the inertial mas® and the horizontal hinged platform with reducedssna
ml (Fig. 3).
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Fig. 3. Vibrating conveyor system with air springdats mechanical model.

A dynamic triple-mass system (Fig. 3) has beenntee and typical amplitude frequencies
calculated in accordance to the constrain stiffliet®een inertial mass and ground (Fig. 4).
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There argyl, g2 andg3 the general coordinates of the mads m2 andm3.
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Fig. 4. Amplitude frequency characteristic of pneticisuspended vibrating conveyor.

The solution of these differential equations in gwtware MAPLE 14 shows the low
influence of the pneumatic spring stiffneel) on the natural frequency 314 rad/s of the
system (Fig. 4).

The arising typical amplitude on the resonanceueegy (Fig. 4) demonstrates that the
invented solution is able to ensure a proper resmascillation of the carrying element on
the one hand, and reaches an effective reductiatheotransmitted vibration by using the
pneumatic spring with relatively low stiffness ametother hand. This can be proved by
various measurements during the working time ofdheveyor see below. The acceleration
a= g3~ measurement of the carrying element shows, fyastem is oscillating at its
resonance frequency and that the transport eftigion’t be reduced at all (Fig. 4).

Conclusion

Pneumatic suspensions of vibratory conveyors hateonly to ensure a given stiff position
towards the assembly line, but are demanded tageascillation in the resonance frequency
area of the carrying element - the most importaguirement when realizing high transport
performance. The typical amplitude frequency of ¥il®atory conveyor system shows that
air suspension of a conventional conveyor depeadsstsettings. This means to keep the
demand on the carrying element resonance oscglafline requirement was solved by
implementing a triple-mass dynamic system as arthdu experiments to reduce the degree
of freedom and using air suspension would leachforeed changes of the elastic constraint
stiffness between both, the carrying element arel ittertial mass. This would cause
significant structural modifications. This solutioninimizes also the transfer of dynamic
forces into the floor.
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