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ABSTRACT
The motive of this paper is to analyse the vibratory bowl feeder for feeding small components. We all know that
automation has become the major part of industrial work which reduces human efforts and the cost of production.
Automation and automatic controls has proven there high accuracy, precision and quality of product. Along with these
advantages it saves the time of production. The vibratory bowl feeders are used where we need to feed small components
to a machine in a proper orientation from mixed oriented components with a required speed and fees for the machine.
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INTRODUCTION
Vibratory bowl feeders are the type of mechanical feeders used for feeding components on an assembly line or
for feeding a machine in a desired orientation; they are a very useful method for conveying or feeding various
parts and materials in automatic assembly system. It is a common device which is used to feed discrete
components, one at a time for assembly on industrial production lines or for the purpose of further machining.
The parts are placed in bulk into the feeder and then obtained in the desired orientation. Compared with other
conveying means vibrating feeders have low energy consumption and cause little pollution. They are wear
resistant and do not influence the quality and character of the product they handle. A vibratory bowl feeder
remains the most popular kind of feeder used in the production industry due to its versatility and simplicity.
These are more economical and a suitable alternative to manual labor. Vibratory feeders are also utilized in
pharmaceutical, automotive, electronics and food industries.

SURVEY
A survey was conducted in wood sector industry where we saw couple of workers were required to pick each
nail or a screw out of a bunch of nails/screws and had to place them on an assembly line with their heads
facing in one direction. They say the work was hectic and fatigue inducing. Rather to this feeding of screws or
nails with wrong orientation has very adverse effect on whole production process, it could lead to non
attachment of two pieces of wood prominently and could lead to hazard. In order to solve this issue we came
across various feeder, out of which vibratory bowl feeder would meet all our and industries needs.

PAST WORK
1. Studies have been conducted on various materials in order to find the load bearing capacity of the container
(bowl) with a spiral track running through its inner circumference and subsequently climbing up on its inner
wall.

2. Mainly the container has been targeted in order to find the load bearing capacity of the material of the bone
due to subsequent loading and unloading.

3. Finite element analysis was performed on the bowl which is the main part in this project through which the
values were abstracted.

4. In our project we have made a CAD model of the Bowl and so that various types of stresses will be
obtained.
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5. We are using Ansys 15 to calculate the stresses, mode shapes will be used in the further design.

OUR OBJECTIVE
To design and fully develop the Vibratory Bowl Feeder as an automated orientation tool and automatic
feeding device. This could be used as a prototype for future automated orientation tools.

To identify, study and design a wide range of future tools that would in future provide a platform for a flexible
Vibratory Bowl Feeder system with large scale application in industry.

To build and test the new system when feeding a specific targeted component.

To evaluate the performance of the Vibratory Bowl Feeder using experiments.
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To examine the operation of Vibratory Bowl Feeder identifying the critical aspects of its performance. The
dynamics and mechanics of vibratory conveying would be addressed at this stage.

ANALYTICAL METHOD
The state equation that models a vibratory bowl feeder assumes that the bowl and base are perfectly rigid
bodies and that all components of the bowl feeder behave in a linear fashion. The motion of the bowl and base
are constrained to vertical displacement and twisting about a vertical axis, with all other motions being
neglected. The leaf springs are assumed to be mass less, and in this model the mass of the springs is
distributed between the bowl and the base. Finally, the leaf springs are assumed to deflect in bending but not
in tension or compression. These constraints allow for motion along three degrees of freedom: the vertical
deflection of the base y1), the twisting of the base (λ1), and the deflection of the leaf springs (d), as seen in
Figure 18. The vertical and twisting deflections of the bowl y2 and λ2 will be expressed in terms of y1, λ1,
and shows the free-body diagram of the feeder bowl. The leaf springs exert an axial force, Fa, and a bending
force, Fb, on the bowl at a radius of r2. The electromagnet also exerts an attractive force, Fb, on the bowl.

Selection of components:

The vital components of the feeder can be:

 Plastic caps.
 Spouts.
 Capsules.
 Electrical connector.
 Bearing.

As well as heavy parts are:

 Anchor bolt
 Baring races
 Metal socket.

Calculating the force getting on the base of bowl due to the screw components.

Dimensions of single component : M6 x 12 mm

Density of component material : 7.85 x 10-6 kg/mm3

To obtain the mass of component using formula,

M = V x D

Mass = 7.85 x 10^6 x 6 x 12

M = 0.002669 kg

M = 2.669 gm

Now, we will calculate the force applied by single component.

F = M x 9.81

F = 0.002669 x 9.81

F = 0.02618289 N

The total force exerted by the total numbers component will be,

Considering the total components in vibratory bowl at once are 600.

F = 0.02618289 x 600

F = 15.709734 N
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Thus the total force by the components on the bottom of the vibratory bowl will be 15.70 N

The together bowl and base plate will take the load and thus we have to calculate the stress that can be taken
by base plate

The analysis on ANSYS for the load of 15.70 N

We have taken the diameter of base plate as 310 mm and then we have calculated the thickness of base plate.

The thickness of the base plate is 15 mm as the calculation on ANSYS

• Specification of Electro Magnetic Coil

We are going to select 170 UA electromagnetic coils by selection through the specification and according to
the use of coil.

A voltage regulator of 1500 UA for controlling of the electro magnet we have selected.

FIGURE
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