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IMPROVEMENT OF THE SCREW DESIGN IN ORDER
TO PREVENT OVER-PRESSING OF THE MATERIAL
IN THE SCREW FEEDER

Annotation. The article proposes a way to improve the design of the screw screw feeder based on

the prototype of the auger with grooves on the turns in order to prevent under-pressing of the
screw feeder material. The design of an improved auger with geometric dimensions was designed.

The proposed design of the auger with a comb structure will contribute to the stable operation of
the auger without material jams and more effective cleaning of the feeder body.

Introduction. The screw feeder is designed for uniform and controlled supply
of bulk, powdery, granular and even viscous materials [1].

The screw feeder works as follows. Usually, the material enters the loading
pipe of the screw feeder from the hopper, and then into the housing on a rotating
auger, which is driven by an electric motor. The auger transports the material to the
outlet of the screw feeder housing. The speed at which the screw rotates depends on
the speed of the material being transported.

The main purpose of the screw feeder is a uniform supply of even materials
that are complex in physical properties.

Literature review. Let's analyze the design features, advantages and
disadvantages of the screw feeder.

A feeder is a device designed for uniform feeding of various receiving devices:
conveyors, crushers, molding machines [2].

According to the principle of operation of working bodies, there are the
following feeders:

- draught (tape, lamellar, chain);

- rotating (screw, plate, drum and blade);

- swinging (plunger, pendulum and carriage) [2].

Screw feeders are used to move light-bulk materials — from fine-grained to
dusty, and pieces of small-piece cargo should be of low hardness and abrasiveness
[2].

The main working bodies of the screw feeder are the auger and the body. These
working bodies are subject to the greatest wear and tear, as they are in direct contact
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with dry or wet material being transported. Therefore, during operation, the screw
turns can be erased when in contact with dry material and be subject to corrosion
when transporting wet material, which over time can lead to destruction and
replacement of the screw and housing. In our study, we will pay attention to the
auger, as one of the main working bodies of the screw feeder, on the transportation
of which its performance depends. This working body can be in the form of a
conventional axial auger, and for soft materials - in the form of a spring and also for
light materials - in the form of an axial auger of increased power. Most often, the
auger 1s made of carbon and stainless steel. For a specific task, it is possible to adjust
the optimal performance of the screw feeder using a frequency converter.

Advantages of screw feeders: simplicity of design, tightness, productivity,
small overall dimensions, simple maintenance and repairs, ease of material
unloading.

The disadvantages of screw feeders include: the inexpediency of using sticky
and highly abrasive substances for transportation, mechanical abrasion of the main
parts - the auger and body, the occurrence of seals and compression of the material
between the turns of the screw and the body during the transportation of raw
materials.

To eliminate the lack of compression of the material between the turns and the
body of the screw feeder, a literary and patent search for options for improving the
design of the screw screw feeder was carried out. We find and consider further 3
technical solutions for improving the design of the auger to prevent under-pressing
of the material in the screw feeder.

The source [3] discusses the design of the screw, which includes an improved
screw mechanism in the form of a braided cable. This feature of the screw design
allows you to adjust the speed of rotation and cleaning of the feeder housing. The
technical result of this design of the braided cable auger is the reduction of material
losses due to special cable elements.

The source [4] proposes a screw design with grooves on the screw turns and
with anti-blockage elements, which includes additional elements for loosening and
vibration, which helps to eliminate material congestion in the feeder housing. The
technical result of the screw with grooves on the screw turns is improved
cross-country ability for powder materials, reduced downtime and increased
productivity.

These technical solutions provide options for upgrading the basic screw feeder,
from elastic/hinged designs for flexibility to anti-lock braking systems with scrapers
and vibration for handling problematic materials. The choice depends on the specific
operating conditions (type of material, track, accuracy requirements).
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The source [5] offers an elastic auger for bulk materials. The elastic (flexible)
auger allows you to adapt to transportation conditions, while reducing the risk of
breakage of the auger turns and can be used in curved and difficult routes.

The technical result of the elastic auger design is to increase the flexibility
and adaptability of the auger, which reduces wear, improves transportation in
confined spaces, and prevents jamming due to the elastic properties of the auger
turns.

The source [6] describes the transport and dosing of chemical powders using a
spiral conveyor with internal cutouts in the screw turns. Such a screw can also be
used for dosing other fine and powdery materials in chemical, construction, food
and other industries.

The technical result of the design under consideration is an increase in the
efficiency of transportation of bulk, powdery or caking materials due to the creation
of additional mixing zones and the destruction of compacted masses. The arched
spiral elements capture material from the inner layers of the flow, lift it and re-move
it into the transport stream, which improves feed uniformity and reduces the
formation of stagnant zones.

Formulation of the problem and purpose of the article

Thus, the main problem of the study, which has not been sufficiently solved by
scientists, as revealed as a result of the literature and patent analysis of sources [1-
6], is the formation of stagnant zones during the operation of augers of the screw
feeder.

The purpose of the article is to identify a way to improve the design of the
screw screw feeder to prevent under-pressing of the material in the screw feeder
SCrew.

Research results. On the basis of the prototype [4], the design of the screw
screw feeder was chosen as the most expedient among the considered technical
solutions. Improvement of the screw design with the use of longitudinal grooves on
the surface of the screw turns was proposed. These grooves along the entire diameter
of the screw have a height of 10 mm on the screw turns and are located at an angle
of 60 ° to each other. which helps to prevent the material from being pressed between
the body and the auger of the screw feeder. An auger design was designed based on
a prototype with longitudinal grooves on the surface of the auger turns, which is
shown in Fig. 1.

Fig. 1 in view A shows a side view on an enlarged scale (4:1) of the screw turns
with grooves. In Fig. 1, in view B-B, the screw turns with grooves with their
geometric dimensions are presented on an enlarged scale (5:1).
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Fig. 1. Improved screw feeder screw design

The proposed screw for the screw feeder, which contains a body with inlet and
outlet pipes, inside of which there is a rotating screw with toothed (dusty) turns from
the outer edge of the screw turns, transports the material.

The principle of operation of an advanced screw feeder with an auger with
grooves on the turns is as follows: the drive shaft of the auger rotates from the
electric motor; screw turns with a comb structure are transported

Material. Thanks to the grooves on the screw turns, the walls of the screw
feeder housing are cleaned better. Also, there is an additional loosening of the
material and the destruction of lumps between the auger and the body of the screw
feeder.

Based on the improvement of the screw with a comb structure, you can get:

- a significant reduction in the likelihood of screw feeder shutdowns due to
clogging;

- reducing the labor intensity of maintenance and cleaning;

- increase in productivity and reliability and stable transportation of wet and
caking materials;

- prolongation of the overhaul period [4].

The technical result of the application of the selected improved design of the
feeder with grooves on the screw turns is a higher technical effect in preventing
under-pressing and cleaning the inner surface of the screw feeder housing, which
corresponds to the goal of the article.
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Conclusions. The proposed design of the improved auger with grooves on the
screw turns of the auger provides the destruction of stagnant zones in the auger,
stable transportation of both bulk and wet materials. The improved design of the
auger can be recommended for use in chemical, construction, pharmaceutical and
other industries.
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