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A review of the design and operating principle of a screw grinding-polishing machine for grain of legumes, which enhances the quality of the surface treatment and finishing of grain to the same geometric shape and surface finish. Functional relationship has been formed between the technological performance of the machine and its main geometric parameters of kinematics. In the step algorithm we derived analytical formula for mass, bulk and piece performance of screw grinding-polishing machine.
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Statement of the problem. The introduction of international standards and norms of quality food requires upgrading of domestic processing enterprises to more modern and energy efficient manufacturing equipment for production that would meet the standards introduced. Patriotic range of process equipment for grains production, including mechanical means grain surface treatment, cannot comply with energy efficiency as well as in terms of quality of output products. To prove the technical equipment of enterprises of grains production to the current level of improvement required technological equipment with more energy efficient and high-quality surface treatment process grain grasses and legumes.

Analysis of recent research and publications, which discuss the problem. Currently, there are enough wide range of machines [1, 2, 3] for the surface treatment of various grains as the design of the structure and operation of the principle and method of manufacturing the impact on the surface of the material. The greatest popularity of technological machines [1], in which process the surface treatment is carried out in two stages: first grain material is peeling, due to shock deformation against a hard surface, and because of the friction of abrasive surface working of the process of polishing and final tuning surface condition the required quality.

These machines have a major drawback, namely not conduct individual treatment of each grain separately to bring their surface polished to a state that will contribute to a better appearance and improved food quality and technology.
The aim of research is to restore detailed review patented technology machines for grinding and polishing of grain legumes, which will improve the quality of the surface treatment of grain peas and bring it to the same geometry and surface finish. The objectives of the study included coverage of the highlights on the structural and functional parameters of the particular definition media performance screw grinding-polishing machines.

Results of research. Screw grinding-polishing machine (pic. 1) consists of a fixed frame 1, block 2, 3 inlet and outletfitted 4. Inlet fitted with special rings 5 ​​and 6 of different diameters d1> d2. In the case 2 machine is placed coaxially horizontal drum with a screw thread 7 and 8. Abrasive surface around a horizontal cylindrical drum 9 is equipped inside perimeter around the brush cylinders 10 rotatable around their axes. To remove the husk machine is equipped with a channel 11 for air supply and output channel 12 connected with aspiration system. Purge air internal space housing 2 via radial channels 13. The drive shaft 7 from the electric motor 14 through a flexible kinematic connection 15 [4].
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Pic. 1. Screw grinding-polishing machine
The machine works as follows.

Pre-cleaned and calibrated sized grain legumes comes to the inlet fitted 3, which under its own weight passes through a hole diameter d1 ring 5 and enters the conical space between the rings 5 ​​and 6 and again under its own weight and low vibration piece passes through the diameter d2 gets 6 rings and screw in the groove shaft 7. Shaft through kinematic connection 15 is driven by the engine 14 in a rotating motion, under which the grain moving and spinning in a spiral groove in the longitudinal direction inside the pipes 2 between 3, 4, undergoes a mechanical processing at different kinematics-power conditions through abrasive friction surface 8 horizontal shaft helical grooves 7 and repeated actions brush tangent cylinder 10 all the way to their displacement. With the gradual approach to outlet fitted 4 surface grain legumes becomes homogeneous condition and cleanliness.

Productivity screw grinding-polishing machine can be represented as the following functional dependence:



[image: image2.wmf])

,

b,

a,

i,

f(n,

=

Q

g

b

,
(1)

where n – speed motor;

і – gear ratio of motor to the shaft;

а – working width of spiral grooves;

b – working height of spiral grooves;

β – angle of spiral;

γ – fill factor peas a round of spiral grooves.

To derive an analytical form of the present depends, first, the performance of the machine in a classical form, namely a shift elementary volume of grain mass in time along the drum in its axial direction:
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where V – the value of the grain mass volume element;

τ – moving grain mass volume element.

The magnitude of the elementary volume take the volume of grain that is in the spiral groove and the one-turn it.

Volume one round of helical grooves can be defined as follows:
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where ℓ – the length of one coil spiral, 
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di – internal diameter of helical grooves.

Experimental studies have established that the width (a) and height (b) of spiral grooves such as peas product depends on its medium size and conditioned by the need of free movement without jamming in a confined space. Therefore, the geometric dimensions of grooves accepted based on the following dependencies:
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where dp – average diameter size of calibrated peas.

Substituting a and b in the formula (3) we get:
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Time displacement volume element V, corresponding to the length of the elementary point moving spiral of one turn, inversely proportional to the frequency of rotation of the drum:
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where nd – drum speed, min-1.

Knowing gear ratio flexible kinematic connection (i) and the rotor speed of the electric motor (nel.m.) can determine the frequency of rotation of the drum with screw thread:
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Taking into account formulas (6–8) hour performance screw grinding-polishing machine will be determined by the following expression:
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Since the machine allows for individually processing grain peas, it is advisable to determine not only the overall performance and productivity on the number of grains being processed.

Piece performance can be derived from the relationship:
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(10)

where Vp – the average volume of a pea.

If simplified geometric shape of peas, you can submit it as a globular body volume is calculated:
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Knowing the volume of a pea and overall volumetric productivity performance will be determined individually:
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(12)

Using the formula (12) can be found mass productivity of screw grinding-polishing machine:
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(13)

where mp – the average weight of a pea.

Conclusion. Thus, using screw grinding-polishing machine with a set of brush cylinders and shaft helical groove cut from the abrasive surface allows the piece to process grain legumes throughout its surface, which improves the quality and uniformity of the geometry and surface finish of grain.

1. BIBLIOGRAPHY
2. А.с. SU 1639738 A1, кл. МПК5 B02B 3/02. Шелушильно-шлифовальная машина / 
И. Р. Дударев, Л. И. Гросул, И. В. Настагунин, Г. А. Глобенко ; собственник : Одесcкий технологический институт пищевой промышленности им В. И. Ломоносова / 4676247/13 ; заявл. 11.04.1991 ; опубл. 11.04.2089, бюл. № 13.

3. Деклараційний патент України на винахід UA 61713А, кл. B02B 3/02 (2006.01). Лущильно-шліфувальна машина для зерна / Ліпнягов П. П., Мартинов С. О., Ушкаренко В. О., Шевченко П. І., Дударєв І. Р., Ліпнягов М. П., Дударєв І. І. ; заявник і патентовласник Товариство з обмеженою 
відповідальністю «ВЕЛЕС» 2003042866 ; заявл. 02.04.2003 ; опубл. 17.11.2003, бюл. № 11/2003.

4. Патент на изобретение RU 
2159679, кл. B02B3/02. Шелушильно-шлифовальная машина / Иванов Н. М. / собственник Закрытое акционерное общество научно-производственное предприятие фирма «ВОСХОД» 99112348/13 ; заявл. 11.06.1999 ; опубл. 27.11.2000.

5. Патент України на корисну модель UA 110817, кл. B02B 3/10 (2006.01). Шліфувально-полірувальна машина / Арендаренко В. М. (UA); Іванов О. М. (UA) ; заявник і патентовласники Арендаренко В. М. (UA), Іванов О. М. (UA u201603422 ; заявл. 04.04.2016 ; опубл. 25.10.2016, бюл. 
№ 20.

PAGE  
3

_1546080840.unknown

_1546080845.unknown

_1546080847.unknown

_1546080850.unknown

_1546080851.unknown

_1546080852.unknown

_1546080849.unknown

_1546080846.unknown

_1546080843.unknown

_1546080844.unknown

_1546080841.unknown

_1546080835.unknown

_1546080837.unknown

_1546080834.unknown

