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ABSTRACT
 
Report 144 pages, 18 figures, 1 table, 53 sources, 11 app. 
 
TECHNOLOGY, SILAGE IN BALES, POLYMER SLEEVE, equipment, BALE PACKAGING, STRETCH FILM WRAPPING.  
 
The object of research is a resource - saving technology for harvesting and storing haylage in bales packed in polymer sleeves, and equipment for wrapping haylage bales.

The purpose of the project - Development of resource-saving technologies with storage of haylage in rolls packed in plastic sleeves, and equipment  for packaging of rolls, which reduce costs by 1.5 times and increase the quality of the silage.

Research methods and equipment - patent, theoretical and engineering design, methods of technical mechanics and construction.

In course of the work, literary review and patent research on technology and devices for harvesting and storing haylage in rolls and vacuum pumps were carried out. Theoretical and experimental studies have been carried out. Parameters and modes of working bodies of the device for packing rolls are substantiated. Technical requirements, working drawings of the device for packing rolls were developed, its prototype and experimental samples of device were made, and production tests of the experimental sample of device were carried out. It has been found that the device meets the quality requirements of its work. Its functional, energy, performance indicators, indicators of reliability, safety comply with the requirements of regulatory documents.

The novelty of technology and equipment for harvesting and storing silage lies in the fact that the ends of sleeve are sealed with the removal of residual air between the ends of the outer rolls in sleeve.

During the testing period of device for wrapping rolls, no drawbacks were observed that could disrupt the technological processes for which they were intended. Based on the results of production tests, technical task was developed for the development of a prototype device.

The research results will be used in the development of a prototype device.  

The field of application is agricultural formations engaged in fodder production.

The degree of implementation. Implementation of developed technology is expected after the manufacture of device prototype. The effectiveness of device is determined by its acceptance test.
 
DEFINITIONS
 
In this R&D report, the following terms are used with the corresponding definitions, symbols and abbreviations:
 
Haylage is a forage made from thin-stemmed herbaceous plants harvested in the early phases of the growing season, dried to a moisture content of at least 45-60 % and stored under anaerobic conditions .
Device is a construction of devices for wrapping bales of haylage with wrapping in film .
Packaging - storage of bales of haylage in polymeric film. Not later than 2-3 hours after pressing, the rolls should be hermetically packed in agrostretch film.
Silage film ( agrostretch ) is a three-layer or five-layer high density polyethylene, 20 microns, 23 microns or 25 microns thick, which has increased puncture and tear strength. When harvesting green forages, packaging agrofilm allows to ensure the safety of forage for 1 year without reducing its nutritional value.
Evacuation - rarefaction of the air space between the ends of the outer rolls and the polymer sleeve.
Resource-saving technology is a technology that reduces the cost of harvesting silage bales while maintaining its quality.
"Perm" technology - preparation of "Haylage in package" of a group of rolls end to end in a line.
SYMBOLS AND ABBREVIATIONS
 
G  -mass of the wrapping ring, kg;
G 2 - mass of the coil bobbin with films, kg;  
a - number of wheels taking the load, pcs ;
D b - inner diameter of the ring, m;
d p  - diameter of the support wheels, m;
( –  angle that determines the position of the support wheels, ( = 38÷390 degrees;
l - distance between supports, m;
(n - rolling resistance coefficient (asphalt, concrete),
(n =0,015…0,025;

r - rolling radius, mm;
F2- resistance from tension of stretch- film, unwound from reels and while winding a roll of haylage, Н; 
V -circumferential speed of rotation of the ring band at the number of revolutions n , rpm;
(1 - coefficient of friction in pins;
d - diameter of the journal axles of the rollers, mm;
a - the number of coils on the wrapping ring, pcs ;
D - roll diameter , m;
b - width of the stretch film, m;
c - number of coating layers, pcs ;
e - amount of overlap (overlap), m.
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INTRODUCTION
 
Basis for implementation
Project No. AP05131204 "Development of resource-saving technology for harvesting and storing haylage in rolls packed in polymer sleeves, and device for packing and removing rolls from the sleeve" was carried out within the framework of the budget program BP 217 "Development of Science", subprogram 102 "Grant funding for scientific research". By priority "Energy and Mechanical Engineering". Under the sub-priority " Transport, agricultural, oil and gas and mining and metallurgical engineering" under an agreement with the Science Committee of the Ministry of Education and Science of the Republic of Kazakhstan No. 169 dated 03/15/2018 (Appendix A).
Relevance
The technology of harvesting silage in bales wrapped in film has been widely used in the world for over 30 years. In Russia and Belarus it is used for about twenty years and has established itself as an economic and efficient, reliable and ensures consistently high results (1(.  
Several varieties of this technology are used: haylage harvesting in rolls, by pressing and individually wrapped with foil; packing bales of haylage in polymer sleeves; with wrapping of rolls end-to-end with stretch film in a line forming a sleeve.
The difference between haylage according to this technology from the traditional one is canned fodder made from whole green grass, dried to a moisture content of 50-55%, pressed into rolls with a density of at least 350 kg / m 3 and packed in sealed polymer materials. With such humidity, the water-holding force in plant cells reaches 5.5-6.0 MPa, and the sucking force of many bacteria does not reach these indicators and is 5.0-5.5 MPa. Thus, the decay process is excluded, and in compliance with the entire technology (2(.
When harvesting haylage in bales using the technology with individual film wrapping, the plant mass mowed in the optimal growing season is dried up to 50-55% moisture, raked into rolls and pressed with a round baler to a density of 400-500 kg / m 3 . The prepared rolls (within no more than 2-3 hours from the moment of pressing) are delivered to the storage place and wrapped with a special self-adhesive film with a thickness of 0.025 mm using a mobile wrapper. After sealing, cell respiration and undesirable microbiological processes practically cease in the roll, due to which the resulting feed is almost as nutritious as the original raw material  (3( "Silage in a package" and in winter it remains as nutritious and aromatic as it was in summer, and in terms of feed properties as close as possible to freshly cut grass.
This method is most acceptable for feeding young animals, livestock in small cattle farms, for subsidiary and private farms. The experience of using this technology in Canada, the United States and Germany has shown that its greatest economic efficiency is achieved by farmers keeping 50-100 cows. In the CIS countries in the field of research and development on technologies, the Republic of Belarus and Russia occupy a leading position.
The advantages of harvesting haylage in film-wrapped rolls are as follows  (4(: wrapped haylage is prepared from whole plants, which provide a complete chewing gum for cattle; completion of the technological cycle within one day makes it possible to ensure that weather conditions are taken into account and exclude their influence on quality of the finished feed; harvesting of each batch of haylage begins and ends also within one day - everything that is mowed in the morning at the end of the day is packed in the warehouse; when feeding, a fresh portion of feed is opened and distributed to the animals every time, which guarantees its stable quality and predictability of feeding, not all livestock breeders know that 3-4 days after opening the trench, the quality of feed decreases by almost 50% and, accordingly, the effectiveness of feeding decreases; the daily productivity of a set of machines for the "Packaged silage" technology is 120-150 tons of silage; with a dairy herd productivity of up to 5000 kg of milk per year, it is possible to completely abandon the addition of concentrates to the ration of animals (4(.
The technology of harvesting haylage in rolls wrapped in foil can be carried out by the “KOKON” machine complexes (“Bobruiskagromash” RUPE, Republic of Belarus) or “Salyut” (“Permagromash” LLC, Russia). The complexes perform an interconnected technological cycle: grass mowing with simultaneous crushing or conditioning; tedding and fluffing the grass mass; roll formation; selection of rolls and pressing into rolls; wrapping bales of haylage in special film; grinding and distribution of finished feed to animals. 
The complex of machines "KOKON" includes: KPP-3,1trailed disc mower; GVR-630 rake-tedders; PR-F-145 baler; OP-1 bale wrapper; capture of ZR-1 rolls with  PSN-1 loader;  TP-10 transporter of rolls (5(.
The "Salyut" complex of machines for harvesting green forage (CHF) with packaging in film "Haylage in packaging" includes: Rotex R 5 mower-conditioner, 6T540N fluffer, GR 4503 PS rake-rake , R 12/155 Super round baler , FW 10/200 wrapper of rolls , " Front Lift " loader of rolls and IRK-01 shredder-dispenser of rolls (6(.
The "Rosselmash" company has developed a complex of machines for harvesting haylage in rolls packed with film, which includes: BERKUT 3200 rotary trailed mower ; GKP-600 wheel-finger rake; PELIKAN 1200 round baler ; TPR 8/10/16 trailer for transportation of rolls; Cormorant Vertical 800-1200 self-unloading vertical bale wrapper (7( Similar machines are produced by the" Sipma " firm (Poland) (8( 
The disadvantage of technology of harvesting silage in bales wrapped in film is the high specific consumption of the film and the low performance of wrappers up to 30 bales / h. The reason is that with each revolution of the wrapping table and the application of the film to cylindrical part, the film is constantly applied to the end parts of the bale. Therefore, for wrapping one roll weighing up to 500 kg, 0.97 kg of film is required. One reel of film with a width of 500 mm and a length of 1800 mm is enough to wrap 16 bales of haylage (9(. The cost of machine complexes using the technology of harvesting haylage in rolls wrapped with foil from companies from near and far abroad is expensive (70,000-75,000 USD), which is not always acceptable for farms in Kazakhstan.
Recently, a solution was found for food storage in rolls, wrapped in foil, as the most progressive direction, but with considerable savings in consumables - synthetic adhesive film  (10(.This solution was proposed by Canadian equipment manufacturers - a wrapper of bales and rolls with tight packing of their end to end. Developers of packers are ‘ANDERSON GROUP’’ and ‘’TUBE-LINE’’(Canada) (11,12(  They supply the Russian market high-speed wrappers rolls the TUBE - LINE with dense laying them end to end and STRETCH-O-MATIC(13(.  
"Navigator - NM" LLC supplies various types of bale wrappers from all over the world, incl. speed packer rolls series NEOLINER SW 120 (14(. "Krasnokamsk RMZ" (Russia) has developed packer rolls SW 120 (15(. Silage bales prepared in the field by the round baler are transported to the storage location. There they are individually stacked end-to-end on the bale wrapper conveyor. A rotating hoop with two standard 75.0 cm stretch tape reels wraps the moving rolls in several layers of film, which then slide onto the feed storage area in a long row of hermetically sealed round rolls. The ends at the beginning and end of this long cylinder are sealed with bag-shaped polyethylene plugs. Apparatus for winding rolls end to end as compared with the winding of each roll gives savings for at least 60%, reducing the acquisition costs of the film is almost 2 times, unit capacity increases to 120 reels per hour (2(.
The main disadvantage of group sleeve sealing is that sealing of the ends at the beginning and end of the sleeve is carried out manually after the end of the process of wrapping haylage bales with stretch film. During this time, air enters from the ends into the rolls, then into the sleeve, which increases the air content in it and further reduces the quality of the feed.
Another disadvantage of group sealing of the sleeves is the need to re-cover the end of the roll after removing the required number of rolls for feeding. The joints are loose and air permeability is possible.
In Kazakhstan, devices for wrapping a group of silage bales by wrapping with stretch film forming a sleeve are not produced. Therefore, the development of a resource-saving technology for harvesting and storing high-quality haylage in bales by wrapping with stretch film that forms a sleeve and a device for wrapping bales into sleeves, reducing costs by 1.5 times and increasing the quality of feed, is an urgent priority problem.
The theme of the project is relevant, because corresponds to the third task of the development of agrarian science: "Agrarian science should deal, first of all, with the transfer of new technologies and their adaptation to domestic conditions." 
Analysis of technologies and machines for harvesting and storing haylage in rolls packed in polymer sleeves allows us to put forward a working hypothesis as follows. The greatest effect will be obtained by using the technology of packing a group of bales of haylage, stacked tightly in the end in a line by wrapping a stretch film that forms a sleeve. And the device for its implementation, in comparison with the wrapping of an individual roll, saves at least 50%, reducing the cost of purchasing a film by almost 2 times. This technology avoids high consumption of expensive film and dramatically increases the productivity of the installation.
The novelty of the resource-saving technology for harvesting and storing haylage in bales wrapped with stretch film forming a sleeve is that the bales of haylage are packed with simultaneous sealing of the sleeve with the removal of residual air between the ends of the outer bales and the sleeve. Suction of residual air from the sleeve in the gap between the ends of the outer rolls leads to additional compaction of the mass, a decrease in the air content in it, thereby creating an anaerobic environment that prevents the development of mold fungi. As a result, the safety of the feed is ensured, and the quality of the haylage at the end of its storage will slightly differ from the original haylage material, which reduces feed losses and increases its nutritional value. This will reduce the cost of purchasing a stretch film by at least 1.5 times.
The scientific novelty of the work lies in the fact that theoretical studies of the processes of wrapping with stretch film of haylage bales, forming a sleeve with the removal of residual air between the ends of the extreme bales and the sleeve, have been carried out; theoretical and experimental dependencies were obtained that describe the processes of packing rolls, sealing the sleeve; designed structurally and technological scheme of the device and substantiated s   parameters of its working parts.
The practical significance of the technology for harvesting and storing haylage in rolls packed in sleeves and the device lies in the fact that when they are used in economic conditions, the cost of stretch film for forming the sleeve is reduced by 1.5 times, the safety of feed is ensured, and the quality of haylage increases and at the end of its storage it will differ slightly from the original silage material. This will increase the quality of alfalfa with a 20% crude protein content, no more than 25% fiber with up to 50 mg / kg of carotene, which will increase the demand from agricultural producers for haylage from alfalfa leaf mass. Implementation of the project results can increase the economic competitiveness of dairy farming in Kazakhstan. By producing better quality feed at reduced prices, milk yield will increase at a lower cost.
Purpose and objectives of the project
The purpose of research on the project for 2018-2020 was to develop a resource-saving technology for harvesting and storing haylage in rolls packed in polymer sleeves, and devices for wrapping bales in sleeves, which reduce costs by 1.5 times and increase the quality of haylage.
The tasks of conducting scientific research and patent research for 2018-2020 included:
- carrying out a literature review and patent research on the technology of harvesting and storing haylage in rolls packed in polymer sleeves, and device for packing rolls, vacuum pumps;
- selection of the structural and technological scheme of the device, carrying out theoretical studies to substantiate the parameters of the working bodies of the device for packing bales of haylage into sleeves;
- development of drawing documentation for the prototype and experimental samples of the device;
- production of mock-up and experimental samples of the device, carrying out its laboratory-field and production tests;
- preparation of a draft technical assignment for the design of a prototype device for packing rolls into sleeves.
The research results for 2018 are set out in the interim report on project No. AP05131204 "Development of resource-saving technology for harvesting and storing haylage in rolls packed in polymer sleeves, and device for packing and removing rolls from the sleeve" (inv. No. 0218RK00663).
The research results for 2019 are set out in the interim report on project No. AP05131204 "Development of resource-saving technology for harvesting and storing haylage in rolls packed in polymer sleeves, and device for packing and removing rolls from the sleeve" (Inventory No. 0219RK00537).
The purpose of research on the project for 2020 is to manufacture an experimental sample of a roll packer with its revision from a prototype, conduct production tests, develop a draft technical assignment for the design of its prototype, develop recommendations for using the developed roll packer according to technology and publish an article in foreign publications. indexed on Scopus databases with non-zero impact factor and 1 article in foreign peer-reviewed journal with non-zero impact factor.
The tasks of conducting research for 2020 included:
- to continue the current case studies on technology of harvesting and storage of haylage in rolls packed in polymer sleeves, and device for packing bales into sleeves, equipped with a vacuum pump;
-to continue and to complete the development of working drawings of an experimental model of device for packaging rolls;
- to purchase material, products and to make an experimental model of packer of rolls into sleeves with its revision from prototype;
-to prepare instruments and equipment for testing the experimental model of the device and conduct production tests of the experimental model of the roll packer;
-to prepare a draft technical assignment for the design of prototype roll packer;
- to summarize the research results and prepare final reports on patent research and research work for 2018-2020;
- to publish 1 article in peer-reviewed foreign journals indexed on  Scopus databases with non-zero impact factor and 1 article in foreign peer-reviewed scientific journal with non-zero impact factor; to issue recommendations on the application of developed technology and device for packaging rolls.
As a result of patent 's studies on the workpiece technology and storage of silage in rolls, packaged in polymeric sleeve, and equiupment for packaging silage bales in sleeves and analysis of the data, the development trends of the objects under study were clarified, 15 security documents were identified, the structural elements of which can be used to create a device for packing haylage bales into polymer sleeves and 18 articles describing a resource-saving technology for harvesting haylage in bales wrapped in stretch film that forms a sleeve. 

The project executors use the patent of the Republic of Kazakhstan No. 32132 "Method of harvesting haylage in rolls with packaging in polymeric materials and  device for its implementation" / O. Zhortuylov, A.S.Adilsheev, U.E.Bekenov, V.T. Soldatov, A. G. Evtifeev, A.A.Alekseek, K. Kalym.; applicant and patentee of “KazSRIMEA LLP; publ. 06/15/2017, at byul.№11 (16(.
Information on metrological support of scientific research work
In carrying out the research, the project executors used all the necessary control and measuring instruments and equipment, which are in sufficient quantity at the accredited testing laboratory of “SPC Agroengineering”LLP.
MAIN PART

1Choosing research directions

For medium-sized farms with cattle population of up to 100 livestock of cattle, AG-BAG produces "AG-Bagger FlexTuber 5603 Ballerina" [12]machine for storing and preserving round bales, and "Belagromash" produces UPR-1 (Figure 1) (13(.  
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Figure 1 – The UPR-1 packer of rolls

The UPR-1 roll packer is designed to mechanize the process of storing pressed silage mass into rolls into a polymer sleeve in order to maximize the nutritional value of feed without the use of preservatives. The roll wrapper UPR-1 has a fully automated work cycle, controlled by one operator. The wrapper mechanisms are powered by Honda petrol engine with a capacity of 8 hp. Productivity - from 50 to 60 bales per hour. Sleeve size: diameter 1.2 m or 1.5 m, length up to 45 m.

Technological process of pressed haylage mass in rolls with packing in sleeves is carried out by the UPR-1 packer(13( as follows: the sleeve is stretched in diameter up to 25% of the original size with a special mechanism. With the help of a pusher from receiving table, the roll is pulled into the sleeve, and after removing the tensile load, it is restored to its original state. As a result, excess air is squeezed out of the wrapped rolls and unfilled cavities. After laying the roll, the sleeve is sealed by tying its ends. Gases are generated during fermentation. They are removed from the sleeve immediately after loading and sealing. Holes are made in 2-3 places in the form of cruciform slots. They are sealed after the cessation of abundant gas evolution, about 2-3 days after loading. Feeding the silage can be started 6 weeks after harvesting. When using ready-made feed from the polymer sleeve, it is necessary to unload the required amount daily. Before unloading the feed, the sleeve is cut longitudinally, then the bales are loaded into the feed dispensers or vehicles using a loader, and the sleeve is securely tied to reduce the impact of secondary fermentation processes (13(.

The disadvantage of technology for harvesting haylage in bales packed in polymer sleeves is connected with the fact that if the diameter of the bale with haylage does not match the diameter of the sleeve, the feed is still partially damaged, although during packing the bales are strongly pressed against each other, gaps are formed at the joint between the bales still air. Gases are generated during fermentation. They are removed through cruciform slots, which are sealed after the abundant gas evolution stops. Nevertheless, air remains in sleeve, which contributes to appearance of molds, which reduces the quality of the feed.

Sleeves for storing hay mass in rolls are made of durable materials and feed in them retain their qualities for at least 2 years. As disadvantages, one can consider the use of a less common sleeve with a film thickness of 0.1 mm. Polymer sleeve with a thickness of 0.1 mm and a length of 60 m for packing rolls of haylage, grade TK 1500x0.1 TU BY 600012297.111-2012, is produced by JSC BZPI (Borisov) and is less common in the Republic of Belarus  (14 (. The sleeve is produced by order in quantity of at least 20 pcs. The cost of the hose is 210 USD (excluding VAT), which increases the cost of haylage.

For canning haylage and silage in rolls, plastic bags were used. Despite numerous recommendations, food after storage in such packages did not always meet the requirements. This was due to mismatch in the size of the diameter of the rolls and the bag made of film, in which it was packed. And the remaining air in the bag contributed to the appearance of mold (10(.

It is known to use gases (natural, carbon dioxide) to create an anaerobic (oxygen-free) environment by displacing air from the grass mass (15(. There is also known a method of creating an anaerobic environment that prevents the development of molds in the grass mass, pressed into a roll and laid in a polyethylene sleeve, provided by a vacuum of 0.03-0.05 MPA (16(. However, they have not found application in the practice of feed production due to their high cost, since additional equipment and material resources are required.  

To implement technological process of wrapping a group of rolls of grass mass with a stretch film, laid end to end, forming a long cylinder, wrappers of similar design have been developed in Canada, Denmark and Finland. Canadian manufacturers of the"ANDERSON GROUP" and the "TUBE-LINE" forage equipment supply to Russian market the"TUBE-LINE" high-speed packers of rolls with tight packing of their end-to-end and STRETCH-O-MATIC (17,18(. 

Under the license of the Canadian company the “Navigator-NM” LLC manufactures a high-speed packer of rolls of  NEOLINER series (Figure 2) (19(.
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Figure 2 - High-speed bale wrapper of  NEOLINER series
The bales of feed are loaded onto the wrapping table using a front loader. With the help of feed mechanism, the next roll is advanced and pressed against the previous one (to eliminate gaps), forming a long cylinder of rolls. In the central part of the table, a film is applied to the rolls with wrapping mechanism with two standard rolls of stretch film. Further, as the wrapper moves forward, the cylinder with wrapped bales descends to the ground. The wrapping process is synchronized with the bale feeding on the table and the cylinder laying on the ground and works in an intermittent cycle. The length of the cylinder can be shaped depending on the conditions of the storage area and other factors. The ends at the beginning and end of this long cylinder are sealed with hand-installed bag-shaped polyethylene plugs. Thus, the film is rationally spent on the long cylindrical part of the roll and only at the ends there is some delay and less rational use of the sealing material (10(.

The installation for end-to-end bale wrapping in comparison with individual wrapping of each bale provides a saving of at least 60%, reducing the cost of purchasing film by almost 2 times. The capacity of wrapping bales with foil is increased to 120 bales / h. This technology avoids main disadvantages of traditional technology of individual wrapping of bales, higher consumption of expensive film and low productivity(10(.

The "Peasant House" OJSC has developed the "Perm" technology for harvesting haylage in a line. The technological process of harvesting haylage in bales, wrapping with stretch film in a line, includes the following operations: mowing, fluffing, raking into a swath, pressing bales using a baler, high-speed packaging using a self-propelled high-speed packer, feeding with a bale cutter. Almost all equipment used in the technology is produced by Krasnokamsk RMZ LLC. These are: ROTEX mower-conditioner, R12 / 155 SUPER baler, SPEEDWEY 120 high-speed bale wrapper, IRK-01.1 bale cutter, FRONTLIFT front loader with a wide range of working bodies, which is aggregated with most models of MTF tractors. This innovative technique is universal in Russia and allows to significantly increase the productivity of the dairy herd, as well as to improve the quality of milk (20(.  For better sealing, it is recommended to wear special caps on the end sides of the formed "line". If they are absent, place plugs made of hay, straw or individually wrapped bales on the ends. 

New Zealand has developed the HELIWRAPPER mounted bale wrapper to be coupled to tractor. The tractor must provide an oil flow of at least 14 l / min. The advantage of the bale wrapper is that it has a simple structure, easy operation, it only needs a high-powered tractor capable of transporting up to 840 kg and a rear hitch of category 2, modernized on the basis of hydraulic lift(21(. The working bodies of the bale wrapper are driven by the tractor hydraulic system.

The disadvantage of the packer is that during its operation, the tractor pulls it next to itself (behind and sideways) outside the center of the machine, the support skis, which act as a wheelset, can deflect the machine from the line of laying bales, which lie in a zigzag pattern. Therefore, ski supports are not applicable on uneven surfaces, for example, on areas with a loose, soft (dried peat), hard base.

The disadvantages of all packers of haylage bales for storage by wrapping with stretch film forming a sleeve are that the processes of installing bag-shaped polyethylene plugs at the ends of the outermost sleeve bales are not mechanized. The plugs are installed after the sleeve is laid on the ground, manually, with a delay. In this case, gaps are formed between the plug and the end of the rolls, where air still remains. If the sleeve ends are not covered in time, i.e. the first and last rolls, there will be too much oxygen in the open rolls, it will persist and oxidize the feed, interfering with normal maturation, which will adversely affect the safety of the feed. Oxidative reactions occur in the voids, resulting in spoilage of the feed, for example, rotting during storage, which reduces the quality of the feed.

In Kazakhstan, devices for wrapping a group of silage bales by wrapping with stretch film forming a sleeve are not produced. Therefore, the development of a resource-saving technology for harvesting and storing high-quality haylage in bales by wrapping with stretch film that forms a sleeve, and a device for wrapping bales into sleeves, reducing costs by 1.5 times and increasing the quality of feed, is an urgent priority problem.

The experience of using the technology of harvesting haylage in rolls packed in polymer sleeves has shown the inefficiency of storing haylage in sleeves, because the quality of feed is significantly reduced and the cost of purchasing a bag increases. In this regard, we have taken the Perm technology as the basis for the technology of harvesting and storing haylage in rolls packed in polymer film. Instead of an expensive, less common polymer sleeve 0.1 mm thick, a stretch film 0.025 mm thick, 750 mm wide, 1500 m long, wrapped on a roll in 6 layers will be used. The cost of one reel of stretch film is 56-59 euros. Stretch film is produced by Biocom LLC and Profi-Agropark Technology (Grodno, Republic of Belarus), SILOTITE (Belgium) and RANIWRAR (Finland) (22(.

Kazakh Research Institute of Mechanization and Electrification of agriculture has developed a KP-3.0 mower-conditioner for two-fractional mowing of grasses, a PR-400V round baler, which can be used in the technology of harvesting hay mass in rolls wrapped with a stretch film that forms a sleeve. To introduce the technology into production, it is necessary to develop a device for wrapping rolls end-to-end by winding with stretch film into sleeves.

Selected areas of research are:

- to develop a trailed packer of haylage bales end-to-end by wrapping with stretch-film, forming a sleeve, aggregated with the MTZ-80 tractor;

- to mechanize the process of covering the ends of the outer rolls in the sleeve with the removal of residual air in the sleeve, eliminating the formation of mold fungi, thereby increasing the quality of feed.

For feeding cows in order to obtain high milk yields, high-quality haylage is harvested. For this, in separate sleeves, rolls of hay mass are packed, mowed from the upper leaf part of the forage plants, where the protein is 30-35% more than in the lower part of the plants. This method of harvesting haylage in rolls with packaging in polymeric materials and a device for its implementation is protected by patent RK No. 32132 [11].

In the future, the leaf mass of grasses can be separated from the stalks of forage grasses by stripping at the root and loading it into vehicles with simultaneous mowing of the lower part onto a swath for making hay (23(. The sheet mass is delivered to the drying unit and dried using an electric air heater up to 550 humidity. Then the sheet mass is pressed into a roll by the baler, wrapped in a net and wrapped in a stretch film(24(.

In the process of solving the set tasks, patent, theoretical and engineering calculation methods were used. The general research methodology provided for:

- refinement of the parameters and modes of the working bodies of the device for packing rolls, resource-saving technology for harvesting and storing haylage in rolls packed in polymer sleeves and removing them;

- development of a draft technical assignment for the design of an experimental model of a device for packing rolls;

- development of recommendations on the application of the developed technology and device for packing rolls.

2 Research program and methodology
 

2.1 Research program 2018-2020

 

2.1.1 Literature review and patent studies on preparation and storage of silage technology rolls packed in plastic sleeves and devices for packaging rolls and rolls of the recess of the sleeve (machines) vacuum pumps.       

2.1.2 The choice of structural and technological schemes of machines.     

2.1.3 Conducting theoretical studies to substantiate the parameters and modes of the working bodies of machines.     

2.1.4 Substantiation of parameters and operating modes of machines.     

2.1.5 Development of technical requirements for the design of prototype machines.     

2.1.6 Development of working drawings of prototype machines. Generalization of research results and preparation of interim reports on patent research and research.     
2.1.7 Continued development of working drawings of a prototype device for packing rolls.     
2.1.8 Purchase of materials, purchased products and production of a prototype device.     
2.1.9 Carrying out experimental studies of the work of the working bodies of the device for packing rolls in laboratory-field conditions.     
2.1.10  Analysis of results of experimental studies of the operation of the device for packing rolls and the refinement of its parameters. Submitting an application for an invention to obtain a patent. 
2.1.11 Development of technical requirements for the design of a prototype device. 
2.1.12 Development of working drawings of the experimental model of the device. 
2.1.13 Continuation of the development of working drawings of the experimental model of the device for packing rolls. 
2.1.14 Purchase of materials and purchased products and manufacture of an experimental model of the device with its revision from a prototype. 
2.1.15 Preparation of instruments and equipment for testing the experimental model of the device. 
2.1.16 Carrying out production tests of an experimental sample of the device. 
2.1.17 Processing and analysis of the results of production tests of the experimental model of the device. 
2.1.18 Development of a draft technical assignment for the design of a prototype device. 
2.1.19 Publication of 1 article in peer-reviewed foreign journals indexed in Scopus databases with a non-zero impact factor, 1 article in a peer-reviewed scientific journal with a non-zero impact factor and publication of a recommendation on the application of the developed technology and device. 
2.1.20 . Generalization of research results and preparation of the final report on patent research and research work for 2018-2020. The work schedule for the project is given in Appendix A. 
2.2 Methodology for performing research work for 2018-2020
2.2.1 Literature review and patent studies on preparation and storage of silage technology rolls packed in plastic sleeves and devices for packaging rolls and rolls of the recess of the sleeve (machines) vacuum pumps.  
Literature review and patent research conducted in accordance with ST RK GOST R 15.011-2005  (25( of leading foreign countries with high mechanization of processes in agriculture (Kazakhstan, Russia, Belarus, Ukraine, Uzbekistan, the USA, France, Germany, England, Japan etc.). The patent search was carried out using the necessary information sources: special literature; catalogs of equipment produced in different countries and firms; brochures for agricultural machinery; price lists of factories, firms and the international database  Thomson ,  ELSEVER . Retrospective search 15 years from 2005 to 2020.
 
2.2.2 Selection of structural and technological schemes of machines
The choice of design and technological schemes of machines for packing and removing rolls from the sleeve was made on the basis of materials obtained from the analysis of the results of a literature review and patent case studies. As a result of the analysis of the considered schemes, their advantages and disadvantages were revealed and the most rational machine schemes were selected.
2.2.3 Conducting theoretical studies to substantiate the parameters and operating modes of the working bodies of machines
Theoretical studies on the substantiation of the parameters and operating modes of the working bodies of machines included in the technology of harvesting haylage in rolls packed in polymer materials were carried out on the basis of a study of scientific and technical literature and patent research. The parameters and modes of the working bodies of machines are determined by analytical method on the basis of theoretical calculations using well-known mathematical relationships, laws of physics, theoretical mechanics and the theory of agricultural machines.
 
2.2.4 Justification of parameters and operating modes of machines
Taking into account the selected design and technological schemes of machines for packing rolls and removing them from a polymer sleeve, on the basis of theoretical studies, their parameters and modes of working bodies were selected, which were laid down in the design of prototypes of machines.  
 
2.2.5 Development of technical requirements for the design of prototype machines
Technical requirements have been developed for the development and manufacture of prototypes of machines. The basis for the development of specifications drawn parameters and modes of operation of working bodies, obtained by theoretical studies, as well as materials and patent literature review of studies according to ST RK 4.8-2003 (26(.
2.2.6 Development of working drawings of prototype machines.
Working drawings Development of breadboard models of machines began in III quarter of 2018 and completed in 2019 in accordance with the specifications on their model samples and the international standard GOST 2.001-13 "Unified system for design documentation» (27(.
 
2.2.7 Purchase of materials, products and production of device prototype 
The purchase of products and materials for manufacture of device prototype for packing rolls was carried out in agreement with the specialists of the institute's purchasing service.
The manufacture of a prototype device for packing rolls was carried out by the workshop (OEM) of the center and in the laboratory workshops according to the drawings developed by the agricultural equipment design laboratory.
 
2.2.8 Carrying out experimental studies of the work of the working bodies of the device for packing rolls in laboratory-field conditions
To substantiate the parameters of the working bodies of the device for packing rolls, theoretical and experimental studies have been carried out. Experimental studies determined: test conditions; operating mode; overall dimensions of the device in working position and transport position, parameters of the wrapper ring; wheel track width and ground clearance.
2.2.12 Purchase of materials and products, and production of an experimental sample of device for packing rolls with its revision from prototype
The purchase of materials and items for the manufacture of experimental sample of the device for packing rolls was made in agreement with the specialists of purchasing service of the center. The production of experimental sample of the device for packing rolls with its revision from the prototype was carried out by the workshop (OEM) and in the workshops of the laboratory according to the drawings developed by the design laboratory of agricultural equipment.
 
2.2.13 Preparation of instruments and apparatus for testing an experimental model of the device

The necessary devices and equipment were prepared for testing the experimental model of  device for packing rolls.
 
2.2.14 Carrying out production tests of experimental model of device for packing rolls
Production tests of the device for packing rolls - on the territory of the "SPC Agroengineering" and on the farm of the "Zhanat" farm of Zhambyl district in Almaty region.
The device for packing rolls provides the following technological processes: loading a roll from a loader shovel onto a work table; pushing the bale along the device into the wrapping mechanism; wrapping the roll with stretch film; moving the wrapped roll along the conveyor rollers; laying rolls on the ground. During the tests, the following were determined: the performance of the device for packing rolls, the speed of the roll along the device, the rotation frequency of the roll wrapper and the time of movement of the rolls along the roller conveyor, the power required to drive the device during idle and working process.
2.2.15 Processing and analysis of the results of field tests of the experimental sample of the device
After processing the obtained experimental data by the statistical method, the main parameters of the device for packing rolls were determined: technical characteristics and quality of work. The mass of the rolls, length, diameter, used stretch film, number of layers, overlapping of turns, stretching of the film, average time of packing one roll, transport speed, etc. were determined. The results of production tests of the experimental model of the device for packing rolls are formalized by the corresponding act.
2.2.16 Development of a draft technical assignment for the design of a prototype device for packing rolls
For the design of the sample testing apparatus for packing rolls of developed draft terms of reference in accordance with ST RK 4.8-2003 (28(. The design was based on the parameters and operating modes of the working bodies, refined during production tests of an experimental model of the device for packing rolls. The terms of reference describes: the composition of the machine and the requirements for its design; technical specifications; indicators of purpose and economical use of raw materials, materials, fuel and energy; stages and stages of development; control and acceptance procedure.
 
2.2.17 Generalization of research results and preparation of the final report on patent research and research on the project for 2018-2020
A generalization of the research results was carried out, while it was established that all the tasks set for 2018-2020 were completed. Making the final report on patent studies and research carried out in accordance with the requirements of ST RK GOST R15.001-2005 and GOST 7.32-2017 , taken by the Interstate Council for Standardization, Metrology and Certification (pr.№103-P of 25.09. 2017); introduced on 2018-07-01.
3  Research results

 
3.1 Results of a literature review and patent research on resource-saving technology for harvesting and storing haylage in rolls packed in polymer sleeves,  bale wrapper and vacuum pumps
At present, one of the promising technologies for the procurement of high-quality pressed forage is the procurement and storage of haylage in rolls packed in film. Foraged forage harvesting technology is widespread throughout the world. This technology has been used in Russia and the Republic of Belarus for over 20 years and has shown significant advantages over traditional technologies: the quality of feed increases; contamination of green mass is excluded; no preservatives; the preservation of metabolic energy, sugars and proteins is increased by 20%; planned feed losses are reduced to 3%.
The method of making haylage in rolls under films is used both in small and large livestock farms. In the first case, this allows you to harvest grasses intermittently and in small batches - 5-10 tons each. Secondly, one set of machines is capable of harvesting up to 2000 tons of haylage per season. And when using mnogoukosnom - 5000 tonnes silage, providing a high quality feed to 1,500 cows (9(.
The technology of harvesting silage in rolls wrapped in foil is carried out by the "KOKON" or "Salute" machine complexes.
The method of using forage systems "KOKON" and "Salyut" according to the technology of harvesting haylage in rolls by wrapping with film, and the technological requirements of which are given in Table 1.
 
Table 1 - Methodology for using forage harvesting complexes "KOKON" and "Salyt" according to technology of harvesting haylage in rolls by wrapping with film, and technological requirements
  
	Technological operations
	Technological requirements and

turnaround time
	Machines and units

	
	
	"Cocoon"
	"Salyt"

	1
	2
	3
	4

	Mowing

herbal mass
	Mowing time phase of butonisation in legumes, cereals phase buttonhole in a mandatory flattening or weight conditioning. Cut height - 8-10 cm.
	Trailed disc mower

KPP-3.1
	Mower Conditioner

R 5, BRC 225/90

	Fluffing

(tedding) mass
	Time of carrying out - immediately after mowing to form a loose layer of grass, well blown with air.

The goal is to dry the grass to a moisture content of 55-60% in 4-6 hours.
	Rake-tedders

GVR-650
	Fluffer

ST 540N

	 Shoveling
	With a mass moisture content of 60%, rectangular rolls with a mass density of 7 kg per running meter are formed. 
	Rake-tedders

GVR-630
	Rake rake GR 4503 PS


Continuation of the table 1 

	1
	2
	3
	4

	Pressing

silage mass
	The selection of rolls with simultaneous pressing begins at a mass moisture content of 55-60%. The density of the pressed mass is 350 kg / m 3 .
	Baler

PR-F-145
	Pick-up the R 12/155 the Super

	Transportation of rolls for packaging
	Transportation of rolls to the place of packing should be carried out later than 1.5-2 hours after pressing.
	Roll transporter

TP-10
	Transport trolleys

	Packing rolls in foil
	It is carried out at the storage site, no later than 2-3 hours after the rolls are formed. The required number of film layers is 6.
	Bale wrapper OP-1
	Packer rolls the FW 10/200

	Storage of packed rolls
	Packaged silage is stored in an open area with a flat surface. Rolls are protected from damage by livestock, birds, rodents.
	Grabbing rolls

3R-1 with loader PSN-1
	Loader of rolls " Front Lift "

	Feeding

animals
	Cutting of rolls of feed into optimal sizes and its distribution to livestock is carried out directly into the feeders using cutters-feed dispensers
	Transport

carts
	Chopper (dispenser) of rolls

IRK-01


Bale wrappers and bale wrappers play an important role in bale harvesting technology. After pressing the bales, they should immediately be wrapped with a film to isolate from the external environment in order to prevent self-heating of the grass mass and the appearance of mold. The bale wrappers are divided into individual bale wrappers and a group of bales with end-to-end wrapping with stretch film wrapped in a sleeve in a line. Various types of wrappers for individual rolls with stretch film wrapping are produced: mounted, semi-trailed, trailed, equipped with self-loading, unloading devices.
Bale wrappers are divided into two types: rotary table and rotary arm.
Rotating table. The roll rotates along its longitudinal axis simultaneously with the rotation on the turntable about the vertical axis. The film tension mechanism is stationary. The number of film overlaps is constant, which means that when the turntable rotates one revolution, the curved surface of the roll moves 200 or 300 mm (depending on the width of the used film - 500 or 750 mm). This type includes the bale wrapper OP-1, which is a hinged machine, driven by a tractor hydraulic valve. Film revolutions are counted using an electronic counter. The time for wrapping one roll is 2 minutes. Loading and unloading of bales onto the wrapper is done by a loader used for storing feed (5(.
The bale wrapper Sipma О Z- 5000 TEKLA has a similar design. Bale silage Sipma OS 7510 KLARA , the Z -557 (Poland) (8( , OPC-2 (Republic of Belarus), the FW 1/2000 SM (Russia) samozagruzhayuschiesya- loading, winding and unloading of the roll is carried out and controlled by the operator from the tractor cab , productivity - 20-30 rolls / h, film consumption per 1 t silage (packaging rolls 6 layers) - 2.3 kg / m (8(.
Rotary arm wrapper. The roll rotates along its longitudinal axis, and the film is applied to the roll from a tension mechanism mounted on a lever that rotates around the roll.
The bale wrapper Z -598 with a rotating double-arm is coupled to the tractor. The bale is wrapped using a 750 mm wide film, unwound from each reel, fixed on a two-arm arm rotating around the bale. After the end of the wrapping, each film is picked up and cut by an automatically cutter and the bale is unloaded to the ground. The wrapping can be done in the usual way or in 3 D - mode, which consists in preliminary wrapping the cylindrical part of the bale, and then wrapping it with foil in the usual way. Maximum speed double-armed lever - 20 rev / min, the number of arm rotations to obtain four coating layers - 9 turns one coil winding time - 1 minute (30(.
Hinged wrappers with rotating arms require powerful tractors, high-class tractors, which increases the cost of production.

KUHN Baler  and bale wrapper company pioneered the programmable Intelli Wrap TM bale wrapping technology , 3D wrap. A key element of the 3D wrapping process is the ability to distribute the entire volume of film more efficiently over the surface of the roll. Film consumption when the system knurling NHK 3 D ( Wrapping system ) with automatic adjustment of overlapping layers 50-67% to about 30% less than with the individual winding film (31(. The technical means used are relatively complex and expensive. The prices for individual bale wrappers range from USD 7500-12000 .
The use of bale wrappers with a rotating arm with the NHK 3 D wrapping system ( Wrapping system ) allows increasing the productivity up to 60 bales / h, reducing the film consumption by about 30% less than when wrapping wrappers with a rotating table. Rotary arm wrappers can be operated while the machine or the baler is in motion, increasing productivity. At the same time, the technical means are relatively more complex and expensive.
Manufacturers of forage harvesting equipment produce various types of balers, both with simultaneous and separate bale wrapping.
Firms " Claas " and " Krone " (Germany), which are one of the world leaders in the production of forage harvesting equipment  (32, 33( produce combined balers balanced with a bale wrapper. The company « Claas » produces mobile unit « Rollant 250 RC Univrop », increase productivity, reduce film consumption, and includes round baler and wrapper. The quality of the silage is enhanced by the simultaneous bale forming and packing processes. The company « Krone » produces baler « Krone Combi Pak », and « the New Holland » - baler-wrappers « the BR 6090 Combi »(33(. However, there is a risk of damage to the film due to inaccurate unloading and loading of the roll, which promotes the penetration of air into the roll, causing it to rot. In the CIS countries, farmers try not to store wrapped bales of silage in the field, because the tightness of the feed is broken by stubble punctures, birds, and the roll itself can be dragged away by unscrupulous citizens. Therefore, it is advisable to wind the bales at a stationary, i.e. at the storage site of silage in rolls wrapped in foil.
In the CIS countries, they try to store the wrapped rolls not on the field: the tightness of the forage is broken by punctures of stubble, birds, and the roll itself can be dragged away by unscrupulous citizens, but near the farm.
The mechanization of technological processes for harvesting haylage in rolls and the development of technical means were carried out by scientists: V.I. Osobov, E.B. Demishkevich, A.A. Baranov, I.M. Labotsky, A.A. Shupilov, V.A. Bondarev, S.A. Otroshko (34,35,36,37(. Removal of rolls from the sleeve is carried out using a front loader equipped with two-tooth types. 
I.A. Orlyanskaya used a systematic approach to the study of all technological processes of harvesting haylage in rolls packed in film. She developed a simulation model of the mechanized process of harvesting haylage in rolls packed in film and a program for calculating the efficiency of forage harvesting equipment for a computer and found that, according to the criterion of unit total costs, bale group wrappers (1.3-1.9 times) are more efficient than individual ... This is due to greater productivity by 5-6 times of ordinary wrappers, and decrease costly packaging film consumption by% 40-45 (38(.
In SPC NAS of Belarus for the mechanization of agriculture" scientists I.M. Labotsky, V.P. Chebotarev, V.G. Samosyuk, N.A. Gorbatsevich and others have created sets of machines for the implementation of the technology for harvesting haylage in rolls with packaging in polymer film "KOKON" and "Pulsar" - for harvesting haylage in rolls, with packaging in a polymer sleeve. Manufacture of machinery complexes utilized in the factory JSC "Bobruiskagromash» (38(.
Research carried out by scientists has made a significant contribution to the improvement of technology and technical means for harvesting haylage in rolls packed in film. 
A pioneer and leader in the implementation of this promising technology in Russia is of "farmhouse" (Perm), which manufactures packer rolls the TUBE-LINE under license and puts on a production (39(.
Under license from the Canadian company " ANDERSON the GROUP " in the Russian company "Navigator-new machinery"LLC produces " Neoliner NWx 660", " Neoliner Hybrid the X ", and  "Krasnokamsky RMZ" LLC(Perm) - Speedway then 120 (40( (Figure 5 ). Test Center FGBU "Kirov MIS" recommends to the serial production of the packer (41(. High-speed packer "rolls Neoliner NWx 660" is a serial product, manufactured in Canada, is protected by patent US 479,124 (42(.
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Figure 5 - SW 120 Roll Wrapper
"Profi-Agropark Group"LLC represents the wrapper rolls " Anderson Hybrid Evolution the X - Tractor " (Finland) (43(, which is widespread in Russia. The cost of the roll wrappers is over 28,000 USD. Packaging machine is capable of both round bales and rectangular (44(.
OJSC "Peasant House" has developed the "Perm" technology for harvesting haylage in a "line" and recommends using haylage in a line, i.e. forage prepared from herbs, dried to a moisture content of 45-55% and stored under anaerobic conditions without air access. Thus, excluded rotting process and subject to all the technology available "canned» (44(. In-line haylage offers to form a bale in a line for large farms with a livestock of 1000-5000 heads, and not individually wrap each bale with expensive agrostretch film. When harvesting haylage, preference should be given to legumes and legumes and cereals. Leguminous herbs contain 1.5 ... 2.0 times more digestible protein and carotene. The packer of rolls SPEED WAY 120 is protected by a patent for a useful model of the Russian Federation No. 14591, IPC A 01 D 59/00; publ. 9.27.2014 45(.   
The technological process of harvesting haylage in bales, wrapping with stretch film in a line, includes the following operations: mowing, fluffing, raking into a swath, pressing bales with a baler, packing bales using a self-propelled high-speed packer, distributing feed using a bale cutter. A high-speed bale wrapper SPEEDWEY 120 is used, which works in conjunction with a front-mounted front loader with a model range of working bodies, which is aggregated with most models of MTZ tractors. This innovative technique is universal in the territory of Russia, and can significantly increase the productivity of the dairy herd, as well as improve the quality of milk (45(. For better sealing, it is recommended to wear special caps on the end sides of the formed "line". If they are absent, place plugs made of hay, straw or individually wrapped bales on the ends.
Currently, this technology has already found application in 29 regions of Russia, where it has proven itself from the best side. This is evidenced by its recognition by jumping waist Commission of the Russian agro-industrial exhibition "Golden Autumn 2017" Awards of "Krasnokamsky RMZ" gold medal and diploma "For the development and commercial production of the complex forage machines and silage technology in line" in the nomination "For the production of high-performance agricultural machinery and the introduction of software resource-saving technologies. " Processes "Perm" silage technology in a package shown in Figure 6 45(
The advantages of this technology include (45(:  guaranteed workpiece even in adverse weather conditions, because the speed of the workpiece is high. Less than a day passes from the moment of mowing to packaging; high speed of canning; "Culture" of feed, losses less than 5%; lack of preservatives; metabolic energy 10.7-11.2 MJ / kg dry matter, preservation of sugar, protein, carotene; use for year-round feeding (mono-feed); reducing the proportion of concentrates in feeding; increase in livestock productivity (weight gain, milk yield), preservation of productive longevity of animals (4-5 lactations); high quality products (increasing the grade of milk); efficient use - several grass cuttings; food is not picky about storage conditions.
In the "Perm" technology, productivity is significantly higher - 400-500 t / shift, in the individual technology - 90-100 t / shift. Film saving - 1 bobbin winding enough for 33 rolls of hay, and individually packaged 16 rolls (45(.

[image: image4.png]) @ Depucos cense s rascece G nepuccas rexsomoma saroToRK X 5 Mepucias Temiosonss sarorosc X

C @ agrovestinet/ib/tech/machinery-and-equipment/permskaya-tekhnologiya- agotoukisei

OBMOTHMK pynoHoB B
camo3arpy3o4HbIit

KLEVERLTD RU

—

meusburger ) nostpar

3epHOBO3M HOBOO NOKONEHM!

MonesHele coBeThbl

A BCeX
4 MNpeccosakue pynoHos 5 Pa6ora ¢ pynoHamu :::pac'roa
6 CkopocTHas ynamlxa Paspaua KOpMoB

KaueCTB0 KOpMOR ONPEATAETC AEYMR (AKTOPaM: a0 PASEHTHR PACTEHII (70 £ETs HYKHO JHaTh, KOTAA CKOGHTE), 3 TakKE.
CPOKIMI I cyLLECTEYIOUE TEXHKDH A7 3aMOTOSKA W YRZKOBKA Cal TEXHOMOTW-ECKIH NPOECE CERaXa 8 MU COCTONT 13
creywouynx onepaui

¢ ™ D N monpe el





Figure 6 - Technological process of "Perm" technology
in-line silage harvesting and feed distribution
Perm technique performed by technical means for almost 5 months (May to September) (Figure 7) (45(.
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Figure 7 - Approximate diagram of a feed conveyor for harvesting "Silage in line"
 
The disadvantages of packers of haylage rolls for storage by wrapping with stretch-film forming a sleeve are that the processes of installing bag-shaped polyethylene plugs at the ends of the outer rolls of the sleeve are not mechanized. The plugs are installed after the sleeve is laid on the ground, manually, with a delay. In this case, gaps are formed between the plug and the end of the rolls, where air still remains. If the sleeve ends are not covered in time, i.e. the first and last rolls, there will be too much oxygen in the open rolls, it will persist and oxidize the feed, interfering with normal maturation, which will adversely affect the safety of the feed.
The disadvantages of group sealing of sleeves are the need to re-seal the end of the row after removing the required number of rolls for feeding (in case of a long break) and an increased risk of feed spoilage when re-sealing the rolls with foil.
The disadvantage of the "Perm" technology of harvesting haylage in a line is the complexity of the design, the high cost of the machine complex (88.0 - 100.0) thousand USD. The price is not always acceptable for average farmers in Kazakhstan.
Russian agrarians can purchase complex machinery for harvesting, "Perm" silage technology in rolls, packed in a film in a line on favorable terms for the federal subsidy program from 15% to 20% discount (47(.
Due to the lack of a low-cost technology for harvesting and storing haylage in rolls packed end-to-end by wrapping with stretch film that forms a sleeve in a line, and a bale wrapper, we consider it expedient to develop a prototype device for wrapping bales.
Trends in the development of the studied objects are determined.
15 security documents were identified, the structural elements of which can be used in the developed machine according to the project, including the patent of the Republic of Kazakhstan No. 32132, received by the project executors. The possibility of patenting technical solutions in the development of "A device for wrapping haylage in rolls by wrapping with stretch film, forming a sleeve, and a method of its application" was established. An application has been submitted for an invention to obtain a patent of the Republic of Kazakhstan. The patent research report is included  in Appendix B.
3.2 Results of theoretical studies to substantiate the parameters and operating modes of the working bodies of the device for packing rolls
To substantiate the parameters of the working bodies of the device for packing rolls, theoretical and experimental studies have been carried out. Theoretical studies include: determination of the force of pressure of the pusher on the bale of haylage during its movement along the chute and packaging and at its various speeds; determination of the power per rotation of the wrapping ring when winding a bale of haylage with stretch film; determination of the winding force of the haylage roll with stretch film; justification of the parameters of the roller conveyor.
 
3.2.1 Calculation of the feed mechanism of the pusher of bales of silage
The linkage mechanism is formed by rods connected at the ends by hinges and form rhombuses, one end of which is connected to the pusher, and the other end is hinged to the rack. Two hydraulic cylinders are also fixed to the rack at one end symmetrically to the axis, with the other end connected to the rods of the first rhombus. The kinematics of the lever mechanism of the silage bale pusher, formed by rods connected at the ends by hinges, is shown in Figure 8.
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	a - in the initial position;
 
b - in the final position



Figure 8 - Kinematics of the silage bale pusher linkage
 
It is necessary to find the force with which the hydraulic cylinders act on the bale. To determine the force with which the hydraulic cylinders act on the roll Q , we discard the connection in the hinges of the rhombus, replacing its action on the system under consideration by the reactions S 1 and S 2 applied at points A and B at two positions of the hydraulic cylinders:
in the initial position at 
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in the final position when 
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Assuming that F 1 = F 2 , substituting the values
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, n the first case we obtain F 1 = 0.77 Q , in the second case - F 2 = 0.55 Q . 
When moving the roll along the guide chute, the force of pressure of the rod with the pusher on the roll is determined by the formula:
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wheren is the number of rolls, n = 3;             
        G is the mass of the roll, N;
       f 2 - coefficient of friction of the polyethylene film against steel,  f 2 = 0.25 - 0.4.
 
The maximum impact force of the rolls on the hydraulic cylinders is Q = 7.64 kN. After dropping the connection, the system will receive one degree of freedom. We accept the principle of possible displacements, which is formed as follows. A necessary and sufficient condition for the equilibrium of the system of forces applied to the mechanical system subordinated fixed, bilateral relations and the ideal, is the vanishing of the elementary work-defined forces on any possible movement of the system of reporting its position (48(.
Let us tell this system a possible movement by moving point D up the vertical. Then the vertical diagonals of the rhombuses formed by the rods are lengthened by the same amount  (s. Possible displacements of points A, B , D will be (sА= 0; (sВ= (s; (sD= 3(s.
Let's compose the work equation in the form:
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From here we find the reaction of the hydraulic cylinder, equal to the force of the impact of the roll G :
:
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Suppose that the displacement of a mechanical system from a state of rest occurs during an insignificantly small time interval (  and we determine the speeds with which the points of the system will move: 
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These speeds will be called the possible speeds of the points of the system. The directions of the vectors of these velocities coincide with the directions of possible displacements 
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Dividing the equation of works (4) by the value (, will get:
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Considering that 
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The position of all points of the lever mechanism defined by orthorhombic rotation angle of the rhombus sides ( about a point A . This angle can be taken as the generalized coordinate of this system, which has one degree of freedom (Figure 9).

The coordinates of point B through the generalized coordinate ( can be determined at 
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Figure 9 - Design diagram of the linkage mechanism for feeding rolls
             
Taking the derivative
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, we can determine the speed of point B :
	VB= - 2a sin(,
	(9)


where   а– s the side of the rhombus, m, а = 0,647 м;

 ( – s the angle between the longitudinal diagonal and the side of the rhombus of the lever mechanism, 0, (н= 800– the initial angle, (к= 580  the final angle during the operation of the mechanism.
Let us inform this system of a possible movement by moving point D along the axis of the mechanism. Then the diagonals of the rhombuses formed by the rods will lengthen by the same amount.

Possible displacements of points A , B , C , D will be: (lA= 0; (lB=(l= 0,461 м,  
(lC= 23(l= 2∙ 0,461 = 0,922 m;  (lD= 3(l= 3∙ 0,461 = 1,383 m.


Figure 10 shows a graph of the movement of the hinges of points B , C , D of the linkage depending on the change in the angle of rotation of the sides of the rhombus relative to the longitudinal axis.
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Figure 10 - Diagram of movement of the hinges of points B , C , D of the lever mechanism depending on the change in the angle of rotation of the sides of the rhombus relative to the longitudinal axis
 
Thus, the stroke of the roll pusher will be l = 1.383 m, which is more than the roll length of 1.2 m by 0.18 m. By changing the throttle section in the hydro-cylinder system, we obtain the required speed of movement of point D of the mechanism and the roll.

3.2.2 The results of studies on determining the parameters and operating modes of the stretch film bale wrapper
On the frame of the device for wrapping bales, with the possibility of rotation, a wrapper ring is mounted, which is mounted between four wheels that limit its movement, and that causes it to rotate relative to the center of the ring (Figure 11).
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Figure 11 - Scheme for calculating the definition
power per rotation of the wrapping ring
The ends of the film are tied to the roll, when the wheel rotates from the hydraulic motor, the ring rotates, the film is unwound from the spools, at the same time the roll feed mechanism is turned on inside the ring. The film is wound on a roll along a helical line. The process of wrapping rolls with stretch film is identical to the process of insulating metal pipes with polymer films, therefore, to substantiate the parameters of a roll packer, we will use the theoretical principles adopted in pipe construction. In the process of operation of the device for wrapping rolls, the roll moves progressively, and the ring-wrapping machine with a roll of film rotationally and wrapping of rolls with stretch film is carried out along a helical line (Figure 12).
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Figure 12 - Schematic diagram of the winding ring
 
Step winding S, film overlay angle ( and angle of installation of the coil are defined by the formula (49(:
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where
   а – number of coils on the wrapping ring, pcs;

       D –  roll diameter, m;

       b – stretch film width, m;

       c – number of coating layers, pcs;

      e –is the amount of overlap (overlap), m.


Film overlay speed, i.e. the speed of unwinding on a roll can be taken equal to the circumferential speed of the wrapping ring. This speed is determined by the formula:  V = (R, where: 
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The length of one turn of film on a roll is determined by the formula:
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The angle of elevation of the helix or the angle of inclination of the film on the roll:
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where  Vp– is the speed of movement of the haylage roll, m / s.       

The basic equation for determining the kinematics of the bale wrapper is:
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Substituting the values of the process of wrapping with a stretch film 0.75 m wide, a bale of silage with a diameter of 1.5 m into equation ( 13 ), its technological parameters were determined: the winding step  S = 0.403 m, the angle of overlapping on the bale ( =0,48( and coil installation angle (= 30(.

Equation (13) shows that knowing the winding step S , it is possible to select the bale feed speed  V p into the wrapping mechanism. The dependence of the feed rate of a roll of grass mass into the inside of the ring on the frequency of its rotation when wrapping with stretch film is shown in Figure 13.
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Figure 13 - Dependence of the feed rate of the roll of grass mass
inside the ring from the frequency of its rotation when winding with stretch film
As the supporting and pressing wheels, we take the wheels of agricultural machines with pneumatic low pressure tires, Р=0,08-0,25 MPa. The diameters of the support wheels are taken within 0,25D( dк.( 0,3D, dк= 0,5 м, m . The width of the support and pressure wheels is 10-15 mm less than the ring width.
Load perceived one support wheel is determined from the formula (50(:
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where   G1 – ring mass, G1= (D(1,  кг;

            G2 – mass of the reel of the reel with films, kg;
            Sc, SD –  the force of pressing the wheels to the ring at points C and D , H ;
            а – the number of wheels taking the load, pcs;
           ( – he angle that determines the position of the support wheels, , ( = 38÷390 degrees.
The power required to rotate the ring with film coils by mechanisms of its tension is determined by the formula:
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where  
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 К1 – coefficient of rolling friction for steel on rubber, K 1 = 0.024 m. We neglect friction in wheel bearings.
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– circumferential speed of rotation of the ring at idle, m / s;

D – he outer diameter of the ring, m;
         n 1 - frequency of rotation of the wrapping ring, rpm;

(– efficiency of the drive from the hydraulic motor to the drive wheel, (=(1,(2

(1– efficiency of chain transmission, (1= 0,95;


(2 – efficiency of the rollers supporting the ring during rotation, (2= 0,953= 0,90.

The power necessary for winding the stretch film roll is determined by the formula (51(:
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where
  F2– film tension after passing through the rollers, N,   

  F0–The force required to unwind the film to rolls, N;

 (1, (2 – angles of coverage of the guide surface by the film, rad;

f2 – coefficient of friction of the film along the guide surface of the rolls;

r0 – radius of the roll axis, m;
 
Rо– the radius of the guide surface of the rolls, m;
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F

– film tension force created by the braking device, N.
       V2 – film speed when winding a roll, m / s,
	V2=((1∙Rp, м/с,
	(17)


where   (2– is the frequency of rotation of the ring, rad / s , Rp– roll radius, m.        
The force necessary for the unwinding of the film is determined by the formula(52(: 
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where  
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– ilm thickness, mm(1/1000 mm);
           b – film width, cm;
          K2– the coefficient, depending on the type of material, is selected from table (52(.  For a synthetic self-adhesive film, choose from the table, К2=30 .
The power required to rotate the wrapping ring when wrapping haylage bales with stretch film is determined by the formula:
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 where 
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– tangential force applied to the ring band, N;
            a– number of rolls of films, а= 2 шт;
            F2– tensile force of the stretch film, N;  
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– circumferential speed of rotation of the wrapping ring, m / s;
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– angular speed of rotation of the wrapping ring, rad / s;
      (– efficiency of the drive from the hydraulic motor to the drive wheel,  (=(1∙(2,
        f– coefficient of friction of rubber on steel, f = 0,8.
Substituting the values of the radius of the ring R k = 1.25 m and the radius of the wheel r k = 0.25 m, we determine the maximum rotation frequency of the wrapper ring and the wheel.
Winding ring speed n1:
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whence  n2=5n1.
The power required to unwind and stretch the film depends on the force  F2 unwinding and braking, which is determined by the physical and mechanical properties of the material.
Figure 14 shows the dependences of the required power to drive the wrapper ring at its various speeds at idle and wrapping the bale with stretch film.

The technological parameters of the process of wrapping the roll with film were determined: the step of winding S = 0.403 m, the angle of application of the film on the roll ( =0,48(and the angle of installation of the coil (= 30(.
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1 - at idle; 2- when wrapping rolls with stretch film
Figure 14 - Dependences of the required power for the drive of the wrapping ring at its various speeds at idle and wrapping the bale with stretch film
 
The power required to rotate the wrapper ring at 
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30 rpm is 1.442 kW, and when winding a roll with tert-film - 1.876 kW. The feed rates of the table V p and the roll along the axis of the wrapper are determined depending on the frequency of rotation of the ring n 0 from 10 to 30 rpm, which vary from 0.06 to 0.02 m / s. When wrapping a roll with stretch film, it is necessary to adjust the tension force of the film when exiting the reel and moving along the rollers. The quality of the silage is largely dependent on the degree of film tension. Thanks to the tight fit of the individual foil layers, optimal conditions for the production of feed are achieved.
 
3.3 Justification of parameters and operating modes of machines
Taking into account the selected design and technological schemes of devices (machines) for packing rolls and removing them from a polymer sleeve, on the basis of theoretical studies, their parameters and modes of working bodies were selected, which were laid down in the design of prototype machines.
 
3.4. Technical requirements for the design of a prototype device for packaging rolls
Technical requirements have been developed for the development of working drawings for a prototype device for packing rolls. The technical requirements contain: the purpose and purpose of the development; requirements for constructive schemes; the composition of the machine and the requirements for its structural arrangement; destination indicators (parameters and operating modes); requirements for manufacturability; requirements for the level of unification and standardization; requirements for safety and environmental protection; aesthetic and ergonomic requirements; Operating conditions.
 

3.5 Working drawings for a prototype device for wrapping rolls
Developed working drawings mock sample devices for packaging rolls design laboratory / agricultural machinery Institute conjunction with laboratory personnel in accordance with the technical requirements on their model samples and the international standard GOST 2.001- 13 (28(.
 
3.6 Purchase of materials and purchased products and production of a prototype of a device for packaging rolls  
Purchased products and materials for the manufacture of a prototype device for wrapping rolls were purchased in agreement with the specialists of the institute's procurement service.

The production of a prototype device for packing rolls was carried out in the workshop of the OEM Center and in the laboratory workshops according to the drawings developed by the agricultural equipment design laboratory. The prototype of the roll packer is a mobile machine and is a platform 1 mounted on one axle with two supporting wheels (Figures 15). 
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	side view (right)
	(roller coaster), side view 


Figure 15 - A prototype of a roll packer,

 

A ring is installed on the platform, on which two film tension carriages are installed. The ring is driven by a hydraulic motor through a drive wheel. The hydraulic motor is driven by a hydraulic pump connected to an oil station, which in turn is driven from the tractor PTO using a cardan drive. A control panel and protective guards are installed on the frame. At the rear of the machine, a roller conveyor is installed , which serves for convenient discharge of packed rolls and consists of rollers. The work is controlled from the control panel in manual mode.

 3.7 The results of experimental studies of the work of the working bodies of the experimental model of the device for packing rolls
Experimental studies have identified:

- operating mode: rotation frequency of the wrapper - 15 -30 rpm; pusher movement speed - 0.02 - 0.04 m / s;

- overall dimensions of the packer, mm: in working position: length - 6050 mm, width - 4300 mm, height - 2870 mm; in transport position: length - 4080 mm; width - 2080 mm, height - 2870 mm; width of the film tensioning unit for the reel - 750 mm; diameter of the wrapping ring: outer - 2420 mm, inner - 2340 mm; tires (size): drive wheel - 500 mm; wheel track width - 1625 mm; ground clearance - 280 mm.

3.8 Analysis of the results of experimental studies of the operation of a prototype device for wrapping rolls in laboratory conditions and specification of machine parameters
The results of experimental studies of the prototype roll packer were analyzed and found that they basically perform the technological processes for which they are intended. The main parameters of the device have been clarified.

For laboratory research, the bale wrapper was connected to a drive unit consisting of an electric motor and a gearbox. When the machines were run-in and under load, the quality of workmanship and work of individual units was revealed.

 

3.9 Technical requirements for the design of an experimental device for packaging rolls
Technical requirements have been developed for the development and manufacture of an experimental prototype of a device for packing rolls.

 

3.10 Development of working drawings of an experimental model of a device for packing rolls
In 2019, the development of working drawings of an experimental model of a device for packing rolls began, and in 2020, their development was continued and completed in accordance with the technical requirements for their experimental samples and the international standard GOST 2.001-03 "Unified system for design documentation". The total volume of the revised drawings was 58sheets of A.1 format. (Appendix B).
 

3.11 Purchase of materials, purchased products and production of an experimental sample of a device for packing rolls with its revision from a prototype
The purchase of materials and purchased items for the manufacture of an experimental prototype of a device for packing rolls was carried out.

The manufacture of an experimental sample of the device for packing rolls was carried out by the OEM Center and in the laboratory workshops according to the drawings developed by the agricultural equipment design laboratory. As a basis for the manufacture of an experimental sample of the device for packing rolls , its previously manufactured prototype was taken.

 

3.12 Instruments and apparatus prepared for testing an experimental model of a device for packing rolls
The instruments and equipment necessary for assessing the main performance indicators of the experimental model of the device for packing rolls, including agrotechnical, energy, and also the qualitative characteristics of the processes of packing rolls in the device for packing rolls, have been prepared. Some necessary devices were taken from the testing laboratory of the Institute (Appendix L).
 

3.13 Production test results of an experimental roll wrapper
To clarify the parameters and modes of the working bodies of the experimental sample of the device for packing rolls, its production tests were carried out on the territory of the experimental machinery workshop of the Center and in the conditions of the Zhanat farm in the Zhambyl district of the Almaty region from October 15 to 24, 2020.

Test conditions: roll length –1200 mm; roll diameter –1500 mm; roll weight - 600 kg; mass moisture in a roll - 50%; packing film width - 750 mm; weight of a reel with film - 28 kg.

The experimental model of the bale device is a trailed machine and is a platform mounted on one axle with two supporting wheels, on which all the actuators are installed (Figure 16). The bale wrapper has its own hydraulic system and can be operated from the PTO shaft of tractors 6, 9, 14 kN. The hydraulic system includes a pump, oil tank, hydraulic motor, hydraulic valve, hydraulic cylinders and control panel. The work is controlled by the operator from the control panel in manual mode. The hydraulic system is closed and there is no risk of oil contamination from different tractors. In order to save fuel, the tractor can be operated at medium engine speeds.
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Figure 16 - Experimental device for wrapping rolls
The principle of operation is based on the movement of the roll from the front to the back of the packer with simultaneous wrapping with stretch film. The bale is first placed on the shovel of a loader located in the front of the packer on the left - in the direction of travel, then loaded onto the work table.
The pusher starts moving from front to back, pushing the bale along the packer. The roll rests against the previous roll and moves with it relative to the packer. Since the previously packed rolls are on the ground (outside the packer) and have a mass exceeding the packer's weight, the latter is repelled from the rolls, moving forward. The tilt mechanism allows you to quickly switch the wrapper to and from transport position. Determined the power required to drive the device at idle and working process. To measure the mass, diameter and width of rolls with grass mass moisture, mass temperature and air humidity, existing measuring devices were used (traction dynamometer, tape measure, moisture meters, pyrometer, psychrometers, microprocessor-based power quality recorder AKE-823, scales, stopwatch, etc.). etc.). To evacuate the space between the ends of the extreme rolls and the sleeve, a STIHL SH - D gasoline suction device is used (Figure 17), the vacuum value is determined by the MC-1 manovacuum meter.

Quality of work: For packing rolls weighing 400 kg, 1200 mm long and 1500 mm in diameter, we used a 750 mm wide stretch film, the rolls were packed in 6 layers. In this case, the relative overlap of the turns was 60%, with an average width of the film wound on a roll of 700 mm and a film stretch of 150%.
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Figure 17 - The process of air suction between the end of the roll and the sleeve 

Performance indicators: at a ring speed of 16 rpm and an average ring speed for packing one roll of 6; the average packing time per roll was 40 seconds. The productivity per hour of main time was 60 rolls. The loading time of one roll onto the table by the loader is 20 s, the time to move the roll along the packer is 40 s with the speed V = 0.04-90.06 m / s.

Work safety: when transporting over long distances and working, the packer is aggregated with tractors of class 1.4. Transport speed should not exceed 10 km / h.

There is a protective fence, when opened, a lock is triggered, which does not allow packaging.

During the testing period of the device for packing rolls, no drawbacks were observed that could disrupt the technological processes for which they were intended.

 

3.14 Processing and analysis of the results of production tests of the prototype device for packaging rolls
According to test results the experimental sample devices for packaging rolls decorated act his Test  (Appendix E).
The test results of the experimental model of the device for packing rolls were analyzed and it was found that it performs the technological processes for which it is intended, and the parameters and modes of the working bodies can be used in the development of draft technical specifications for the design of its prototype.  The graphs of the capacities consumed for technological processes of packing rolls, measured by the AKE-823 microprocessor-based power quality analyzer, are obtained, shown in Figure 18 and in Appendix K. The power required for the bale wrapping process is 2161 W, incl.  rotation of the wrapper ring - 748 W and winding the film on the roll - 1412 W.
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Figure 18 - Power consumed for the implementation of technological processes of packaging rolls

Received the results of chemical analysis of forage in terms of natural moisture, in 1 kg of green mass of alfalfa, 2 mows (mowing mass at a height of 10 cm) and (upper leaf part, mowed at a height of 30-35 cm) (Appendix M ).

 

3.15 Development of a draft technical assignment for the design of a prototype device for packaging rolls
Based on the results of the studies and tests carried out in 2018-2020. draft terms of reference prepared by the design of the sample testing apparatus for packaging rolls, which is presented in Appendix D. It is advisable to direct further research to the design and manufacture of a prototype device for packing rolls with the aim of introducing it into production.

 

3.16 Publications Ia stat it in foreign journals with non-zero impact factor, 1 article in the peer-reviewed journal with non-zero impact factor and publication of recommendations for the use of the technology and devices
During the reporting period on the project and spolniteli project published articles according to the schedule for the 2018-2020 years, which are listed in  Appendix F. Artists project hearth whether bids in a patent for invention RK "Device for packaging silage winding in rolls of stretch film constituting the sleeve, and the method of its application" (Appendix I)

             

3.17 Generalization of research results preparation of the final report on patent research and research for 2018-2020
When summarizing the research results, an analysis of all the data obtained, both literary, patent research, and the results of theoretical and experimental data was carried out. The patent research report is given in Appendix B.
Science Annual Report for 2018-2020 years of the project is designed to perform in accordance with GOST 7.32-2017 (29 (. The results of work on the project for 2018-2020 are given in (Appendix H). 
CONCLUSION
 
1. A literature review and patent research on resource-saving technology for harvesting and storing haylage in rolls packed in polymer materials and a device for packing rolls, vacuum pumps were carried out. It was revealed that the disadvantages of the known technologies and devices for packing rolls are: the processes of covering the outer end faces of the extreme rolls of the line are not mechanized; the device for packing rolls does not move strictly in a straight line during operation; the wrapped rolls on the field are not stacked in a straight line, but there are zigzag bends and voids appear between their ends.
2. Conducted theoretical studies of the work of the working bodies of the device for packing bales, which include: determination of the force of pressure of the pusher on the bale of haylage when it moves along the chute; determination of the winding force of a bale of haylage with a stretch film and the required power for the rotation of the wrapping ring; justification of the parameters of the roller conveyor. The basic equation for calculating the kinematic diagrams of the bale wrapper is obtained.
3 Technical requirements and drawing documentation of the device layout sample were developed and its layout sample was made.
4 The main parameters of the device have been clarified: rotation frequency of the wrapper ring - 15 - 30 rpm; width of the film tensioning unit for the reel - 750 mm; wrapper ring diameter - 2420 mm; roller conveyor parameters: roller diameter - 115 mm; distance between rollers - 250 mm; length of rollers - 670 mm; design load - 1750 N; the movement speed of the pusher of the linkage mechanism is 0.02 ... 0.04 m / s. The power required for the process of wrapping the bale at [image: image65.png]


 INCLUDEPICTURE "https://translate.googleusercontent.com/image_33.png" \* MERGEFORMATINET 30 rpm is 2161 W, including the rotation of the wrapping ring 748 W and winding the film on the roll 1413 W.

5 The technical requirements and drawing design documentation of the experimental sample of the device for packaging rolls were developed and its sample was made, the run-in was carried out and the act of acceptance and delivery was issued.
6 In 2020, production tests of an experimental model of a device for packing bales were carried out in the workshop of experimental machines of the Center and in the farm “Zhanat” of Zhambyl district of Almaty region when packing bales of alfalfa haylage. Its functional, energy, performance indicators were determined and an act of its testing was drawn up. During the testing period of the experimental model of the device for packing rolls, no drawbacks were observed that would disrupt the technological processes for which they were intended.
In order to increase the productivity and efficiency of making silage in bales wrapped in foil, it is desirable to have individual bale wrappers. Individually wrapped rolls can also be used to seal the end sides of the roll being formed.
7 Processed and analyzed the test results of an experimental sample of the device for packing rolls. It has been established that the parameters and modes of the working bodies embedded in it can be used in the development of a draft technical assignment for the design of a prototype device.
8 A draft terms of reference for the design of a prototype device for packing rolls has been developed.
9 The project executors took part in the V International Scientific Congress "Machines for Agriculture" (Varna, Bulgaria); published 3 scientific articles in foreign journals, 2 of them with an impact factor and 1 article in a republican edition.
Issued recommendations "Technologies and systems of machines for harvesting haylage in package " of rolls, wrapped in foil ," the authors :  Doctor of Technical Sciences, Professor O.Zhortuylov  and others.
One master's student defended his thesis, one doctoral student and one master's student are studying.
10 In 2019, an application was filed for the grant of a patent of the Republic of Kazakhstan for the invention "A device for wrapping haylage in rolls by wrapping with a stretch film that forms a sleeve, and a method of its application" / O. Zhortuylov and others.
11 The tasks set for 2018-2020 have been fully completed.
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11 Konnaubane! 3eprreynep 6araapiamacsl
12 MHHOBaUMANBIK 5k00a
13 I3neHy (Tayekennik) sxoba
(FBITBIM KOPBI)
OTaHabIK rpaHTTap
61 OHipnik 6araapnama
34 MUHHCTPAIKTIH TanchlpMachl
52 ¥iibIMMeH apT xacay
43 bluTanst

7191 XKymsic Typi

39 Ipreni FpUIbIME-3epTTEY

HKYMBIChI

Konnal-lﬁa.nbl FBLTBIMU-3EPTTEY

KYMBICBI

57 Taxipubeni-KOHCTPYKTOPIIBIK,
’)Ko0alay-KOHCTPYKTOPIBIK
66 XoGanay-TeXHOIOTHAIBIK

7020 BarmapnamaHblH HGPbI

| AP05131204
Herisri yiibiM Typanbl MaimMeTTep
2934 TeneoHs! 2394 daxcbl 3033 DnekTpoHIbIK MEKEH-)KakHbl 2754 Kana
[ 87272479592 | 8(727)247-96-07 | kazniimesh@yandex.ru [ Anmatel

1332 MUHHCTpPNIKTiH (BEAOMCTBOHBIH) KbICKAPTBUIFAH aTaybl

[ KP ALLIM «YAFBO»KEAK

2151 ¥#bIMHBIH TOJIBIK aTaybl

[ «Kasax aybin wapyaursiisirsii MexaHHKaTaHBIPY XKoHE MEKTPIEHAIPY FHUIBIMU-3epTTeY HHCTHTYTh JKIIIC

2358 YHbIMHBIH KbICKAPTBLIFaH aTaybl

[ «KasALLIMBF3U» XKILIC

2655 ¥HbIMHBIH MeKeH-xKalibl (MHIEKC, pecrybnuka, o6nbic, Kana, KeLue, Yii)

I 050005, Kazakcran Pecrry6ankacel, AnMartsl K., PaiibiMOek qaHrbuibl, 312 yu

2142 Koca opblHAayLIbl YABIM

I

9126 Tancbipbic Gepyui

[ Kasakcran PecnyGaukach! Giim_okaHe FblabiM MUHKCTpAIriHiH FbubiMi KomuTeri

7021 LllenBepinae skymbIC OpbIHAANATEIH GaFaapiaMa TanchipMachiHbIH WHOPbI





[image: image69.jpg]9027 JKyMBICTBIH aTaybl

IMonumeprik KyObIpra OybII-TYHIITeH opamaiarsl MilleHAeMeH] TaibIHAaY KOHE CAKTaTHIH KOP YHEMICHTIH
TEXHOJIOTHSHBI JKOHE OpaMaliapAbl KyObIpra OYbII TYMII jK9HE CYBIPBII aNaThiH KYPBUIFBLIAp XKacay

9153 KyTinetiH HaTHxenep

I[Tonmmeprix KyObIpFa oparaH opaMIapIars! MeHAeMeH] JaifbIHAaY XKoHe caKTayJarbl Kop YHeMAeHTIH
TEXHOJIOTHSACH], MAIUMHAHBIH OKCIIEPHMEHTANBABl YITiNepiH eHIipicTik ChIHAay akTinepi, TaxipuGeni
KOHIBIPFBLIAP YITiepin xobanayra TEXHHKAJIBIK TallchipManap xo0anapbl JaifbIHaaIabL.

KypbutFbImapaslH  TeXHHKAIBIK JkaHaIbIKTapbl KP mateHTTepiMeH Kopranams!.

Honexik emec  ummakT-axtopmeH Scopus Majnimerrep 6a3sachlHAA HHIEKCTENIEH IIETEN FHUIBIMH
GachUIBIMAAPBIH/A PeLeH3UsIIaHFaH 2 MaKana GachUIbII IIBIFapEUIAIEL.

JKacanpiHaTeIH TEXHOJIOTHAsIap MEH MalllMHaJIapAbl KOJIAaHy GoipIHIIIA YCBIHBICTAp Gepineni.

Teri, aTbl, FrutsiMu papexeci,
SKECiHiH aTbl FBUTBIMU aTarbl
YiibIM skeTeKLici 6111 Kemyos C.A. 6210 T.F.1, IpOd.
JKymbic xeTexuici 6120 XoprysuioB ©. | 6228 T.8.4, pod.
5634 ©OK unaekci 5274 T'eonkop wugpbt

631.636 | [

5616 TaxbipbINTLIK akaapnap Koabl

68.85.29 [ [ [

5634 Ty#iHai ce3nep

TexHOJIOrHs, OpaMaarbl MillleH, MOJIMMEpITi KYObIp, KYPBUIFBL, OpaMaHbl KalTay, OpaMaHs! CYbIPBII ally;.

opamMajiappl opay, IJICHKa.





Техническая спецификация и календарный план работ 
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K Jlorosopy Nef¥or 45-03 2018 .
HA TpANTOROE GUIARCHPOBIHHE

TEXHHYECKAS CHEUHOHKALIS 1
KAJEHIAPHBIL TUIAH PAKOT

Tlo sororopy No_769 ot 45 .capia 2018 roza

1TOO «KABAXCKHIT HAYYHO-HCCAEAOBATEALCKHIT HHCTHTY T
MEXAHH3AIMH H YJIEKTPHOHKAIIH CETBLCKOTO XO3SHCTBA,

1.1 o mpuopurery: «Ineprerka n wammocTpocie. |

1.2 Mo noanpuopurery: «TpancriopTioe, cehexoX0mHCTRCHHOE, HepTerai080e 1 Fopiio-
NeTaLIypritieckoe MaHOCTOeIIE.

1.3 o Teme mpoexcra: No APOSI31204 PaspaSorsa peeypeocteperatomei Texonorii
SAFOTONKH 1 XPANCHIA CCHEKA B PYTONAX, YAKOIHKEIX 5 NOTMEPHLIE PYKAD. i YETpOicTn
TR YMAKOBKH 1 BbiCNKH Py TOHOR i3 pyKaBib

1.4 Obucan cyvwa npoekta: 15 000 000 (namuaduams wuruonoa ) merce, 8 1o e
 pasGHBKOIE 10 FO1aM, 7% BHITOTHEHHA PAGOT COrRACHO mymKTY 3

-0 2018 101+ 5 cyste S000 000 (nams Mutuonos) menze:
-1 2019 1oz~ 8 cywvie 5000 000 (namb suruonos) menze:
-1 2020 oz - u eywve 5000 000 (wams suwzuionos) mence.

2. XapaKTEPHCTHKA HaY 110-TEXHRSECKOil NPOYKINN 110 KEATHDHKALHONIAIN
PHIHAKAN 1 DKOHOMICCKIE TOKAIATE I

2.1 Hanpanzenie paGorss: cenncroxossicTaeiioe MaHoCTpocie.

2.2 OFAGCTE, MPHMEHENMS: CEITSCOE XOMCTRO, AIBOTHOBOACTEO.

2.3 Konesnmuris pesy.anrar:

- 3 2018 200: TeHIUCCKHE TPGOBAIA Ha TPOCKTHPOBAHHE MAKETHDX OTPEIION Mattin
IR YHGKOBKH 1 BUEMKIH DYTOHOB 3 DYKARI, PASpaSora paGosIny Mepreseli OGHOBHBIX Y3OB
MAKCTHX OGPAILOB MALIMH, GYACT ONYGINKOANG | CTATHA peUEHIMpYEMON OTesecTacHHOM
HAYSIHOM HILAHHH C Hely ICBHI HNTIAKT-DAKTOPON.

- 50 2019 200; NAKETHME OOPASILI MAWIMI /T3 YTIAKOBKI # BHEMKH PYJIOHOB I3 pyKAA,
TEXHINGCKILe TPEGOBAHIA 1 MPOSKTHPOBANHE SKCIEPHMENTATBILIX OOPIIIOR MALIIK, PACOIE
HCPTEAIL 12 KCIEPHMENTATbMHEIC OGPASISY MALINH; GYICT HOLAHA SUIBK HA ONYUEHHE NATENT
PK Ha m3oGpereiite, Byier onyGIMKORHA | CTaThs B PeUEnTMpYeMON apyGeAIHOM HAYHHON
MSIGHIN ¢ HEIYEDHM INTKT-GaKTOpON.

- 3 2020 200: SKCICPHMEHTATHHbIE OGPAYLH MAIHH SUTA YTAKOBKI W BHICMICH PYIOHOB 13
PYKaBa, AKTHL MPONSBOACTBCHHLIX HCTHITAMI KCTEPHNEHTATLHAEX. OGPANION MALINI; NPOSKTH
TEXHIHYCCKIN FTANHH Ha TPOCKTHPORANHE OTIITHE 0GPAION Ma Byayt onyGmkonars 2
CTATLH B DEICHIMPYRMMX 3apyGCKHbX HAYNLIX MITAMISX, MHICKCHPYCNX B Oa%X Aaitix
‘SCOpUS © HelyeBtM IMTAKT-(AKTOpOM. H3121 pekoMen At 1o mpieHeHIko paspadoTaiioi
rexwooI I MaH.

2.4 MarenrocnocoBnoeTs: npu paspadoTe Gyt eno/tsiosars Texii
saugnenmsie naresron PK Ne32132, Gyaet nozana samka
narena PK no Tewe npoexa.

2.5 Hayuno-rexmseckinii yposens, (nosi:

HoBiia - PaspaaTIeTcA  Pecypeocheperaiouias TexHOTOr A JAroTORKI i XpaHCin
CCHEKG 5 PYAONAX, YIGKOBAHAIX b MOTAMCPHSC PYKARI, OCYULCCTRTACNA YCTPONCTRANI 41K
JIGKOBKI PYIOHO B Py ¢ YAMIEHHEN OCTATONNORD BOAYXA I3 PYKIBA BAKYYNIM HACOCON.
OTcoc OCTATOMHOTO  BOSAYXA M3 PYKIBA B MPOMGAYIKS MCALY PYIOHIMH NPHROAMI K

e pemerns,
[ R ——
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COVIRETCA aHAIPOGHAR CPENE, NPENATCTBYIONIas PIIBHTHIO TIECHERbIX MPiD0B. B PeryIbTare Hero
OGGCIICUHBICTCH  CONPANIOGTS KODMA. 0 KANECTBO CCHOXA B KOMUE €ro xpanemms Oyier
HESHAHTEAHO OTIMATLCA OT HCXOTHOTO NETEDHATA CENaNd, ST0 CHIDKAST TOTGPH KOpMA it
HOBMIGET M0 NMTATEIbHYIO HeNOCTS. BHeNKa pYOHOB M3 pYKIBA OCyMecTRMACTC
YCTpOIICTBON Ge3 TOBPEIKTEINI PYKABa. BOMOKHO 3O NO3BOHT BTOPHSHO HEMOTHIOBAT PYKAD
U1 YMAKOBKH PY7IOHOB COHIKA M CHIINTS JATPATHI CPEICTS HA YIAKOBKY. KIK MHUDON B 1.5
pma

Haynuasn HOBISHA PAGOTE! SAKTIOSIETER B TOM, “T0 GYYT: NPORCAEHH TEOPETHACERHE 1
OKCIEPHNHTAILILE HCCTEAOBAHI TPOUIECCOB YIAKOBKH PYIOHOB CHEIA B PYKABA ¢ yAQIEHHEN
OCTATOSHOTO BOSIYXa BAKYYMHbM HACOCOM M3 PYKAWA H EMKH PYIOHOB W pYKan;
KOHCTPYKTHBHO-TCXHOTOTHHECK CXEMA  YCTPOMCTB /U8 YTAKOBKH DYTONOR 3 pykana,
CHAGHKEHHOTO BAKYYMITHIM HACOCOM, # YCTPOHCTBA /T8 BHENKH PY/IOHOB K3 PYKAB; NIOTYWCHb!
TEOPeTHECKIIE SABICHMOCTH, OTHCHBROILIE MPOLECCH YIZKOBKH YIIOHOB, FEPMETHIAN PyKana
1 BIEMKH PYIOHOB; 0GOCHOBAITH T13pANETPbI PAGOSHX OPFAHOR MaILH

2.6 FIeno.mn30Battine maysuo-Texumeekoii POy KII 0eymecTR AT 3K ko i
Heronsunreaes. VCeieaonais n HCMHTaRHA Maumh nposozsres n KX OKanan KavGsurexoro
paiiona ATvaTiticKof o6acT

27 Bua menomwsomamws peyabTATA mayawmoii m o (aam) maywio-rexmicekoi
AeRTeALHOCTI: paGOHe HepTeRH, paspaGoTannbe KoHETPYKTOpCKi Giopo KasHHHMAICX. s
HSOTORICHIE  ONBTHLX  OOANOB MO NOTYT  OMTh  NCTIOTHI0RAMN  ADYIUMIC
MALIHOCTOITELHBMH SABOZAN, & MAIIHITH BHEDSHbI & CEToCROXOMACTCHHOE HPOHSBUICTEO.

PuspaGOTANNAA PECYPCOCOEPEraIOMaR TeXHOTONHA JArOTOBKI 1 XPAHCHIL CEHKD B
PYIOHAX, YIAKOBAINILIX b TIOTHMEDHIE PyKAna, W YCTPOACTAA T3 YIAKOBKIH PYIOHOB Il BHICMKIL
PYIONOB W3 pyKasa ANIYT MPHMEHEHHE B CPEMNHX KpeCTLAICIIN 1 (hepuepekIX XouslicTRax.
JUin uX TPHMCHEHIS GYAYT WATGNA PEKOMEHTAIUNM. YAOBICTHODACTCR OTpOMMBI Cnpoc
CCILXOSPOMSBOTENeH Ha CEHK 1% KOPNEHHS KOpoR I 0Bell.

3. Hanmenomaue paGor, epow ix peammsamim 1 pesy1uTarss

ugp | Hanuenosanne pador o Jlorosopy | Cpow sumommens Ownaewi pesyorar |
JAAHMS, | M OCHOSHBIE 3TATHI €10 BHITOTHENHS ||
1| Paapaborea sporpavis w weromn I Byacr  paspatorana  npo-
0T HeceaoBaNHi deopan | eopar rpavwma "

|petor ecaczosan. Widromm | e [P W weroana

LT | Turreparypusii 0G%0p n _ narcumbie T | Byaer npobezen nwreparypusii

e e e
XpuscHis  cowmka B pyronax, ‘ pecypeoctieperaoicii

LT, | g | i P o |

|ynawonkn pynonon - pucwxn | 201870 | 2018 rona | LU LR epiie

12 |Bubop  KONCTPYKTUBHO-TEXHORO- it [ Byayr  suibpantt xuu—‘

|ecsesomann o chochomanno | || rese e o)

- "
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Дополнительное соглашение к договору 

[image: image75.png]Jlonomurensioe cornauenne Ne 3
K 70T0BOpY WA rPANTOBOE BUHANCHpOBANIE

Ne 169 o1 «15» mapra 2018 roxa

Hyp-Cyaran or«b». 6 2019+,

Tocynapetsenoe  yuperzenme  «Kowwrer  maykn  Munnctepersa
obpasosass 1 haykn PecnyGikn Kasaxcrai, uMenyembii b Aanbheiimen
akavamk, B mmue Ipencenarens AGyrxacopoit A.C., neficrayiomero Ha
ochonamni  Tlonowenns o KoiTere Hayii, yTBEPA/ICHHOO NpHKasom
Ormerersennoro cexperaps ot 10 mons 2018 roma Nol69-K . npukasom
MunneTpa oSpasosani n aykn PecryGankn Kasaxcran or 22 mas 2019 roza
NeS29kK ¢ oawoii cropomsl, # TOO «Hayuno-npowssozcTaeHHbil  1CHTD
ArPOHIIKEHEPHIY, HMEHyeMoe B jaibiieiiieM «VCNONHHTENbY, B HIE BPEMEHHO
HCTOIHSIOLEr0  OBSIAHOCTH  renepanbiioro  upextopa  Kemyosa C.A.,
JCHCTBYIOWEH WA OCHOBAHMH NP3 HEKOMMEPYECKOrO  aKUMOHEPHOTO
obuectsa «Haunonans i arpapibiii naysmo-oBpasosaTemsibii ueHTp) Nod a/c
or 5 ausaps 2016 roxa, ¢ Apyrofi CTOPOHS, /e COBMECTHO HMEHYEMBIS
Croponsi, Ha ocosann ctathit 401, 402 Ipazasckoro Konexca PecnyGaniin
Kasaxcran, nocranomnenis Ilpasurensersa PecnyGmxn Kasaxeran or 25 was
2011roaa Ne 575 «OB yraepacinit [Tpasiti 5308070, IPAITOBOrO, IPOTPANMHO-
ueresoro  uuancHpoBami  maywnoli W (W)  HaySHO-TEXHMSCCKOf
JesensHocTi, nynra | lonommTensioro corauenis No ot 13mapra 2019 .
& Jlorosopy MNe169 or 15 mapra 2018 roga ma rpantosoe (uancuposane,
petticitii HALHOHAIBHOMO HAYHHOTO COBETA 1O NPHOPHTETY «HEPreTHKa it
MalIMHOCTPORHHE» O BHECEHHM HIMEHeHHH B KaNeHJIapHBI IUIaH mpoeKTa
AP05131204 (Ipotokon ot 18 (espans 2019 roga Nel) sakoumin nactosiee
Jlonommrensioe cornamenne k Jorosopy Nel69 or 15 mapra 2018 roma wa
Tpantonoe dmuacuposanie, (1aice — JI0rOBOp), MPHILIA K COLIAWIENHIO O
HIKCCIEAYIOUIEN

L Tpuiokenne 1.2 Jloropopa  «Teximmueckas  cneundusamwns
Kancuzapmmii maams, no Tewe npoekra MPH APOSI31204 «Paspadorka
pecypeocGeperaomieli TeXHONOTHH 3ATOTOBKH  XPAHCHIS CCHIKA B PYIOHAX,
YIIaKOBAHHBIX B NIOMHMEPHBIE PYKaBa, M YCTPOFICTB JUIA YNAKOBKH M BLIEMKH
PYJI0HOB 3 pyKaBa) WAOKHTS B HOBOF peAaKIvN cornacho TIpwioenino 1 K
HACTOILIEMY JOTIONHHTE TBHOMY COPTAICHHIO

2.Cpok pelicrais uacTosmero onommurensioro Cornauers no 31
exaGps 2020 rona.

3. JlononuuTenbHOE  COTAUIENHE  ABIACTCH  HEOTBEMICMO  HCTHO
Jloroopa.

4. YCr0BHs A0T0BOPA, He 3aTPOIYThIE HACTOAILIM COrTIALIEHHEN, OCTAITCH
B HEHIMERHOM Bie.

5. YCiI0BHA AONOMHHTENBHOTO COTNIGHHS BCTYIAOT B CHIY C MOMEHTA
noHCaIHA CTOpOHANH
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oMy dKseMIIADY U Kaof
JopwecKyio ciny.

M3 CTOPOH, HMEIOWIMX  OMHAKOBYIO
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LA YIIKOBKH 1 BHENKH PYJIOHOB M3 PYKABa, PaspagoTKa paGOuIX HEpTEReli OCHOBHbX Y3108
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Orcoc ocTatownoro nowiyxa Wi pyKana B NDOMEXYTKC MEAY pYIOHANH NPHBOMAT K
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Supplementary Agreement No. 3 to the Grant Funding Contract

No. 169 from March 15, 2018

Nur-Sultan                                                          from « »_______  2019
"Science Committee of the Ministry of Education and Science of the Republic of Kazakhstan" State Institution, hereinafter referred to as the Customer, represented by Chairman A. Abulkasova, acting on the basis of the Regulation on Science Committee, approved by order of the Executive Secretary of July 10, 2018 No. 169-K and order Of the Minister of Education and Science of the Republic of Kazakhstan dated May 22, 2019 No. 52-ZhK, from the other side, "Scientific and Production Center of Agroengineering" LLP, hereinafter referred to as the "Contractor", represented by acting General Director S.A. Keshuov, acting on the basis of the order of  Non-profit Joint Stock Company "National Agrarian Research and Education Center" No. 4 l / s dated January 5, 2016, from the other side, hereinafter collectively referred to as the Parties, on the basis of Articles 401, 402 of the Civil Code of the Republic of Kazakhstan, Resolution of the Government of the Republic of Kazakhstan dated May 25, 2011 № 575 "On approval of the Rules for basic, grant, program-targeted financing research and (or) scientific and technical activities ", clause 1 of the Supplementary Agreement No. 2 dated March 13, 2019 to the Contract No. 169 dated March 15, 2018 for grant funding, decisions of the National Scientific Council on the priority" Energy and Mechanical Engineering "to amend in the calendar plan of the AR05131204 project (Minutes of February 18, 2019 No. 1), entered into this Supplementary Agreement to the Contract No. 169 of March 15, 2018 for grant financing, (hereinafter referred to as the Contract), came to an agreement on the following:

1. Appendix 1.2 of the Contract "Technical Specification and Schedule", on the topic of the project  REMI AR05131204 "Development of resource-saving technology for harvesting and storing haylage in rolls packed in polymer sleeves, and devices for packing and removing rolls from the sleeve" shall be revised in accordance with the Appendix 1 to this Supplementary Agreement.

2. The term of this Supplementary Agreement is December 31, 2020.

3. Additional agreement is an integral part of the Contract.

4. The terms of the contract not affected by this Agreement remain unchanged.

5. The terms of the supplementary agreement come into force upon signing by the parties.

6.        The supplementary agreement is made in duplicate, one copy with the same legal force for each of the parties.
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Attachment 1 

to Supplementary Agreement No. 3 of 2018 

for grant funding

TECHNICAL SPECIFICATIONS AND CALENDAR WORK PLAN

Under contract No._______ from________ 2018

1 "SCIENTIFIC AND PRODUCTION CENTER OF AGRO ENGINEERING" LLP
1.1 By priority: “Energy and mechanical engineering.

1.2 By sub-priority: "Transport, agricultural, oil and gas and mining and metallurgical engineering".

1.3 On the topic of the project: No. AP05131204 "Development of resource-saving technology for harvesting and storing haylage in rolls packed in polymer sleeves, and devices for packaging and removing rolls from the sleeve"

1.4 Total project amount: 15 LLC LLC (fifteen million) tenge, including breakdown by years, to perform work in accordance with clause 3:
- for 2018 - in the amount of 5000 LLC (five million) tenge;
- for 2019 - in the amount of 5000 LLC (five million) tenge;
- for 2020 - in the amount of 5,000,000 (five million) tenge.
2. Characteristics of scientific and technical products by qualification and economic indicators

2.1 Direction of work: agricultural engineering.


2.2 Scope: agriculture, animal husbandry.


2.3 End result:

- for 2018: technical requirements for the design of prototypes of machines for packing and removing rolls from the sleeve, development of working drawings of the main units of prototypes of machines, 1 article of a peer-reviewed domestic scientific publication with a non-zero impact factor will be published.


- for 2019: a prototype of a device for packing rolls into sleeves, technical requirements for the design of an experimental model of the device, working drawings for an experimental sample of the device; an application for a patent of the RK for an invention will be filed. 1 article will be published in foreign journals indexed in Scopus databases with a non-zero ipact factor.


- for 2020: an experimental sample of a device for wrapping rolls into sleeves, a production test report for an experimental sample of the device; draft technical assignment for the design of a prototype device. 1 article will be published in peer-reviewed foreign scientific journals indexed in Scopus databases with a non-zero impact factor and 1 article in a peer-reviewed foreign scientific journal with a non-zero impact factor. A recommendation on the use of the developed technology and device has been issued.


2.1 Patentability: during the development, technical solutions protected by the RK patent No. 32132 will be used, an application for an invention will be filed to obtain a RK patent on the project topic.


2.2 Scientific and technical level (novelty):


Novelty - a resource-saving technology is being developed for harvesting and storing haylage in rolls packed in polymer sleeves, which is carried out by a device for wrapping bales into sleeves with the removal of residual air from the sleeve by a vacuum pump. The suction of residual air from the sleeve between the rolls leads to additional compaction of the mass, reducing the air content in it, thereby creating an anaerobic environment that prevents the development of molds. As a result, the safety of the forage is ensured, and the quality of the haylage at the end of its storage will slightly differ from the original silage material, which reduces feed losses and increases its nutritional value.

The scientific novelty of the work lies in the following: theoretical and experimental studies of the processes of packing bales of haylage into sleeves with the removal of residual air by a vacuum pump; structural and technological diagram of a device for packing rolls into sleeves, equipped with a vacuum pump; theoretical dependencies are obtained that describe the processes of packing rolls, sealing the sleeve; substantiated the parameters of the working body of the device.

2.3 The use of scientific and technical products is carried out: by the Customer and the Contractor. Research and testing of machines are carried out in the farm "Zhanat" of the Zhambyl district of the Almaty region.


2.4 Type of use of the result of scientific and (or) scientific and technical activities: working drawings developed by the design bureau of NPTSAI, for the manufacture of a prototype device can be used by other machine-building plants, and machines are introduced into agricultural production.

2.1 The developed resource-saving technology for harvesting and storing haylage in rolls packed in polymer sleeves and devices for wrapping rolls in sleeves will be used in medium-sized peasant and farm enterprises. Recommendations will be issued for their application. The huge demand of agricultural producers for silage for feeding cows and sheep is being satisfied.
3. Name of work, terms of their implementation and results   
	Cipher
tasks,
stage
	Name of work under the Agreement and the main stages of its implementation
	Period of execution
	Expected Result

	
	
	Start
	ending
	

	1
	2
	3
	4
	five

	1
	Development of the program and methods of research work.
	February 2018
	February 2018
	It will be developed pro grams, and research methodology.

	1.1
	Patent Literature review and studies on resursosbere saving technologies Hay harvesting and storage in rolls packaged in polymeric materials, and apparatuses for packaging rolls and rolls of the recess of the sleeve (machines) vacuum pumps.
	February 2018
	November 1, 2018
	A literature review and patent research will be carried out on resource-saving technology for harvesting and storing haylage in rolls packed in polymeric materials, and devices for wrapping rolls and removing rolls from the sleeve (machines), vacuum pumps.

	1.2
	Choosing konstruktivno- Technolit - cal schemes cars.
	March 
2018
	april 2018
	They will be chosen concentration constructively -technological machines schemes.

	1.3
	Conducting theoretical studies to substantiate the parameters and modes of the working bodies of machines.
	April 
2018
	May 2018
	They will be held Theorem cal research on substantiation of parameters and modes of working organs of the car.

	1.4
	Substantiation of parameters and operating modes of machines.
	May
 2018
	June 2018
	The parameters and operating modes of the machines will be substantiated.

	1.5
	Development of specifications is required vany the design breadboard models of machines.
	June 
2018
	july 2018
	They will be developed techni cal requirements for the design of breadboard models of machines.

	1.6
	Development of working drawings of prototype machines. Generalization of research results and preparation of interim reports on patent research and research.
	August 
2018
	october 2018
	Development of working drawings for prototype machines will be started. It will be issued intermediate accurate annual report on the patent research and R & D for 2018. 1 article will be published in a peer-reviewed Russian scientific journal with a non-zero impact factor.

	1.1
	Literary review and patent research on resource-saving technology for harvesting and storing haylage in bales packed in polymer materials and a device for wrapping bales, vacuum pumps
	February 2019
	November 1, 2019
	A literature review and patent research will be carried out on resource-saving technology for harvesting and storing haylage in rolls packed in polymer materials, and a device for packing rolls, vacuum pumps.

	2.
	Development of a program and research methodology.
	January
2019
	February 2019
	It will be developed pro grams, and research methodology.

	2.1
	Continued development of working drawings for a prototype device for packaging rolls
	February 
2019
	March
 2019
	The development of working drawings of a prototype device for wrapping rolls will continue

	2.2
	Purchase of materials, purchased products and production of a prototype device.
	March 
2019
	Aapril 
2019
	Materials, purchased items will be purchased and a prototype of the device will be made.

	2.3
	Experimental studies of the work of the working bodies of the device for packing the rolls in the laboratory and field conditions.
	May 
2019
	June 
2019
	Experimental studies of the work of the working bodies of the device for packing rolls in laboratory and field conditions will be carried out

	2.4
	Analysis of the results of experimental studies of the operation of the device for packing rolls and the refinement of its parameters. Submitting an application for an invention to obtain a patent.
	June 
2019
	July 
2019
	The results of experimental studies of the operation of the device for packing rolls and the refinement of its parameters will be analyzed. An application will be filed for the grant of a patent of the RK for an invention.

	2.5
	Development of technical requirements for the design of an experimental sample of the device.
	July 
2019
	august 
2019
	Technical requirements for the design of an experimental prototype of the device will be developed.

	2.6
	Development of working drawings for an experimental sample of the device.
	August 2019
	September 2019
	Development of working drawings for an experimental sample of the device will begin.

	2.7
	Generalization of research results and preparation of interim reports on patent research and research.
	September 
2019
	November 1, 2019
	Research results will be summarized and an interim annual report on patent research and research for 2019 will be drawn up.

	2.8
	Publication of 1 article in foreign journals with a non - zero impact factor .
	January 
2019
	November 1, 2019
	1 article will be published in foreign journals indexed in Scopus databases with a non-zero ipact factor .

	1.1
	Literary review and patent research on resource-saving technology for harvesting and storing haylage in bales packed in polymer materials and a device for wrapping bales, vacuum pumps.
	January
2020
	November 1, 2020
	A literature review and patent research will be carried out on resource-saving technology for harvesting and storing haylage in rolls packed in polymer materials, and a device for packing rolls, vacuum pumps.

	3.
	Development of a program and research methodology.
	January 2020
	February 2020
	It will be developed programs, and research methodology.

	3.1
	Continued development of working drawings for an experimental sample of a device for packaging rolls.
	January 2020
	March 
2020
	The development of working drawings of an experimental sample of a device for packing rolls will be continued and completed.

	3.2
	Purchase of materials and purchased items and production of an experimental sample of the device with its revision from a prototype.
	March 
2020
	April
 2020
	Materials, purchased items will be purchased and manufactured an experimental sample with its modification from a prototype.

	3.3
	Preparation of instruments and equipment for testing an experimental sample of the device.
	April 
2020
	May
 2020
	Instruments and equipment for testing will be prepared experimental sample of the device.

	3.4
	Conducting production tests of an experimental device.
	May
2020
	July 
2020
	Will be held production trials
an experimental sample of the device and a test report was issued.

	3.5
	Processing and analysis of the results of field tests of the experimental sample of the device.
	July
2020
	August 2020
	Field test results will be processed and analyzed experimental sample of the device.

	3.6
	Development of a draft technical assignment for the design of a prototype device.
	August
2020
	September 2020
	A draft technical assignment for the design of a prototype device will be developed.

	3.7
	Publication of 1 article in foreign journals with a non-zero impact factor, 1 article in a peer-reviewed foreign scientific journal with a non-zero impact factor and publication of recommendations on the application of the developed technology and device.
	January
2020
	October 2020
	It will be published 1 article in a peer-reviewed international scientific journals indexed in the database Scopus with non-zero impact - factor 1 and a peer-reviewed article in foreign scientific journals with non-zero impact - factor. A recommendation has been issued for the application of the developed technology and device.

	3.8
	Generalization of research results and preparation of final reports on patent research and R&D for 2018-2020.
	September
2020
	November
2020
	Research results will be summarized and final reports on patent research and R&D for 2018-2020 will be issued.


of General Director
S.A. Keshuov 
The chairman
A.S. Abulkasova
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Copy of diploma
Dr. Tech . Sciences, Professor O. Zhortuylov    
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на звание кандидата технических наук 
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APPENDIX B 

Patent Research Report
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Таблица  В.6.1 – Патентная документация

	Предмет поиска (объект исследования, его составные части)
	Страна выдачи, вид и номер охранного документа. Классификационный индекс
	Заявитель 

(патентообладатель), страна. 

Номер заявки, дата приоритета, конвенционный приоритет, дата публикации
	Название изобретения 

(полной модели, образца)
	Сведения о действии охранного документа или причина его аннулирования (только для анализа патентной чистоты)

	1
	2
	3
	4
	5

	Способ заготовки сенажа с упаковкой в полимерные рукава
	(RU) Полезная модель  № 103439

A01D 59/00; 

A01F 15/14;

B65B 13/00.
	Закиров М.Ф.,Беймен А.М.,  Степанов П.Г., Мемятов А.В.
	Упаковщик рулонов
	Патент действует

	
	(RU) Полезная модель 

№ 145910

А01D 59/00
	Бредихин Р.В.

2014.09.

«Краснокамский ремонтно-механический завод» (RU)
	Упаковщик рулонов
	Полезная модель действует

	
	(RU) Патент № 2416190

А01Ғ 25/14


	ФГОУ ВПО «Смоленская ГСХА», (RU) 

01.09.2008, 

Опубл.20.04.2011
	Способ создания анаэробной среды в сенаже уложенном в полиэтиленовые рукава и утройство для его осуществления
	Патент действует

	
	(RU) Патент № 2584026

А01Ғ 25/14

Е04Н7/22
	Некрашевич В.Ф (RU)
25.02.2015 

Опубл.20.05.2016
	Способ приготовления и хранения силосованного корма
	Патент действует
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	5

	Способ заготовки сенажа с упаковкой в полимерные рукава
	(RU) Патент № 2528189

А01К 3/02

А01Ғ25/14
А01Ғ25/6

	Московский государственный открытый университет имени В.С. Черномырдина (RU).  №2013101381/13,  14.01.2013
Опубл. 10.09.2014,  Бюл. № 25.
	Способ приготовления и хранения силосованного корма
	Патент действует

	
	RU(11) 2 254 705(13) C1

A 01 F 15/07, A 01 D 91/04
	Автомонов И.Я., Скоркин В.К., Морозов Н.М.

Государственное научное учреждение «Всероссийский научно-исследовательский проектно-технологический институт механизации  живот-новодства» (RU)
Опубл.27.06.2005. Бюл. № 18
	Способ уплотнения и герметизацции консервируемых кормов в рулонах
	Патент действует

	
	RU(11) 2 262 470(13) C2
B 65 B  25/14, 27/00
	Порро Доноато

БФ Инжинириг С.П.А. (IT)

Опубл.20.10.2005. Бюл. № 29
	Установка для упаковки рулонов
	Патент действует

	
	RU (11) 2 528 710(13) C1
A23K 3/00 (2006.01)
	Кобзев И.В., Кобзева Т.П., 

Кель Т.И., Хотов В.Х. 

Федеральное государственное бюджетное образовательное учереждение высшего про-фессионального образования «Российсий ГНУ МСХА имени К.А. Тимирязева» (RU)
Опубл.20.09.2014. Бюл. № 26.
	Способ хранения силоса и сенажа
	Патент действует


  Продолжение таблицы В.6.1.
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	5

	Способ заготовки сенажа с упаковкой в полимерные рукава
	(ВҮ) Полезная модель №9313

A01F 25/14 (2006/01) 
	Основнин С.В., Основнина Л.Г.,  Агейчик В.А., Гой М.М.

Учереждение образования «Белорусский государственный аграрный технический (ВҮ) университет» №20121052,  2012.11.28 (ВҮ) 93/3U 2013.06.30.
	Устройство для создания анаэробной среды в сенаже
	Полезная модель действует

	
	(RU) Полезная модель

№ 101997
	Закиров М.Ф.,Беймен А.М.,  Степанов П.Г., Мемятов А.В.

Открыток акционерное общество «Агротех» (RU)
	Упаковщик рулонов
	Патент действует

	
	(US)  Patent number:  4594836(A)

A01D 87/12; A01F 15/07; A01F 25/14’ B65B 9/15; B65B 9/18; B65B 9/00.
	GOOD MAYNAD L
	Apparatus and method for loading plastic tubing with bales
	Патент действует

	
	(US)  Patent number:  5152125 (A)

A01F 15/07;

 B65B 13/12. 
	Laver Michael R.
	Apparatus for wrapping 
articles
	Патент действует

	
	(US)  Patent number:  

4793124 (A)

A01F 15/07;  B65B 13/12.
	Anderson David
	Bale wrapping machine
	Патент действует


  Продолжение таблицы В.6.1.
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	(GB) Patent 

#2192172 (A)

B65B 11/00, 

A01F 25/00 //B65T 7/20
	David Winton Anderson
	Bale wrapping machine
	Патент действует

	Вакуумные насосы
	(RU)  №2480626 

F04B43/12
	Копица Руслан Валерьевич (RU) Федеральное государственное бюджетное образовательное учреждение высшего профессионального образования "Азово-Черноморская государственная агроинженерная академия" (ФГБОУ ВПО АЧГАА) (RU) https://findpatent.ru/patent/248/2480626.html  2012-2019
	Ротационный вакуумный насос шлангового типа


	Патент действует

	
	(RU) № 2347109

F04C 7/00; 

F04C 19/00.
	Зиганшин Б.Г. (RU),

Волков И.Е. (RU),

Сидиков Ф.Ф. (RU),

Лукманов Р.Р. (RU),

Кашапов И.И. (RU)
	Жидкостно-кольцевой вакуумный насос.
	Патент действует

	
	(RU)  № 2602951 

F04C 25/02,

F04C 18/344,

F04C 29/02
	Николаев Н.А. (RU)  
	Лопастной вакуумный насос.
	Патент действует
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	(RU)  № 2322613 

F04C 7/00,

F04C 19/00,

F04C 14/22,

F04C28/22.
	Воробьев Ю.В. (RU),

Максимов В.В. (RU),

Родионов Ю.В. (RU),

Свиридов М.М. (RU),

Селиванова П.И. (RU)
	Жидкостно-кольцевой вакуумный насос.
	Патент действует

	
	(RU)  № 2265321

A01J5/00,

F04C 29/04
	Кузьмин А.И. (RU),  

Тхорь М.С. (RU),  

Кириенко Д.Н. (RU).  
	Вакуумный насос.
	Патент действует

	  
	(RU)  №2342562

F04C 7/00,

F04C 19/00.
	Тарханов О.В. (RU)  
	Вакуумный жидкостно-кольцевой насос.
	Патент действует


Таблица В.6.2.– Научно-техническая, конъектурная, нормативная документация и материалы  государственной регистрации (отчеты о научно-исследовательских работах)

	Предмет поиска
	Наименование источника информации с указанием страницы источника
	Автор, фирма (держатель)

технической документации
	Год, место и орган издания (утверждения, депонирования источника)

	1
	2
	3
	4

	Технология заготовки кормов

с упаковкой в 

полимерные

рукава
	Обоснование технологии заготовки подвяленных кормов с упаковкой в пластиковые мешки комбайном-упаковщиком 
	Геер В.А., Чепурин Г..Е., 

Латынцев Н.Ф.
	Сибирский вестник сельскохозяйственной науки. – 2003.– №1.– С.91-95

	
	Нетрадиционные технологии заготовки кормов в Сибири
	Ковальчук А.Н. и др.
	Красноярский государственный аграрный университет, 2010.– 343 с.

	
	Инновационные технологии и комплексы машин для заготовки и хранения кормов
	Рекомендации
	ФГНУ «Росинформ, 2008.– 140 с.

	
	Машина для хранения и консервации круглых тюков «AG-Bagger Flex Tuber 5603 Ballerina»
	www.ag-bag.ru.
	ООО «АГ БАГ Руссланд». www.ag-bag.ru.


	
	Госпрограмма по приобретению сельхозтехники.
	Чазова О.
	Эффективное животноводство.–2015.– С.1,6.

	
	Сенаж в упаковке: Преимущества, технология, оборудование
	Отзывы руководителей  хозяйств Пермского края (Россия).
	Эффективное животноводство.– 2015.– 

С.2-3.

	
	Сенаж в упаковке в ООО «Шерья». 
	Попов В. (с.Шерья, Нытвенский район, Пермский край).
	Эффективное животноводство.– 2015.– С.4.
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	1
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	4

	Технология заго-товки кормов с упаковкой в полимерные рукава
	Пермская технология заготовки сенажа в линию
	Agrovesti/net/АПК 
	Агровестник,  17.12.2017.

	
	Повышение эффективности процесса заготовки сенажа в рулонах, упакованных в пленку.
	Орлянская И.А.
	Автореф.дисс…на соискание ученой степени канд.техн.наук: 05.20.01:.–Ставрополь, 2018.– 24 с.

	
	Скоростной обмотчик рулонов 

ТUBE-LINE TLR 5000 X2.
	Руководство  по эксплуатации
	ОАО «Крестьянский Дом», Пермь, 2011.– 32 с. (Krdom@perm.ru; www.kd.Perm.ru).

	
	Упаковщик рулонов «Навигатор» серии NEOLINER.
	проспект
	https://www.belagrotech.kz/produktsiya/selkhoztekhnika/upakovshchiki-rulonov/neoliner.php.



	
	Упаковщик рулонов «Anderson Hybrid 

Evolution X-Tractor» (Финляндия).  
	проспект
	https://profi-agropark.by/upload/iblock/e3b/upakovshchik-rulonov-Anderson_2019_szhatyy.pdf

	
	Обмотчик рулонов HELIWRAPPER, (Новая Зеландия).
	проспект
	https: //agroserver.ru/b/obmotchik-rulonov-heliwrapper-novaya-zelandya-321201.htm.

	
	Лучший сенаж в упаковке.


	Материалы Федерального конкурса.


	Пермский научно-исследовательский институт сельского хозяйства (Пермский исследовательский центр УрО РАН). 

Генеральный партнер конкурса — Краснокамский ремонтно-механический завод, Россия

 https://www.agroxxi.ru/anonsy/v-rossii-ischut-luchshii-senazh-v-upakovke.html
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	1
	2
	3
	4

	Технология заго-товки кормов с упаковкой в полимерные рукава
	«Сенаж в упаковке»: Почему сенаж, упакованный в пленку, не портится?».
	Вебинар.
	Компания «Навигатор».– Новое машиностроение, Россия/  http://www.nm-agro.ru/agro-consulting/question-expert/question-expert-4.

	
	Технология и технические средства для заготовки кормов /Каталог-справочник.
	ФГНУ «Росинформагротех», 2005.– 184 с.
	JSB #5-7367-0514-1. Минсельхоз России, 2005.

	
	«Сенаж в упаковке – качество основного корма».
	Серегин М.В.
	Сельскохозяйственные вести. Корма, 02.09.2015. АО «Крестьянский Дом», г.Пермь. 

https://agri-news.ru/zhurnal/2015/№3/2015 /korma/senazh-v-upakovke-kachestvo-osnovnogo-korma.html.

	
	Сравнительный анализ характеристик упаковщиков рулонов NEOLINER NWX660 и SW120
	Иванов В.Т.  ФГБУ «Кировская МИС». 
	(отчет №06-01-2015 от 03.02.2015 г.).

Кировская государственная зональная машиноиспытательная станция, Оричи, ул.Юбилейная, д.1.

http://www.kirovmis.ru/public/2015/usluga_01_2015.pdf.

	
	Кормоуборочные машины фирмы GLAAS на рынке России в 2011 г.
	Особов В.И.
	Техника и оборудование .– 2011.– №4.– С.19-21.

	
	Линейный упаковщик рулонов NEOLINER NWX660. –5с.
	ООО «Навигатор- Новое машиностроение».
	Выписка из протокола испытаний (краткая) №06-26-2017 (5130292). Пермь, 2017.–г. Пермь, ул.Энергетиков, 39 .


Продолжение таблицы В.6.2
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	Технология заго-товки кормов с упаковкой в полимерные рукава
	Упаковщик рулонов SW120. 
	ООО «Краснокамский ремонтно-механический завод».
	Выписка из протокола испытаний (краткая) №06-34-2019 (2130072). –Пермский край, Краснокамск, ул.Трубная, дом 4.

	
	Эффективные системы производства кормов на пастбищах и сенокосах России и Польши.– 348 с.
	Под ред. Косолапова В.М. (Россия), Барщевски Е. (Польша).

ФГБУ «ВНИИкормов им. В.Р.Вильямса» JSBN 978-5-91850-041-5/
	Ургемская типография, ФГБУ «ВНИИкормов им. В.Р.Вильямса», 2015.

	
	Прайс-лист на сельскохозяйственную технику производства ООО «Краснокамский РМЗ» на 2019 год.
	ООО «Краснокамский РМЗ»
	Пермский край, Краснокамск, ул.Трубная, дом 4.

	
	Технология заготовки сенажа в пленочной упаковке
	Гуляев В. ОАО «Крестьянский ДОМ» , г.Пермь.
	Кормопроизводство .– 2002.– №11.– С.31-34.

	
	Упаковщик рулонов TUBE-LINE TLR 5000x2.–29 с.
	Компания TUBE-LINE
	TUBE-LINE. Руководство по эксплуатации TUBE-LINE TLR 5000x2., Пермь, 2011. atlanta-agro.ru

	
	Комплекс машин «КОКОН» для заготовки сенажа в рулонах с упаковкой в полимерные рукава.– 
	РУПП  «Бобруйскагромаш».
	2010. Республика Беларусь, г.Бобруйск, ул.Шинная, 5. 

	
	Комплекс машин «Салют» для заготовки кормов по технологии «Сенаж в упаковке».
	ЗАО «Пермтехмаш-Агро».
	Чувашия, г.Чебоксары,ул.Урукова , 17а.
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	Технология заго-товки кормов с упаковкой в полимерные рукава
	Комплекс машин «Пульсар» для заготовки кормов с упаковкой в полимерные рукава. 
	РУПП «Бобруйскагромаш».
	Республика Беларусь, г.Бобруйск, ул.Шинная, 5. 

	
	Комплекс машин «Кашалот» для заготовки кормов  с упаковкой в полимерные рукава.
	РУПП «Бобруйскагромаш»
	Республика Беларусь, г.Бобруйск, ул.Шинная, 5. 

	
	Кормоуборочный комплекс для заготовки сенажа в упаковке «Conservator-1»
	Компания «Sipma».
	

	
	Силосование трав в рулонах под пленкой.
	Бондарев В.А.
	Ж. «Техника и оборудование для села».- 2005.- №12.– С.14-15.

	
	Сенаж в любую погоду
	Бондарев В.А.
	Ж. «Техника и оборудование для села».- 2007.- №5.–С.18-19.

	
	Сенаж в упаковке
	Бурляков А.Т.
	Ж. «Сельский механизатор».–2002.–№3.– С. 24-25.

	
	Исследование возможностей совершенствования технологии герметизации рулонов сенажа.
	Иванов С.А., 

Станислав Бах.
	Труды 7-ой международной научно-технической конференции (18-19 мая 2010).– М.: ГНУ ВИЭСХ: Энергосберегающие технологии в растениеводстве и мобильной энергетике.– часть 2.– 2010.– С.2008-2013.

	
	Механизация процессов обработки сенажа газовыми консервантами
	А.Ю. Лобанов  
	Механизация.– 2014. –№ 2-3 (68-69)
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	Технология заго-товки кормов с упаковкой в полимерные рукава
	Сенаж в упаковке.
	Особов В.Т.
	Животноводство России.– 2007.– №6.– С.68-71.

	
	Сенаж.
	Асонов Н.Р.
	Микробиология: учебник/ под ред. Н.Р.Асонова.– 4_е изд., пеpеpaб. и .доп.–

М.:Колос-Пресс.– 2002.– С.276-277.

	
	Современные способы хранения кормов
	Ахламов Ю.Д., Шевцов А.В. 
	Кормопроизводство– 2012.– №6-7.– C.39-41. 

ВНИИ кормов им. В.Р.Вильямса. vnikormov@mail.ru.

	
	Заготовка и хранение кормов: Сравнение и подход.
	Теплов Д.
	Агротехника и технология. «Агроинвестор»/– 25 января 2018 https://www.agroinvestor.ru/technologies/article/29272-zagotovka-i-khranenie-kormov-sravnenie-podkhodov/

	
	Технологический комплекс машин для заготовки кормов из трав. Обмотчик рулонов в пленку ОР-1
	
	Научно-практический центр национальной академии наук Беларуси по механизации сельского хозяйства.– выпуск 2. Серия 7. LSO 9001/ 

	
	Эффективная корова: корма и кормление
	Жуланов А., Нашкенов А.
	AgroӘlem. – 2016.–№5. –С.26-28.

	
	Технологии и комплексы машин заготовки кормов с упаковкой в полимерные материалы
	Самосюк В.Г., Чеботорев В.П., Лабоцкий И.М.
	Механизацiя та електрифiкацiя сiльского господарства.– 2012.– Вып.96.–314-320.
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	Технология заго-товки кормов с упаковкой в полимерные рукава
	Упаковщик рулонов линейный NSW 660
	
	Руководство по эксплуатации «Навигатор: Новое машиностроение»,2019.–81 с.

	
	Прицепная и навесная техника для кормозаготовки
	Каталог компании Ростсельмаш, 2017.
	Ростсельмаш, 2017.

	
	SIPMA/ PRODUKT
	CATALOGUI, 2015-2016.
	

	
	Обмотчик рулонов скоростной Z-529 –с автозагрузкой.
	проспект
	https:/agroserver.ru/obmotchik-rulonov-skorostnoy-Z529-s-avtozagruskoy.

	
	METAL-FACH. Обмотчик рулонов автоматический Z598.
	Руководство по эксплуатации.
	часть 1, издание 1, 2017.

	
	Обмотчики рулонов и тюков KUHN
	серия RW-SW
	www.kuhn.com.

	
	Исследование возможностей совершенствование технологии герметизации рулонов сенажа //
	Иванов С.А., Станислав Бах.
	Труды 7-й  международной научно-технической конференции (18-19 мая 2010. М, ГНУ ВИЭСХ): Энергосберегающее технологии в растениеводстве и мобильной энергетике.– Часть 2.– 2010.–С. 208-2013.



	
	Инновационные технологии и комплексы машин для заготовки и хранения кормов
	Орсик Л.С., Ревякин Е.Л.
	Рекомендации.– М.:ФГНУ «Росинфор-магротех.–2008.– 140 с.

	Вакуумные 

насосы


	Использование вакуума при уплотнении силосуемой массы в контейнерах из воздухонепроницаемой пленки
	Некрашевич В.Ф., Попов А.С., Афанасьева К.С.
	ФГБОУ ВО «Рязанский государ-ственный агротехнологический универ-ситет им. П.А. Костычева.– С.159-162.
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	Вакуумные 

насосы


	О силосовании  зеленой массы с использованием вакуумирования
	Косолапова Е.В.
	Кормопроизводство.– 2014.– №7.– С.39-41.

	
	Бензиновый всасывающий измельчитель  
	STIHL-86
	https://beom.kz/g3058374-vsasyvayuschij-izmelchitel

	
	Насос вакуумный 
	ВНЗ ВВН1-6  б/дв
	http://www.mashportal.ru/company/CPO.aspx

	
	Вакуумные насосы и системы. Как рассчитать производительность вакуумного насоса.
	
	http://www.vacpumps.ru.

	
	Повышение эффективности и эксплуа-тационных характеристик двухступен-чатых жидкостнокольцевых вакуум-насосов: 
	Родионов Ю. В.
	дисс. … к.т.н.: 05.04.09. Тамбов, 2000. –135 с.



	
	Методика подбора жидкостнокольцевых вакуум-насосов для технологических процессов агропромышленного комплекса
	Платицин П.С., 

Преображенский В.А., 

Родионов Ю.В. 
	Альманах современной науки и образования.– Тамбов: Грамота, 2012. –№ 8 (63). –C. 133-137.

	
	Методика расчета мощности жидкостно-кольцевого вакуум-насоса


	Сычев М.В.,

 Разумовский Д.В., 

Миронов В.А. 
	Тамбовский государственный технический университет: дисс. … к.т.н.: 05.04.09. Тамбов, 2000.– 135 с.

	
	Насос вакуумный типа ВВН1-0,75 и 

агрегат электронасосный на его основе
	Руководство по эксплуатации 882-15-1-0 РЭ, 2014.– 27 с.
	ОАО «ГМС Насосы».– Россия, г.Ливны, Орловской области, ул.Мира, 231.


Заключение

В результате литературного обзора и проведения текущих патентных   исследований по технологии заготовки и хранения сенажа в рулонах, упакованных в полимерные рукава, и устройства для упаковки рулонов сенажа в  рукава и анализа полученных данных уточнены тенденции развития исследуемых объектов. Выявлено 20 охранных документов, конструктивные элементы которых могут быть применены при  создании упаковщика рулонов сенажа в полимерные рукава,  среди них патенты на полезную модель RU №101997, 103439 и патент RU № 2265321,  патенты US 4594836, 4793124, 5152125 и GB 2192172 и 15 статей, описывающие ресурсосберегающую технологию заготовки сенажа в рулонах, обмотанных стретч-пленкой, образующей рукав.  

На способ заготовки сенажа в рулонах с упаковкой в полимерные материалы применен патент на изобретение РК №32132 «Способ заготовки сенажа в рулонах с упаковкой в полимерные материалы и устройство для его осуществления»; опубл. 15.06.2017, бюл.№11.

При разработке устройства для упаковки рулонов сенажа в полимерные рукава повышается качество упаковки рулонов сенажа, снижаются потери корма в рукавах и сохранение его питательной ценности за счет обеспечения анаэробной среды в травяной массе на стыке торцевых сторон рулонов и формируемой линии за счет удаления воздуха с разрежением 0,03 -0,05 МПа. 

APPENDIX C
Reference on development of working drawings of prototype and experimental samples of the device [image: image90.emf]
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Figure A. C. 1-Working drawings for an experimental sample of a device for packaging rolls
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Figure A. S. 2-Loader
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Figure A. C. 3-sliding Support
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Figure A. C. 4-Tray
APPENDIX D
Technical requirements for breadboard and experimental samples of the device [image: image99.png]MumcTepeTso oBpasosas 1 Hayki PecriyGmikn Kasaxcran
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1.1 HaumeHnoBaHue — Y CTpoOHCTBO 1JIs1 yITAKOBKU PYJIOHOB CEHaXka B IOJIMMEp-
Hele pykaBa (YIIP) Takke 0OMOTKM PYyJIOHOB TOpEIl B TOpEIl CTpeTd- IUICHKOH B
JUTMHHBIA pyKaB.

1.2 O6nacTb MpUMeHeHHUs — BO BeeX 30Hax Pecry6uiku Kasaxcras, rue 3aro-
TaBIMBAIOT CEHAX B PYJIOHAX C yNaKOBKOH B MOJHMEpHbIE pyKaBa JUIS CeIbCKOXO-
3AMCTBEHHBIX JKMBOTHBIX.

2 OcHoBaHMe Juls pa3paboTKH

2.1 YcTpoHcTBO U1 yIaKOBKH PYJIOHOB CeHaXka B IIOJMMEpPHBIE pyKaBa paspa-
GaTtpIBaeTcs corsnacHo norosopa ¢ Komurerom nayku MOH PK Ha Beinonsenue HHAP
Nel69 or 15 mapra 2018 roxga mo mpuoputety «DHepreTHKa W MAaIIHHO-CTPOSHHE»
no mpoekty Ha 2018-2020 rr. NeAP05131204 «PaspaGotka pecypcocGeperaromeit
TEXHOJIOTUH 3arOTOBKM U XPaHEHHs CeHaXXa B PyJIOHAX, YIaKOBaHHBIX B IIOJIMMEPHBIE
pyKaBa, U yCTPONCTB JUIsl YNIAKOBKHU H BBIEMKH PYJIOHOB M3 PyKaBay.

3 Iens 1 Ha3HAYeHHe Pa3pabOTKU

3.1 Lenv - pa3paboTaTh OTEYECTBEHHOE YCTPOMCTBO [UIsl YIAKOBKH PYJIOHOB
CeHaXka KakK B I10JIMMEpHBIE PyKaBa, TaKk U HX OOMOTKHU TOpeL| B TOpel[ CTpey-ILIEHKOH
B HHHHHLIIZ PYyKasB.

3.2 Hasnauenue paspabomku

VCTpoHCTBO IS yNakoBKH PYJIOHOB CeHaXka B MONMMEPHBIE pyKaBa IpenHa-
3HAYEHO I MEXaHM3allMH IIpollecca 3aKJIafki Ha XpaHeHHe B IOJHUMEpPHBIH pyKaB
3aMpecCOBAHHON CEHaKHON MAacChl B PYJIOHBI, @ TAKXKe HX OOMOTKM CTpeTd- IIEHKOH
TOPEIl B TOPEll B JUIMHHBIH PyKaB C YNaKOBKOH TOPLOB HX KPalHHUX PYJIOHOB C LENBI0
MaKCHMAJIbHOTO COXPAHEHHs! IIUTAaTeIbHOMH LEHHOCTH KOPMOB (€3 IpUMEHEHHs KOH-
CepBaHTOB.

Hemounuru paspabomru

PaspaGoTka BelieTcsi Ha OCHOBE aHaIM3a HAYYHO-TEXHHYECKOH JIUTepaTypsl U
PBIHKA OTPEGHOCTH B YCTPOMCTBAX [UIsl YIIAKOBKH PYJIOHOB CEeHaXa B IIOIMMEPHBIE
pyKaBa U TIOMCKOBBIX MCCIIEIOBaHMH 110 IapamMeTpaMm U PeKHMaM ero paboThl U pe-
3yJIbTaTaM TEOPETHYECKUX HCCIIeIOBAHHUM 1O BBINOTHAEMOMY MPOCKTY.

4 Texuuyeckue TpeGOBaHUs

VeTpolicTBO 11 YIAaKOBKH PYJOHOB MPeJHA3HAYEHO ISl 3aKJIaJKi Ha XpaHe-
HHUE B NOJIMMEpPHBIH PyKaB 3aIIpeCCOBAHHOM B PYJIOHBI NOJBSIIEHHON M M3MeNbUeH-
HOIT Macchl 6060BO-371aKOBBIX TPaBOCMeCeH ¢ BIaKHOCTBIO 45-55%, a Takke uX 00-
MOTKHM TOpEIl B TOPELl CTPEeTY- IIIEHKOH B JUIMHHBIH PYKaB C IIeJbI0 MaKCUMaIbHOIO
COXpaHEeHHs! TUTATENIbHOH LIEeHHOCTH KOPMOB.




[image: image101.jpg]YNakoBIMK PyJIOHOB SBAsETCA NepeaBIKHON MALHHOI, nepeMeLueH e K Me-
cTy paboThl U mpouece paGoThl yNnakoBLIMKa ocyliecTBaseTcs or BOM TpakTopa
Knacca 1,4,

4.1 TpeGoBaHust K KOHCTPYKTHBHBIM cXeMaM

YCTPOHCTBO /LISl YIaKOBKH PYJIOHOB CeHaxa B TMOJIMMEPHBIE PyKaBa JAOJKHO
0oecneunBaTh BEINONHEHHE CIEAYIOUMX TEXHOIOMHUECKHX MPOLIECCOB: pacTsrkBa-
HHE pykasa 10 AHameTpy 10 25% OT nepBoHayaibHOro pa3sMmepa, BCTaBKa pyJoHa B
PyKaB, CHATHE pacTArHBAIOUICH HAIPY3KM pyKasa, OTCOC BO3MYXa NOCHE 3aKMANKH
PYJIOHOB B PyKaBa, a Tak:Ke YIIOKOBATh TOPIibl X KPAiHHX PyJIOHOB.

YNaKoBOUHBIM MaTepHajoM SIBISETCH JUIHHHOMEpHbIH (10 50 M) Bo3ayxo-
HENPOHHLAEMBIi PYKaB AMaMeTPoM 1,5 M, H3rOTOBNEHHbI H3 ABYXCHOiHOf YepHo-
Genoii MIIEHKH C NOBBILLIEHHBIM COZIEPHKANHEM yriepojia u quokcuaa tutana. [newka
HMMECT CBOHCTBO PaCTArMBAThLCA 110 AHAMETPY 110 25% OT NepBOHAYANBHOO pasMepa,
a Toce CHATHS pacTArHBAIOLCH HArPy3KM BOCCTAHABIMBATLCS B HCXOAHOE COCTOSI-
Hue. brarogaps 5ToMy 13 3an1aK0BaHHBIX PYJIOHOB H HE3AMOTHEHHBIX IOIOCTEH Bbi-
AABIMBAIOTCS H3MHLIKH BO3yXa BAKYyMHLIM HACOCOM, COCAHEHHBIM C BO3yXOBO-
AOM HIJI0ii ~HAKOHEUHHKOM OTKAYHBACTCA OCTATOUHBII BO3YX..

4.2 CocraB MalMHbl 1 TpeGoBaHUS K ee KOHCTPYKTHBHOMY YCTPOHCTBY

YerpoiicTBo 1St ynakoBku pynoHOB cenaxa B TMOJIMMEPHBIE PyKaBa J0JKHO
COACPAKATH CleNyIolHe OCHOBHBIC y3ilbl: pamy | co cuuuel, onuparowyiocs Ha aBa
THEBMATHYECKUX Koneca 2; miatdopmy 3, MEXaHH3M pacTskeHHss pyKasa Mo
JMaMeTpy 4, MeXaHu3M N0JauH pyJioHa 5, CXOAHOI KoHBelep 6, nBaKyyMHBIi Hacoc
C HIJIOH-HAKOHEUHNKOM, MyJIbT YNPaBICHUS; MHAPABIHUCCKYIO M 2NIEKTPHYECKYIO
cuctemsl (pucynku I'.1,T.2).

Ilnar¢opma, 3akpensiennas Ha pame, Cly®HT JUis pueMa pysiotos. [Ipusoa
BCEX MEXaHH3MOB YMAKOBUIMKA [POM3BOAMTCS OT I'MAPABIMYECKOTO HAcoca,
KoTophii B CBOIO ouepenb Bpaugercs or BOM tpakropa. [Jlns NPOTaJIKHBaHHUs
PYJIOHOB BHYTPH pyKaBa CIYXWT BbITAJIKHBATC)b, [PUBONSLIMIACS B JBHXKEHHE
ABYMS TMAPOLMIHHADAMH. B 3ajiei wacTi Mallmiibl yCTaHOBINIEH CXO/HON KoHBeliep
6, cnyxauit 1 yIOGHOrO CX0f1a yaKOBAHHBIX PyJIOHOB H COCTOSLAIA H3 JIeBATH
POJIHKOB.

Ynpaenenne paGoToit NpOW3BOANTCA C MyNbTa ynpasieHus B PY4HOM HIH
aBTOMAaTH4eCKOM  pexumax. Hanpsokenue onexrpocern 12B  momiepusaercs
AKKyMYJIATOPOM H F€HEpaTopoM JABHraTells TpaKTopa.

Mexanusm pactsukenns pykasa no suamerpy CocToWT H3 S THAPOLMIHHAPOB
7, COCMHEHHBIX C 5 MIIOCKHMH JIanKaMH 8, IepeMeLLEIoIHMH 110 Hanpassioweii,

YnakoBLWMK PYNOHOB Tarke ROJKEH ObiTh CHaGKeH OGMOTHHKOM pysioHoB
AJIl yaKOBBIBAHUA CTIPECCOBAHHBIX PYJIOHOB NOABSAJICHHOIT Macchl (ceHaxa) Topell B
TOPEL B CTPETH-ILIEHKY ¢ 06pa3soBalneM HeMpepbIBHOM JIMHHU KopMa.




[image: image102.jpg]Pucynok I'.1 — Cxema ycTpoHCTBa JUlst YIIAKOBKH PYJIOHOB CEHa)a
B NIOJIMMEPHbIE PyKaBa H 0OMOTKH PYJIOHOB CTPETY-IUICHKO#

Pucynoxk I'.2 — Cxema ycrpoiicTsa julsi pacTsbkeHUs pyKaBa
1O JMaMeTpy H 0OMOTKH PyJIOHOB

OGMOTYHK pYJIOHOB COCTOMT M3 Kojbla 9, rnpuBoja 06oja, orpakjieHus
obmorynka. OG0/ COCTONT U3 KOJbLA. Kosbllo ycTanoBieHo Ha pame Ha JBYX napax
NOANPYXXHHEHHBIX KOJICC-POJIMKOB, YTO [103BOJIACT €My CBOGOLIHO BpalarnLes
oTHocHTeNbHO LeHTpa. [IpuBon obMoTunka 11 ocyuecrsasieres or BOM rpakropa.
Ha KOJNBLE YCTAHOBJIEHLI J1BE KapEeTKH yc’rpoﬁm‘na PasMOTKH H HATAXKCHHSA TUICHKH




[image: image103.jpg]12. C nByx CTOpOH OOMOTYMKA HAa paMe YCTAHOBJIECHBI [OJBIIKHBIE 3aIUTHBIE
OrpaXkJ€Husl, a C 1€BOH CTOPOHBI U IyJIbT YIPaBICHHS.

CxonHolt KOHBelfep COCTOMT M3 JEBATH CBOGOJHO BPALIAIOLIMXCS PONMKOB
pasHoro auaMeTpa.

4.2.1. TexHonOrMYecKHii Npouecc ynakoBKH pyJOHa CeHaka B MOITMMEPHBIH
pyKaB

Pynone! cenaxa, NOArOTOB/ICHHBIE B T0JIe PYJTOHHBIMH HPECC-IOAGOPIIUKOM,
TPAHCTIOPTUPYETCS K MECTY XpaHeHHs. TaM OHM MOLITY4YHO YKIaIbIBAalOTCs TOpEl B
TOpEL Ha TIPUEMHBIH CTOJ MOrpy3uMKOM. MeXaHH3M PacTsKeHHsl pPacTATHBAIOT py-
KaB M0 a1MameTpy 10 25% oT nepBoHauaibHOro pasMepa. C MOMOILBIO TOJNKATENS C
NIPUEMHOrO CTONIa PYJIOH 3aTATMBACTCS B PyKaB, a IOCJE CHSTHS PacTACHBAIOLISH
Harpy3KH OH BOCCTaHABJIMBAETCs B HCXOJHOE COCTOsHME. Braronaps aToMy U3 3ama-
KOBaHHBIX PYJIOHOB M HE3aIONHEHHBIX MONOCTell BaKyyMHBIM HacOCOM BBIIaBIIHBa-
HOTCS U3JUIUKK BO3ayXa. [Tocne 3aknafky pyJIOHOB B PyKaB ero repMeTH3HpYIOT IIy-
TEM 3aBA3BIBAHMSA €ro KOHII0B. Bo Bpems depMeHTaLMK KOpMa BBIIEISIOTCS rassl. Mx
YHQIAIOT M3 pyKaBa Cpa3sy ke Moclie 3arpy3ku M repMernsauun. B 2...3 mecrax ne-
JIAIOTCSL OTBEPCTUSA B BUIE KPecTOOOpasHbIX mpopeseil. VX 3aknenBaroT mocne mpe-
KpallleHUs: OOUIBHOTO ra3oBbIACNCHHS, NPUMEPHO Ha 2-3-H JeHb MOCHe 3arpys3ku.
CkapmyiBaHHe CeHaka MOXKHO HAUMHATh Yepe3 6 Helenb MOCie 3aroToBKH. Ilpu
HCIIOB30BaHUHM TOTOBOTO KOPMa M3 MOJMMEPHOro pykaBa HEOOXOAHMO €XeIHEBHO
BBITPY’KaTh HEOOXOUMOE ero KOJIH4eCTBO.

Tepen BBIrpY3KO¥ KOpMa pyKaB He pa3pe3atoT B MPOAOJIBHOM HAIPABIEHUH, &
paclMpsIOT pyKaB MO JIMAMETPy, 3aTeéM C IOMOLIBIO IMOrpY3YHKa MeXaHH3MOM
BBIEMKH BBIHMMAIOT pYJIOHBI M3 pyKaBa M 3arpy’aloT B KOPMOpPa3[aTUHKH HIIH
TPAHCTIOPTHBIE CPEACTBA, @ PyKaB repMETU3UPYIOT MyTeM 3aBsi3bIBaHHS €ro Ha TOpLe
OCTaBIIUXCS PYJOHOB.

VYnaKoBIIMK MOXET 3aKJIaJibIBaTh PYJIOHBI quameTpoM ot 1,1 1o 1,5 M B pykasa
nuameTpoM cooTBeTcTBeHHO 1,0 u 1,4 M. B pykaB minHoit 50 M 3akinajsiBaroT 36
Py/OHOB. MECTO YNakoBKH PYJIOHOB SIBIIAETCS MECTOM MX CKIaAHpOBaHUs. YIIaKOB-
Ky TIPOBOJAT Ha IUIOIIAJAKAX C TBEPALIM IIOKPEITHEM. PykaBa Ha ILTomaznKe yKiansl-
BAIOT NapajyieIbHBIMU PAJAMHU C PACCTOSHHEM MEXKLY HUMH 10 1,5 M.

Bo Bpems xpanenust Heo6xonuMo obeperaTh pykaBa OT MeXaHHYECKHX IO-
BPEXIEHUH U POBOAMTH NEPHOIMYECKUH KOHTPOJIb HX COCTOSHHS. B cinyyae oGHa-
PY)KEHHS MOBpPEXACHHH HeOOXOAMMO HeMeUICHHO HAaKJIeHTh 3aIlIaTKH TakK, YTOOBI
HCKJIIOYHMTD TIOTaJaHue BO3JyXa M BIIarM BO BHYTPEHHIOIO MOJOCTh pykaBa. Cpok
XpaHeHHs KOpMa B MPABUJILHO IPHIOTOBIECHHBIX M HEMOBPEXAEHHBIX pyKaBax Co-
cTaBiseT 2 roja.

4.2.2. TexHonornueckuii mpoiecc 0GMOTKH PyJIOHOB CeHaXka TOpeL B TOpeL
CTpey-IUIeHKO

PynoHEI IOIITYYHO YKJIaABIBAIOTCS TOPEL B TOPELl Ha TPAHCIOPTeP YCTaHOBKH
171 OGMOTKH PyJIOHOB. JI7ist IPOTaTKMUBAHUS PYJIOHA CKBO3b 00O/ CILYXKHT TOJIKATENb,
TIPUBOJSAIIMACA B NBHJKEHHE ABYMA TMAPOLMIMHApamH. Bpamarommiics obpyu c
JIByMsl CTaHIApPTHBIMH KaTyLIKaMH CO CTpelu-eHTol mupriHoi 75,0 cM oOMaTbiBaeT




[image: image104.jpg]B HECKOJIKO CJIOEB IUIEHKH JABIKYIIHECS DYJIOHBI, KOTOpBIE 3aTeM CIOJN3Al0T Ha
IUIOWAAKY JUIsl XpaHEHUs KopMa B BUJIE JUIMHHOTO psiia FePMETHYHO YNAKOBaHHBIX
KPYIJIBIX PYJOHOB HJIM KBaJPAaTHbIX TIOKOB. TOpIEI B Hayale U KOHIE 3TOrO JJIUH-
HOTO LIWJIMHApPA TePMETH3UPYIOTCS C MOMOLIBIO MEIIKOBUIHBIX MONU3TUIICHOBBIX 3a-
TITyIIeK.

Ipu ynakoBke pyJloHOB Maccoif 620 kr ruieHkoif mmpuHoif 750 cm 3a 6
0GopoToB 00py4a pylOH OOMAaThIBaeTCst 7 CIOMHON repeMeTHYHOH 060104KOH.
OTHOCHTENbHOE paCTsDKeHHe IUIGHKH COCTaBisieT 55% IepeKphITHs COCEOHHX
BUTKOB IuieHKH 90,8%.

Pacxon ynakoBouHoit mieHkn — 2,1 kr/t. OnHy Katywky rieHkd (75,0 cM x
1500 M) MOXKHO HCIIOJIB30BATh [JIsl YIIAKOBKHU B cpeaneM 50 pynoHoB (1,2 M x 1,2 m).

DKOHOMHS YMAaKOBOYHOM IUIEHKH — 10 50% B CpaBHEHHHU C MHAUBUIYalbHOM
YIaKOBKOH KaX/0ro pyJioHa.

Pacxox IUIEHKH A/Isl MHAMBUAYaJIbHOH OOMOTKH OJXHOIO pyJIOHa Maccoii 1o 500
kr— 0,97 kr. .

VYcranoBka Ui OOMOTKM PyJIOHOB TOpel[ B TOpell [0 CPaBHEHHIO ¢ 0OMOTKOH
KaXOro pyJoHa JaeT SKOHOMHIO 10 50%, CHIDKas 3aTpaThl Ha NpuoOpeTeHue
UIeHKH o4ty B 2,0 pasa.

4.3 Iloka3aTeny Ha3HAUEHUs

4.3.1. IMapameTps! mIaThopMbl:
- wupuHa miatgopmsl — 1,5 M
- tuHa matdopMer — 3,0 M.

4.3.2. ITapameTpbl MeXaHM3Ma PaCTSKEHUs pyKaBa 110 AHaMeTpy:
- xox uuauHapa —0,25 M;

- KOJIMYECTBO IJIOCKHX JIAMOK — 5 IUT;

- mupHHa Janok — 0,3 M;

- TOJIIUKHA JAToK — 6...8 MM.

4.3.3. [TapameTphl CXOHOTO KOHBelepa:
- nuametp BanbLoB — 130, 120, 110 mm;
- KOJIMYECTBO BAJIbLIOB — 9 ILT.

4.3.4. TTapameTpsl 0OMOTUYHKA PYJIOHOB CTPETY-TLICHKOM:
- anuHa pynaoHa — 1200 £ 50 mm;

- nuametp pynaoHa — 1550 £ 50 mv;

- Macca pyJioHa — He 6osiee 700 kry

- BIIQ)KHOCTb MacChl B pyJoHe — 45...55%;

- IIMPHHA YIAKOBOUHOM IIeHKH — 750 MM;

- Macca 60OHHBI MIIEHKH — 28 KT

Pexumbl paboThl:
- 4acToTa BpalleHus 00MoTynKa— 10 30 06/MHH
- 4HCIIO CJIOEB IUIEHKH — 6}




[image: image105.jpg]- YHCJIO CJI0EB IUICHKH — 6;

- LIMPHHA Y3714 HATSXKEHUs TUIEHKH Uit G00MHBI — 750 MM;

- nnametp obona 0OMOTUHKA, MM: HapyKHOH OKpYKeHHocTH— 2350,
BHYTpeHHei1 okpyxeHHocTH — 2050.

IpuBoa paGoumx OpraHoB — OT TI'HAPOCHCTEMBI TPAKTOPA HIHM OTIAEIBHO
JIBUTATEIIS.

4.4 TpeGoBaHHUS K TEXHOJIOTHYHOCTH

4.4.1 CocTaBHbIe YaCTH KOHCTPYKLHMH YITAaKOBILHKA PyJIOHOB JOKHBI GBITH IPO-
CTBI, TEXHOJIOTMYHBI IIPU M3TOTOBJICHHH, JITKO YCTAaHABIMBATBCS, CHHUMATHCS, PasCH-
paThCst, OIBEPraThCsl PEMOHTY M 3aMEHE B CITy4ae BBIXOZIa M3 CTPOSL.

4.4.2 Mecra cMa3KH IpU 00CITy)KHBaHUH JOJDKHBI ObITh JIETKOOCTYITHBL

4.5 TpeboBaHHs K YPOBHIO yHH(UKALMK ¥ CTAaHAAPTH3ALHH

KoHCTpyKIMsl ymaKkoBIMKa PYJIOHOB JO/DKHA MaKCHMAalbHO HCIIONB30BaTh
YHHGHKALHOHHbIE Y3JIbI U CTAaHAAPTHbIE IETaH.

Koadduiuent ynudpukaunu, He Meree 10 %.

4.6 TpeGoBaHus K 6e3011aCHOCTH ¥ OXPaHe MPUPOJIBI
'VNaKoBIIMK PyJIOHOB JIOJKEH COOTBETCTBOBATh TPEOOBAHHAM 6E30MaCHOCTH U
OXpaHe MPUPOJIBL.

4.7 DcTeTHYeCKHe M )PrOHOMHYECKHe TPeGOBaHUS

4.7.1 YnakoBLIMK PyJIOHOB J0KEH OTBEYaTh TpeOOBAHHUAM TEXHHUECKOH 3C-
TETHUKH.

4.7.2 KoHCTpYKIHMS yNakoBIIMKa PyJIOHOB JI0JKHA O0ecreunBarh yHno6CcTBO
00cty)KUBaHHUs U 3KCILTyaTalliy, JIETKO [I0JaBaThCsl PEMOHTY.

4.8 TpeboBaHMs K IATEHTHOI YHCTOTE
VMakoBIIMK PyNOHOB J0JKeH 061aaTh TATEHTHOH YHCTOTOH B OTHOLIEHHH
ctpan CHI'.

4.9 Tpe6GoBaHHs K COCTABHBIM 4aCTSM MPOLYKLHH, CHIPBIO H IKCILTyaTallOH-
HBIM TpeOOBaHHUIM

Ipu pa3paGoTKe yNakoBIIMKa PYJIOHOB JOJDKHBI OBITH HCIIONB30BAHEI THUAPO-
JIBUTATeIH, TMAPOHACOCHI, TMAPOPACIPE]CINTENH, 30JOTHUKH, MCIONb3yeMble B
CeNbCKOXO03SIHCTBEHHOM MAIIHHOCTPOCHHH.

4.10 YcnoBust 9KCILTyaTaluH (MCIIONb30BaHHs)
4.10.1 YnaxkoBIIMK pYJIOHOB 9KCIULyaTHPYETCsl B CTAlMOHAPHEIX YCIOBHAX B
TIEpHOJ 3arOTOBKH C€HaXa B pyJIOHaX.
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1.1 HauMeHOBaHHE — yCTPOMCTBO I yIAKOBKM TPaBSHOM Macchl, CeHaka B
PyJIOHaX Topell B Topel 06MOTKOM CTpeTd-TIeHKoH, obpasyroliei pykas.

1.2 O6nacTs TpuMeHeHHs — BO Bcex 3oHax Pecrmy6bnwku Kasaxcran, rie
3aroTaBIMBAIOT TPAaBAHYIO Maccy, CeHaX B pyJIOHaX OOMOTKOW CTpeTY-IUICHKOH,
o6pasyoleil pykas, IS CETbCKOXO3SHCTBEHHbBIX KHUBOTHBIX.

2 OcHoBaHue sl pa3paboTKu

2.1 YcTpo#CTBO IUIsl YNIaKOBKM CE€HaXka B PyJIOHaX TOpelLl B TOpeLl 0OMOTKOM
CTpeTu-TIIeHKOM, 06pasyioleil pykaB, pa3pabaThiBaeTCs COMVIACHO JOroBopa ¢
Komurerom Haykn MOH PK Ha sbimonsenne HAP Nel69 ot 15 mapra 2018 roaa no
IPHOPUTETY «DHEpreTMKa M MALIMHO-CTPOCHHe» Mo mpoekTy Ha 2018-2020 rr.
NeAP05131204 «Paspa6oTka pecypcocbeperaioiieli TeXHOJIOIHH 3arOTOBKH H
XpaHEeHHs ceHaxa B PyJIOHAX, YIIAKOBaHHBIX B IIOJIMMEPHbIE PYKaBa, H yCTPOHCTB i
YMaKOBKH U BEIEMKH PYJIOHOB M3 PyKaBay.

3 Llenb 1 Ha3HAYEHUE Pa3pabOTKU
3.1 I]ens — pa3paboraTh OTEUECTBEHHOE YCTPOMCTBO [UISl YIIAKOBKM CEHaXa B
pyJoHax Topel B Topel], 0OMOTKO} CTPeTd-IIEHKOH B IIMHHBIA PYKaB.

3.2 Haznauenue pazpabomku

VCTpOMCTBO /it YNMakoBKM CeHaxa B pYJOHaX — NpEeIHa3HA4YeHO MJiA
MeXaHH3alliH TIPOLECcCa 3aK/Ia/Ki Ha XpaHEeHHe 3allpecCOBAHHOM CEHaXHOH MacChl B
PYJIOHBI, @ TaKKe UX OGMOTKH CTpeTd- IIEHKOH TOpel| B TOpEll B JIMHHbIH PyKaB C
OJIHOBPEMEHHOM YMaKOBKOM TOPLOB MX KPaiHUX PYJIOHOB C LEJbI0 MAKCHMAJbHOIO
COXpaHEeHHsI IUTATeNTbHOH IIEHHOCTH KOPMOB.

Hcemounuku pazpabomku

Pa3pa6oTka BeleTC Ha OCHOBE aHallM3a HayYHO-TEXHHYECKOH JHUTEPATyphl H
phIHKA OTPeGHOCTH B yCTPOHCTBAX JUIsi OGMOTKH PYTIOHOB CEHaXa CTPeTY-ILIeHKOMH,
obpasyioleil pykaBa U [OUCKOBBIX HCCIIEJOBaHHH IO MapameTpaM U pexumam €ro
paboThl ¥ pe3yJIbTaTaM TeOPETHYECKHX UCCIIEJOBAHUH M0 BBINIOIHAEMOMY MPOEKTY.

4 TexHu4eckue TpeOOBaHUL

VCTpOHCTBO [Jisl yNAKOBKM CeHaxa B pyJoHaX (yNakoBIIMK pYJIOHOB)
NpeHa3HAYeHO JUIs YIAKOBBIBAHHS MOJIBSJIEHHOM TpaBsHOM MacChl, CeHaxa ¢
BIIXKHOCTHIO 45-55% B CTPETY-IUIEHKY C 0Opa30BaHMEM HENpPEpPBIBHOM JMHUK KOpMa
C 1LeIbI0 MAaKCHMANBHOTO COXDAHEHMsl INMTATeJIbHOM LEHHOCTH KOpMOB Ge3
MPUMEHEHHs KOHCEPBAHTOB.

VNaKOBIIMK PYJOHOB SIBISIETCS IEPENBMKHOM MAIIMHOW, MepeMelleHne K

MecTy paboThl M mporece paGoThl ynakoBIiEKka ocyuiecTBisercss ot BOM Tpakropa
kmacca 0,9 u 1,4.
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[lpumensieMble B yNakoBIIMKE PYJIOHOB arpoCTPEeTY-IUIEHKH, MPHUBEIEHBI B
tabnuie I.1. OTpe3KoM NOIMMEPHOro pyKaBa SIBISIETCS UIMHHOMEpHBIH (10 M)
BO3J[yXOHEIPOHHUILIaeMbIH pykaB aumamerpoM 1,6 ...1,65 M Tommmuoi 0,1 MM,
U3TOTOBJIEHHBIN U3 Oeoi MIeHKH.

Tabmnuua I'.1 — IIpuMeHsieMble B yIaKOBIIUKE PYJIOHOB arpoCTPeTd-TIIeHKH

ITapameTpsr ArpocTpeTry-IieHka
500 750
IIupyHa MIEHKH, MM 500 750
JlnuHa pynoHa , M 1800 1500
Macca pynona, Kr 21 28
ITpounocts Ha pa3pbi, H/mm’ >36
KonuuecTBo 06MOTaHHBIX PYJIOHOB
(1,2mx 1,5 M) Ha | 600uHy muleHKH npH 13 19
UHJIMBUyaTbHOH OOMOTKE, IIT

4.2 CocraB MamMHEl ¥ TPeGOBaHUS K ee KOHCTPYKTHBHOMY YCTPOHCTBY

VYIakoBUIMK pYJIOHOB CeHaka OOMOTKOM CTpeTd-IUIeHKOM, ob6pasyroeit
pyKaB, COCTOMT H3: paMbl 1, cO CHHLEH 2, OnUparolleics Ha JBa IMHEBMATHYECKHX
xoseca 3, miathopmsl 4 , IPHEMHOTO JOTKA 5, ToJKaTess 6, Koablia 7, HpHBONA
KOJIBIIA, pOJIbranra 8, IyJibTa yIpaBieHUs 9 U THIPaBINYECKON CUCTEMEL.

Pama manmHel nIpejicTaBiseT co60ii CBapHYIO METAIIMYECKYIO KOHCTPYKIMIO,
ONUPAOLIYIOCST Ha JBa ITHEBMAaTHYECKUX Kojeca 3 M COCAMHEHHYIO C IMOMOLIBIO
[OBOPOTHOH CHHMIBI 2 ¢ TpaktopoM. Ha npueMHOM JIOTKE 5 ycTaHOBJEH
peryjaMpyeMbl 10 JUIMHE TOJKAaTelb pyJoHOB 6. Ha pame ¢ BO3MOKHOCTBIO
BpaIlleHUs] YCTAHOBIIEHO KOJIBLO 7, KOTOPOE CMOHTHPOBAaHO MEXIy Kojecamu 10,
OTpPaHUYUBAIOLIMMH €r0 IIEpEeMEILEHUEe, U IPUBOJIAILEE €ro BO BpallleHHe C 3aJlaHHON
4acTOTON OTHOCHTENFHO HeHTpa Konbua. Ha koinblie 7 ycraHoBieHs! 1Be kapeTku 11
HATsDKEHUS TUIEHKH C JIByMs CTaHAApTHBIMU KaTymkamu 12. C IByX CTOpOH KoOJbla
Ha paMe YCTaHOBJIEHBI [OJIBH)KHBIE 3ALMTHBIE OTPAXKACHUS, @ C JIEBOH CTOPOHBLI —
nynsT ynpasnenus 9. Ilnargopma 4, 3akperiéHHas Ha pame 1, CiyxuT mis
YCTAQHOBKM INPUEMHOrO JIOTKa 5 W HPOMEXYTOYHOTO HaKomureis 13 pyioHOB.
YIakoBIMK ~ CHAa0XXeH  MeXaHW3MOM  [OJ@4d  IOJIMITHIEHOBOTO  pyKapa
OIpe/IeTIEHHOMN JUIMHBL, COCTOSIIMM M3 IoJpaMHMKa 14 , oracteit 15 M moaBHKHBIX
croek 16 (pucymkm I'.1, I'.2, I'.3).  Ilompamuuk 14 yCTaHOBJEH 3a NMPUEMHBLIM
JIOTKOM 5, mepen KonbloM 7 Ha ratdopme. LleHTpsr kosbua 7 U nojpamuuka 14
COBIIAJAIOT C OCHIO pysoHa. Hampapisione MOBEpXHOCTH IOJAOIIEr0 JIOTKA
HaXonaTcs ONMKe K LEHTpPY, YeM MOBEPXHOCTH Jjiornactell noxpamuuka. Jlomactu 15
00pasyloT UWIMHIAD, HCIONB3YEMBIA CHApYXkKH  JUIsl pa3MEIEHHs] CIOKEHHBIX
«rapMOIIKOW» OTPE3KOB IOJMMEPHOro pykaBa 17, BHYTpH — JUisl LEHTPUPOBAHMS
pynona no ocu Jorka. Jlomactu 15 MMEIOT HACTpOiKy IO JuaMetpy pyJioHa,
[€PeCTaHOBKOH ITOJBUKHBIX CTOEK 16 O BRICOTE C MTOMOIIBIO M'HAPOLMIMH/POB.
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Pucynok I'.1 — Cxema ynaxoBLiKa pyJIOHa CeHaXa
06MOTKO} CTpeTd-TLIeHKOH

Pucynok I'.2 — Cxema MeXaHM3MOB N0/1a41 pyKasa H 0OMOTKH pyJIOHa
CTpeTy-TLUIEHKOA




[image: image111.jpg]Pucynok I'.3 —Cxema MexaHu3Ma [0/1a4u pyKasa

Hanpapisiioliye OBEPXHOCTH IOJAIOLIErO JIOTKA M IOJPaMHHKA COOCHBI M
SBIISIIOTCS MIPOAOJDKEHHEM Jpyr japyra. IToAroTosieHHbIE OTPE3KH HOIUMEPHOro
pykasa 17 mmunoit 1,5D, nuamerpom 1,1+1,2 D, npeBblinarolieM AuamMeTp pyJloHOB
D B 1,1...1,2 pa3a, npeaBapuTENBbHO 3aKIa/bIBAIOTCS Ha JIomacTH 15 noapamuuka 14
«rapMomKoi». Jljis CriaXuBaHWs UMKIMYHOCTH C JIEBOH HIDKHEH CTOPOHBI
TIIPMEMHOTO JIOTKa CMOHTHPOBAaH IPOMEXYTOUHBIH HaKomurenb 13 pyjloHOB ¢
JOMATOil IS CBOEBPEMEHHOW [MOJayd pyJOHAa Ha JIOTOK 5 C TOMOLIbIO
rugpoumnuHapa. [IpuBoJ BceX MEXaHM3MOB YIAKOBIUMKA THIPABIMYECKH OT
coOCTBEHHON MaciocTaHIuM, nojakmoveHHas Kk BOM rtpakrtopa. ['mapocucrema
cocTouT W3 Hacoca 18, ruapomoropa 19, ruapopacmpenenuTeliei, phYaros
yIpaBIeHHs ¥ THAPOLMIAHAPOB. JUIsi IPOTAJIKHBAHHS PYJIOHOB BHYTPb KONbUa 7
CIOyXHUT TOJKATeJdb ©6, HPHUBOJAIIMICA B JBWKEHHE TIMAPOLMIMHAPOM 4epe3
peruaxubiii MexaausM 20. TIpuBon Kosbla 7 OCYILIECTBISETCS OT IMAPOMOTOPa 19
uepe3 MPUBOIHOE Kojeco 21, B3aMMOJEHCTByIOllee ¢ HApy)KHOH IOBEPXHOCTBIO
Konblia. B 3amHeil 4acTH MalIMHBI YCTAQHOBJIEH POJIEraHr 8, COCTOSIIMA U3 POJIMKOB
22 [UIs CKAaTHIBAHMS PyJIOHA Ha IOJIe, CIIy’)KAIMi s yI00HOro CXO/a yIaKOBaHHBIX
pynoHoB. IIpu TpaHCIOPTHPOBKE POJNBraHI MOXET ObITh 3aKpeIlUIéH B MOAHATOM
HoNOKeHUH. YIpaBiieHue paboToi IPOU3BOAUTCS ONEPATOPOM C I1yJIbTa yIIPaBICHHUs
B pydHOM pexume. Ha pame yCTaHOBIICHBI HATIPABIIAIONIME PYJIOHOB 23. YIaKOBIIMK
PYJIOHOB YKOMIUIEKTOBAH IIEPEHOCHBIM BaKyyMHBIM HAcOCOM, pPabOTalolmM OF
GEH3MHOBOIO JBUIATEIs.

4.2.1. TexHOJOrHYECKHH TpOIECC YINAKOBKM M TepMETH3aluu TOPLIOB
PYJIOHOB CEHa)ka B IOJIMMEPHBIN pyKaB

TexHONOrHsI YNAKOBKM DYJOHOB CeHaxa OOMOTKOH —CTpeTY-IUICHKOM,
obpasyiolneil pyKas, YNaKOBIIMKOM PYJIOHOB OCYIIECTBIISETCS CIeAYIOLMM 06pasom
(pucynku I'.4,T".5).




[image: image112.jpg]PucyHok I'.5 — YIIakoBIIHMK PyJIOHOB, 110/1a4a MOCJIE/IHEro pyJioHa CeHaxa
yepe3 TOAPAMHHK BOBHYTpb KOJIbIa (BHJ COOKY).

PyJIOHBI CeHaXa, MOATOTOBJIEHHBIE B II0JI€ PYJOHHBIM NPECC-TIOAGOPLIMKOM,
TMepeBO3ATCS K MECTy 3aKjaJIku Ha XpaHEHHE. Tonkaresib 6 HAXOJUTCS B UCXOAHOM
TIOJIO)KCHHUH. !‘lorpyﬂnl(om PYJIOH CeHaxa MOLTYy4YHO YyKJ1a/ipIBaeTCsd Ha Jionary
NIPOMEKYTO4YHOro Hakomurens 13. 3areM B HyXKHbIA MOMEHT pPYJIOH CeHaxa
[10JaeTcs C TOMOIIBIO TMAPOLMIMHADPA HA NpHEMHBIH JoTok 5. Ha mnosepxHocTu
nonact 15 mompamMHMka 14 MexaHW3Ma [OJIaYM  pyKaBa  pasMELIAIOT
Ipe/IBapUTENBHO IOATOTOBIEHHbIE OTPE3KH NOIMMEPHOro pykasa 17 jumHoii 1,5 D
muamerpom 1,1+1,2 D, cnoxennsie «rapmomkoi». TonkateneM 6 ¢ NpHeMHOro
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[image: image113.jpg]JIOTKA 5 PyJIOH IepeMelaercs TAPOLMIMHIPOM 1Epes phraxHbli Mexanusm 20 B
mojpaMHMK 17— MexaHM3Ma IOjiaud pyKasa. CpoGonHblii Komel pykasa 17
BEITSICMBAETCS M3 JIONMACTH 15 Ha mmHy D, yKnansBaeTcs Ha NMOBEPXHOCTH PyJIoHa,
[IPOBUCAIONHE KOHIIbI CKII/bIBAIOTCS K LICHTPY H TpeIBAPUTENIBHO 3aBS3bIBAIOTCS HE
repMeTMYHO. 3aTeM TOJKaTeldb 6 MPOAOIDKACT HoCTynarebHOe JIBH)XCHHE.
JlanpHEHIIMM JIBH)KEHHEM DyJIOHA TOJIKATeleM 6 KoHel| pyKaBa CHHMaeTcs C
nomacteif 15 , BHYTPEHHsis MOBEPXHOCTh pykapa 17 JIOXKMTCS Ha MOBEPXHOCTH
pynona. OIHOBPEMEHHO KOJIBLIO 7 ¢ OByMsi CTaHIApPTHBIMM KaTylIKamu 12 co
CTpeTU-TUIEHKON IIMPUHOH 75 CM, Bpalasch, ¢ KapeToK pa3MarhiBaeT IUIEHKHU.
CHapy»XH pyJIOH CeHaxa oOMaTbIBACTCs crpeu-muienkoit. Tornkarenb 6 BO3BpaIIAETCS
B mcxoaHoe monokenue. L[ukin mosropsiercs. ILIeHKH ¢ paBHOMEPHBIM IUaroM H
HATSOKeHMEM HaMaTBIBAIOTCs CHadajla B HECKOJIBKO CJIOCB Ha NpeABbLAYIMEI PyJIOH,
saTeM Ha Tmocieayiomui. I[DIOTHO COeJMHEHHBIC TOpUAMH M OJHOBPEMEHHO
OGMOTAHHbIE TUICHKOH PYyJIOHBI TOJNKaTeneM 6 yIHpaloTes B NpebIIYyIHi PyJIOH U
IepeMeIIaloTCs COBMECTHO € HUM, BBITAIKUBAIOTCS CIICpE/ii-Hasall, CKaTBIBAIOTCS 110
ponbranry 8 Ha moje Ui AanbHEHIero XpaHeHHs. Tlo Mepe ymakoBbIBaHHs pssia
PyJIOHOB CeHa)a, Macca MOCIeHNX, YIOKEHHBIX Ha I0JIe, CO3/aeT COIPOTUBJIEHHE
lepeMeleHHio  GOJbIIe, YeM  CONPOTHBICHHE  IMEPEMEILCHHIO yIaKOBIIMKA.
VIaKOBIIMK PYJIOHOB IOCTENEHHO BBITAIKMBACTCS M3-TIOA OOMOTaHHBIX TUIEHKOM
pynoHoB. J{nsi BBITAJIKMBAHUS IOCIEIHEr0 pyJIOHA C pojlbratra Ha TOBEPXHOCTh
3eMITH, UCTIONB3YETCs y/UTMHEHHBIH ITOK, KOTOPBIA YCTaHABIMBACTCS B TOIKATEIh
6 pyJIOHOB.

OGMOTaHHbIE PYJIOHB BBIFPYXKAIOTCS [0 HANpPABJIONIEMY POIHMKY M
POJIBraHTy, 3aTeM YKJIa/IbIBAlOTCs Ha TOJIe JUlsl XPAaHEHHS B pyKaBe CTpOTrO MO JIMHUK
JIBHPKEHUs] TPAKTOPA € YIAKOBIIMKOM. I'epMETH3aIMIO TOpLa MOCIE/HEro KpaiHero
pyloHa OCYIIECTBISIIOT — CIIEyIOLIM obpasom: CBOGOJHBIH KOHEI OTpe3Ka
[IOJIMMEPHOrO pykaBa 17 BBITATMBAIOT C JIONACTH 15 ¥ 3aKpeIUISIOT B CPe/IHEH 4acTh
pyJIOHa, TJie OH TOMajaeT Moj 0OMATHIBAIOLLYIO IICHKY 1 NpUWKAMAETCs K PYJIOHY.
Ilpu janpHeAmeM JIBHKEHHH PYJIOH IPOJOIDKACT 0OMAaThIBaThCS 710 KOHIIA CTPeTY-
[UTeHKOH, OCTaBIsisi CBOOONHBIA KOHEL JUIs 3aBS3KM [0 3aBEPLICHHIO LHKJIA.
CKpeIuleHHe ¥ IepMeTU3alHIo KOHIOB pyKaBa 17 mepBOro M IMOCIELHEr0 PYJIOHOB
[IPOM3BOMAT CKIIAJbIBAHHEM NPOBHCAIOUIMX KOHIOB pyKasa 17 X UeHTpPY PYJIOHa,
BCTABJSIOT BCACHIBAIOLIMI MATpyOOK BAKYyMHOIO Hacoca M OTKaiMBarOT
OCTATOYHBI BO3IYX B pyKaBe, 3aTeM CKPYYMBAIOT KOHIBI pyKaBa 17 ¥ CBS3BIBAIOT
LITIaraToM.

VIaKOBIMK OOMATHIBAET JUIMHHBIA P/l KPYIJIBIX PYJIOHOB CeHaXa TOpEL B
TOpel, YTO CHIDKAET 3aTpaThl Ha YNAaKOBOYHYIO ILICHKY, a TaK)Xe MO3BOJISIET
[OBBICHTH NPOM3BOJUTENBHOCTE MpoLecca o6MoTKH ceHaxa. OTkayka BO3/lyXa U3
TOPIOB MEX/y PYJOHAMH M PYKaBOM CHIDKACT COJCpikaHHe BO3JyXa B pyKaBe H
yBeNMYUBAET IUIOTHOCTH yNAKOBKH, CO3MacT aHa’pOGHYIO Cpejly, NPEIsTCTBYIOLLYIO
Pa3BUTHIO IUIECHEBBIX [PAOKOB, YTO MOBBIIIACT KAYECTBO yHaKoBKH PyJIOHOB CeHaxa
U IHTATEIFHOCTU KOpMa.

VcraHOBKa YIMaKOBIWKA HA paMe €O CHULEH Ha OAHy OCb, OIMPAIOLIYIOCS Ha
JBa KoJleca, MpH MOBOPOTE BOKPYT OCH IO3BOJISACT HU3MECHUTD BBICOTY PacIIONOKEeHHS
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[image: image114.jpg]- nuaMeTp pyJioHa ceHaxa — 1550 £ 50 mm;
- Macca pysiona — He 6onee 700 kr;

- BIQXXHOCTh Macchl B pysioHe — 45...55%;

- IIMpHHA yIIAKOBOYHOM IUIEHKH — 750 MM;

- Macca 6OOHHBI IIEHKU — 28 KT.

PexxuMbl paboThI:

- 4acTOTa BpaleHus oomMorynka— 10 30 06/mMuH ;

- YUCIIO CIIOEB IUIEHKH — 6;

- IIUpHUHA y3J1a HATSHKEHHUS IUICHKU 11s 600uHbI — 750 MM;

- IMaMeTp KoJbIia 0OOMOTYHKA, MM: HapyXHOH oKkpyx)HOCTH— 2350,
BHYyTpeHHel okpyxHOCTH — 2050.

4.4 TpeGoBaHMs K TEXHOJOIHYHOCTH

4.4.1 CocTaBHBIE YACTH yMAKOBIIUKA PYJOHOB JOJDKHBI OBITH MPOCTBI, TEXHOJIO-
TMYHBI TIPH M3TOTOBJICHHH, JIETKO yCTAHABIMBATECS, CHUMAThCS, PasOHUparses, MOABep-
raThCsi PEMOHTY U 3aMEHe B CTy4ae BbIXOJIa U3 CTPOSL.

4.4.2 Mecra cMa3Ku [IPU 0OCILY)KUBAHNH JIOIDKHBI OBITh JIETKOJOCTYIIHBL.

4.5 TpeGoBaHMs K YPOBHIO yHH(DHUKAMK U CTaH/IAPTH3AINH

KOHCTpYKIHUs YIIAKOBIMKA PYJIOHOB JOJDKHA MAaKCHMAJIBHO HCIIOJNB30BaTh
YHU(UKAIHOHHBIE Y3JIbl ¥ CTaHJAPTHBIE [ETAIIH.

Koa¢duruent ynudpukanuu, ve menee 10 %o.

4.6 TpeGoBaHus K 6e30IIACHOCTH M OXPaHe NPUPOJIBI
VT1aKOBIITHK PYJIOHOB JIOJDKEH COOTBETCTBOBATH TPeOOBaHHAM 6€30IaCHOCTH H
OXpaHe HIPUPOJIBL.

4.7 DcreTHuecKue M SproHOMHYECKUe TpeOOBaHMs

4.7.1 YnakoBIIMK PYJIOHOB JOJDKEH OTBEYaTh TPEOOBAHMAM TEXHHYECKOH 3C-
TETUKH.

4.7.2 KOHCTPYKIIUS yTIaKOBIMKa PYJIOHOB JOIDKHA ObecrednBarh ya06CTBO
00CIy)KMBaHHs ¥ 9KCILTYaTallMH, JIETKO II0aBaThCsl PEMOHTY.

4.8 TpeGoBaHMs K NATEHTHOH YHUCTOTE
VTIaKOBIIMK PYJIOHOB JJOJDKEH 00J1a]aTh IIaTEHTHON YUCTOTOH B OTHOIICHHH
ctpan CHI'.

4.9 TpeGoBaHKs K COCTaBHBIM YaCTSIM IIPOJIYKIIWH, CBIPBIO M OKCILTyaTallHOH-
HBIM TPeOOBaHUSIM

Ilpu pa3paboTKe yNAaKOBIIMKA PYJOHOB JIOJDKHBI OBITH HCIIONB30BAHBI THIPO-
JIBUTATeNH, THAPOHACOCHI, THAPOPACIpeNeNMTENH, 30J0THHKH, MHCIOJIb3yeMbIe B
CeJBCKOX03CTBEHHOM MAIIHHOCTPOEHHH.

4.10 VcnoBus sKCILTyaTanyu (MCIONb30BaHMUS)
4.10.1 YnakoBIIMK pYJIOHOB JKCIUIyaTHPY€TCs B IIOJIEBBIX M CTalMOHAPHBIX
YCIIOBUSIX B IIEPHOJL 3arOTOBKH CEHaXKa B PyJIOHAX.
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[image: image115.jpg]paMbl OTHOCHMTEJIBHO IOJIsl, YTO OOecreyuBaeT NPHXKUM 3aJHEell 4acTH pojibranra K
HOBEPXHOCTH 110J1sl. POJIbraHr py NBH)KEHUH yNAaKOBIIHMKA Pa3paBHUBAET ILIOIAJIKY
HoJIs 10 JIMHUM YKJIAAKH PYJOHOB U IIPWXKHMMaeT cTeOJM pacTUTENbHOCTH, YTO B
JanpHeileM no3BossieT u36exaTh MOBPEXACHUH YIaKOBOUHOM IJIEHKH CTEOIISIMH.

VnakoBumk MoxeT paboratk ¢ Tpakropamu kiacca 0,6; 0,9; 1,4, nanpumep,
benapyc  320,4 momHocTeio napuratenst 26,5 kBt, Bemapyc 622 MOMHOCTHIO
nsurarens 46 kB, benapyc 80.1/82.1 mouHOCTHIO 1BUTaTeNst 60 KBT.

Ilpu ynakoBke pyJIOHOB Maccoif 620 Kr IuleHKoi mmpuHoi 750 MM 3a 6
060poTOB 00pyda pyJIOH OOMarsiBaeTcsi 7 CIOMHOM TIepeMETHYHOM O060I0UKOM.
OTHOCHTENBHOE pPACTSDKEHHEe IUICHKH COCTaBisileT 55% MEepeKpBITUsS COCEIHMX
BUTKOB 1uieHKH 90,8%.

Pacxon ynmakoBouHo# mienku — 2,1 kr/t. Oy karymky mieHkd (75,0 cM x
1500 M) MOXHO HCIIOJIB30BATH JIUIsSl YIaKOBKH B cpeueM 50 pysonos (1,2 M x 1,2 m).

OKOHOMHMS yNaKOBOYHOM IUIEHKH — 10 50% B CpaBHEHHH C WHAMBHIYabHOMN
YIIaKOBKOM KaXJI0ro pyJioHa.PacXo/ MIeHKH Ui MHAWBUIYaIbHONH OOMOTKH OJHOTO
pyioHa maccoit 1o 500 xr — 0,97 xr.

VceranoBka 171 0OMOTKM pYJIOHOB TOPEL[ B TOpeL| [10 CPAaBHEHUIO ¢ OOMOTKOIMA
Ka)XI0ro pyJioHa JaeT 3KoHoMmHIO 10 50%, cHibKas 3aTpaTsl Ha NpuOOpeTeHHe
IUIeHKHU 1ouTH B 2,0 pasa.

4.3 TloxazaTeny Ha3HAYEHUs

4.3.1 IapameTpsl IIaTHOpPMEL:
- mupuHa mwiatdopMsr — 1,5 M;
- anuHa miatdopmer — 3,0 M.

4.3.2 [TapameTpsl IPOMEXXYTOUYHOTI'O HAKOIIUTEJISI PYJIOHOB:

- aiuuHa pyjgona — 1200 + 50 mm;

- IMaMeTp pyJioHa ceHaxa — 1550 £ 50 mMm;

- Macca pysoHa — He 6osiee 700 kr.

Ilocne momauyu pysnoHa Ha NPUEMHBIH CTOJ PYJIOH JOJDKEH PAacIoyiarathCs
HocepeiuHe CToa.

4.3.3 ITapameTpsl MexaHU3Ma [TOJIaYH pyKaBa:
- xon nuiuHapa —0,25 m;

- KOJIMYECTBO IUIOCKHX JIAIIOK — 5 IIT;

- mupuHa Janok — 0,3 m;

- TOJIIIMHA JIAIIoK — 6...8 MM.

4.3.4 TlapameTpsl posbranra:
- IMaMeTp BaJbIoB — 115 mMm;
- KOJIMYECTBO BAJIBLIOB — 7 IIT.

4.3.5 INapameTpbl 0OMOTYHKA PYJIOHOB CEHa)Ka CTPETY-IICHKOM:
- uHa pyjoHa — 1200 £ 50 mm;




[image: image116.jpg]4.10.2 VIakoBIMK pYJIOHOB JOJKEH IOJBEPraThCs TEXHHIECKOMY 00CITyXH-
Banmio cornacao I'OCT 20793-86.

3aM. reHepaIbHOro AMPEKTOpa 10 HHHOBALMOHHOM /’yz< 0/
JIeSTeIbHOCTH, KaH/I.TEXH.HayK ; % A.C. P3anueB

Pykosoaurens HUP, riapHbid HaydHBIA
COTpY/IHHK, A-p TEXH.HayK, Ipodeccop e O. XopTysL10B

I naBHBIN HAy4YHBIN COTPYIHHK, JI-p C/X.HayK N M.MycTaxMeToB

Bepymuii Hay4HBIH COTPYIHHK,

) o
KaH/[. TEXH.HayK A/ /’Wﬁ "f\ I".C.)Kymarait

Bemyuwii Hay4HbIH COTPYIHHK,

KaHJI.TEXH.HayK g/W/ B.T. Conparos

Crapiunii Hay4HbIH COTPYIHHK %{a’{/ A.A.Anekceex
Crapiumit Hay4HBIH COTPYIHUK, MAruCTpP 2_;%_’,/,_ V.E. bexeHoB
WmxeHnep-MarucTp 7,&“& A.O.XKopTybL1oB

3aB. mabopatopueit .
MPOEKTUPOBAHMUS C/X TEXHHMKH, KaH/[.TeXH.HayK /// JI.K. Kapmanos

Benyuuii KOHCTPYKTOP _
1260paToOpru IPOSKTUPOBAHMUS C/X TEXHUKH Q7{, A.T. EBtudeen

10




APPENDIX Е
Technical specification for the prototype
[image: image117.jpg]| HanmeHoBaH#e 1 061acTh NIPUMEHEHHs (MCTIONB30BAHHS)
1.1 HanmeHOBaHMe — yCTPOWCTBO Uil YNIAKOBKH TPaBAHOM Macchl, CeHaka B
PyJIOHaX TopeL| B TOpeL 0OMOTKO| CTpeTy-TIeHKOH, 06pasyiolueii pykas.

1.2 O6nacTh npuMeHeHHs — BO Beex 3oHax Pecny6nuku Kasaxcrah, rie
3aroTABIMBAIOT TPABAHYIO MAcCy, CEHak B PyJNOHaX OGMOTKOH CTpEeTd-IUIEHKOH,
06pasyroLei pykaB, [T CeTbCKOXO03AHCTBEHHBIX JKHBOTHBIX.

2 OcHoBaHue s pa3paboTKh

2.1 YCTpOHCTBO IS yAaKOBKM CeHaxka B PYJOHAX TOpell B TOpeLl 0OMOTKOM
CTpeTy-TUIeHKOH, obpasyloleii pykas, pa3paGaThiBaeTCsi COMMAacHO JI0roBopa ¢
Komurerom Hayku MOH PK Ha seimonserne HUP Nel69 ot 15 mapra 2018 roza no
npuopHuTeTy «JHEpreTHka ¥ MAlIMHO-CTPOEHHe» MO NPOEKTy Ha 2018-2020 rr.
NeAP05131204 «PaspaGotka pecypcocOeperaioiiedi TEXHONOrMH 3arOTOBKH M
XpaHeHHsl CeHaka B PyJIOHaX, ylaKOBAHHBIX B OJTMMEPHbIE PyKaBa, H YCTPOACTB /Ui
YNaKOBKH U BbIEMKH PYJIOHOB U3 pyKaBa».

3 Llenb 1 Ha3HaueHHe pa3pabOTKH
3.1 Iens — pa3paGoTaTh OTEUECTBEHHOE YCTPOUCTBO /ISl YNIAKOBKH CEHakKa B
PyJIOHaX Topell B Topell, 06MOTKO# CTpeTy-TIeHKOMH B UTMHHBIHA pYKaB.

3.2 Hasnauenue paspabomxu

VCTpo#eTBO fUIs YNAKOBKH CeHaka B PYJIOHAaX — NpeJHA3HAuYeHo Ui
MeXaHH3aIlM| POLECCa 3aK/a/IKi Ha XPaHEHHe 3anpecCOBAHHON CEHaXKHON Macchl B
PYJIOHBI, a TaKxke X OGMOTKH CTPETd- IJIEHKOH TOpeLl B TOPELl B [UIHHHBIA pyKaB ¢
O/IHOBPEMEHHOM YIaKOBKO! TOPIOB X KpaHHUX PYJIOHOB C LEJIbIO MAKCHMAIILHOIO
COXpaHeHHsl THTAaTeNbHOH [IEHHOCTH KOPMOB.

Hcmounuku paspabomiu

Paspa6oTka BeJeTCS HA OCHOBE aHAW3a Hay4HO-TEXHHYECKOH JIHTEpAaTyphl H
PBIHKA MOTPEGHOCTH B YCTPOMCTBAX /UIsi OOMOTKHM PyJIOHOB CEHaka CTPETY-IUIEHKOH,
obpasyiolleil pykaBa M IOHCKOBBIX MCCIE/IOBaHHMH 110 NapaMeTpaM M pekHMaM ero
paboThl ¥ Pe3yJIbTaTaM TEOPETHYECKUX UCCIIENOBAHUH 10 BBINIONHAEMOMY MPOEKTY.

4 Texuuueckue TpeboBaHUs

VCTpolcTBO /Ul YIAKOBKM CeHaka B pyloHax (YNakoBLMK PpYJIOHOB)
NpeAHa3Ha4YeHO JUIS YNAaKOBHIBAHMA TMOMBSJEHHOH TPAaBSHOH MaccChl, CeHaxa ¢
BIIQXHOCTBIO 45-55% B CTpeTy-IUIeHKY ¢ 06pa30BaHHEM HENpephIBHOM JHHHH KOpMa
C LeNbi0 MaKCHMAIBHOTO COXDaHEHHMs [HMTATEJIbHOM UEHHOCTH KOpMOB Oe3
[PMMEHEHHs KOHCEPBAHTOB.

VNakoBIIMK PYJIOHOB SBISETCS MNEPEIBHKHOW MAUIMHOM, NepeMelleHne K
MecTy paGoTEI 1 mpouece paGoThl ynakoBiiKa ocymectsasercs or BOM tpaktopa
knacca 0,9 u 1,4.




[image: image118.jpg]MunuctepeTBo o6pasoBanus i Haykn Pecry6nuku Kasaxcran

I'ocynapetBenHoe yupexsetue «Komuter Hayku MunHCTepCTBa 06pa3oBaHus U
Hayku Pecriy6muku Kazaxcran»

TOBAPHIIECTBO C O'PAHUYEHHO OTBETCTBEHHOCTBIO
«HAYYHO-TIPOM3BO/ICTBEHHBII LIEHTP ATPOUH)XEHEPU»
(TOO «HITL] AV)

- VTBEPXJIAIO
).3aM. TEHEPATbHOIO JINPEKTOpa
TOO «HIIL] AW»,

A.C.Anuinbiuees
2020 .

YCTPOVCTBO JUIs1 VITAKOBKY CEHAXA B PYJIOHAX
OBMOTKOW CTPETY-TUIEHKOU, OBPA3VIOIIEN PYKAB

(onbITHBIH 0Opa3zerr)

Texuuueckoe 3ajjanue

Anmatsr 2020




[image: image119.jpg]MeILEHHUs CIIOKEHHBIX «rapMOLIKOI» OTPE3KOB MOJTHMMEPHOro pykasa 17, BHYTpH —
JUIsl LeHTPUPOBAHKS PYJIOHA 10 OCH JioTKa. Jlomactu 15 MMEIOT HacTpoiKy Mo
JIaMeTpy pyJioHa, [IepecTaHOBKOM MOIBIKHBIX CTOEK 16 10 BbICOTE.

Punon am,
noreyaxe '\

Punorm 8=
sonoske N\

Pucynok JI.1 — Cxema ynakoBILIMKa pyJIOHa CeHaxa
0OMOTKO# CTpeTY-IIIeHKOMH

Pucynox J[.2 — CxeMa MeXaHU3MOB I10/{a4H pyKaBa H 0GMOTKH pyJIOHa
CTpeTy-TUIeHKON




[image: image120.jpg]4.1 TpeGoBaHuUs K MIPUMEHAEMBIM MaTepUaiaM

IprMeHsieMble B yIAKOBIIMKE PYJIOHOB arpOCTPETY-IJIEHKH, IPUBEACHBI B
tabmue JI.1. OTpe3koM MOIMMEpHOro pykaBa JUmMHOW 2,0 M sIBISIETCS BO3AY-
XOHENPOHUIAEMBIN pyKaB JUIMHOHN 2,5 M auameTpoM 1,8 M Tommuuoi 0,1 MM u3-
TOTOBJICHHBIH U3 OeJI0M TIIeHKH.

Ta6muua J1.1- [IpumeHsieMble B yIIaKOBIIMKE PYJIOHOB arpoCcTpeTy-IJICHKU

[TapameTpsr ArpocTpeTy-IjIeHKa
500 750
[1lupuHa IIEHKH , MM 500 750
JIMHa pyJioHa , M 1800 1500
Bec pyJiiona, Kr 21 28
ITpoyHOCTH HA Pa3pHIB , H/mm’ >36
KosuuecTBO 00MOTaHHBIX PYJIOHOB
(1,2 mx 1,5 M) Ha 1 600MHY IJIEHKH IIpH HH- 13 19
JIMBHIyaTbHOM 0OMOTKe, IT

4.2 CocTaB MaIIMHBl ¥ TpeGOBaHMUS K €e KOHCTPYKTHBHOMY YCTPOUCTBY

VCTpoicTBO /IS YIIAKOBKH PYJIOHOB, Jajlee YMakoBIIMK pyioHoB (YP) ce-
Haxa OOMOTKOH CTpeTy-TIeHKoi, o0pasyrolneil pykaB, COCTOUT H3: pambl 1, co
cHuneil 2, onuparoleiica Ha Ba MHEBMATHICCKUX Koneca 3, miatrdopmel 4 , Ipu-
eMHOTO JIOTKA 5, TojkaTens 6, Kojbla 7, IpHBOJa KOJbla, poibranra 8, mysbpra
yrpaBieHus 9 U THIPaBIMYECKOH CHCTEMBI.

Pama MalMHBI MPEACTaBIsieT COOOH CBapHYIO {METAIMYECKYIO KOHCTPYK-
[0 COGIUHEHHYIO ¢ TOMOIIBIO MOBOPOTHOM CHUIBI 2 ¢ TpakTopoM. Ha mpuem-
HOM JIOTKE 5 YCTaHOBJIEH peryiupyeMblif 110 JUIMHE ToJIKaTeNb pyJioHos 6. Ha pa-
Me ¢ BO3MOYKHOCTBIO BpAllleHHsl yCTAHOBJIEHO KOJBLO 7, KOTOPOe CMOHTUPOBAHO
Mexay Konecamu 10, OrpaHUYMBAIOIIMMH €rO MepeMeIleHne, U NPUBOJSIIEe ero
BO BpAIlGHHE C 3a/[AHHON YacTOTOM OTHOCHTENBHO ILEHTpa Kombua. Ha xombue 7
YCTaHOBJIEHBI JBe KapeTky 11 HaTsHKEHHs IUIEHKH C IBYMs CTaHAAPTHBIMH KaTyIll-
kamu 12. C IByX CTOpOH KOJIbI[A HAa paMe yCTAHOBJICHbI IOJ(BHXXHbIC 3aIUTHBIE
OrpaXJIeHHs, a C JeBOH CTOpOHbI — MmyJbT ynpasnenus 9. [nardopma 4, 3akper-
néHHas Ha pame |, CILyXKUT [UIs yCTAHOBKM MPUEMHOTO JIOTKA 5 U MPOMEIKYTOYHO-
ro HakonuTens 13 pyJiOHOB. VYTIakoBIIMK CHA0)XeH MEXaHWU3MOM I0/ia4d IIOJIHU-
STHJICHOBOTO PyKaBa OMPEeEHHON JUIMHBI, COCTOSIINM U3 MoapamHuka 14 , jio-
nactedi 15 u moxBmwkHBIX ctoek 16 (pucynxu JI.1, 1.2, J.3). Ilompamuuk 14
YCTAHOBIIEH 33 MPHEMHBIM JIOTKOM 5, Tiepesi kKonbloM 7 Ha miatdopme. LleHTphl
KOINbIla 7 ¥ MoJpaMHKKa 14 cOBManaioT ¢ ockio pynona. Hanpasisiomiye nosepx-
HOCTH TOJIAIOLIETO JIOTKA HAXOIATCA OJIMIKE K LIEHTPY, 4eM OBEPXHOCTH JIonacTel
noxpamuuka. Jlonactu 15 06pasyroT HHIMHAP, UCHIONB3YEMbIN CHAPYXKH IS pas-
MeEILEHHUS CIOXKEHHBIX «TapMOIIKOI» OTPE3KOB MOJIMMEPHOTO pykasa 17, BHYTpH —
JUTS LIEHTPUPOBAHHUs PyJOHA 110 OcH JOoTKa. Jlomactu 15 MMEIOT HACTPOHKY IO
JHaMeTpy PyJOoHa, IePeCTaHOBKOM MOJBHKHEIX CTOEK 16 110 BBICOTE.
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[image: image121.jpg]Pucynok /1.5 — YIIakoBLIMK PyJIOHOB, [10/1a4a [OC/Ie/IHero pyJioHa CeHaxa
yepe3 MOAPAMHHK BOBHYTPb Konbla (BuJ COOKY).

VNaKkoBIIMK pyJIOHOB paGoTaer Ha napy ¢ (ppOHTAIBLHBIM MOrPY34HKOM pPYy-
JIOHOB. PyJiOHBI ~ CeHaXka, IOArOTOBJIEHHbIE B I0Jie  PYJIOHHBIM  [pecc-
110/1G0PIIMKOM, MEPeBO3ATCS K MECTy 3aKiajku Ha xpaxenue. Tonkarens 6 Haxo-
JIATCS B UCXO/IHOM MOJIOXKeHHH. ITorpy3unKoM pyJioH CeHaka MOMITYYHO yKilajbl-
BaeTCs Ha JIONaTy MPOMEXyTOYHOro Hakomurtens 13. 3ateM B HYKHBIH MOMEHT
PYJIOH CeHa)ka TOZ[aeTCsl ¢ OMOILBIO FHAPOLIIHH/PA Ha NIPHeMHBIi oTok 5. Ha
MOBEPXHOCTH JionacTy 15 noapaMuuka 14 MexaHW3Ma M0/[a4y pyKaBa pasMellaoT
IIPe/IBAPHTENBHO MOArOTOBNEHHbIE OTPE3KH MOIMMEPHOTO pykasa 17 JUIMHOH 25
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[image: image122.jpg]Pucynoxk /1.3 —Cxema MexaHu3Ma 02491 pyKaBa

Hanpasiisiroliye MOBEPXHOCTH TIOAIOMIETO JOTKA W TTOJPAMHHUKA COOCHBI U
SIBJIAFOTCSI TIPOJIOJDKEHHeM Apyr Apyra. IloArorosieHHble OTPE3KH MOJIUMEPHOTO
pykasa 17 anuHoit 2,5 M, qnamerpoM 1,8 M, MpeBBIIAIOIIEM JUaMeTp pysioHoB D
B 1,5 pasa, MpeaBapUTEbHO 3aKIA[BIBAIOTCS HA JIOMAacTH 15 mompamuuka 14
«rapMoIKo#y. Jlist criakuBaHUs HUKIMYHOCTH C JIEBOM HWKHEH CTOPOHBI NPHU-
€MHOT0 JIOTKa CMOHTHPOBAH TIPOMEKY TOUHBINH HAKOIHTENb 13 pyJIOHOB C JIOTATOMH
IVl CBOEBPEMEHHOM MOJauy pPyJOHAa HA JIOTOK 5 € MOMOIIBIO [U/POLHIMHIPA.
ITpuBo/ BceX MEXaHW3MOB YIAKOBIIMKA THAPABIMYECKH OT COOCTBEHHON Macio-
craHIumH, ofKroueHHas kK BOM Tpakropa. ['uapocucTeMa COCTOUT U3 Hacoca 18,
ruapomoropa 19, ruppopacnpeenuTenel, ppr4aros ynpasieHus! U THAPOLUINH-
npos. JIist MPOTANKUBAHKS PYJIOHOB BHYTpPb KOJIbIA 7 CITY’KUT TOJIKATeNb 6, IpH-
BOJISIIIIMICS B JBMYKEHHE THIPOIMIMHIPOM Yepe3 pbluaxHbiii Mexanusm 20. Ilpu-
BOJ KOJIbIa 7 OCYILIECTBIAETCS OT TMApoMoTopa 19 yepes mpuBojHOe Koieco 21,
B3aUMOJIEHCTBYIOIEE C HAPYKHOW NMOBEPXHOCTBIO KoJbla. B 3ajpneil yactu Ma-
IMHBl YCTAHOBJIEH POJIBIAHT 8, COCTOSMIMIT H3 POIMKOB 22 JUisl CKAThIBAHMS PYJIO-
HA Ha TIOJNie, CIy’KallMii JUls yAO0GHOrO CX0/Ja YIIaKOBaHHBIX pyJioHOB. [Ipu TpaHc-
IOPTHPOBKE PONBIaHI JAOJDKEH ObITh 3aKPEIUIEH B TIOJHATOM IOJIOXKEHUH. YTIpaB-
JleHue paboTol MPOM3BOAKMTCS OIEPATOPOM C IyJIbTa YNPaBJIeHHs B PyYHOM pe-
xuMe. Ha pame ycTaHOBIEHB! HANPABILSOLINE MANBLA PYJIOHOB 23. YIIaKOBIIUK
PYJIOHOB YKOMILIEKTOBAH [€PEHOCHBIM BaKyyMHBIM HACOCOM, pabOTalolUM OT
6ensunosoro asurarens SH 56D STIL.

4.2.1. TexHONOrMYECKU IpoLECC YNAaKOBKM H TepMETH3alldd TOPLOB
PYJIOHOB CeHaXka B IOJIMMEPHBIA pyKaB

TeXHOOr|s yNaKoBKH PYJIOHOB CeHaka OOMOTKOH CTpeTd-TleHKoH, obpa-
3yfomieil pykaB, yNakoBLIMKOM PyJIOHOB OCYIIECTBIAETCS CIE/yIOIuM 00pasom

(pucynku [1.4, J1.5).




[image: image123.jpg]VeTaHOBKa ynakoBIIMKa Ha pame CO CHHIEH Ha OJIHY OChb, OMHPAKOLIYIOCS
Ha JiBa KoJieca, IPH [IOBOPOTE BOKPYT OCH MO3BOJISET U3MEHHTH BBHICOTY Pacrolno-
JKEHUs] paMbl OTHOCHTENBHO TI0JIsI, Y4TO 0OecreunBaeT MPHKKUM 3a/IHell YaCTH pOIib-
raHra K MOBEPXHOCTH MOJIs. PONIbraHr Npy JBMKEHHH YIAKOBIIMKA Pa3spaBHABAECT
TUIOLIA/IKy MOJIS 10 JIMHMK  YKJIaJKH PyJIOHOB M PHKMMAET CTe6IM PaCTHTENBHO-
CTH, YTO B J@JIbHEHIIIEM [03BOIsIeT H30eKaTh TIOBPEXK/ICHUH YTaKOBOYHOH TUIEHKA
cTebnaMu. .

VnakoBmuk MoxeT paGoTaTh ¢ TpakTopamu Kkiacca 0,6; 0,9; 1,4, nanpumep,
Benapyc 320,4 momHocTbI0 ABHratens 26,5 kBt, benapyc 622 MOIIHOCTBIO 1BH-
rarens 46 kBr, Benapyc 80.1/82.1 momnocTsto apurarens 60 kBr.

Tlpu ynakoBKe PyJOHOB Maccoif 620 Kr ruieHKoi mmpunoi 750 mm 3a 6
060poToB 06pyua pyJOH oGMaThiBaeTcsi 7 CIIOMHON repeMeTHuHOH 060N0uKOH.
OTHOCHTEIPHOE PACTSDKEHHE IUIEHKH COCTABISET 55% TEepeKphITHs COCEHMX
BUTKOB 1ieHKH 90,8%.

Pacxon ynakoBouHoii mienkn — 2,1 xr/r. OxHy xatymky mienku (75,0 cm
x 1500 M) MOXKHO HCIIONB30BATh Ul YIIAKOBKH B cpexreM 50 pynonos (1,2 mx 1,2
M).

DKoHOMHS ynakoBo4yHoi IuieHkM — 1o 50% B cpaBHeHHH ¢
MHIMBHAYQIbHOH  YIIAKOBKOW  Kakaoro  pyjiona.Pacxon  mueHkn s
MHIMBHLYaJIbHOMH 0OMOTKH OJHOTO pyJIoHa Maccoii 10 500 kr — 0,97 kr.

VeraHoBka Ui OOMOTKH PYJIOHOB TOpEll B TOpEll MO CPaBHEHHIO ¢
06MOTKOM KaXZOro pyjoHa JaeT SKoHOMHIO Jo 50%, CHiKas 3aTpaThl Ha
npuoGpeTeHHe MIeHKH nouty B 2,0 pasa.

4.3 Ioka3zareny Ha3HAYEHHUs

4.3.1 INapameTpbl mIaTdhopMpI:
- wupuHa matdopmel — 1,5 m;
- jumHa mwiathpopmsl — 3,0 M.

4.3.2 IlapameTppl IIPOMEIKYTOYHOTO HAKOIHUTEIIS PyJIOHOB:

- uHa pynona — 1200 £ 50 mm;

- ameTp pysoHa ceHaxa — 1550 + 50 mm;

- Macca pyJsona — He Gonee 700 kr.

IMocse moauu  pyJiOHA HA MPUEMHbIH CTON PYJIOH JIOJDKEH pacroliararhest
Tocepe/InHe CToJIa.

4.3.3 TlapameTpbl MeXaHH3Ma I10/1a4H pyKaBa:
- KOJINYECTBO TUIOCKHUX JIAMOK — 5 IT;

- mMpuHa 1anok — 0,3 M;

- TOJIIMHA JIATIOK — 6...8 MM.

4.3.4 TlapameTpbl poJibranra:
- aMameTp BaibLoB — 115 Mm;
- KOJIMYECTBO BaNlbIIOB — 7 WIT.




[image: image124.jpg]M auameTpoM 1,8 M, ClI0XKeHHbIe «rapMOmIKoii». TonkaresneM 6 ¢ MPHEMHOTO JIOT-
Ka 5 PyJIOH MepeMeliaeTcs HAPOLAIMHAPOM Yepe3 PhuakHbili Mexanusm 20 B
noapamuuK 17 MexaHnsMma nojady pykasa. CBOGOMHBIH KOHel pykasa 17 BbiTs-
ruBaetcst w3 Jonactd 15 Ha JumHy D, yKiajblBaeTcs Ha NMOBEPXHOCThH PYJIOHA,
NPOBHUCAOLIME KOHIIBI CKJIA/BIBAIOTCS K IIEHTPY M MPEBAPUTENHLHO 3aBS3bIBAIOTCS
He repMeTHYHO. 3aTeM TONKaTenb 6 MPONOJIKAET IOCTYNATENbHOE JBHKCHHE.
JlanbHelnMM IBIKEHHEM PyJIOHa ToNKaTeleM 6 KOHEI pyKaBa CHUMAETCS C JIo-
nacreii 15 , BHyTpeHHsIsl IOBEPXHOCTh pykKaBa 17 JIOXKHMTCS Ha OBEPXHOCTH PyJO-
Ha. OJHOBPEMEHHO KOJIbLO 7 ¢ IByMs CTAHIAPTHBIMM KaTylikamu 12 co ctpery-
TUIEHKO# IIMPHHOH 75 cM, BpaLIasch, ¢ KAPETOK pa3MathiBaeT TiueHku. CHapysiu
PYJIOH CceHaka 0OMATBIBAETCs CTped-TuieHKol. Tonkarens 6 BO3BpallaeTcst B MC-
xonHoe monoxkenue. Lluki mopropsiercs. IieHKH ¢ paBHOMEPHBIM IIArOM H
HaTs)KEHHEM HaMAaTBIBAIOTCS CHA4asa B HECKOJIbKO CJIOEB Ha MPe/IbIy LM PYIIOH,
3aTeM Ha Tocieytouuii. [I0THO CoeAMHEHHbIE TOPLAMH 1 OJHOBPEMEHHO 0GMO-
TaHHbIE IICHKOMN PYJIOHBI TOJNKATeNeM 6 YIHpPAIOTCs B TPe/IbILYIMH PYJIOH U Tie-
PEMELIAIOTCsT COBMECTHO C HUM, BBITAJIKHBAIOTCS! CTIEPe/Ii-Ha3ajl, CKaTbIBAKOTCS 110
poJibranry 8 Ha mose juisi AanbHeiinero xpanenus. [lo mepe ynakoBbiBaHus psija
PYJIOHOB CeHaXa, Macca MOCIEHHX, YIOKEHHBIX Ha TOJIe, CO3/aeT CONPOTHBIIC-
HHE IepeMEeLeHHI0 GOJIbIIe, YeM CONMPOTHBIICHHE MEPEMENICHHIO YIaKOBIIHKA.
VNaKoBIIMK PYJIOHOB IIOCTENIEHHO BHITAJIKMBACTCS M3-TIOJ OOMOTAHHBIX IUIEHKOH
pysoHOB. Jljisi BBITAJIKMBAHMS MOCIEHETO PYJIOHA C POJIbIaHra Ha MOBEPXHOCTH
3eMJIH, UCTIONB3YeTCsl  y/UIMHEHHBIA MTOK, KOTOPBIH yCTAaHABIMBAETCS B TOJKA-
Telb 6 PYJIOHOB.

O6MOTaHHBIE PYJIOHBI BBIIPYXKAIOTCS 110 HANPABIAIOLIEMY POJIMKY M POIb-
raHry, 3aTeM YKJIa/BIBAIOTCS Ha TOJie TS XPaHEeHHs B PyKaBe CTPOro IO JIMHUK
JIBIKEHHUS TPAKTOPA C YNAKOBIIMKOM. ['epMETH3AIIMIO TOpLa MOCIEHero Kpaiine-
IO pyJIOHA OCYIIECTBIISIOT CIIEyIOlMM 06pa3oM: cBOOOHBIA KOHEL| OTpe3ka Io-
JTMMepHOTO pykasa 17 BBITATHBAIOT C JIONACTH 15 M 3aKPeIUISIOT B Cpe/iHed YacT
PpYJIOHa, T/ie OH [ONANAeT 10/ 0OMATHIBAIOMIYIO IIEHKY ¥ IPHKUMACTCS K PYJIOHY.
Tlpy nasbHeiIIeM ABIKEHAH PYJIOH MPOJIOIDKAET 0OMATBIBATHCS 110 KOHLIA CTPeTd-
IUIeHKOM, OCTaBisisi CBOOOMHBIA KOHEIl JUlsl 3aBA3KH IO 3aBEPUICHMIO IHMKIA.
CKperuleHHe U TepMEeTH3alHI0 KOHIIOB pyKaBa 17 1epBoro H Mmocjie/IHero pyJloHoB
MPOM3BOAT CKJIa/IbIBAHMEM TPOBUCAIOLINX KOHIOB pykasa 17 K LEHTPY pyJIoHa,
BCTaBJISIOT BCACHIBAIOLIMI MAaTPyOOK BaKyyMHOTO Hacoca W OTKaYMBAIOT OCTa-
TOYHBIH BO3MYX B pyKaBe, 3aTeM CKPYYMBAIOT KOHIBI pyKapa 17 M CBS3BIBAIOT
IITTaraToM.

VHakoBIMK 0GMATHIBAET JUTMHHBIA PSiJl KDYTJIBIX PYJIOHOB CEeHakKa Topell B
TOpell, 4TO CHHXKAET 3aTPAThl Ha YNIAKOBOUHYIO [LICHKY, @ TAKXKe II03BOJISET NOBbI-
CHTB TIPOM3BOIUTENLHOCTB TpoLiecca 0OMOTKH ceHaxka. OTkauka BO3/lyXa U3 TOp-
0B MeX/Ly PyJIOHAMH H PyKaBOM CHIDKAeT COJIepikaHue BO3yXa B pyKaBe H yBe-
JMYMBAET TUIOTHOCTH yNAKOBKH, CO3/aeT aHaspoOHYIO Cpejy, HpPersTCTBYIOLLyIO
Pa3BUTHIO [UIECHEBBIX PHOKOB, YTO NOBBIIIAET KAYECTBO YNIAKOBKH PYJIOHOB Ce-
HaXka i ITHTaTeNbHOCTH KOpMa. .




[image: image125.jpg]4.10 Yenosust sKeruyatamin (WCToNb30BaHus )

4.10.1 YnakoBUMK DYJIOHOB SKCILTYyaTHPYeTCs B MOJEBBIX W CTALMOHAPHBIX
YCIIOBUSIX B IIEPHOJ] 3ar0TOBKU CEHAXKa B PyJIOHAX.

4.10.2 VrakoBUK pyJIOHOB IOJDKEH TOABEPraThes TeXHUueckoMy obeiy-
xusannio cornacio I'OCT 20793-86.

W.0.3aM. reHepabHOTO IMPEKTOpa 1o
110 IHHOBALIHOHHOM JIeATENbHOCTH 1 /] L
KOMMepLHATH3aL1H, KaHJI. TeXH.HayK »/’/((m/ A.C. P3anneB

Pykosoautens HUP, riapHblit Hay4HbIi
COTPY/IHKK, JI-p TeXH.HayK, podeccop ° 0. XKoprysLuioB
» P
0

Crapuumii HayqHBIH COTPY/IHKK, N
KaHJ[.TeXH.HayK 7 ’%f{ T I".C.)Kymarait

Crapiumii HayqHBIH COTPY/IHHK, MArucTp ‘%ﬁ[m V.E. bekeros

Crapumii nHxenep gl/ ’ zﬂ’ﬂ/ A.A.Anexceek
Wnxenep-maructp 4?_’1 § G A.O.)Koprysinos
3aB. naboparopueit I/

TIPOEKTHPOBAHHS C/X TEXHHKH, KaHJI.TEXH.HAYK ,// JLK. Kapmano
Beymuit koHCTpYKTOp

NabOpaTOpHK POEKTHPOBAHMS C/X TEXHUKH /‘ﬁ AT Esrudeen
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[image: image126.jpg]4.3.5 ITapameTpbi 06MOTUHKA PYJIOHOB CEHakKA CTPETH-IIEHKOI:
- JuiuHa pyiona — 1200 + 50 mm;

- lHamMeTp pyJioHa ceHaxa — 1550 £ 50 mm;

- Macca pynona — He 6osee 700 kr;

- BJIKHOCTh Macchl B pyJioHe — 45...55%;

- IIMPHHA YITAKOBOYHOM TUIEHKH — 750 MM;

- Macca 60OMHBI TIeHKH — 28 Kr.

Pexumbt paboTbi:
- 4acToTa BpauleHus 06MoTuHKa~ 10 30 06/MHH ;
- YHCIIO CIIOEB ILIEHKH — 6;
- IUMPHUHA Yy3/1a HATSKEHUS TUICHKH 115t 606MHBI — 750 MM;
- IMaMeTp KOJbIa 0OMOTYHKa, MM:
- HapyKHOH OKpy*)KHOCTH— 2350,
- BHYTpeHHel okpyskHocTH — 2050.

4.4 TpeGoBaHHs K TEXHONOTHYHOCTH

4.4.1 CocraBHble YaCTH yNIakOBIIMKA PYJIOHOB ODKHBI GbITh POCTBI, TEXHOJO-
THYHBI DY H3TOTOBJICHHH, JIETKO yCTAHAB/IMBATHCS, CHUMATBCS, PasOUpaThCs, M0/Bep-
raThCsl PEMOHTY M 3aMeHe B Cllyyae BBIXOJIA M3 CTPOSL.

4.4.2 Mecra cMa3Ku 11pi 06Ty KHBAHHK JIOJUKHBI GBITh JIETKOJIOCTYITHBI.

4.5 TpeGoBanus K ypOBHIO YHU(HUKALMU H CTAH {APTH3ALIAK

KoHCTpYKIMs YNaKoBIIHKA PyJOHOB J0JUKHA MAKCHMANBHO HMCIIONB30BATH
YHUQUKALMOHHBIE Y3JIbl M CTAHJAPTHBIE JETalH.

Koodpdpuuuent yuuduxanmu, ve meree 10 %.

4.6 TpeGopanus k Ge30MaCHOCTH U OXpaHe TIPUPOIBI
VNaKoBILMK PyJIOHOB JI0JDKeH COOTBETCTBOBATH TPeGOBAHUAM Ge30MacHOCTH
M OXpaHe NPHPOIBL.

4.7 Dcrernueckue 1 AproHoMuYeckue TpeGoBanus

4.7.1 YnakoBIWK PyJIOHOB JOJDKEH OTBEYaTh TPEGOBAHUAM TeXHHUECKOH
ICTETHKH.

4.7.2 KoHCTpYKIWs yNakoBIIHKa PYJIOHOB JI0JKHA 0GecreunBarh yi06-
C€TBO 06CITY)KMBAHUS H IKCILTYaTaLHH, JIETKO TO/IABATECS PEMOHTY.

4.8 TpeGoBauusi K MaTeHTHOI YHCTOTE
VIaKOBUIMK PYJIOHOB JI0JDKeH 06J1a/1aTh MATEHTHO YHCTOTOM B OTHOLICHHH
crpan CHI'.

4.9 TpeGoBaHus K COCTABHBIM YaCTSIM IIPOYKLIMH, CHIPBIO H HKCILTyaTallH-
OHHBIM TPeGOBAHMSIM

Tpu paspaGoTke ynakoBIIMKa pyJIOHOB JOJKHBI GBITh HCIOIB30BAHBI THAPO-
JIBUTaTe/Id, THAPOHACOCHI, THAPOPACTIPEICTUTENH, 30I0THHKH, HCIIONb3yeMble B
CeNbCKOXO3SHCTBEHHOM MAIIHHOCTPOCHHH.
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APPENDIX F  

Terms of reference for the design of device prototype
[image: image127.jpg]YTBEPXJIAIO
W.0.3aM.reHepajbHOro JUpeKTopa
110 MHHOBALlUOHHOM JIeSITeJIbHOCTH U

A.C.P3anueB
2020 r.

npueMa-cJiadu 3KCrepuMeHTalbHoro obpasua
YCTpPOHCTBA JUIsl yITAaKOBKH PYJIOHOB

ITo rpanToBomy npoekty Ne AP05131204 «Pa3pabotka pecypcocoeperaromeii
TEXHOJIOTMM 3arOTOBKM W XPaHEHMsl CeHaXka pyJIOHAX, YINaKOBAaHHBIX B
MOJIMMEpHBIE PyKaBa, U yCTPOHCTBA JUISl YIIAKOBKH M BBIEMKH PYJIOHOB M3 pyKaBay
B 2019 roay OblL1 M3roTOBJEH MaKeTHbI oOpasel ycTpoiicTBa JUIsi yNaKOBKH
PYJIOHOB B I€Xe OIBITHO-3KCrepuMeHTanbhbix  Mammin  TOO  «Hayuno-
MPOM3BOJICTBEHHBIH LEHTp ArpoutdkeHepui». [Iposesenbl ero nabopartopHbie
HCIIBITAHHSI, B PE3yJIbTaTe KOTOPBIX ObUIM OTMEUYEHbI HEKOTOPbIE KOHCTPYKTHBHbBIE
HEI0CTaTKH.

B 2020 romy npu M3roTOBJIEHHH JKCIEPUMEHTAILHOIO 00pasia ycTpoHcTBa
JUIsL YIIAKOBKH PYJIOHOB B3ST 32 OCHOBY paHee pa3paboTaHHbIH M U3rOTOBJICHHbIH
MakeTHbI ofOpasel; C y4yeToM JOpabOTKM €ro KOHCTPYKUMH. IlpoBenenbl
3aBOJICKHME MCIIBITAHUS IKCIIEPUMEHTAILHOrO obpasilia yCTpoHcTBa M OH NepejaH
nabopatopun «MeXaHH3alUK [POLECCOB 3ar0TOBKH M NPHIOTOBJIEHHS KOPMOBY
JUISL IPOBEJICHUSI IPOU3BOJICTBEHHBIX MCIIBITAHHH.

HauanpHuk nexa OIBITHO-OKCIIEPUMEHTAJIbHBIX

marua TOO «HITLIAW» /%/, K.b.Kum

PykoBoauTens npoekra,
IJIaBHBIH HAYYHBIH COTPYAHUK J1abopaTopHH
«MexaHu3aLus POLIECCOB 3ar0TOBKH U

[IPUTOTOBJIEHUS] KOPMOB» /Z)’If %/)( 0O.XKoprysuios
£ &
o




Certificate of production testing of an experimental device sample
[image: image128.jpg]VTBEPXJIAIO
11,0.3aM.I€HEpajIbHOTO IMPEKTOpa

A.C.Anunbliees
2020 .

[IPOM3BOICTBEHHBIX MCIIBITAHHIT IKCIICPUMEHTATLHOTO obpasua
yCTpOHCTBa V1Sl YIAKOBKH PY/IOHOB

KoMmuccuss B cocTaBe: Npeiceiarellss, IJAaBHOTO — HAyYHOro  COTPYIHMKA
naGopatopuyt  «MexaHu3alws  NPOLECCOB  3arOTOBKH 1 TIPUIOTOBJIEHHS  KOPMOB»
JKoprysutopa O. M HJIEHOB KOMHCCHH: COTPY/HUKOB nabopaTopuy — CTapLIMX Hay4HbIX
cotpyannkos JKymaraii I.C. n bekenosa V.E, Beaymiero uikenepa Asnekceeka AA.
BeJlyLIEro KOHCTPYKTOpa Eptudeea A.I'., COTPYAHHKOB naboparopun  «DHEPro-
obecrieyenus, MHQOPMAUMOHHBIX ~TEXHOJNOTMHM M HCIBITAHHsi  HOBBIX MaluH
3aBejylomero sadoparopueii A.H.AnTpibaeBa, CTapuiero Hay4HOro COTpPYAHHMKa
Xacanosa A.P. n umkenepa Ipoxoposa B. 2020 roja nposesia B Neproa ¢ 15 mo 24
okrs6Gps 2020 roja MpOM3BONCTBEHHBIC HCIIBITAHUS 3KCTIEpUMEHTAIILHOTO  00pasua
yCTpOIICTBA /ISl YTIAKOBKH PYJIOHOB, paspaboransoro 8 TOO «HIIL] ArpouHKEHEPUI».
TIpOM3BOACTBEHHbIC ~ MCTIBITAHMs  IKCTIEPUMEHTAILHOTO obpasua ycTpoifcrtBa Ui
YIaKOBKH PYJIOHOB IIPOBE/ICHbI B LIEXC OMBITHO-DKCIIEPUMEHTAIBHBIX MauuH LienTpa u 3
KX «Kanar» JKamObUICKOTO paiioHa AJMaTHHCKOH obyacTi NP YNAKOBKE PYJIOHOB
ceHaKa JIOLEPHBI.

YCTPOHCTBO JUlsl YITAKOBKH PYJIOHOB TIPE/HA3HAUCHO UL YIIaKOBBIBAHHS PYJIOHOB
MO/BSUIEHHOM TpaBsHOW Macchl € 0OMOTKOIl MX CTpeTY-TUICHKOH TOpern B TOpell B
JUIMHHBIH PYKaB C [ETbI0 MAKCUMAILHOTO COXPAHCHH [UTATENBHOM LIEHHOCTH KOPMOB.

DKeIepUMEHTaIbHBII 00pasell yCTpoiicTsa sBIACTCA MpULEITHON MaHHOA 1t
npejcTaBIseT coboi naaThopMy, YCTAHOBJICHHYIO Ha OJIHO OCH € JIByMsi OMOPHBIMI
KONEcaMu, Ha KOTOPOH YCTAHOBJICHBI BCE MCIOTHHTENBHbIC MEXAHMIMEL. OHoO nMeeT
CBOIO T'MJIPABINYECKYIO CHCTEMY M MOKET paborars ot BOM TpakTOpOB 6, 9, 14 xH.
['mapocucreMa  BKIIOYAeT — HAcoC, Mac/gHblii  0aK, TWJIPOJABMraresb,  IMIAPO-
pacnpesieUTeNb, THAPOUMIMHAPEL 1 MyJIBT ynpaBjieHHsl.  YIIpaBjieHue pabotoit
[IPOM3BOMTCS OMIEPATOPOM C TyNbTa yNpapjcHus B pyuHoM pexume. I'mapocucrema
SABNIAETCS 3AKPBITOI M OTCYTCTBYET PHCK 3arpsAHEHMs CC MAcIoM U3 pasHbIX TPAKTOPOB.
C 1enpblo HKOHOMHH TOIUIMBA TPAKTOP MOMKET paGoTaTh TpH CPEHUX 00OpoOTax
gpuraresst. TIPMHIMAN JEHCTBUS OCHOBAH HA MEPEMEIICHNN pyJioHa criepeiu Hasajl
YNAKOBIIMKA C OXHOBPEMEHHBIM o6MaTbIBaHNHEM CTpeTu-IuieHKoi. Pynon  cHauana
YKJIaIbIBACTCA HA JIONATY MOrpy3unKa, PACIIOIOKEHHOTO B MEPE/HEH YacTH YIAKOBIIKA
clleBa — 110 XOJy JIBUJKEHHS, 3aTEM 3arpyKacrcs Ha paGounii crosi. Tonkarens HauMHACT
JIBWKEHHE CHEpe/i Ha3ajl, IPOTA/IKUBas pyJI0H BAOIL ynakoBiuka. Pysion ynupaeres s
[peBUTy il PyJIOH M [IEPEMELAeTes COBMECTHO € HHUM OTHOCHTEIBHO YNAaKOBILMKA.
Tak KaK YNAKOBAHHBIE pPaHee pYNOHBI HAXOMATCH Ha [IOBEPXHOCTH 3eMil  (BHC
YIAKOBIMKA) M HMEIOT Maccy, MPEeBbILIAIONLYIO Maccy  YNAKOBILMKA, TOCHCIHHUI
OTTANKUBAETCA OT PYJIOHOB, MEPeMElasch BIEPEl. HarJIOHHBIH MEXaHU3M [03BOJIAET
GBICTPO MEPEKIIOUNTH YIAKOBIIHK B TPAHCIIOPTHOC [10JI0KEHNE U 0OPaTHO.




[image: image129.jpg]CcpeiHee  BpeMs  YNAKOBBIBAHWS ~ OJHOrO  pyioma  coctapuio 40 - c.
TIpOM3BOUTENBHOCTD 3a YaC OCHOBHOTO BpEMEHH coctapuia 60 pyioHoB. Bpems
3arpy3Kd OJIHOrO pyJOHAa Ha CTON NOrpy3unkom cocrasiser 20 ¢, Bpems Ha
nepemeIeHre pyJioHa BJIOJIb yrakopuka — 40 ¢ co CKOPOCTBIO V= 0,04-90,06
Mm/c.

Beszonacrhocme  6binonHeHus pabom: TIPH TPAHCTIOPTUPOBKE Ha JajbHHE
paccTosiusi W paGoTe YNMAKOBIIMK arperaTHpyercs ¢ Tpaktopamu knacca 1.4.
TpaHCMOpTHAS CKOPOCTh He JI0JIKHA NpeBbiuath 10 km/4.

VIMeeTcsl 3alIMTHOE OTPaXKAEHHE, NPH OTKPHITHH KOTOPOTrO cpabaThiBaeT
6JI0KMPOBKA HE TT03BOJISIONIAs IPOM3BOUTE YITAKOBKY .

B nepuoJ1 HCTIBITAHHI YCTPOICTBA JUIsl yIIAaKOBKH PYJIOHOB He HaGozaioch
HEJIOCTATKOB, CHOCOGCTBYIONMX HAPYIICHMIO TEXHOJOIHYECKHX MPOLECCOB UL
KOTOPBIX OHHM IPEIHA3HAYEHBI.

KOMHCCHS CYUMTAaeT, dTO TpOrpaMMa MPOM3BOACTBEHHBIX HCIBITAHMA
HKCIIEPUMEHTATBHOrO 00pasiia yCTpOHCTBa JUlsl YIIAKOBKH PYJIOHOB BBIOJIHEHA B
noHOM obbeme.

Ilpencenarens KOMHCCUH,
[JIaBHBIN HAY4HBIH COTPY/IHHK, O.KoptysL10B
JLT.H., Ipodheccop

UsieHBl KOMMCCHHM:
I".C.)Kymaraii

V.E.bekeHnoB
o ga«ﬂw A.A.Anexceex
)
=7 AT Eptuceen

A.H.Antsi6aeB

A.P.Xacanos

N & B.Ilpoxopos




[image: image130.jpg]Texuuueckas XapakTepHUCTHKA

Tokasarenn ] 3uaueHue
IMacca u3nenusi, Kr 1650+50
(Ctperu-nuienka «PaunCray, Mm:
- MpHHA 750,0
|-una 1500,0
~TOJIIHHEA 0,025
TpascrniopTHas CKOPOCT, KM/4, He Gonee ' 10,0
aGapuTel B paGoueM MOJIOKEHHH, MM:
- JUIMHA 6050,0
- IIUpHHA 4300,0
- BBICOTA 2870,0
["aGapHTh B TPAHCIIOPTHOM TOJIOKEHHH, MM:
- JUIHHA 4080,0
- IHpHHA 2080,0
- BHICOTA 2870,0
TIpOH3BOHMTENBHOCTD 33 YAC OCHOBHOTO BPEMEHH, HE 60 (36)
MeHee, pyJi./u( T/4ac)
PasMephl yakoBBIBAEMOTO PYJIOHA, MM:
- ameTp 1500450
- LIMPHHA 1200450
[Totepn npn ynakoBke, K Macce pyioHa, % ue Gonee 1,0
|JToposxHbIii MPOCBET, MM 280,0
IIipuHa KOJEH, MM I 1625,0

Venosus axennyamayuu:
- HaBecKa (NPUCOSAMHEHNE) Ha TPAKTOP (CIIOCOG arperaTHpoBais) — NPHUCITHOM;
- nepeBost B paGoyee M TPAHCTIOPTHOE TOJIOXKEHHE — THAPABIMYECKHH;
- HacTpoiika paGoYMX OPraHoB — OTCYTCTBYET;
- BpeMsl TIOATOTOBKH ycTpoiicTsa K pabore, 4 — 0,05.
- arpenatuposanne — MT3-80;
- notpebasemas MOLIHOCTB, KBT — He Gonee 10.

Pe3y/IbTaThl HCTIBITAHHH YKCIEPHMEHTAIBHOTO 00pasa yCTpPOHCTBa JUIsl yIaKOBKH
PYJIOHOB

KauectBo paGotsi: Jlisi ynakosku pysoHoB maccoii 400 kr, amHoi 1200
MM u auamerpoM 1500 MM, Mcnonb3oBanach CTpeTH-TUIeHKa WHPHHOH 750 MM,
PYJIOHBI YNAKOBBIBAIKCH B 6 ciioeB. [Ipu 5TOM OTHOCHTEJILHO NEPEKPLITHE BUTKOB
cocrasina 60%, NpH cpe/Heil IMPHHE IUIEHKH, HAMOTAHHO# Ha pyJioH, 700 MM 1
pactsbkeHus mieHku 150%.

Okcnnayamayuonnvie nokasamenu: TpH CKOPOCTH BpalleHus Koibua 16
06/MHH M CpeHeM uucie 06OpOTOB KOJbL@A Ul YMAKOBKH OJHOrO pyioHa 6;




APPENDIX G
Article publications and recommendations
1 О.Zhortuylov1 ,  G.S.Zhumatai 1. , U.E.Bekenov1 , M.Zh.Isakhanov 2., A.U.Zhakupov 2. A device for packing bales of silage into polymer sleeves with simultaneous evacuation / // Ізденістер, нәтижелер. Research, results.– 2018. – № 04. – С.134-143. 

2 O.Zhortuylov , A.Adilsheev, G.Zhumatay, U.Bekenov, A. Zhotuy-lov . Mechanization of the haylage rolls wrapped with film on the basis of the modernization of drive of the mower-conditioner cutting machine //«EurAsian journal of BioSciences» Eurasia J Biosci 13, 749-756 (july, 2019), the CiteScore percentile in the Scopus database is 22 (twenty – two), IF=0.14.
3  O.Zhortuylov,V. Soldatov, G.Zhumatay, U.Bekenov, A.Zhortuylov,

S.Zhumabaev. Parameters and operating modes of the working organs of the machine of harvesting forage grass seeds by comb on the root // Actatechnica 63.–№1В.–2018, 5447-554.– institute of Thermomechanics CAS, the CiteScore percentile in the Scopus database is 6 (six), IF=0.12.
4 O. Zhortuylov, A.S Rzaliyev, T.Nh Karymsakov , G.S Zhumatay, U.E Bekenov, A.O Zhortuylov . Substantiation of the parameters for wrapping mechanism of haylage rolls’ packager with stretch film in a line // Journal of Applied and Computational Mechanics, in the CiteScore percentile in the Scopus database-59 (fifty-nine), IF=0.39– - 2020;
5 O. Zhortuylov, T.N.Karymsakov, Y.D.Osmonov, U.E.Bekenov, G.S.Zhumatai. Innovative technology and machine complexes for harvesting haylage in rolls with packaging in polymeric materials // The scientific journal is included in the list of the higher attestation Commission of Russia.- 2020. - No. 11.-RSCI Impact factor: 0.065.

6 Recommendations have been issued: O.Zhortuylov, T.N.Karymsakov, U.E.Bekenov, G.S.Zhumatai, A.A.Alekseek, A.T.Evtifeev, A.O.Zhortuylov. Technologies and technical means for preparation of haylage in rolls wrapped in foil. - Almaty: PrintMaster, 2020. - 38 p. 

[image: image131.emf]
 [image: image132.png]Intenicrep. morienep — M Nod (80) 20

ISSN 2304-3334

oBass,

Canaena JUK., Terpos E.IL. Copromysenie c1o10sofi MOPKoBit B AIMaTHHCKOH
obmacTh.
Abaena K.T., Kymareanaunon B.K., Mupiabaesa I*A., Hapucona A.B. Kapron

aKbUILH APTYPIi KOIIMAIAPAA CAKTAY €pEKUIEKTED] 121
Axmeraanon T.K., Avupaanona JK.H. COBEPUICHCTBOBIHIE METOUNECKIX I0AX0L0B

116

3eMETLHO-IMYILECTBEHHOTO KOMILIEKCA. 128
MEXAHIBALWISE H DTEKTPHOHKAIS CEJTHCKOTO XO3SHCTBA
IKoprysiios O., Kymaraii I.C., Bexenon V.E., Heaxanos M.JK., Kakynos A.Y.
VCTPONCTBO /U1 YIAKOBKH PYIOHOB CHAA B NIONMMEPHEIE PYKABA C OHOBPEMEHHBIN
BAKYYMUDOBAHHEM. 133
Kapaaanon A.A., Cepautien B.E. Jmauo1il 01t perisiie KoikTepie Koanyun
THiMAiTiE 142
Kapamanon A.A., Toieyxanon A.B. Paspabora KOMILIEKCHOrO NOKAIATEIIS OLLCHKI
S(heKTHBHOCTH IKCIUTYATAIIN TIOTBHIKHOTO COCTABa . 148
Maxan JK.M., OprinGacaposa A.Y. AIropiTy KOTHKTHEHONO OIPEATCHIIS HMEH
IIMEpAEMBIX IOKAATEIICH IPEATPHATHS.. 154
Omap JLP., Omapos P.A., Baiigonon A.E., Cyranrammen T.K., lewecona
‘OcHOBHbI 32KOHOMEPHOCTH W XAPAKTEPHCTHKH MYJILTHIOHATSHOR CHCTEMEI
HCTIOEI0BAIA BOIOOHOBIACMBIX HCTOUHHKOB JHEPIH.... 161
Carsiuranosa ILK. O Bonpocax sHeApeHis UiiGpoBu3LII 1 HiGOPMALHOHHL
TeXHOIIOrMIi Ha IIPHMEPE CHTeM TeILIOCHAGACHIS TPEATIPHATHIL ArPONPOMBILLIEHHONO
KoMLIeKea. 170
IKOHOMHKA
Caxona JI. Ka3aKCTalA AKBAMOICHHET AQMYBIHBIH JKOHOMUKAIHIK THMALTF] 176
Muip3abexona A.C. TIpHOPHTETHEIC HANPABACHHS NOBBILICHIS GRONACHOCTH IPOLYKLILH
nIpeANpHATHIi IHINBO IPOMBIILLICHHOCTH (Ha IpHEpE FOPOAd ANMATS). 181
Tasnryzona JK.IK., Paxmankyosa B. Mephi rocyAaperaentoil noxiepaki
nIpANPHHIMATENLCTBA H OUEHKA WX SppeKTHBHOCTH . 189





[image: image133.png]



[image: image134.png]



[image: image135.png]


 
[image: image136.png]i

S —

T —





[image: image137.png]T e o ki o, £ Y £ AT o s

v e e ey
e o
oo o oo st s s 04 101 spar 1




 [image: image138.png]


 [image: image139.png]o, sy o i e s s e

- u.
[ —————,

omie o -

i gy s s o s, 0
PG st ey ey gy
Gt o i T s s s P e

P et it e e o S o s
e el e oo s o o s eyt
S S s L SO ety s 8 Bt
oty e

e R ———
oot oy s Sy 101

“

©

B P —
e tctors sy 1 M 1 s ssbntnrs
S o st £+

e ) ) Lo 080 S0 0 013 0150
ora T} D1 1B, s oS0 D o

e e e ke s - D075 03w
BT e vy o e e
e e R e





 [image: image140.png]


 [image: image141.png]



[image: image142.jpg]EurAsian Journal of BioSciences &
Eurasia J Biosci 13, 749-756 (2019) ;

Mechanization of the haylage rolls wrapped with film on
the basis of the modernization of drive of the mower-
conditioner cutting machine
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Abstract

Harvesting haylage in rolls is one of the most effective ways of harvesting grass fodder. High-quality
haylage cannot be obtained without the use of mowers-conditioners, reducing the drying time of the
grass mass. The method of vector contours was used to study the crank-beam-drive mechanism of
the mower-conditioner knife drive. Analytical equations are obtained, which describe the laws of
travel, speed and acceleration of the knife movement. The parameters and modes of the knife drive
mechanism are substantiated, tested under production conditions, which allow to reduce the power

© 2019 Zhortuylov et al.

required by 1.6 times and partially reduce the oscillations of the knife.

Keywords: haylage, roll, technology, winding, film, crank-beam mechanism, drive, cutting unit,
inertial forces, crank, double knife stroke
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INTRODUCTION

The current state of fodder production does not meet
the requirements of animal husbandry and cannot
provide the necessary productivity. It has been proved
by science and practice that high milk yields and weight
gain can be obtained only if there are feeds with a high
concentration of metabolizable energy (EE) and protein
in the livestock diet.

According to the data of V.R. Williams All-Russia
Research Institute of Feeding, high productivity of
animal husbandry can be provided with a content of 10-
11 MJ of exchangeable energy and 12-14% of raw
protein per 1 kg of dry matter. With such feed, an annual
yield of at least 6000 kg is ensured (Osobov 2010).

The traditional technology of preparation of feed by
natural field drying to standard moisture is associated
with large nutrient losses. It has been established that
during the harvesting, about 50% of the exchange
energy and almost 80% of vitamins, up to 30 ... 35% of
protein are obtained. The main reason is uneven
dehydration of leaves and stems, as the leaves dry 2.0-
2.5 times faster than the stems and they crumble due to
drying.

The most rational way to use herbs when they are
harvested for feeding farm animals is the production of
haylage.

Haylage according to Perm technology is canned
food prepared from green grass, dried to a moisture

content of 50-55%, and pressed into rolls in sealed
containers. With such humidity, the water-holding force
in plant cells reaches 5.5-6.0 MPa, and the suction force
of many bacteria does not reach these indicators and is
5.0-5.5 MPa. Thus, the process of decay is eliminated,
and with the observance of the entire technology,
canned food is obtained (Asonov 2002). According to
their physicomechanical properties and fodder
advantages, haylage is closer to green grass than hay
and silage.

The technology of harvesting and storage of haylage
and silage with packaging in polymeric materials has
become widespread in the world, having proved itself to
be cost-effective, reliable and providing consistently high
results (Samosyuk et al. 2012). There are several
varieties of technology for harvesting haylage in rolls by
pressing and individually wrapping with a film; with
haylage winding stretch film in line (long sleeve).
Technologies provide high quality feed, almost 100%
level of mechanization of the technological process and
undeniable economic advantages compared with
traditional methods of harvesting. Fodder preparation
with the use of polymeric materials does not depend on
climatic conditions, because the speed of the billet is
high. It takes less than a day from the moment of mowing
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to packaging. The process can be suspended without
loss until the onset of favorable weather. Forage
packaged in foil can be stored on any suitable size site
up to the side of the road or the edge of the field. Special
storage is not required. Losses of nutrients do not
exceed the biologically inevitable, labor costs per ton of
feed constitute 0.07-0.09 man-hours (Complex of
machines for ... 2005, Technology and technical means
... 2005). The exchange energy is 10.7-11.2 MJ / kg dry
matter, the preservation of sugar, protein, carotene;
increase in livestock productivity (weight gain, milk
production), preservation of productive longevity of
animals (4-5 lactations); high quality products (improving
the grade of milk). Effective use of several grass mowing
for 5 months, from May to September (‘Perm”
technology harvesting ... 2017). The listed advantages
in the final result ensure that about 1 ton of milk or 120
kg of beef meat is obtained additionally from 1 ha of land.

In the CIS countries in the field of research and
development in technology leading position is under the
Republic of Belarus and Russia.

The technology for harvesting haylage in film-
wrapped rolls is still new for Kazakhstan. It is carried out
mainly by the «Salyut» or «KOKON» machines, which
fulfill an interconnected technological cycle (Complex of
machines for harvesting ... 2010): mowing the grass
while weaving or conditioning; turning and tilling grass
mass; roll formation; selection of rolls and pressing into
rolls; packaging rolls of haylage in a special film;
chopping and distribution of finished feed to animals.

The Belarusian technology of harvesting and storing
green fodder in film-wrapped rolls is performed by
«KOKON» machine complex of the
«Bobruiskagromash» RUPE. The complex includes the
following equipment: mower disc trailed gearbox-3,1;
GVR-630 rake rake; PR-F-145 baler; wrapping rolls OR-
1; seizure of rolls ZR-1 with loader PSN-1; TP-10 rolls
transporter (Complex of machines for harvesting ...
2010).

LLC «Permagromash» (Russia) produces a set of
machines for harvesting green fodder (KPC) with
packaging in film “Haylage in packaging” (Technology
and technical means ... 2005). The complex includes
agricultural machines that perform an interconnected
technological cycle for harvesting hay and haylage with
foil wrapping: Rotex R5 mower conditioner, RT5800N
tedifier, H90 / V10 rake roll mower, R12 / 155 Super
round baler, FW 10 roll wrapper / 2000S (‘Perm”
technology harvesting ... 2017), Front Lift roll loader and
shredder  (distributor) of IRK-01 rolls. LLC
«Permagromash» has developed for large farms
«Permskaya» the technology of harvesting haylage in
line, including the optional SPEEDWAY 120 high-speed
packer of rolls. The capacity of the line is 4.0-5.0 times
higher than with individual winding of rolls, and the film
consumption is less than 1.6 + 2.0 times ("Perm”
technology harvesting ... 2017).
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Firms “Claas” and “Krone” (Germany), which are
among the world leaders in the production of forage
harvesting equipment (Baler “Rollant 250RC Univrop”
n.d., Combi Pack 1250 round baler 2010), produce
combined balers, balanced with coil wrappers. Claas
manufactures a Rollant 250RC Univrop mobile unit,
including a round baler and packer. The quality of
haylage is enhanced by the simultaneous processes of
forming and packing rolls. Krone also produces a similar
baler -«Krone Combi Pak», and «New Holland», the
baler wrapper «BR6090 Combi» (RR 6090 baler n.d.).
However, there is a danger of damage to the film when
careless unloading, loading the roll, which contributes to
the penetration of air into the roll, causing it to rot.
Therefore, it is advisable to wind the rolls in the hospital,
i.e. on the place of storage of haylage in rolls wrapped
with film.

The main operation in the technology of harvesting
haylage in film-wrapped rolls is achieved by a mower
conditioner. The mower conditioner is also used for
harvesting hay in a pressed and loose form.

With a yield of up to 15 t / ha, perennial grasses
should be mown and laid in rolls. Annual grasses (pea-
vetch-oat mixture, Sudanese grass, etc.) are cut only in
rolls, since in the selection of dried plants from the
swaths, the mass is polluted with earth. For fast and
uniform wilting, the mass of freshly mown plants in the
felling should not exceed 4.0-5.0 kg per 1 cm” The
swath width should be of the baler width. If the yield is
more than 15 t/ ha, the grasses are stacked.

For mowing grasses abroad, mainly rotary, disc and
drum mowers are used. They allow you to work at high
translational speeds, limited only by the topography of
the field and the capabilities of the tractor. The use of
rotary cutters increases the efficiency of the
technological process when mowing high-yielding,
rough and prone to lodging herbs. The performance of
such mowers is 30% higher than the segment-finger with
reciprocating movement of knives.

The disadvantages of rotary mowers are: high
energy intensity (about 12.0-15.0 kW per meter of grip
width); high specific fuel consumption and high cost; the
risk of injury (significant acceleration of the movement of
falling foreign objects) and soil contamination by grass
when mowing grass on sandy and loose soils.

To speed up the process and reduce the loss of
leaves and inflorescences, legume grasses and bore-
grass cereal mixtures should be planted.

At present, for mowing annual and perennial grasses
with simultaneous flattening of the stems and laying
them in the swath on the stubble, leading companies
produce various mowers: “Disco-300" (‘Claas’,
Germany) (Disco-300 mower conditioner n.d.), “Easy
Cut 320" (“Krone”, Germany) (Easy Cut 360 mower
conditioner n.d.), “FC 202R" (“Kuhn”, France), KPRN-3A
(CJSC *“Lyubertsy Plant of Agricultural Engineering”,
Russia) (KPRN-3A mower conditioner n.d.), KPP-3, 1
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(Bobruiskagromash OJSC, Republic of Belarus), etc.
Foreign companies mainly produce mowers with rotary
cutters.

In Disco-300 mower conditioner with a working width
of 3.0 m, the minimum power consumption is 40 kW
without a conditioner and 51 kW with a conditioner. The
required power of the Easy Cut 360 mower conditioner
with a width of 3.1 m is 50 kW, and with a conditioner 66
kW and with a capacity of 3.0-3.8 ha / h (Easy Cut 360
mower conditioner n.d.).

For foreign fodder harvesters characteristic of the
intensification of the working bodies, the achievement of
the maximum possible productivity of labor, unlimited
choice for the aggregation of wheeled tractors of any
capacity. Foreign manufacturers of mowers achieve
maximum performance with various combinations in the
preparation of cleaning units. The firms «Claas» and
«Krone» (Germany) have created units consisting of
three air conditioner mowers mounted on a special
power tool. «Claas» has created a Cougar self-propelled
mower with a 350 kW engine and a working width of 14
m while maintaining a transport width of 3.0 m. Five
working sections with a Disco rotor are mounted on the
frame. Productivity mowers over 20 ha / h (Klochkov
2006).

In Kazakhstan, the use of rotary mowers is not
always effective. At low yields of hayfields, mowers with
segment-finger cutting machines are widely used. Due
to lower metal consumption and lower power
consumption, such machines are much cheaper than
rotary mowers.

In the CIS countries, mower conditioners with
segment-finger cutting apparatuses PN-540 “Prostor”
(OJSC “Tula Combine Plant’, Russia), KPS-5G, KPP-
4.2 (PO “Gomselmash”, Republic of Belarus), UPC are
manufactured -0.1, SKP-0,2 (OJSC “Red Star”, Ukraine)
(Mower-conditioner PN-540 “Prostor” n.d., Our mowing
machines n.d., Mower conditioner SKP-0,2 n.d.). The
advantages of these mowers are in precise cutting, low
energy capacity for mowing the grass (about 2.0-2.5 kW
per meter of grip width), low pollution of the forage mass
and cost.

The power consumption of the PN-540 mower
conditioner with a grip width of 3.6 m is 24.8-31.0 kW,
the output per 1 hour of basic time is 2.8 ha/ h, the drive
of the knives is a crankshaft-connecting rod mechanism
with a straight a combination of rocker arms with a knife
head.

In Kazakhstan, self-propelled mowers E-281, 301
(Germany) and KMMN-4,2 (Russia) with double-blade
cutting machines are mainly used for mowing seeded
grasses with simultaneous flattening and roll them (KPP-
4,2 mower conditioner n.d.).

The drive of the cutting units of the grass headers of
the KSK-100, E-301, and E-302 forage harvesters is
driven by two rocking washer mechanisms mounted on
the right and left sides of the header.

Zhortuylov et al.

The drive of the two-knife cutting machine of the
harvesting machines is very complex and metal-sheet,
as it contains two separate mechanisms interconnected
by long intermediate shafts and consisting of complex
parts that require manufacturing at a high class of
accuracy and thoroughness of assembly (Adilsheev
2017). In this regard, the “Schumacher” planetary gear
is used as a drive for the cutting units of the KPP-4,2
mower conditioner. One of the promising ways to
improve the reliability of the mower conditioner is to
improve the drive of the cutting unit.

In scientific works Rustamova (1981), Osobova
(2010), Osobova and Vasilyev (1983), Reznikov et al.
(1991), Dolgov (1987), Bosogo (1978) analyzed all
known drive mechanisms used in mowers, reapers,
copyright certificates and patents. In order to improve
the performance of the mower, reduce the frequency of
rotation of the crank shaft and, thereby reducing inertial
loads, improve the reliability of the mower, we use a
cutting unit with a double knife stroke. The work of
Popova (1978), Drozdova (1961), Zhortuylov et al.
(2012), Bosos (1978) are devoted to the work of the
cutting apparatus with double travel mowing segments.
The advantage of the cutting unit with double run of
segments, as compared with the unit with single run of
segments, is that the angular speed of the crank
decreases 1.5-2.0 times, the feed of the cutting
apparatus can be increased 1.6 times decrease 1.1-1.3
times (Popov 1978).

In Kazakh Research Institute of Mechanization and
Electrification of Agriculture a mower drive mechanism
has been developed in which the reciprocating
movement of the knife is carried out by a crank-beam
mechanism. The technical novelty of the invention is
protected by innovative patents of the Republic of
Kazakhstan No. 26421 and No. 29916 (Zhortuilov et al.
2015, Zhortuylov et al. 2012). Theoretical studies to
substantiate the parameters of the mechanism were
conducted. Analytical expressions, which determine the
movement, speed and acceleration of the knife of the
mower’s cutting apparatus, are obtained Experimental
models of mechanisms were made, tests were carried
out under production conditions. The disadvantage was
that there were some fluctuations from the dynamic
loads of the cutting unit with a double knife course
(Zhortuylov et al. 2017, Zhoruylov et al. 2017).

The purpose of the work is the development and
substantiation of the design parameters and operating
modes of the mechanism for driving the mower-
conditioner drive unit, which ensures the reduction of
dynamic loads and high-quality execution of the
technological process.

In this regard, in the following tasks:

1. Select the most appropriate constructive
technological scheme of the drive mechanism of the
cutting unit and determine the rational relationship
between its individual parameters.
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Fig. 1. Diagram of the crank-beam drive mechanism of double-cutter cutting unit

2. Conduct a study of the kinematic and dynamic
characteristics of the drive mechanisms of the cutting
unit and determine the main parameters.

RESEARCH METHODS

Studies were conducted using classical methods of
theoretical and applied mechanics, the theory of
mechanisms and machines.

The kinematic study of the mechanism carried out by
the method of vector contours. According to this method,
the planar lever mechanism, located in a rectangular
coordinate system xOy, is represented as a closed
polygon consisting, depending on the complexity of the
mechanism, of one or several closed vector contours.
Closure conditions are written in a vector form or in the
form of a projection on the coordinate axes (Zinoviev
1972).

The numerical analysis of the equation of motion of
the knife drive of the mower cutter was performed using
standard Excel programs, Matcad. When processing the
results of experimental studies, the provisions of
mathematical statistics were used.

RESULTS AND DISCUSSION

In Kazakh Research Institute of Mechanization and
Electrification of Agriculture a mower-conditioner drive
mechanism has been developed. The mechanism
consists of a drive shaft rack with a crank connected by
means of a connecting rod to one end of the rocker arm.
The other end of the rocker arm is connected to the knife
head through a leash.
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Determination of Parameters of the Drive
Mechanism of the Cutting Apparatus

In the mower to drive the knife used crank-beam
mechanism. It converts the rotational movement of the
crank into the swinging movement of the rocker and the
return-but-forward movement of the knife.

Fig. 1 shows a crank-beam drive mechanism for a
single-cutter and double cutter drive. The mechanism
consists of crank 1, connecting rod 2, rocker arm 3,
leash 4, ram-head knife 5 and stand 6. The beam has a

length DE = R. The ratio of the lengths of the rocker K =
DE R
e R

A lead of length k is connected to point E. An
analytical study of the mechanism is given by the
method of vector contours developed by Zinoviev
(1972). To determine the kinematic parameters of the
mechanism, consider the six-tiered, shown in Fig. 1,and
construct the vector closure equation ABCDEF. When
the mechanism is in operation, the CDE, rocker,
swinging about the axis D, describes the arc C1Czand
E1Ea.

The position of the rocker CD, corresponding to the
extreme position of the knife, should be symmetrical
about the axis Ov, i.e. OCi=0Cz, OE:=OE:. This
installation of the rocker ensures reliable operation of the
cutting unit. If the cranks are in line with the connecting
rod, the knife will take extreme positions. In the initial
position at ¢=0, the crooked thorn AB and the rod BC lie
along one straight line [ = dcos a. The stroke of the knife
depends on the length of the rocker arm and its angle of
inclination (swing), Set by a single knife stroke of the



[image: image146.jpg]EurAsian Journal of BioSciences 13: 749-756 (2019)

o m/s’
200
150 =+
100 -
50 , \ !
o L® eﬁ\%m 50 €0 20 20%0-%0 30 0 ¢, grad
-50 1 \
-100 A — T — wa0rad/s N
-150 walOrod/s
200 r — — — wsSrod/s

Fig. 4. Graph of the change in acceleration a of the knife
with double mileage and (1) the opposite end of the rocker
depending on the angle and turning the crank ¢

2.6 m/s. The speeds of the forward and reverse moves
of the knife are equal to each other. Thus, for the
favorable performance of the mowing process of grass,
the crank rotation frequency should be not less than 40
rad/s.

Graphs of changes in the acceleration of the knife
with a double run depending on the angle of rotation of
the crank at different frequencies of rotation are shown
in Fig. 4.

The figure also shows a graph of the acceleration of
the point C of the opposite end of the rocker depending
on the angle of rotation of the crank ¢. From the graph it
can be seen that the knife moves in antiphase to the
point C of application of forces to the opposite end of the
rocker arm. This will lead to a partial balancing of the
inertia force, which will reduce the vibration of the cutting
unit.

For the DEFF'D vector contour of the off-axis rocker-
slider mechanism, we make up the equation:

e+ 1, =%

Projecting it on the x and y axes gives:

Ipg " cos(180 —y) + I, * cos § = x; 11)
where § is the angle between the positive direction of the
ox axis and the longitudinal axis of the driver.

Moving the end of the knife head vertically is
determined by the formula:

Ah = R(1 —cos8) (12)
where 8 = y — 90 is the angle of inclination of the yoke
to the vertical axis.

Determination of the Power Required to Drive
the Cutting Unit Mower-conditioner

The force of resistance P to the movement of the
knife is determined by the formula (Osobov and Vasilyev
1983, Sablikov 1968):

P=P,+P+F (13)
where P, - the average value of the force of resistance
to shear, H;

Pjis the inertial force of the knife mass, H;

F - knife friction force, N

(10)
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The value of the average shear resistance is not the
same and is determined by the formulas:

&R, - Z & ek, -2

Py = P+ P = (14)

where the work expended on catting thepzplant - cutting
the grass from 1 cm? can be taken

£=2—3Hcm/cm?.

In the normal cutting machine with double knife run
Fy, = 0,32LS Fy, = 0,18LS- - the knife load area at the
first and second fingers, cm2; L - knife feed, 5 + 8 cm; S
- knife travel - 15.2 cm; z— number of segments, units;

xp, and x, - moving the knife from the beginning to
the end of cutting, respectively, at the middle and
extreme fingers.

The inertial force is determined by the mass mn of
the knife and the acceleration ax:

P = mya, (15)

The change in inertia force depending on the
movement of the knife will change in accordance with
the change in the acceleration curve (Fig. 4). P;
corresponds to the beginning (¢=0") and the end of
¢=360" of the knife stroke, and at ¢=90" and 180° P=0.

The force of gravity of the knife of mowers and
reapers at a length of 1 mis equal to G = 20...22H, and
at a length of 3.0 m, G = 66H.

Friction Force

In mowers with a crank-yoke mechanism, the friction
force of the knife on the elements of the finger bar
consists of the friction force F1, caused by the force of
gravity of the knife, and the force F2 from the action of
the leash:

F=F +F (16)

The friction force from the force of gravity of the knife
on the elements of the finger bar is equal to (Sablikov
1968):

F,=Guf (17)
where G is the force of gravity of the knife, H;
f - friction coefficient, =0,25...0,3..
Leverage action:
P, + P+ fGy)tgd
=(cp j fH)gf (18)

: 1- ftgs
The force required to move the knife P will be equal
(Zhortuylov et al. 2017):

p= eFy,.z i &Fy,z

+mya + fG,
%, X, H fGu 18}
(Pp + B + fGy)tgd
1-ftgé f

In the crank mechanism &— the angle of inclination of
the connecting rod to the knife plane varies between 25
and 35° (tgd = 0,47 — 0,70) (Oscbov 2010), and in the
crank-beam-yoke mechanism, the angle of inclination of
the driver to the plane of the knife § varies between 0-
50. It follows that the friction force in the crank-beam
mechanism, compared with the crank-connecting rod, is
reduced by 5 + 8 times.
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cutting unit S = t = 76.2 mm. Taking the length of the
rocker arm R, we determine the angle of rolling of the
rocker arm @by the formula:
6 = arccosS/2R; =y —90°,
The condition of the working of the crank is
expressed by the following inequalities:
r<lr+l<R +d;l—r>d-R,.
The vector equation is written in the following form:
Fel+Ry=d (1)
where - r-the radius of the crank AB; - I-the length of the
connecting rod sun;
R;- the length of the rocker CD; d- distance between
supports A and D.
Projecting equation (1) on the coordinate axes Ox
and Oy, we get:
rcosg + lcosp + Rycosy = dcosa} @
rsing + lsinf + R;siny = dsina
where -¢- the angle of rotation of the crank; -B,y,«
respectively, the angles formed by the vectors
T, ﬁ,,tfwith the axis Ox: while ¢ = 0; dcosa = [; dsina =
R;siny.
Moving the point of the rocker rocker CD is
determined by:
X, = Rycosy (3)
From the first equation of the system (2), the value of
R, cosy is substituted into equation (3):
x, =rcosg — lcosf + dcosa (4)
From the second equation of system (2):
=rsing—-R;siny+dsina
ey
JZ=(rsing=Rysiny+dsina)?
—_————
Substituting the value of the expression cosg into
equation (4), we get
X1
= —rcosp
— 12 = (=rsing — R,siny + dsina)?
+ dcosa
With sufficient accuracy, we can assume that
R,siny = dsina, then we get:
X, = —rcos@ — /12 —r2sin?¢ + dcosa (6)
The displacement of point E on the beam is
determined by taking into account the ratio K and
changing the direction of movement to the opposite side.
The equation of motion of the knife of the cutting
apparatus is:

R

X= —R—(—rcosq) —JI? —r2sin?p + dcosa) (7)
1

The equations for determining the analogs of the

velocity and acceleration of the point E will be obtained
by a two-fold differentiation of equation (7) along the
generalized ¢ coordinate. Then we get the analytical
expressions that determine the speed and acceleration
of the blade of the mower-conditioner:

sinf} =

then: cosB =

®)

i R ( . r2sin2¢ ) 5
=—-—w|rsing + ————
Ry ¢ 212+ r2sin? ®
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Fig. 2. Graph of the movement of the knife x with double
mileage depending on the angle and rotation of the crank ¢
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Fig. 3. Graph of the speed of the knife v with double mileage
depending on the angle and rotation of the crank ¢

a

_R
—le rcos ¢

©)

r2 (4,/(1Z = rZsin w) cos 2¢ + r?sin? 2¢
4 J (2 —rZsin2 ¢)3
At R = R, = D, - the equations describe the speed
and acceleration for a knife with a single run, and at% =
1

2- with a double run of a knife.

Fig. 2 shows a graph of the movement of the knife,
depending on the angle of rotation of the crank ¢ with a
double run of the knife.

Figs. 3 and 4 show graphs of changes in the speed
and acceleration of the knife with double knife run at
various rotational frequencies of the crank shaft.

With increasing speed increases the speed of the
knife. With a speed of rad / s, the speed at the beginning
of cutting is 2.30 m/ s, and at the end of cutting - 1.75 m
/ s, which is lower than the minimum acceptable value
(2.5 m / s). With a frequency of rotation w=40rad /s,
the maximum speed of the knife is 3.1 m / s. The
maximum speeds in this mechanism are shifted
compared with the crank mechanism by 18°...20°. The
speeds of the knife at the beginning and at the end of
cutting are different and equal, respectively, to 3.05 and
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Fig.5. Crank-beam mechanism for the drive of cutting device with a double stroke, use:

The power required to overcome the forces of
resistance of the knife to movement, is determined from
the expression (Osobov 2010):

P v,
N =505 kw (20)
where P is the force of resistance of the knife to
movement, H;

vp- @verage knife speed, m/s.

Calculations of the power required to drive the
mower conditioner drive with a working width of 3.0 m
showed the following. The power required to drive a
double knife stroke with a crank-beam mechanism when
mowing grass is 4.18 kW. The friction force of the knife
in the crank-beam mechanism in comparison with the
crank connecting rod is reduced by 5.0-8.0 times.

To drive the knife of the cutting apparatus of normal
cutting with double knife run, less power is needed by
30-40% than for other apparatuses. This is explained by
the fact that in the normal cutting machine with a single
knife run (stroke S =76.2 mm) and the load area is larger
than with a double-run knife (Sablikov 1968).

The developed crank-beam mechanism (Fig. 5) of
the cutting unit drive with a double knife run was used in
experimental samples: the KS-2,1ZH mower, the KP-3.0
mower conditioner, which passed production tests with
positive results (Zhoruylov et al. 2015).

The energy performance of the KS-2,1ZH mower
and the KP-3.0 mower-mower conditioner was
determined in field conditions by tensometric method of
torque and rotation frequency of the tractor PTO.

The power required for mowing grass with an air-
conditioned mower conditioner at a speed of 20 m /s is
16.4-17.5 kW, and the idling speed of the cutting unit is
3.1 kW. The mowing capacity was 2.5-2.8 ha/ h. As a
result of the tests, it was established that on uneven
haymaking topography, the technological processes of
mowing grass with roll laying are performed reliably and

Zhortuylov et al.

d in the KP-3,0 mowel; conditioner

efficiently. Flattening mower has the opportunity to work
in conditions of uneven relief of natural and seeded
herbs.

CONCLUSION

The method of vector contours obtained analytical
equations to determine the analogs of the movement of
the knife, speed and acceleration of the movement of the
knife with a double stroke.

The parameters of the crank-beam mechanism for
the drive of the cutting unit with double knife stroke are
justified:

The developed crank-beam drive mechanism of the
cutting unit was applied in the KS-2,1Zh mower and the
KP-3.0 mower conditioner, which passed production
tests with positive results. The use of a new crank-beam
mechanism with a double knife stroke reduces the
rotational speed of the crank by 1.5 times, increases the
knife feed or productivity by 1.6 times, reduces inertial
forces by 1.2-1.3 times, respectively, reduces the power
consumption of the mowing process herbs and partially
reduce vibrations.
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Parameters and operating modes of the
working organs of the machine for
harvesting forage grass seeds by comb
on the root'
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1. Introduction

Out of 182 million hectares of pasturcs of the Republic of Kazakhstan, due to
unsystematic grazing, 30-40% of pasturo lands aro subjoct to dogradation. For
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ridgo doseribes the cyeloid curve of parameters.

£ =Vt 4 Reinwt, y = (H 4 B) ~ Reosst )

Taking the time derivative of cquation (1) and taking into sccount that Vo — A
and = wr, we define the projections of the speod of the poit of the comb of the.

Ve = Vi 4 Vg cost = Vi 4 Vpeosip,
2

Vosing.

Tho dogeee of impact of the ridgo on plants is dotermined by tho formula.
Vo[V The operating condition of the combing drum, Lc. the occurrence of combs
in plasts and their combing oceurs st A > 1. ic. when Vy > V. Ustually, A is
taken within the limits of L5-.-17. At ) > 17, combs striking the car can thresh
soods, creating losses, and at A < L5, on the contrary, the combing drum will grab
fow stems and most of the stalk will not be exposed 1o it. Complianco with theso.
conditions is necessary, 5 that the speed of the combs is between 8.0 and 16.01m/5.
Figure 1 schematically shows tho work of the combs of  six-barrel drum, whoso axis
is Tocated on the same vertical line with the front lineof the bottom of the combing.
‘body. The input of the stems between the fingers of the combs aceurs in the zone.
AgB in the soctions AX by moving the machine, so that cach comb combs the cars
of those stems that occur to it on this segmet.

vy omon 1

QR
(XX

Fig 1. Tntraction of commb of crnbing drs with plst o

Figure 1 shows that AX = X, 4 Xa. On the other hand, when 0< X, < Vo
Vnts + Reinios, then

Vaty = Vats + Rsingy . ®
1/, When 0 < X3 < Roosga, then X3 — Reos 2
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Taking into sccount that V — R/, we fnally obtain

AX = R (e 42 4 2eong) @
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On i of the cars path,cah row of combe grabs . combs the cars f the
‘plant stems. If the drum has Z slats with combs and for one complete revolution of
i dr tho i s o isance o e o 10
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el 7 st with corme il ety captue e o of e sl and
oy o ol ensth ZAX. Thecoricient of ucnce of he combe on te cars o
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o sp of he combing drum with lts s combef the moversent of heshaf.
) ofthe combin dram X duvin th rtation e b s e e — 2=
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Usually, 7 = 0.2~ 05, To incroasethe cocficient of acion ofthe combe on the.
stoms, i s nocsmary to increase the number of lats Z and the valuo of ). With
an incensein A from 0.3 t0 2.1, th coeficiont ofiffucnco  incroscs mor than 1
imcs. Tho mumber of s Z with combs was chosn fom th condition of combing
Al the bread along tho Jongh of the rat withow miming (Fig 2). L. portion,
combed by combe, must srietly follow the bread combed by the previous comb.
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The characteristics of harvested grasses are listed in Table 1

Tubl 1. Characteritcnof arvesied gass
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Tho tests showed that at & specd of rotation of the combing drum with slotted
combs n — 520 rpm, the linca spocd of the combs Vo — 17.96m/5, Vs
V= Va/ Vi  12.82, soed lsses by shedding were 2.3-25%, and at
Tincar velocity of the combs Vo — 24.87m/s, Vs = LAm/s, V = Vo/Vay
loss by shodding 2.2-2.4%, snd undercuts 0.5 0.7%. The roquired cagine power for
the drive of the combing drum was 7.2KW. The productivity of the stripper with a
width of 2.0m was 0.8-1.0ha. Scparation of alalfa soeds i carried out dircctly on
the root of the device (Fig.2), consisting of & receiving chasmber 1, mounted on it a
‘pair of rollers: tho upper brush drum 2 and lower rollor 3. The power required to
rotate the brush drum is determined by tho formula Py — Py + Py whoro P is the.
‘power nooded to overcome friction of the brush on the stems of alfalfs, and also the
‘breakige of the soeds is determined by the formula

Py 47 % 1074 x T36Dyn f cos fyFacose, ®
whezo D i the outer diameter of the brush along the pile (m),  isthe number of
revolutons of the brush drum (rpm). f, s the coffiient of frietion of pile siding
‘on the surfiace of alfalfa stems, 5, is the angle of the pile with a fixed shaft, cos 5,
1 AL/ s, ALy the amount of dformation (saggiog) ofthe ik, Rz i theradi
of the brush drum (mm) and 7, s the fore of action of brshes on stelks of plaata
)

“The gap depends also on the number of eaves and seeds to b traversed, and,
consoquently, the pover roquired to break of leves and soeds, The moment T,
which i expended dircely on th brealage of eaves and seeds rom the stems,
determined by the formula (see Fs.2)

Y
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where Fy s the tho average tearing forco of ono leaf from the stem (N), where
Fi — fN and m is the averago number of leaves terminated simultancousy in the.
series by a singl ring of brushes. Tho values of F and m are determined as a result
of laboratory studies.

Figure 3 shows tho power variation curves Py, Py and Py as functions of the.
rotational specd of the brush drum. The graphs show that with incroasing the.
rotational specd of the drum, the power i increased. With a frogquency of rotation
of the combing drum 1 — 1000 rpr, the power roquired to cormb the leaves and secds
of alfslfa Py sharply increases to reach 501V, and the power required to overcome.
the s resistance to the rotation of the brsh Ny is 20W.

Fig, 5. Dependencion of the pover Py rguied to drive » bk dru, T to
cverann the ectanes of s b0 . rotation of sl A 1o cobing of e
" s of sl o the retio specd o the b .

When the machine moves along the feld, the combing drum cormb the leaves and
plant seeds, rotating dowmvards together with the casing and support fsp, creates
 suction airflow that transports them to the storage hopper. Simultancously, a
‘mower with a sogment-finger cutting device, installod at the bottom of tho pallet
bohind the combing drum, cuts the lower part of the stems and puts them into the
sire. After llng the receiviag hopper, the loaves and secds are unloaded by means
of a conveyor into vehicles. The brush drum with nylon brushes with » dismeter
of 20mm, a length of 220 mm and & working width of 20m was testod. In the.
experimonts, tho qualiy of the seeds and leaves collcted from 100m? was cstimated
at  brush specd of n — 250 and 500xpm and differont ratis of the peripheral specd
Vi of the brushes to the translational specd Vo, of the machine. The power roquired
for the dive o the universal machine of the trailer was determined by the formula:
P T~ Tr/30W, where T is the torque on the drive shaft (N, i the angular
Spocd of shaft rotation (rad/s) and 1 is the shaft rotation speed (rprm).
Experiments have shown that with an incrcase in the peripheral speed of the
drum 13.0-20.0 m/s, the amouat of scods and leaves collocted increases, but at the
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seme time the content of debris of stems i the hesp incresscs. As the speed of
‘movoment. incroases, tho loss of scod from cut plants incroases from 0.2 to 25%.
This is due to the fact that with increasing speed of the stripper movement, the
‘bending of the beat stems increascs with the casing of the drum and the brushes do.
ot grasp the bont stalks of the plants (Figure 4). Tho producti
was 108 ha/b. The oscillogram of the torque resdings is shown

Fi. 4 Conting ol s with  trxod el mchie
7l
p.
HITESSTND ;] i“
H \\\L “‘\‘”"‘lu.\l\' /M \Pl" i\ ‘\l‘,

Caasas ey 5w

i w‘n‘a!‘

Fig 5. Onllogram of the v ofthe ssipping device uiverl machine for
arvesting llfs s 2 i

As & result of the theoretical and experimental studis of the working organs
of the trailing machine for harvesting sceds and leaf mass, the parameters of the
‘machine’s working parts are justificd: rotation speed: combing drum with brushes
- 250-500rpm, comveyor suger shaft n — 410 — 540 rpm.; crooked-spike shaft - rpm,
the power required to rotate the brush drum when combing the leaf mass and secds
is dotermined. Tho best quality indices of the comb is provided at a speed of machine.
‘movement. 1.0-1.5 /s, the spoed of the reeling druzm is 500 rpr, and the cut quality
of the stom part of the plants is casured at a crak shaft speed of 460rpm.

4. Conclusion

sway of harvesting grain crops, as well as tostos of grasses by direct
combining s to corb the grain from the cars and foed the combed mass into the
combine. The parameters of tho working organ of the combing drum aro proved:
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the hinged stripper: the number of slats with the rubberized cormbs = — 6 pes, the
length of the rubberizod combs [ — 220 — 240 mm, the distanco between the lateral
Surfaces of tho combs ¢ — 10 — 12mm. The production test of the hinged stripper
s carriod out: at froquencies of rotation of & recling drum of 520 rpm and 720 rpm.
elocity of the stripper movement is Vi, = 14m/s, the degree of influence of the
combs on the plants \ = Vo/Vin — 12.82 — 17.76, seod loss by shedding 2.2 -24%,
‘and underdosage - 0.5-0.7 % The crushing capacity of the cagine for the drive o the
combing drum was 7.2KW. The productivity of the stripper with & working width
of 2.0m was 0.5-1.0ha. Theoretical and experimentl studics woro carried out on
the trailing stripper and the parameters of the working bodics of the traier sripper
cauipped with a brush drum and a cutting device were justificd. Production tests
of the combing machine were carriod out during the harvesting of alfafa sceds, the
quality of alfaf scod coat and the required power for the drive were determined.
The power required to unlosd secd and leaf mass s 0.41W. The capacitis required
for driving the combing drum and mower with & segment-finger cutter do ot exceed
12.0W. The productivity of the machine was 1.08ha/h. Possible perspoctives for
Further rescarch is to work to rediuce losss when harvesting combing grain of loose.
breads, grass soeds by instaling stems.
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APPENDIX H
Application " Device for wrapping haylage in bales by wrapping with stretch film, forming a sleeve"
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3ASABJIIEHUE
0 BbI/Ia4e NATEHTA
Pecny6amkn Kaszaxcran na nzodpercnue

[TpenocTaBasis yKasaHHbIC HHKE JOKYMEHTBL, npoluy (npocum) BbiiaTh narent | Koacrpans oo cranapry

Pecny6auku Kasaxcran Ha H300peTeHie Ha iMsl 3asBrTENs (i) BOHCST.3 (ecan
OH ycl‘auou:mu)

(71) 3asBuTens (u):
TOO «Hay4uno-npou3BoACTBCHHbIH NEHTP ATPOMHKEHEPUID) KZ
050005, Kazaxcran, Aamartsi, np.Paiibivbexa, 312

Haxosackie  Jlanmse o

(YKAIHIBACTCA MOMNOC MM I HAHMCHOBIHHE M MECTORMICALCTRO WM M
MECTORHTEILCTBE JRTOPOB-3assnTeacii npuBoasTes B rpade, psaaom ¢ rpadii ¢ konom
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FOCYAAPCTREHNOE NpEAnpHsiTHE «HAMORAIBHbIA HHCTHTYT HHTEANEKTYWILHON coberpennociy (aanee — PUTT «HHMAC»)

Tlpotty (IPOCHM) YCTAHOBUTL IPHOPHTET H30TPETEHHS N0 AaTe:

D TojatH epBoii (LX) 3asBKA (OK) B rocyaapeTae-yacTinke Hapuikexoi koupenm (nynxr 2 crarey 20 Harentnoro 3akona
Peenydauin Kasaxcran (nanee - 3aKkon)

nozaun Gonce panneid sassrn 8 PITT«<HUAC) b coorpercranm ¢ nynkrom 4 craren 20 3akona
nogaun nepsonanibioli sassin 8 PITL«HHHACY B cOOTBETCTRIH ¢ IYHKTOM 5 crariu 20 3akoia

NPHOPHTETA NEPBOHAUAILHO 3asBKK (yHKT 5 crathi 20 3akona)
(HOMEP 3a5BKH L LT HOaYH )

O
O
O
O

HOCTYHACHNS AONOMNUTEARHBIN MATCPHAIOB K DoiIce pauneii sanske (nynkr 3 crarun 20 3akona)

(31) No nepsoii, Gosee panneit, (32) lara nenpatmsacmoro (33) Koa crpaust nojaun no ST.3 (npu
HEPBOHAYAIEHOH JANBKH npHopHTETa HCHPAIIMBAHMI KONBEHUMONHOTO TPHOPUTETA)

(54) Hassanue uzobpetenist YerpoiicTBO /Uist yHAKOBKH CEILUKA B PYIOHAX 00OMOTKO# cTpeTy-
IICHKOIi, 00pa3yomeil pykas, H cnocol ero upumeneus
Aapec anst nepenucku (NoaHbli NOYTOBBIH aapec u umMa anpecara) 050005, r.Aamarel, np.Paiibimbexa, 312
Tenedon: 8 (727) 2479 592 MoGiabnuiif reaedon: Dake: 8(727) 247 96 07 Azpec MEKTPOUHOR NOUTHL speac@yandex.kz,
www.kazars.kz

(74) TlatenTHbii noBepeHiblil (OAHOE MMSL, PErHCTPALHONHBIA HOMED) HIM NPEACTABUTEL 3aABUTENA (eit)
(NOAHOE UMS UM HAUMEHOBANHE)
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Koprysinos OMupcephk Kasaxcran, 050013, r.Anmaret, yn.Boaosapexoro 13, k.65, KZ
Aaunsiuees Anyapbek CyiinGexouy Kasaxeran, 050064, r,Anmatsi, -1 Jlyman, yin.As3 Gu, 13, KZ.
Eptudeen Anatonmit I'ennanpesny Kasaxcran, 050005, r. Anmars, yn.Bpycuiosckoro, 148a, KZ.
Anekceek Anckeeil Anexceesnt Kazaxcran, 050043, r.Anmatui, yn.Hason, 328, kB.68, KZ.
Kywmaraii lann CapcenGaitysini Kazaxceran, 480020, r.Anamarul, yn.Baitkonypekas, 74/6, KZ.
bekenon ¥Ynan Epxanosuy Kasaxcran, 050005, r.Anmatsl, np.Paiibmbexa, 312, KZ.
Koprysuion Azamar XKopTybLIoBHY Kasaxcran, 050013, r.Anmarsl, yn.Bononapekoro 15, kB.65, KZ.
Ceitnarannes Omxkac Epnanosny Kasaxcran, 050060,r. Anvarsl, yn.CenrupGacsa 4, k8. 2, KZ.
S (Mb1)

TR AN, OTUECTO (1p# €10 HaAH )

npouy (NMPOCHM) He YNOMHHATH MeHA (Hac) Kak aBTopa(oB) npu 1yGaKaunin cBeieHuii 0 BbiJaye naTeHTa
na uzobperenne
[Moanucs (1) asropa (oB):

Corllacen Ha MCMOAL30BAHME CBEAEHIH, COCTABISIOIMX OXPAHSEMYIO 3aKOHOM Taiily, coaepiKauylocs 8
HHPOPMALOHHBIX CHCTEMAX

TMomnucs (u) 3assurens (ei). (MPH NOATMCAHHN OT WMCHH KOPHANYECKOTO LA NOANHCH PYKOBOAWTEA
CKPEIISETCs NIEUATBIO ),

Bp.i1.0.renepasbuoro AMPeKTopa e artipr O Kewmyos C.A
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nponyIentiozo cpoKa. XoOumaiicmeo 0 60CcmanoeIenu cpoka Modicei Gotmb nodano 3ascumeney ne

nosonee O MecAues co Ona Ue A HPONYIENN020 CPOKL.
Y.
Hauaapuuk ynpasJieus (74 JI. Amiykanosa
V4
NA g
(% A. Catanosa

Tnasubtif SKCnepT




APPENDIX J 

 Graphs of capacities consumed for technological 

processes of packing rolls
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APPENDIX K
Instruments and equipment used in testing the device
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	Tachometer laser ATT 6000
	Ut 301B thermometer
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	MS6225A digital anemometer
	Moisture meter for pressed hay Wile 27
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	Thermometers
	Tachometer SK 751
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	VLK 01 moisture meter
	Hyundai frequency Converter
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	Drying Cabinet, scales, BUCs
	Air suction device
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	MES-200A
	Thermal anemometer TKA-PCM (52)
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Evlas-2M humidity analyzer
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Counter of revolutions
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	AKE-823 microprocessor recorder-analyzer of power quality


APPENDIX K  

Reference on chemical composition of feeds 
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APPENDIX L 

Work results for 2018-2020
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