ISSN 2224-526X

KA3AKCTAH PECITYBJIMKACHI
YJTTBIK FBUJIBIM AKAJJEMUACBIHBIH

Kazak yJITTBIK arpapiblK YHUBEPCUTETI

XABAPIITAPDI

N3BECTUS IZVESTIA

HALIMOHAJILHOM AKAJIEMUM HAVK NATIONAL'NOJ AKADEMII NAUK

PECITYBJIMKU KASAXCTAH RESPUBLIKI KAZAHSTAN

Kazaxckuit HallMOHATBHBINA Kazakh National

arpapHblil yHUBEPCUTET Agrarian University
SERIA AGRARNYH NAUK

1(55)

JANUARY - FEBRUARY 2020

PUBLISHED SINCE JANUARY 2011

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



bac pemakTtop

Ecnogos T.A.,
3.F.11, mpodeccop,
KP ¥T'A akanemuri »oHe BUIIE-TTPE3UACHTI

Pemaxnomusa ankacsn

BaiizaxoB C.B., 2.r.1, pod., KP ¥F'A akanemuri (6ac pemakropapry opeiHOacapsl); Tupeyos K.M., 3.5.1, ipod.,
KP ¥FA akanemuri (6ac penakropzabsiH opeiHOacapsl ); Enemes P.E., T.¥.1., npod., KP ¥FA akanemuri; Pay A.I'.,
T.F.1., npod., KP ¥FA akanemuri; UBanos H.IL., B.r.1, npod., KP ¥FA akanemuri; KemyoB C.A., T.F.1., npod.,
KP ¥TF'A akanemuri; MeagedexoB A., a.urr.a., npod., KP ¥FA akagemuri; Yomanos Y. U., T.F.1., mpod., KP ¥FA
akagemuri; Emo6aes C.3., aurr.n., npod., KP ¥FA akamemuri; Caapikynos T., a.inf.ja., mpod., akaJeMuri;
Baiimykanos JI.A., a.m.r.1., npod., KP ¥FA kopp-mymeci; Cancobiz6ait A.P., a.nir.a., npod., KP ¥YFA xopp-
Mmyiieci; Ymoerae HU., a.nr.a., npod., KP ¥FA akagemuri; Ocnanos C.P., a.nr.a., npod., KP ¥FA kypmerri
mymeci; Oaeitaenko C.U., a.mr.a., npod.; Kenenbaes C.b., a.mLr.a., npod., KP ¥YFA xopp-mymieci; Om6aen
AM., anvr.a., mpod. KP ¥FA kopp-mymieci; Moamames A.B., 3.5.1., ipod., KP ¥FA xypmerti mymeci; Carutos
A.Q., 0.r.1., KP YFA akagemuri; CamapoB A.C., anvrr.n., npod., KP AIIIFA akagemuri; Baaradaes H.H.,
amrr.g., mnpod.; YmupzakoB C.U., T.r.na, mpod.; CyaranoB A.A., BF.O., mpod., KP AIIFA axamemwuri;
AmnmkyaoB K.C., T..1., ipod., KP AIIIFA akanemuri; CapceméaeBa H.b., B.¥.1., ipod.

Pemakxuusa keHect:

Fasler-Kan Elizaveta, Dr., University of asel Switzeland; Koolmees Petrus Adrianus, Prof. Dr., Utrecht
University, The Netherlands; Babadoost-Kondri Mohammad, Prof., University of Illinois, USA; Yus Aniza Binti
Yusof, Dr., University Putra, Malayzia; Hesseln Hayley Fawn, As. Prof., University of Saskatchewan, Canada;
Alex Morgounov, Pr., International Maize and Wheat Improvement Center Turkey; Anapem C., Mongosa
Pecnyonukacer ¥FA akanemuri; IaBpuaok H.H., Yxpauna ¥F'A axamemwri; I'epacumoBuu JI.C., benapyce
Pecniyonukaceinbiy YFA akanemuri; Mamenos I'., Azep6Oaiimkan Peciyonukaceinbiy ¥YFA akanemuri; Hlefiko U.I1.,
Benapyck Pecniyonukaceinbiy ¥FA akanemuri; Kamuun I.B., T.5.1., npod., Peceii; Bomnuan b., a.ur.a, npod.,
Monnosa Pecniyonukacer, FOagamoaes FO.A., a.ivr.n, npod., PFA kopp-mymreci, Peceii.

«KP ¥T'A Xa0apuapsl. ArpapJibIK FBUIBIMAAP CEPHSACHI».

ISSN 2224-526X

Memnmrikrenymri: «Kazakctan PecryOmikachiHbIH ¥ ATTHIK FRUTBIM akanemisickly PKB (Ammarsr K. ).

Kazakcran pecnyOnmkacslHBIH MOIEHHET TEH aKmapaT MHUHHUCTPIITiHIH AKMapaT >KOHE MyparaT KOMHTETiHZE
30.04.2010 . 6epinren Ne 10895-2K mep3imiik 0acbUIbIM TipKeyiHEe KOWBLTY Typalibl KYIiK.

Mep3iMainiri: KblIbIHA 6 PET.
Tupaxsr: 300 gana.

Penaxiusanaeig mekemkaiel: 050010, Anmarts! K., [lleBuenko kemr., 28; 219, 220 6ea.; Ten.: 272-13-19, 272-13-18;
http://agricultural.kz/index.php/en/

© Kazakcran PecrryOnukachHbIH ¥ ATTHIK FRUIBIM akanemusichl, 2020

Tunorpadusasig Mmekenxaitbl: «NurNaz GRACE», Anmartsl K., PeickysioB kemr., 103.

—_— ) —



I'maBHBIN pemgakTop

Ecnogos T.A.,
JTOKTOP PKOHOM. HayK, Ipod.,
BHIIe-TIpe3uAeHT U akagemMuk HAH PK

PengakxnmwmoHHass KOJNErHs:

BaiizaxoB C.b., nokTop 5K0HOM. Hayk, Tipod., akagemuk HAH PK (3amectutens rmaBroro penakropa); Tupeyos K.M.,
JIOKTOp 9KOHOM. Hayk., ipod., akagemuk HAH PK (3amecrurens rnasuoro penakropa); Eaxemesn P.E., nokrop TexH.
Hayk, npod., akanemuk HAH PK; Pay A.I'., noktop TexH. Hayk, npo¢., akagemuk HAH PK; UBanoB H.II., noxTop
BeTepuHap. Hayk, mpod., akanemuk HAH PK; KemyoB C.A., moxTop TexH. Hayk, mpog¢., akagzemuk HAH PK;
MennedexoB A., T0KTOp celbxo3. Hayk, npod., akagemuk HAH PK; HomanoB ¥.Y., nokrop TexH. HayK, npod.,
akazemuk HAH PK; Emo6aeB C.3., nokTop cenbxo3. Hayk, npod., akanemuk HAH PK; Cagpikynos T., noxTop
cenpXx03. HayK, npog., akanemuk HAH PK; BaiimykanoB /I.A., nokrop cenbxo3. Hayk, npod., uien-kopp. HAH PK;
Camncsi36aii A.P., 1okTop cenbxo3. HayK, npod., wieH-kopp. HAH PK; Ymo6eraes H., nokTop cenbxo3. HayK, npog.,
akanemuk HAH PK; OcnanoB C.P., noktop cenbxos. Hayk, npod., [Touernsiii wien HAH PK; Oaeiiuenxo C.H.,
JIOKTOp cembx03. HaykK, npod.; Kenendaes C.b., 1oxTop cenbxo3. Hayk, npod., wien-kopp. HAH PK; Omo6aeB A.M.,
IOKTOp cenmbxo03. Hayk, mpo¢ wieH-kopp. HAH PK.; MoanameB A.B., TokTOp 3KOHOM. HayK, npod., [ToueTHbIi
uier HAH PK; CaruroB A.O., moxtop 6moin. Hayk, akamemuk HAH PK; CamapoB A.C., 10KTOp celbX03. HayK,
mpod., akanemuk ACXH PK; Baaradaes H.H., moktop cenpxo3. Hayk, npod.; Ymup3akos C.H., 10KTOp TEXH.
Hayk, npod.; CyaraHoB A.A., IOKTOp BeTepuHap. HayK, pod., akagemuk ACXH PK; Amumkyaos 7K.C., nokTop
TEXH. HayK, mpod., akanemuk ACXH PK; CapcembaeBa H.B., nokrop Berepunap. Hayk, npod.

PenaknqUOHHBIHA COBET:

Fasler-Kan Elizaveta, Dr., University of asel Switzeland; Koolmees Petrus Adrianus, Prof. Dr., Utrecht University,
The Netherlands; Babadoost-Kondri Mohammad, Prof., University of Illinois, USA; Yus Aniza Binti Yusof, Dr.,
University Putra, Malayzia; Hesseln Hayley Fawn, As.Prof., University of Saskatchewan, Canada; Alex Morgounov,
Pr., International Maize and Wheat Improvement Center Turkey; Auapem C., akagemux HAH PecnyOnuku
MonnoBa; I'appunroxk H.H., akanemux HAH Vxpauns:; I'epacumoBuu JI.C., akanemuk HAH PecnyGmnuku
benapycs; Mamenos I'., akanemuk HAH Pecriy6nuku Azep6aiimxkan; Ileiiko WU.II., akanemuk HAH Pecny6nuku
benapyce; Kaanun I.B., nokrop texH. Hayk, npod., Poccus; Bounuan B., noxtop cembxo3. Hayk, mpod.,
Pecny6nnka Monnosa; FOnnamoaes FO.A., nokrop cenbxo3. Hayk, pod., wieH-kopp. PAH, Poccust.

N3pectus HannonanbHoi akanemnn Hayk Pecmy6smmku Kazaxcran. Cepus arpapHbIX HayK.

ISSN 2224-526X

Coo6ctBennuk: POO «HaunonansHas akanemus Hayk PecrryOnmku Kazaxcran» (r. AaMatsl).

CBuAETENHCTBO O MOCTAHOBKE HA YUET MEPUOJMYECKOro eYaTHOro n3ganus B KoMurere nHpopManuu 1 apxXxuBoB
MunncrepceTBa KyiabTyphl 1 nH(popMarm Pecryonuku Kazaxcran Ne 10895-2K, sernarnoe 30.04.2010 .

[MeprommaHOCTH 6 pa3 B TOA.

Tupax: 300 sK3eMIUISIPOB.

Anpec pemgakmuu: 050010, r. Anmmarsr, yi. llleBuenko, 28; kom. 219-220; Ten. 272-13-19, 272-13-18;
http://agricultural.kz/index.php/en/

© HammonansHas akagemus Hayk Pecryonmku Kazaxcran, 2020

Anpec tunorpadun: UIT «NurNazGRACE», r. Anmartsr, yi. Peickynosa, 103




Chief Editor

Espolov T.I.,
Dr. economy. Sciences, prof.,
Vice President and academician of the NAS RK

Editorial Board:

Baizakov S.B., Dr. of economy sciences, prof., academician of NAS RK (deputy editor); Tireuov K.M., Doctor of
Economy Sciences., prof., academician of NAS RK (deputy editor); Eleshev R.E., Dr. Of agricultural sciences,
prof., academician of NAS RK; Rau A.G., Dr. sciences, prof., academician of NAS RK; Ivanov N.P., Dr. of
veterinary sciences, prof., academician of NAS RK; Keshuov S.A., Dr. sciences, prof., academician of NAS RK;
Meldebekov A., doctor of agricultural sciences, prof., academician of NAS RK; Chomanov U.Ch., Dr. sciences,
prof., academician of NAS RK; Yelyubayev S.Z., Dr. of agricultural sciences, prof., academician of NAS RK;
Sadykulov T., Dr. Farm. Sciences, prof., academician of NAS RK; Baimukanov D.A., doctor of agricultural
sciences, prof., corresponding member NAS RK; Sansyzbai A.R., doctor of agricultural sciences, prof.,
corresponding member NAS RK; Umbetaev 1., Dr. Farm. Sciences, prof., academician of NAS RK; Ospanov S.R.,
Dr. agricultural sciences, prof., Honorary Member of NAS RK; Oleychenko S.N., Dr. Of agricultural sciences, prof.;
Kenenbayev S.B., Dr. Agricultural sciences, prof., corresponding member NAS RK; Ombayev A.M., Dr.
Agricultural sciences, Prof. corresponding member NAS RK; Moldashev A.B., Doctor of Economy sciences, prof.,
Honorary Member of NAS RK; Sagitov A.Q., Dr. biol. sciences, academician of NAS RK; Saparov A.S., Doctor of
agricultural sciences, prof., academician of NAS RK; Balgabaev N.N., the doctor agricultural sciences, Prof.;
Umirzakov S.I., Dr. Sci. Sciences, Prof.; Sultanov A.A., Dr. of veterinary sciences, prof., academician of the
Academy of Agricultural Sciences of Kazakhstan; Alimkulov J.C., Dr. of tekhnical sciences, prof., academician of
the Academy of Agricultural sciences of Kazakhstan; Sarsembayeva N.B., Dr. veterinary sciences, prof.

Editorial Board:

Fasler-Kan Elizaveta, Dr., University of Basel Switzeland; Koolmees Petrus Adrianus, Prof. Dr., Utrecht University,
The Netherlands; Babadoost-Kondri Mohammad, Prof., University of Illinois, USA; Yus Aniza Binti Yusof, Dr.,
University Putra, Malayzia; Hesseln Hayley Fawn, As. Prof., University of Saskatchewan, Canada; Alex Morgounoyv,
candidate of agricultural sciences, International Maize and Wheat Improvement Center Turkey; Andresh S.,
academician of NAS of Moldova; Gavriluk N.N., academician of NAS of Ucraine; Gerasimovich L.S., academician
of NAS of Belorassia; Mamadov G., academician of NAS of Azerbaijan; Sheiko L.P., academician of NAS of
Belorassia; Zhalnin E.V., Dr. of technical sciences, professor, Russia, Boinchan B., doctor of agricultural sciences,
prof., Moldova; Yuldashbayev Y.A., doctor of agricultural sciences, prof., corresponding member of RAS, Russia.

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of Agrarian Sciences.

ISSN 2224-526X

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty).

The certificate of registration of a periodic printed publication in the Committee of Information and Archives of the
Ministry of Culture and Information of the Republic of Kazakhstan N 10895-K, issued 30.04.2010.

Periodicity: 6 times a year.
Circulation: 300 copies.

Editorial address: 28, Shevchenko str., of. 219-220, Almaty, 050010; tel. 272-13-19, 272-13-18;
http://nauka-nanrk.kz / agricultural.kz

© National Academy of Sciences of the Republic of Kazakhstan, 2020

Address of printing house: «NurNaz GRACE», 103, Ryskulov str, Almaty

— 4 —



ISSN 2224-526X Cepus azpapuvix Hayk. 1. 2020

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF AGRICULTURAL SCIENCES
ISSN 2224-526X
Volume 1, Number 55 (2020), 25 —30 https://doi.org/10.32014/2020.2224-526X.4

MRNTI 55.66.31.
UDC 631.363

T. Abilzhanuly, D. T. Abilzhanov, T. A. Smagulov, D. N. Orazakhyn

"Scientific Production Center of Agricultural Engineering " LLP,
Almaty, Kazakhstan.
E-mail: abilzhanuly.kazniimesh@mail.ru, r16dan@mail.ru

RESULTS OF TESTS ON THE STALK
AND GRAIN CRUSHER OF A SMALL FODDER SHOP

Abstract. It is known that in Kazakhstan, 70 ... 80 percent of peasant farms have no more than 100 head of
cattle and 500 head of sheep. To fatten these farms and to prepare a complete ration with combined feed in dairy
farms, a distributer-mixer with a box with a capacity of 3 ... 5 m® is needed.

Since the equipment of these distributer-mixer machines with stalk and grain crushers ensures that it chops
fodder itself and loads them onto a hay rye and grain warehouse of a mobile fodder shop, in the process of preparing
a full ration of a combined feed, the number of operations will be reduced by 1.67 times, and the operating costs of
the unit will be reduced by 1.5 times. In addition, if the stalk fodder is crushed by zootechnical requirements, i.e.
30 to 50 mm, then the uniformity of the mixing process increases. Here you can mix with the addition of nutrient
feed in the preparation of the combined feed, that is, the use of a mobile fodder shop in the household allows you to
carry out the process of preparing a combined feed using new and inexpensive technologies, i.e. the use of a mobile
fodder shop equipped with special crushers is a technological innovation.

At present, the “Scientific Production Center of Agroengineering” on small farms is developing a mobile
fodder shop for the preparation and distribution of compound feeds with a capacity of 5.0 m?, equipped with
crushers for stalk and croup. In addition, in order to simplify the drive to the crusher and to make the design simple,
the crusher of the stalk and grain are equipped with one bucket, that is, this is a technical novelty of the mobile
fodder shop.

Stalk and grain crushers of mobile fodder shops were made and tested. During the tests, the productivity of the
stalk chopper is 2.5 ... 3.0 t/h, the power consumption is 6.2...7.0 kW, and the productivity of the grain crusher is
750 - 900 kg/h, and it was found that the power consumption in the performance range will be between
5.1...7.2 kW. It was proved that the size of the crushed stalk and grain meets zootechnical requirements.

Key words: mobile fodder shop, stalk crusher, grain crusher, distributer-mixer, productivity of crushers,
quality of crushed fodder.

Introduction. Currently, in Kazakhstan, 90% of cattle and 95% of sheep belong to the individual
farm and the peasant farm. 70 ... 80 percent of peasant farms have no more than 50 ... 100 head of cattle
and 500 head of sheep, which means that our farms are small and have fewer opportunities. That is why
our farms should be equipped with appropriate universal equipment.

It is known that the development of the processes of preparation, preparation and distribution full
rationale of food is associated with the development of new machines and mechanisms.

In livestock farms of leading foreign countries special distributer-mixer machines are used for mixing
and distributing the complete ration of the combined feed. The leading manufacturers of these machines
abroad are companies from Italy, Germany and France. For example, the Italian company AGM manu-
factures a distributer-mixer with a box with a capacity from 4.0 to 20.0 m*[1].

In the factories of Russia and the Republic of Belarus, the manufacture of machines with a box with a
capacity of 6.0 ... 12.0 m® was released [2....7].
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The problem of feed preparation was also a serious problem in the studies of foreign scientists. Their
research examines the preparation of silage, the preparation of a combined feed, nutrient feed and
premixes [8....13].

To optimize the parameters of the distributer-mixer, scientists are engaged in theoretical and practical
research [14....16].

In addition, it was determined that when feeding livestock with a full ration of a combined feed,
livestock productivity will increase by 9.0 ... 30.0%, and the feed consumption that is spent on getting
1 centner of milk will decrease by 7.0 ... 8, 0% [17].

Distributer-mixer machines in foreign countries are very expensive (16000 ... 61000 euros), and the
distributer-mixer of the Republic of Belarus with a box volume of 6.0 m3, which itself has a price of more
than 6.0 million.

Since our farms have about 100 head of cattle, the volume of the combined feed that is made per day
is 3.0 tons, that is, this is the norm of one-day feed, which is distributed separately 3 times or 2 times.
Here, the amount of combined feed of which is distributed once, in the case of distribution 3 times is 1
ton, and when 2 times it is 1.5 tons.

Since the density of the combined feed, which consists of crushed grass, silage and nutrient feed is
about 340 kg/m*[18], for our farms the volume of the distributor-mixer box should be from 3.0 to 5.0 m’.

At the same time, we offer technological innovations for the preparation and distribution of complete
feed rations in farms, that is, equipping these small distributors-mixers with special crushers for grass and
grain, which are obtained from the power take-off shaft of a driving tractor mounted on its frame. In this
case, the distributor-mixer turns into a mobile fodder shop for preparing food for livestock.

The augers of many distributors-mixers are equipped with a knife, which provides their approximate
grinding of stalk feed. However, grinding grass with a mixer’s auger does not meet zootechnical
requirements. Here the average length of the crushed stalk is 100...150 mm. If the grass is crushed to 30-
50 mm in length in accordance with the zootechnical requirements, and the longest sections do not exceed
100 mm, then it is determined that when feeding cattle, its daily weight adds up to 35% [19].

In addition, mixing the grass in a mixer with a diameter of 30 to 50 mm allows the mixing process to
go through high uniformity, that is, it gives the opportunity to add nutritious feed to the mixer and not
require special crushers and feed aggregates for the farms, i.e., it turned out that the distributors-mixers
with crushers are beneficial to farms.

Organizing large quantities of dairy and livestock farms in such small farms, the manufacture and
introduction of universal equipment for the production of complete combined feed, is the main focus of
the problem of livestock development and ensuring food security of the population.

Methods of research. The productivity and crushing capacity of crushers during the test was
determined by agricultural machinery testing and one-factor experimental researches [20].

The results of research and their examination. On the farms a mobile small fodder shop is being
developed at the Scientific Production Center of Agroengineering for the production of complete rations
of combined feed (grass, silage and fodder) for livestock.

This fodder shop consists of a distributor-mixer with a volume of 5 m* and stalk and grain crushers
installed on the same shaft. When using a foreign distributor-mixer of which is released at this time, stalk
and grain are ground and delivered to the finished fodder shop, and feeding operations are performed.
And the mobile fodder shop, equipped with our special crushers, goes to the place where grass
accumulates, where the grass will be chopped and immediately loaded into the fodder shop box, and here
the chopping of the feed is carried out by the grinder, and the it can be loaded by the crusher’s deflector.

Thus, using such a mobile fodder shop, the number of operations will be reduced by 1.67 times, and
the unit operating costs for the preparation of the combined feed will be reduced by 1.5 times, that is, the
technological novelty of using a mobile fodder shop, the introduction of the latest experimental model of
such a mobile shop is carried out as part of the project of the Ministry of Education and Science of the
Republic of Kazakhstan No. AR 05131525 “reasonably make the newest experimental technology model
for production and distribution feed for small farms and small mobile fodder shops" for 2018-2019.

At present, a distributor-mixer of a small fodder shop has been developed and its basic parameters
are optimized [22].
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To equip the mobile fodder shop with a feed crusher, the option of chopping the feed with the
universal grinder DU-11 was chosen, and to simplify the drive for the crushers and the simplicity of their
design, a special grinder was installed at the end of the feed crusher shaft, that is, this is a technical
novelty of the mobile fodder shop (figure 1).

First of all, it was planned to make stalk and grain crushers for mobile small fodder shops, and test
them.

2
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Figure 1 — Constructive-technological scheme of the stalk and grain crushers installed on a single shaft:
1 — stalk feed box, 2 — stalk chopping rotor, 3 — crusher shaft, 4 — row of fenders, 5 — grain chopping rotor,
6 — grain feed box, 7 — auger for ejection of chopped feed

During the test to measure the crusher's performance and its energy efficiency, the rotor of the

crusher was put into operation by an electric motor with a power of 7.5 kW, and a belt conveyor was used
in the stalk crusher for a specific performance (figure 2).

Figure 2 — Installation for testing:
1 —belt conveyor, 2 — stalk feed crusher, 3 — grain feed crusher, 4 — PQA-824 power quality analyzer

The productivity of grass delivery to the crusher in the experimental period was regulated by
applying a known mass of grass to each meter of the distributor-mixer.

In fact, pressed grass is delivered to the crusher. Here, after receiving a string of grass from a tiny
pressed grass, it is divided into parts that have a mass of from 2.0 to 2.5 kg. When these parts are

delivered to the crusher, they are ground in about 3 seconds, i.e. the productivity of the crusher at this time
is 2.5...3.0 t/h.
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Based on the situation when the crusher operates with a productivity of 2.5 ... 3.0 t/h, it was
determined that its power consumption will be 6.2 ... 7.0 kW, that is, during the test it was fully proved
that crusher with such productivity works evenly and without problems.

During the test, the mass of grass with 17% humidity, with different content was crushed. For
grinding grass in accordance with the zootechnical requirements, four rows of fenders were installed in
the crushing chamber, i.e. the fenders in the first and second rows were set in 50 mm steps, and in 3 and
4 rows - 25 mm.

As a result of this set of fenders, chopped grass with a length of up to 30 mm was 87.22%, and
chopped grass with a length of 50 mm was 93.98%, that is, larger than 50 mm with a length of 6.02%.

Zootechnical requirements for chopping stalk feed should be chopped with a length of 20...30 mm for
sheep, and with a length of 30...50 mm for cattle, and the weight of grass crushed with such a length
should not be less than 80% and cuts with a length of more than 50 mm should not exceed 10% [18].

It was determined that the quality of the mass fraction of ground grass by size meets the zootechnical
requirements in the crusher.

Since the rotor in this grinding machine is installed at the end of the rotor for crushing the stalk feed,
a box for feeding grain into the crushing chamber is installed on the chamber lid and is fed through the
center of the crushing chamber.

The performance measure was changed by adjusting the measures of the feed holes in the crushing
chamber using a special cover.

During the test, it was established that the productivity of the crusher with stationary power
consumption in normal conditions is 750...900 kg/h, and during the work with this productivity, the power
is 5.1..7.2 kW.

For grain crushing in the crushing chamber there is a strainer with holes with a diameter of 6 mm. It
was determined that 85% of the crushed barley with a size of 1.0...2.6 mm; average diameter of 1.4 mm,
unground grain - 0.4%.

According to zootechnical requirements, the size of crushing grain for sheep should be 1.0...1.6 mm,
and for cattle - from 1.8 to 2.6 mm [18].

The size of unground grain should not exceed 0.5%. At the same time, the quality of the feed grinder
and the crushing of grain feed meets the technical requirements for cattle and sheep.

In the case of housekeeping, you can adjust the size of the crushed grain in the crushing chamber
using a strainer with 4.5, 6 mm holes, which means that the machine has the ability to adjust the total
weight of grain supply depending on the type of livestock.

Conclusion. 1. Since 70...80 percent of the head of cattle and 500 head of sheep in our country have
no more than 100, for these farms the “Scientific Production Center of Agroengineering” develops a
mobile fodder shop equipped with stalk and grain crushers with bunker with a capacity of 5,0 m°, which is
intended for the distribution of the combined feed on farms.

Since this fodder shop itself goes on a hay bale and to a grain feed warehouse, and ensures that the
feed is loaded into the box, shredding it, it was found that the number of operations on the preparation of
the combined feed decreased by 1.67 times, and the operating expenses decreased by 1.5 times compared
to distributors-mixers, not equipped with former crushers, i.e. the use of such a fodder shop is a
technological innovation.

At the same time, the chopper was installed in such a way as to facilitate the drive to the chopper and
simplify its design.

2. Stalk and grain crushers of mobile fodder shops were made and tested. During the tests, the
productivity of the stalk chopper is 2.5...3.0 t/h, the power consumption is 6.2...7.0 kW, and it was proved
that the quality of the crushed stalk and grain meets zootechnical requirements.

3. The productivity of the grain crusher is 750-900 kg/h, and it was found that the power
consumption in the performance range will be between 5.1...7.2 kW, and it was proved that the size of the
crushed stalk and grain meets zootechnical requirements.
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T. 96ikanyisl, [I. T. Adumkanos, T. A. Cmary.os, JI. H. Opa3axbin
«ATpOUHKEHEepUsl FhUIBIMU-0HIIpicTiK opTaibreDy XKIIC, Anmarsl, Kazakcran
IMAFBIH A3BIK IIEXTHIH YCAKTAFBIIITAPBIHA XYPI'I3IJITEH CBIHAK HOTU/KEJIEPI

Annoranusi. Kazakcranna mapya koxansikrapbeiabiy 70...80 maiibi3biniga ipi kapanbiy cansl 100 GacraH, an
KoiabiH canbl 500 O6actaH acnaiThiHbl Oenriai. OchIHIal KOXaJIBIKTapIbIH OOpIaKbuIay koHE CYT (epManapbiHia
TOIBIK, PAlIMOH/IbI apalacasbK AailbIHAal TapaTy YIUiH KOpaObIHbIH KeaeMi 3...5 M> 6oJaThiH apanacTaprbIII-TapaT-
KBIIITap KEPEK.

Bys1 apanacThIprhINI-TapaTKBIITAp/bl Ca0aKThl KOHE JOHII a3bIK YCAKTAFBIIITAPBIMEH JKA0MBIKTAY JKbLDKbI-
MaJUTbI a3bIK IEXiHIH eI MasChIHA XKOHE JOHI a3bIK KOMMAachIHA 631 0aphIl a3bIKTap bl YCAKTAIl TUEY/I KaMTaMachl3
€TeTiH OOJFAaHABIKTAH TOJBIK PAI[OH/IBI apaliaca3blK NalbIHAay MPOIECCIHIE OlepanrsuIapabiH caHbl 1,67 ecere, a
OipiK KCIDTyaTalUsUTBIK IIBIFBIH 1,5 ecere a3asmbl. COHBIMEH KaTap, cabaKThl a3bIK 300TEXHUKAIBIK TajanKa cai,
srHA 30...50 MM-TIiK Y3BIHABIKIICH YCaKTaIFaH 00Jica, OHOA apajacThIpy MpOIecCiHiH OipKenkiiiri apraasl. MyHma
apanacasplk JalbIHOaFaHAa KYHAapJbl KypamaxeMm (KOMOWKOpM) KOCHI apanacTeipyra Oomaxapl. lllapyambuisikra
JKBUDKBIMAJIBI a3bIK LEXIH MalaiaHy apaiaca3blk JaibIHIAdy MPOLECCIH JKAaHA JKOHE HIBIFBIHBI a3 TEXHOJIOTHUSIMEH
iCKe achlpyFa MYMKIHILUIIK Oepeli, sSIFHU apHaYJIbl YCaKTaFbIITapbIMEH JKa0AbIKTAIFaH MYH/IAi JKbUDKBIMAJIBI [IEXTI
naijanany TeXHOJIOTHUSIIBIK )KaHAJIBIK.

Kasipri yakpiTTa « ArpOMHXEHEpHs FHUIBIMU-OHIPICTIK OPTAJIBIFBIH/IA» IIAFbIH MIapyallbUIbIKTapFa KopaObl-
HbEIH KeseMi 5,0 M® GonarhiH, cabaKThl KOHE JOHII a3blK YCAKTAarblIITaphIMEH KaObIKTAIFaH apanacasblk JaiibIH-
JlayFa )KOHE TapaTyFa apHaJIFaH KbUDKBIMAJIBI a3bIK IeXi jkacany ycTiHae. COHBIMEH KaTap YCaKTarbIlITapFa dKeTeK
Oepyai KeHUIIETY >KoHE OJIap/IbIH KYPBUIBIMBIHBIH KapanaibiM O0JIybl YIIiH ca0aKThl KoHE AH/I a3bIK YCaKTaFbIII-
Tapel Oip OLTIKKE OpPHATBHUIFaH, SSFHU OYJT )KbUDKBIMAITBI IIEXTIH TEXHUKAIBIK KaHATBIFBL.

JKpImKBIMATBI IEXTIH ca0aKThI )KOHE TOH/II a3bIK, YCAKTAFBIIITAPBI KACAJBII, OJapFa ChIHAK Kipri3inmi. ChiHAK
OaprIchIHIA cabaKTHI a3bIK YCAKTAFBIIITHIH oHiMIiTIri 2,5...3,0 T/car., mpporeccke xymcanaTsH Kyart 6,2...7,0 kBT,
a1 IOHAI a3bIK YaTKBIITHIH eHiMAUTri 750...900 kr/ca¥., OChl OHIMAUTIKIICH KYMBIC ICTETEHIIE KYMCcallaThIH KyaT
mamacer 5,1...7,2 kBt apanbirpiHna OONATHIHEI, aHBIKTANABL. Y CaKTalFaH ca0akThl *KOHE IOHII a3bIKTHIH ipijiri
30TEXHUKAIBIK TAJIANKA call eKeH1 TONeNCHII.

Tyiiin ce3mep: >KbUDKBIMAJbBI a3bIK 11€Xi, cabaKThl a3bIK YCAKTAFbIIIbI, TOH/I a3bIK YCAKTAFbIIIbI, apajacThIp-
FBINI-TAPATKBIII , YCAKTAFBIIITAP OHIMILIIT, YCAKTaJIFaH a3bIK Carachl.

T. 90ikanyisl, /I. T. Admrkanos, T. A. CmaryJos, JI. H. Opa3axbin
TOO «Hay4Ho-IpOU3BOCTBEHHBIN LIEHTP arpouHkeHepun», AnMatsl, Kaszaxctan
PE3YJIbTATBI UCIIBITAHUI U3MEJBUUTEJIEA MUHAKOPMOIIEXA

Annorauus. B Kazaxcrane 70...80% kpecThsHCKHX XO03SHUCTB coaepkar 10 100 rojoB KpymHOTO poraTtoro
ckora u 10 500 rosioB oBel. B OTKOPMOYHBIX ¥ MOJOYHBIX (hepMax dTHX XO3SHCTB JUIS HPUTOTOBJICHUS MOJIHOpa-
[IHOHHBIX KOPMOCMECEH LENECO0OPa3HO HCIIONB30BaATh Pa3laTYMK-CMECUTENL KOPMOB ¢ 00beMoM OyHKepa 3...5 M3,
a TaKKe CHaOXKEHHE pa3/laTYMKa-CMECHTENSI N3MENbUUTEISIMU TPYObIX U 3€PHOBBIX KOPMOB IPEBpPAIlacT MalInHy B
MepeaBIDKHON MHHHKOpMoIeX. [Ipu 3ToM KopMoIex caMm MOIbe3KaeT K CKHpAC M K CKIAAy 3epHOBBIX KOPMOB,
obecrieuynBasi U3MEIBYCHAE U MOTPY3Ky KOPMOB B OYHKEp KOpMOIlexa, T.e. B IpoIlecce MPUTOTOBICHUS TOHOPa-
IUOHHBIX KOPMOCMecel KOJIMYEeCTBO omepanmell cokpamaercs B 1,67 pa3a W CHIKAIOTCS yIENbHBIC JKCILTyaTa-
LUOHHBIe 3aTparhl B 1,5 pa3za. Kpome Toro, u3MenbueHHe CTEOEIBbHBIX KOPMOB COOTBETCTBYET 300TEXHHYECKUM
TpeboBaHUsAMHU, T.e. ¢ IauHOW pe3km 30...50 MM. D10 obecrmeunBaeT MOBBINIEHUE OTHOPOJHOCTH CMECH IPH
CMEIIMBAaHUHA KOPMOB M TO3BOJISIET BBOJUTH B COCTaB KOPMOCMECH KOMOMKOPMAa, T.€. UCIIOIB30BaHUE TAKOTO Tepe-
JIBIDKHOTO KOPMOIIEXa B XO03sicTBE 00ecleuuBaeT MpoBEJeHUE IpoLiecca MPUTOTOBICHUSI KOPMOCMECH 10 HOBOH U
HKOHOMHUYHOM TEXHOJIOTUH, CIEI0BATEIbHO, JaHHAs pa3paboTKa UMEET TEXHOJIOIMYECKYIO HOBU3HY.

B Hacrosmiee Bpems B «Hay4HO-IIpOM3BOJCTBEHHOM LIEHTPE arpo-MH)KEHEPU» pa3padaThiBacTCs MepeBUK-
HOH KOpPMOIEX JIsi IPUTOTOBJIEHHUSI M pa3/laud KOPMOCMECEH B YCIOBHSX MalbIX KPECThSHCKUX Xo3siicTB. OH
coctouT U3 OyHkepa 00beMoM 5,0 M> U U3MenbUUTENEN IPYOBIX U 3€PHOBBIX KOPMOB. KpoMe Toro, st o6ieryenus
nepeiauy MpHUBoJia U YIPOUIEH!Us] KOHCTPYKINH, POTOPBI M3MENbUHTENEH IPYObIX M 36PHOBBIX KOPMOB YCTaHOBJIEHBI
Ha OIHOM BaJly, UTO SBJIETCS MeXHUUECKOU HOBUSHOU pA3PAOOMKU.

B macrosmiee BpeMs M3TOTOBJICHBI H3MEIBUUATENN TPYOBIX M 3€PHOBBIX KOPMOB. [IpoBeeHBI MX HCIBITAHHS.
PesynbraThl ncHBITAHAN TTOKA3aIH, YTO H3MEIBUUTENh TPYObIX KOPMOB HMEET MPOM3BOIUTEIHHOCTS 2,5...3,0 T/4, a
3aTpadynMBaeMas MOIIHOCTH Obuta B mpepenax 6,2..7,0 xkBr. Ilpm 3TOM Takke YCTaHOBIIEHO, YTO IPOM3BOJIU-
TETBLHOCTh JPOOHIIKH 36pPHOBBIX KOPMOB Oblia B mpenenax 750...900 kr/4, a morpediseMas MOIITHOCTh HAXOIUJIach B
npenenax 5,1...7,2 kBr. KadecTBO M3MENbYCHHBIX TPyObIX M 3€PHOBBIX KOPMOB COOTBETCTBYET 300TEXHHYECKHM
TpeOOBaHUSIM.
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KiloueBble cjI0Ba: TEPEIBIDKHOM KOPMOILEX, M3MENBYHUTENb TPYOBIX KOPMOB, HM3MEIBUUTENh 3€PHOBBIX
KOPMOB, Pa3/IaTINK-CMECHTENb KOPMOB, MPOM3BOJUTEIHHOCTh M3MEIBYUTEICH KOPMOB, Ka4eCTBO M3MEITbUYCHHBIX
KOPMOB.
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