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HUS SHEPTETHYECKUX M IKOJIOTHYECKHX 3a1ad. [Ipo-
BEJCHO CpaBHEHHE OCHOBHBIX METOJIOB Iepepa-
OOTKM OpPraHOCOACPKAIIMX OTXOMOB (THIPOTEp-
MaJlbHasi TEXHOJIOTHS, CXKHraHWe, razuQukamnus,
UPOJIHA3, ONOTEXHOJIOTHS ) IS IOJYyYEeHHSI SHEPTUN
U TTOKa3aHbl TEXHUKO-IKOHOMHUYECKHE NPENMYIIe-
CTBa THAPOTEPMAIIEHON MepepaboTKu B CBEPXKpPHU-
TUYECKUX YCIOBHAX. B akcrepuMeHTax MCHOIb30-
BaJlM LIENyXy T'PEYMXU U PUCA, MOJIOYHYIO CBHIBO-
POTKY U CIIHPTOBYIO Oapjy, parcoBoe Macyo, KuJ-
KM HaBO3 M HAaBO3HBIE CTOKH XXHUBOTHOBOJYECKHX
KOMIUTeKCOB. CTeneHb AeCTPYKIMH OIEHUBAIH 10
W3MEHEHUIO 3HAYEHHs] XMMUYECKOTo MOTPEOICHUS

KHCIIOPOJIa, COCTAaB ra3za ONpeAesUId XpOMaTorpa-
(huvecKuM METOJIOM M PacyeTHBIM — HIDKHIOKO Tell-
JIOTY cropaHusl. DKCIIEpUMEHTHI IIPOBOJWIINA Ha Ma-
KETHOM MPOTOYHOM YCTAaHOBKE ITPOU3BOJUTEIILHO-
cThi0 16 KT B yac. B CBEpXKpUTUUYECKHUX YCIOBUSIX
MIPOUCXO/NUT AECTPYKLIMS OPTAaHUYECKHUX BEIIECTB C
00pa3oBaHMEM I'OPIOYHX I'a30B U TBEPJOI0 OCTATKa,
KOTOPBI MOXKET OBITh y/aieH MeMOpaHHBIMU TEX-
HoJstorusiMu. 110 3HaueHNI0 HU3LIEH TEII0THI Cropa-
HUS TIOJTyYEHHBIN ra3 0TBe4aeT TpeOOBaHUSAM K TOII-
JUBY JUIsl Ta30IOPIIHEBOM anekTpocraHuuu. Jlo-
[IOJIHUB YCTAaHOBKY THAPOTEPMAIBHON AECTPYKIIUN
ra30MOPITHEBOM IEKTPOCTAHIINEH U OJIOKOM aBTO-
HOMHOT'O 3aITycKa, MOXHO CO3/1aTh aBTOHOMHBIN
sueprernuecknii komruiekc (ADK). Paszpaboran
ADK npounzoauTensHOCTHIO 20 T BOJHONW CMECH B
cyTku. [IppumeneHne KomIiekca ykazaHHO! U 060J1b-
e MPON3BOANTEIHHOCTH B Ka4eCTBE 00BEKTa Ma-
JIOW SHEPreTHKY MO3BOJIUT pelIaTh S3HEPTeTHIECKHE
u skonorudeckue 3anadyd AIIK peruvoHanbHOrO
MaciuTa0a.
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Energy use of biomass is one of the most dy-
namically developing directions of energy, and the
use of agro-industrial waste as biomass is urgent in
large-scale energy and solving environmental prob-
lems. The purpose of the research was to analyze
existing modern methods of processing organic
waste of agro-industrial complex and to assess the
prospects for using supercritical water technology,
development and creation of an autonomous energy
complex for solving energy and environmental
problems. The main methods of organic waste pro-
cessing (hydrothermal technology, combustion,
gasification, pyrolysis, biotechnology) have been
compared for energy production. Technical and
economic advantages of hydrothermal processing in
supercritical conditions are shown. In experiments,
the husk of buckwheat and rice, milk whey and al-
cohol bard, canola oil, liquid manure and manure ef-
fluents of livestock farms were used. The degree of
destruction was estimated from the change in the

value of chemical oxygen consumption, the gas
composition was determined by chromatographic
method and the lower heat of combustion was cal-
culated. The experiments were carried out on a pro-
totype flow-through installation with a capacity of
16 kg per hour. In supercritical conditions, the de-
struction of organic substances occurs with the for-
mation of combustible gases and a solid residue,
which can be removed by membrane technologies.
By the value of the net calorific value, the resulting
gas is a fuel for a gas-oil power station. Completing
a hydrothermal destruction unit with a gas piston
power plant and an autonomous launch unit leads to
the creation of an autonomous power complex
(APC). The authors developed the APC with a ca-
pacity of 20 tons of biomass per day. Using such a
complex and a complex of greater productivity as an
object of small-scale power engineering will make
it possible to solve the energy and environmental
tasks of the regional agro-industrial complex.
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B craTthe paccMaTpHUBarOTCS BONPOCHI MOBBIIIC-
HHASA pabOTOCIIOCOOHOCTH aBTOTPAKTOPHOM, KOM-
0aifHOBOW TEXHHWKH ¥ CEIHCKOXO3SHCTBEHHBIX Ma-
IIMH Ha OCHOBE MCITIOJIB30BaHHA B 3KCIUIyaTallkuu U
PEMOHTE IU(PPOBBIX TEXHOJOTHN M 3JIEKTPOHHBIX
CpencTB. BrieneHsl OCHOBHBIE HAIpaBICHHUS pa3-
BUTHSl TEXHUYECKOTO CEPBHCA HA OCHOBE aHaM3a
PEe3yJIbTaTOB MCCIICIOBAHUIA U pa3pabOTOK J1abopa-
TOPUU  JUATHOCTUPOBAHUS  ABTOTPAHCIIOPTHBIX
cpenctB bamkupckoro I'AY, HaydHO-IpOU3BOA-
ctBeHHOH (pupmbl OO0 «baiau3sensby», CepBUCHBIX
LIEHTPOB PECIyOIMKAHCKUX MAIIMHHO-TEXHOJIOTHU-

|. Gabitov

YECKUX CTaHIUI W JAPYTUX MPEANPUITHH, CBA3aH-
HBIX C DKCIUTyaTanuedl u 0OCIy)KUBAHUEM COBpE-
MEHHBIX CEIIbCKOXO3SMCTBEHHBIX MAIIWH, aBTOMO-
Owielt u TpakTopoB. [lokazaHo, 4To nuppPoOBbIE TEX-
HOJIOTHH U AJICKTPOHHBIC CPEJICTBA B CUCTEME TEX-
HUYECKOTO OOCIYXMBAHUS W PEMOHTA aBTOTpaK-
TOPHOH M KOMOAHHOBOW TEXHHKH OOYCIaBINBAIOT
HOBBIC PEaiMH, BO3MOXKHOCTH M MEPCIEKTHBHI T10-
BBINICHUSI PaOOTOCTIOCOOHOCTH MAIlIMH 33 CYeT
YIyYIIEHNS KAYeCTBA U OMIEPATUBHOCTH, CHUYKCHHUSI
ce0ECTOMMOCTH U TPYAOEMKOCTH PEMOHTHO-00CTY-
JKUBAIOIIMX padoT.

INTELLECTUALIZATION OF TECHNICAL MAINTENANCE AND REPAIR
OF CAR-AND-TRACTOR AND COMBINE HARVESTING MACHINERY

Key words: technical maintenance; repair; electronic service information; mobile service; augmented

reality; test plans; built-in Internet.
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The paper discusses issues on higher perfor-
mance of cars, tractors, combine harvesters and
other farm machinery based on usage of digital tech-
nologies and electronic devices in their maintenance
and repair. Main ways to develop technical service
are distinguished based on the result analysis of re-
search and development conducted in the laboratory
of motor vehicle diagnostics of the Bashkir State
Agrarian University, research and production com-
pany «Bashdiezel» LLC, service centres of Bashkir

© I'aburos U.N.

farm machinery depots and other companies related
to exploitation and maintenance of modern farm
machinery, cars and tractors. Digital technologies
and electronic devices in the system of technical
maintenance and repair of cars, tractors and com-
bine harvesting machinery are proved to provide
new conditions, possibilities and prospects to in-
crease performance of machinery due to improved
quality and better efficiency, lower costs and labour
input in repair and maintenance.
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B cratne MpeaACTaBJI€CHbBl METOAMKA U PE3YJIb- JUHaAMHKH OCHOBHBIX CBOMCTB Maceil, U3JI0KCHBI
TaTbl CPABHUTECJIbHBIX OKCIUTYaTallMOHHBIX UCIIbITA- PEKOMEHAAIUH 10 UMITOPTO3aMCIICHUIO U oco0eH-
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OHHO-TUAPABINYECKUX MAaACCJ, IMPUBCACH aHallu3
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METHODOLOGY AND RESULTS OF TESTING
ON IMPORT SUBSTITUTION OF TRANSMISSION-HYDRAULIC OILS
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The article presents a methodology and results analysis of the main oil properties, recommenda-
of operational tests of domestic and foreign trans- tions on import substitution and operation features.
mission and hydraulic oils. There is a dynamics
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[TpobieMa TepMUYECKON YTUIM3ALUU OTXOA0B
CEJIbCKOXO03SIMCTBEHHOTO TPOM3BOJICTBA OOYCIIOB-
JieHa He0OXOAMMOCTBIO HCTIOB30BaHHS MCXOTHOTO
MaTepuaia ¢ BIaXHOCThio 10 90...95 %. B nacros-
mee BpeMsi CJIOEBbIE TONKH TPeOYIOT MpelBapu-
TEBPHOTO BBICYIINBAHUS MaTe€pHalia, YTO CBSA3aHO C
YBEIIMYCHUEM TPEOyeMOW TEIJIOBOH MOIIHOCTH
yctaroBok Ha 30...35 %. I[Ipemnoxen cnocod yTu-
JIN3alliK BBICOKOBJIAXXHBIX OTXOJ0B, OCHOBAHHBIN
Ha HCIIOJIb30BaHUH BOIOyToNbHOTO TotnHBa (BYT)

V. Delyagin, N. lvanov, V. Patrin

B BHXPEBBIX aguadaTHyeckux Tomkax. [IpoBeneHbl
HCCIICA0BAHUS 10 ONTHMU3ALMK NapaMeTpoB pe-
KUMa yTUIN3AIMH OTXOJIOB U JaHa 3KOHOMHYECKas
oreHka 3pPeKTUBHOCTH JaHHOTO MeToa. K ocCHOB-
HBIM JIOCTOMHCTBaM METOJa CIeAyeT OTHECTH TO-
Bermienne KI1J] ycranoBku mo 82...85 %, cHmxeHme
BbIOpOCa BPEIHBIX BellecTB B 1,5—2 pasa npu noJ-
HOM 00€33apa)kuBaHUU OTXOAOB W YTWJIN3ALUH
SHEPrUU CYXOH 4acTH OTXOJIOB, MCIOJb3yEMOHN B
cUCcTeMax TEIUIOCHAOKEHHS IPEATIPHUATHUSI.

USE OF SWIRLING ADIABATIC FURNACE FIRED BY COAL-WATER FUEL
IN THE DISPOSAL AND DISINFECTION SYSTEMS OF HIGH-MOISTURE WASTES

Key words: wastes of farm enterprises; thermal waste disposal; waste disinfection; coal-water fuel;

swirling furnace.

Authors' personal details

1. Delyagin Valeriy, Doctor of technical sciences, head researcher, Siberian Federal Scientific Center of
Agro-BioTechnologies of the Russian Academy of Sciences, e-mail: valdel@ngs.ru.

2. lvanov Nikolai, Doctor of technical sciences, professor, vice-director, Siberian Federal Scientific Cen-
ter of Agro-BioTechnologies of the Russian Academy of Sciences, e-mail: ivanovnm@ngs.ru.

3. Patrin Vasilii, Doctor of technical sciences, professor, Novosibirsk State Agrarian University.

The problem of thermal disposal of agricultural
waste is caused by the fact that the ingoing material
has moisture content of up to 90...95 %. Currently,
grate-fired furnaces require that the ingoing mate-
rial should be previously dried out, which leads to
higher heat rate of installations by 30...35 %. There
is a waste disposal method based on swirling adia-
batic furnaces fired by coal-water fuel. The study
was carried out to optimize parameters of the waste

© Hensrun B.H., UBanos H.M., [latpun B.A.

disposal mode and an economic assessment of this
method efficiency was given. The main benefits of
the method include higher efficiency of the installa-
tion up to 82...85 %, reduced emission of harmful
substances by 1,5-2 times, complete waste disinfec-
tion as well as energy recovery from the waste dry
mass that can be used in the heat supply systems of
the enterprise.
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[Mpunstue vHoBoro denepansHoro 3akoHa «O6
oOpaszosannu B Poccuiickoit @deneparim» ot 29 ne-
kabps 2012 roma Ne 273-®3 crmocobcTBOBaANO Cy-
IIECTBEHHO PaCIIUPHUTh CQepbl 00pa3zoBaTeIbHON
JEeSITeIbHOCTH B HAY4YHO-HCCIIEA0BAaTEIbCKUX HH-
cruryTax. l[loAroToBKa Hay4HO-TIENAaroru4ecKux
KaJIpOB B aCIIMpaHTYpe SABISIETCS CTauei npouecca
BhICIIETO 00pa30BaHMs, a UMEHHO TPETbEH CTyIie-
HBIO (TOoce OakanaBpuaTa U MarucTpaTypbl) MOJI-
TOTOBKHM KaJpoB IO 00pa30BaTeIbHBIM MpPOTpaM-
MaM BBICIIETO 00pazoBaHus. TeHIAEHIUS TOCIEN-
HET0 BPEMEHM — CIIMSHHE U YKPYNHEHHE HAay4HO-
HCCIIEI0BATEIbCKUX HHCTUTYTOB, 00pa3oBaHUE Ha
ux 0ase KpyIHBIX (ellepalbHbIX HAYyYHBIX LIEHTPOB.
VYkperuieHue KaapoBOro U WHTEIIEKTYaIbHOTO TI0-
TEHIIMaJIa [EHTPOB, HATMYME B HUX PAa3HOIJIAHOBBIX
YUEHBIX U CIIEI[HAIMCTOB, a TAK)KE COBPEMEHHAsI FC-
clefioBaTeNbCcKass M IMPOM3BOJACTBEHHas WHpa-
CTPYKTYPBI CO3JAIOT MPEANOCHIIKA U JENaloT HUX
1eJIecO00pa3HbIMU [T peau3aliyd BaKHEHUIINX
CTYIIEHEH CUCTEMBI HEMTPEPBIBHOTO YPOBHEBOTO 00-
pa3oBaHusl, B TOM YMCIIE IPOTrPaMM HOATOTOBKH Ma-
rucTpoB. Peanuzanmsi BTOpOl CTYIIEHH BBICLIETO
o0pa3zoBaHMs IO 0OpPa30BATENbHBIM HpPOrpaMMam
MarucTpaTypbl — HOBasl 3a/layail Hay4YHO-HCCIE0-
BaTEeJIbCKUX HMHCTUTYTOB W, B IEPBYIO OYepelb,
KPYITHBIX (ellepalbHBIX HayYHBIX IIEHTpOB. OauH

M. Erokhin, Yu. Tsench

CREATION OF THE INTEGRATIVE

N3 CTPATCTUUCCKUX NOKYMCHTOB pPa3BUTUA Poccun
— nporpamma «lludposas sxoHOMHUKa Poccuiickoii
Oenepanun», yYTBEpKICHHAs  PaCIOpPSHKCHUEM
IIpaBurensctBa Poccuiickoit @epepauuu ot 28
utons 2017 r. Ne 1632-p. HayuHble LEeHTpPHI BCe
0oJIBIIe yIEISIOT BHUMaHUA U(POBOH TpaHChOp-
manuu. CoBpeMeHHble IHU(POBBIE TEXHOJIOTHH
JAOT HOBbIE MHCTPYMEHTHI Ul Pa3BUTHS YHUBEP-
CUTETOB U JPYTUX 00pa30BATENbHBIX YUPEKACHUH
Bo BceM mupe. Ludposmsanms obecnednBaeT BO3-
MOKHOCTHU IJIA O6MeHa HAKOIIJICHHBIM OIIBITOM H
3HAaHUSIMH, 4TO MO3BOJISIET NOIY4aTh Oosiee 00beM-
HYIO M KaUeCTBEHHYIO0 HH(OPMAIIUIO U IPUHAMATD
000CHOBaHHBIE PEIICHUS B CBOEH MpodeccHoHalb-
HOH JesaTenbHOCTH. DOPMUPOBAHUE UHTEIPALUOH-
HOTO IU(POBOr0 HAayIHO-0OPa30BATENBHOIO IPO-
CTpaHCTBa IMPpU CETCBOM BSaHMOHeﬁCTBHH Hay4YHBIX
LEHTPOB U MH)XCHEPHBIX BY30B IT03BOJIUT TOTOBUTD
B MarucTpaType W aclHpaHType BBHICOKOKBAIU(U-
LUPOBAHHBIX CIHELUAIMCTOB, aJalTHPOBAHHBIX K
COBPEMEHHBIM CIIOXKHBIM YCIOBHSM. B pesynbrare
Hay4YHbIE LEHTPBl HOIydYaT KBaJIM(HUIMPOBAHHbIC
KaJIpbl, IMEIONIHE HEeoOX0oauMbIe TIpodeccrHoHalb-
HbIE 3HAHWS U CIIOCOOHBIE KaK T€HEPHUPOBaTh UAEH,
TaK M pealln30BBIBATh X B HAYYHO-HCCIIEJOBATEIb-
CKOW M MPOU3BOJICTBEHHOHN IPaKTHKE.

DIGITAL SCIENTIFIC AND EDUCATIONAL SPACE WITH ANETWORK INTERACTION
OF ENGINEERING UNIVERSITIES AND RESEARCH CENTERS

Key words: higher school; scientific and educational space; digital educational technologies; master's
degree programs; Post-graduate studies; foreign universities; scientific centers; network interaction;

agroengineering personnel.
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Adoption of the new Federal law «Education in
the Russian Federation» No. 273-FZ on December
29, 2012 contributed to a significant expansion of
the scope of educational activities in research insti-
tutes. Training of scientific and pedagogical staff in
Post-graduate programs is a stage of higher educa-
tion process, namely the third stage (after bachelor's
and master's degree) of training in educational pro-
grams of higher education. The trend of recent times
is to merge and to consolidate the research insti-
tutes, to create the large federal research centers on
their basis. Strengthening the human and intellec-
tual potential of the centers, their diverse scientists
and specialists as well as modern research and pro-
duction infrastructure provide background and
make them suitable to implement the most im-
portant stages of the system of continuous educa-
tion, including master's degree programs. Imple-
mentation of the second stage of higher education
under the educational master's degree programs is a
new task for research institutes and, first of all, large
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federal research centers. One of the strategic docu-
ments of Russia's development is the program «Dig-
ital economy of the Russian Federationy, approved
by the order of the Government of the Russian Fed-
eration No. 1632 on July 28, 2017. Scientific centers
are increasingly paying attention to digital transfor-
mation. Modern digital technologies provide new
tools to develop universities and other educational
institutions around the world. Digitalization pro-
vides opportunities to share experience and
knowledge, which allows getting more and better
information and making informed decisions in their
professional activities. The formation of an inte-
grated digital scientific and educational space in the
network interaction of research centers and engi-
neering universities will allow training highly qual-
ified specialists adapted to modern complex condi-
tions. As a result, research centers will receive qual-
ified personnel with the necessary professional
knowledge and able to both generate ideas and im-
plement them in research and production practice.
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KOHILICHTPUPOBAHHBII T'YMHUHOBBIA PACTBOP IIPHU €r0 HUI B T'yMaTHBIN PaCTBOP OCYILLECTBIIETCS C IIOMO-
MIPOU3BOACTBE HA TEXHOJIOTMUECKOU JIMHUM U3 Opra- LIbI0 TporpaMMHOro Komiiekca MasterSCADA.

A. Izmailov, N. Sorokin, K. Sorokin, V. Nikitin, S. Belykh, D. Blagov

DIGITAL TECHNOLOGIES IN THE PRODUCTION
OF COMPLEX ORGANIC-MINERAL FERTILIZERS
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This paper considers the issues of computerized the technological line. Proportional supply of mi-
control over micronutrients supply into concen- cronutrients is controlled by means of Master-
trated humic solution being produced from organic SCADA software complex.

raw materials (peat, brown coal, sapropel, etc.) in
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Cratbsi MOCBSIIEHA BOIMPOCY HCIOIb30BAHUA
TEXHOJIOTUH JOMOJHEHHOW PEeanbHOCTH, TEXHHUYE-
CKOTO (KOMITBIOTEPHOT0) 3pEHHUS] B TEXHHUYECKOM
CEpBHCE AaBTOTPAKTOPHOM W KOMOAaiHOBOU TeX-
Hukn. I[lpemmaraercs ucmons30BaHUE MOOMIIBHBIX

V. llin

AUGMENTED REALITY TECHNILOGY

YCTPONCTB, HHTETPUPOBAHHBIX C CEPBUCHBIMH, JHa-
THOCTUYECKUMH CHCTEMaMH, JUTS TIOBBIIICHHS TIPO-
HN3BOJUTCIIBHOCTHU, CHUXKCHHS prI[OGMKOCTI/I onepa-
I TEXHUYECKOTO CEPBHCA ¢ 00eCIieYeHUEM 00beK-
THBHOTO HE3aBHCHMOI'0 KOHTPOJIS X Ka4eCTBa.

IN TECHNICAL SERVICE OF FARM MACHINERY

Key words: CAD-model; mobile (smart-glasses, heads-up displays) devices; technical (computer) vision;
augmented reality; electronic service information; technical service of farm machinery; independent quality

control.
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The paper discusses an augmented reality tech-
nology, technical (computer) vision in technical ser-
vice of farm machinery. Mobile machines with in-
tegrated service and diagnostics systems to increase

© Unbun B.A.

performance, lower work content in technical ser-
vice and provide objective independent quality con-
trol are offered.
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CoBpeMeHHBIE MOJAEIH TPAKTOPOB, aBTOMOOH-
Jied U MOOWJIBHOM CeJIbCKOXO3SHCTBEHHOW TeX-
HUKH, KaK TPaBUJIO, OCHAIAIOTCS HABUTAIIMOHHBIM
1 OOpTOBBIM O0OpYMOBaHWEM W HMEIOT BBIXOJ B
WNutepuet. HaBurammonnoe 060pynoBaHue BhIIACT
JAHHBIE TI0 MECTOMOJIOKCHUIO, HAMPABICHUIO U
CKOPOCTH JBMKEHUS aBTOTPAKTOPHBIX arperaTos, a
ANEKTPOHHAS OOPTOBAs CUCTEMA YIIPABIISET arpera-
TaMH MalluHbl — JIBUTaTe]IeM, TPAHCMUCCHEH, pa-
0ounM 000pymOBaHMEM, CHUCTEMOW CaMOAMarHO-
CTHUKH — ¥ KOHTPOJUPYET KA4eCTBO BBITOJHEHUS

S. Insafutdinov

TEXHOJIOTHUECKHX Omepanuid u ap. B padore npe-
JJOJK€Ha HWHHOBAIIMOHHAasA METOAMKa COBMCECTHOI'O
UCIIOJIB30BAHUS BCEX DJIEKTPOHHBIX YCTPOMCTB JUIst
HEMPEePHIBHOI'O MOHUTOPUHTa TEXHIYECKOTO COCTO-
SIHUS M QYHKIMOHUPOBAHUS BCEH MAIIUHEI B LIEJIOM
Ha OCHOBE UCIIOJIb30BaHMUS IU(PPOBBIX TEXHOIOTHH,
000pyIOBaHUS ¥ METOJOB JUATHOCTUPOBAHUS TEX-
HUYECKOTO COCTOSIHHUS arperaTtoB B PEXXHME peallb-
HOI'0 BpPEMCHH, YHHMBCPCAJIBHBIX JIsI BCCX BUIOB
TEXHUKW W aJalTHPOBAHHBIX K CYIIECTBYIOIIUM
YCIIOBHUSIM CEPBUCHBIX IIEHTPOB.

DEVELOPING A CONTINUOUS DIAGNOSIS METHOD BASED ON DIGITAL TECHNOLOGIES
TO TEST TECHNICAL CONDITION OF CARS, TRACTORS AND FARM MACHINERY

Key words: engine; telematics; intellectual system; repair; technical maintenance.
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Modern models of tractors, cars and mobile
farm machinery, as a rule, are equipped with navi-
gation and on-board equipment and have an Internet
connection. The navigation equipment provides
data on location, direction and speed of the automo-
tive tractor units. The electronic on-board system
controls the machine's aggregates: an engine, trans-
mission, working equipment and a self-diagnosis
system. It controls the quality of technological

© Uncadynauaos C.3.

operations as well. The paper offers an innovative
method of shared use of all electronic devices for
continuous monitoring of technical condition and
performance of the entire machine as a whole based
on use of digital technologies, equipment and meth-
ods to diagnose technical condition of any machin-
ery in real time being common for all types of equip-
ment and adapted to existing conditions of service
centers.
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B craTtbe npoaHanu3upoBaH ypOBEHb TEXHUYE-
ckoii ocHamenHocty npeanpusatuii AIIK Pecny6-
iy bamkoproctaH, 000CHOBaHBI MEpPOTIPHATHS
[0 UX HAyYHO-TEXHHYECKOH M TEXHOJIOTMYECKON
MonepHuzanuu. [IpuBeaens! pazpaboTaHHbIe B pec-
myOJIMKe W TIOKa3aBIIKE BBHICOKYIO I(PPEKTUBHOCTH
peruoHanbHbIe IMPOrpaMMBL 10 MOLAEPIKKE Ipen-
MNPUATHIA CEIbXO3MAIIMHOCTPOCHUSI PECITyOJINKH,
IPaHTOB Ha NpuOOpeTeHue TexHUKU u np. llpen-
CTaBIIGHBI MPHUMEPHl M TMOKa3zaHa 3()()EeKTHBHOCTH

P. lofinov

OpraHu3allid  KalUTalbHO-BOCCTAHOBUTEIHHOTO
PEMOHTA ¥ MOJICPHU3AINN HAXOAALICHCS B OKCILTY-
aTalluy TEXHUKH Ha 06a3e creuaaIin3upoBaHHbIX pe-
MOHTHBIX HpeANnpHUiATUil peciyOnuku. BrrsiBiena
HE00XO0UMOCTh KOOPIMHAIIMH Pa0OT MO OpraHmu3a-
UMM KalWUTaJIbHOTO PEMOHTA, BOCCTAHOBJICHHUS H
MOJIEPHU3AIUN CENBCKOXO3IMCTBEHHON TEXHUKHU U
IUISL pelIeHHUs ATOH 3a/jauu TIoKa3aHa Iiesiecoodpas-
HOCTh CO3JaHUSl aCCOLMAINU PEMOHTHO-TEXHHUYE-
CKUX NPEANIPUATHI HA YPOBHE pErHOHA.

RESEARCH-AND-ENGINEERING AND TECHNOLOGICAL DEVELOPMENT
OF AGRICULTURE IN THE REPUBLIC OF BASHKORTOSTAN AT THE PRESENT TIME

Key words: equipment capability; machine system; development; farm machinery repair; part restora-

tion.
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The paper analyses the level of equipment ca-
pacity in farm enterprises of the Bashkortostan Re-
public, gives reasons for measures for their re-
search-and-engineering and technological develop-
ment. Regional programs to support farm machin-
ery building enterprises, grants for buying machin-
ery developed in Bashkortostan and proved to be of
high efficiency are presented. The paper provides
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examples and demonstrates efficiency of overhaul
reconditioning and upgrade of the machinery being
used on the premises of the specialized repair shops
of the Republic. There is a need for coordinated
work to arrange overhaul repair, restoration and up-
grade of farm machinery. This task is better to be
solved by creating an association of repair and
maintenance at the region level.
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Omucad mporecc B3aUMOAECHCTBUS CEMSH C
BHYTPEHHEH MOBEPXHOCTBHIO 0OapabaHHOIO IIPo-
TpaBJIMBaTENS C YUETOM CHJI TpeHus. B cpene Bup-
TyansHOTO MoaenupoBanus MSC ADAMS cmone-
JIMPOBaH IIpoliecc 00OpabOTKU U IIPOBEIECH aHAIU3
MEPEMEIICHHS CEMSIH 110 MMOBEPXHOCTAM C pa3iuy-

R. Kamaletdinov, E. Hasanov, V. Stupin

HBIM KO3((HUIMEHTOM TpEeHHS BHYTpU OapabaHa.
IIpennokeH yCOBepIIEHCTBOBAHHBIM OapaOaHHBIN
MIPOTPABIUBATENL I O0OPaOOTKKM CEMSIH, IpPOBE-
JIEHBI SKCIIEPUMEHTBI, ITOATBEPIKAAIOIINE TOBBIIIIE-
Hue 3()GEKTUBHOCTH IIpoliecca MPOTPABINBAHUS.

IMPROVING EFFICIENCY OF LAYER-BY-LAYER MOVEMENT OF SEEDS

IN DRUM TREATERS

Key words: drum; treater; grain crop seed treatment; drum treaters; MSC ADAMS virtual simulation;

protection and stimulating preparations.
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The paper describes the way seeds interact with
the inner surface of the drum treater with regard of the
friction force. The treatment process is modelled in the
virtual simulation environment MSC ADAMS. Seed

© Kamanernuuos P.P., Xacanos 3.P., Ctynun B.A.

movement is analysed in terms of different friction co-
efficient inside the drum. An improved drum treater
for seed treatment is offered, experiments were con-
ducted to prove its efficiency in the treatment process.
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B pabote mpencTaBieHbl METOJTUKH U PE3YIlb-
TaThl CCIICIOBAHUS aAre€3Ul 1 HOPUCTOCTH OKPHI-
THH, cHOPMHUPOBAHHBIX METOAOM SIEKTPOAYTOBOH
Metammu3amun (OM) ¢ TIpUMEHEeHHEM a’pOo30JTb-
Horo ¢mocoBanus (AD) na cranmu 45I2. AD npen-
HA3HAUEHO AJIsl PACKHUCJICHUS M JIETHPOBAHUS Me-
Tana npu OM U 3aKit04YaeTcsi B TOM, 4TO B (pakemn
JUCIIEPTUPOBAHHOTO PACIUIABIEHHOTO 3JIEKTpUYe-
CKOM Jyrol MeTasuia BBOAUTCS BMECTE CO CIKATBIM
BO3[yXOM a3p0301Tb, MPEACTABISAIONIHNIA COOO0M BOA-
HBIM pacTBOp XMMHUYECKUX HEOPTaHWYECKHX MaTe-
pHanoB, KOTOPbIE IPH PACTBOPEHHUH B BOJE IPOLIUIN
3Tarl 3JEeKTPOJUTUYECKON nucconuanuu. B cratee
paccmarpuBatotcs npouecc AD npu OM, a Taxxke
Heo0XoIMMoe 000pyIOBaHNE W MaTepHabl, KOTO-
pBle TO3BOJSIIOT MOJY4YaTh JIEKTPOMETAIIH3alH-
OHHbIE TOKPHITHS (DOM-TIOKPBITHSI) C BBICOKUMHU
(U3MKO-MEXaHUYECKUMU M 3KCIUTyaTallHOHHBIMH
CBOMCTBAaMHU. YCTAHOBJIEHO, YTO JUIS YJIyYILEHHUS
(U3MKO-MEXaHUYECKHX CBOMCTB OM-NIOKPBITHI
11erecoo0pa3Ho MCMHOIb30BaTh MeTo AD, nmpume-

A. Kolomeichenko, V. Logachev, A. Izmalkov

HSISl XUMHUYECKHE COCTUHEHUS, conepxaiie Oop,
a30T, ATIOMUHHMN, YIIIEpOA U APYTHE JIETHPYIOIIUE
KOMIIOHEHTHI, pacCTBOpUMBIE B Bojie. B craThe npu-
BOJATCA XHMHYECKHE DPEAaKIHH, TNPOHUCXOIAIINE
npu OM c A®. [TokazaHo, 4TO HaJIUUNE ATTIOMUHUS
U yIIepoAa B a3po30Jie, HEOOXOAUMBIX IS MeTall-
JOKapOOTEPMUYECKUX MPOIECCOB  PACKUCICHUS
xKelne3a, 00ecleunBaeT MOBBILICHUE aATe3MOHHOM
MIPOYHOCTH U CHUXKAET MOPUCTOCTH DM-TIOKPBITHH.
YcTaHOBIEHO, YTO aATre€3UOHHAs NPOYHOCTh OM-
MOKPBITHI 3a cueT mpuMeHeHust AD mpu OM yge-
nuuuBaetcs B 2,1-2,2 pasza B cpaBHeHUU ¢ OM-1o-
KPBITUSMH, TONydyaeMbIMU 0e3 mpumenenus AD.
[Topuctocte OM-NIOKPBITHIL 3a CUET NPUMEHEHUS
A® cumxaetcs B 1,5-1,6 pa3za B CpaBHEHUH C T10-
KPBITUSIMH, TIOTydeHHbIMH 0e3 AD. DM-noKpeITHs
¢ AD MOXHO HCIOJB30BaTh NMPU PEMOHTE HU3HO-
LIEHHBIX JETANCH CETbCKOXO3MCTBEHHON TEXHUKN
Pa3IMYHOTO Ha3HAYEHUS, a TaKKe IJIs yCTpaHEeHUs
Opaka Ha CTaANU UX POU3BOJICTBA.

REASONABILITY OF AEROSOL FLUXING USE AT THERMAL SPRAYING

Key words: thermal spraying; aerosol fluxing; hydro-dispergator; chemical reaction; adhesion; poros-

ity; coating.
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The article presents the methods and the results
of the investigation of adhesion and porosity of
coatings being formed by thermal spraying (TS)
with usage of aerosol fluxing (AF) on steel 451°2.
Aerosol fluxing (AF) is intended to deoxidation and
metal alloying at thermal spraying (TS) and is that
together with compressed air the aerosol is intro-
duced into the torch of the metal dispersed and fused
by the electric arc. The aerosol is the water solution
of chemical inorganic materials, which on dissolv-
ing in water got over the stage of electrolytic disso-
ciation. The process of aerosol fluxing (AF) at ther-
mal spraying (TS) and the necessary equipment and
materials, which allow obtaining electrometallized
coatings (EM-coatings) with high physical and me-
chanical and performance properties, are examined.
It is established, that to improve the physical and
mechanical properties of electrometallized coatings
(EM-coatings) is necessary to apply the aerosol
fluxing (AF) method, using chemical compounds
with boron, nitrogen, aluminum, carbon and other

© Konowmeituenko A.B., Jloraués B.H., 3mankoB A.A.

alloying components dissolved in water. The article
contains chemical reactions taking place at electro-
metallized coatings (EM) with aerosol fluxing (AF).
It is proved that the presence of aluminum and car-
bon in aerosol, necessary for metallic carbothermal
processes of ferrum deoxidation, provides the adhe-
sion strength increase and reduces electrometallized
coatings (EM) porosity. It is established that the ad-
hesion strength at the expense of aerosol fluxing
(AF) usage at electrometallized coatings (EM) in-
creases in 2,1-2,2 times in comparison with electro-
metallized coatings (EM), obtained without aerosol
fluxing (AF) application. Electrometallized coat-
ings (EM) porosity at the expense of aerosol fluxing
(AF) application decreases in 1,5-1,6 times in com-
parison with the coatings being obtained without
aerosol fluxing (AF). Electrometallized coatings
(EM) with aerosol fluxing (AF) can be used at repair
of worn elements of agricultural machinery of dif-
ferent purpose and also for defect remedy at the
manufacturing stage.
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B craThe paccMOTpeHBI KOHCTPYKIMH BUOpalin-
OHHOT'O TIPUBOJAa BUOPOLIEHTPOOEKHBIX 3EPHOBBIX
CenapaTropoB, BO3MOKHOCTH TOBBILICHUS UX JHEP-
TEeTHYECKOW W TEXHOJOTHUECKOH 3¢ (EKTHBHOCTH.
Kunemarndeckne cxembl BHOPAalMOHHBIX TPHBO-
JIOB MIOCTPOEHBI Ha 0a3e IMHEHHOr0 aCHHXPOHHOTO

A. Linenko, B. Khalilov

aneKTponpuBoa. JlaHHbIE pelleHHsl Jaf0T HIMPO-
KH€ BO3MOYKHOCTH PETYJIMPOBAHMUS IIAPaMETPOB KO-
nebaHuit pabodero opraHa, MOBEIIICHUS SHEPTETH-
YECKOW M TEXHOJIOTHYECKOH 3(h(HEKTHBHOCTH U OT-
KPBIBAIOT ILaJ'IBHeﬁ].HHC TMEPCICKTHUBLI MOBBIIICHUSA
3¢ (heKTUBHOCTH CenaprupOBaHUsI.

PROGRESSIVE WAYS TO IMPROVE VIBROCENTRIC SEPARATORS

Key words: vibration; mechanical oscillation; a secondary element; cleaning; grain; working body;

linear motor; inductor.
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The paper describes designs of vibration drive
for vibration-center grain separators, ways to im-
prove their energy and technological efficiency.
Kinematic schemes of vibration drives are built on
the basis of a linear asynchronous electric drive.

© JIunenko A.B., XamunoB b.P.

These solutions provide wide opportunities to regu-
late parameters of the working body fluctuations, to
improve energy and technological efficiency and to
provide further prospects to improve the separation
efficiency.
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TexHONMOTUM BBIPAIIUBAHUS  TEILIONIOOUBBIX
OBOIIIe TOMaTHOM I'PYMIIBI B OTKPBITOM rpyHTe CH-
OupH He 00eCTIeYMBaIOT COOTBETCTBUE XapaKTepH-
CTHK cpenbl OoOMTaHUs OMOJOTHYECKHM TpeboBa-
HUSIM PACTEHHH, 4TO CO3JAEeT PHCKH U1 TOBapoO-
npousBoauteneil. Llens nccienoBanus — MoBBIIIE-
Hue 3QPeKTUBHOCTH X MPOU3BOACTBA. JINMUTHDY-
IOIIMM (aKTOPOM Cpe/ibl OOUTaHUSI TETIOTFOONBBIX
OBOUIHBIX KYJBTYp sIBIIsieTCsl Temio. B cooTer-
CTBUM C MPUHIUIIOM IPHUOPUTETHOTO BO3IEHCTBUS
Ha JTUMUTHPYIOUIMN WM yTHETAIoMuH (hakTop nep-
BOOYEPEIHBIM YCJIOBUEM DPa3pabOTKH TEXHOJIOTUH
WX BBIPAIIMBAHNSA B OTKPBITOM I'PYHTE SBIISIETCS O-
BBILLICHHUE TEIIO00ECIIEYEHHOCTH Cpebl OOUTaHuUS.
Ecnu Tenna qoctaTo4HO, TO HA NEPBBIH MIJ1aH BBIXO-
IUT 00eCreYeHHOCTh BOJOW M MPOAYKTAMHU NHTa-
Hus. [ BBIABIEHUS TUMUTHPYIOMIETO (akTopa u
MIPUBEICHNUS €TO BEIMYMHBI B 30HY ONTHMYyMa HE00-
XOJMMO KOHTPOJIMPOBATh NOKAa3aTelId pOCTa pacTe-
HUH U XapaKTEPUCTUKHU CpPelbl UX OOWUTAaHUs B pe-
YKUMe pealibHOro BpeMeHu. [IpoBepka 3Tux mosoxe-
HUI IPOBOANTCS HA y4acTKE OTKPBITOTO IPYHTA JKC-
nepuMeHTanbHoro kommuiekca CuolIMD COHIIA
PAH, o00opynoBaHHOTO 3alIMTHBIMH JKpaHaAMHU.

Mexay sKpaHaM{ YCTaHOBIICHA METEOCTAHIIHSA, C
NpUOOPHBIM OOECIIeUeHHEM ISl CHSTHS Tapamer-
POB BHEIITHEH Cpe/ibl U KOMIUIEKT IATYHKOB JIJIS U3-
MepeHus mapaMeTpoB pacteHus. CHATHE Bcex ma-
paMeTpoB BEJETCS B aBTOMAaTHYECKOM pexkume. Pe-
3yJIbTaThl U3MEPEHUH 10 paIiOKaHaITy ITepeaatoTCs
Ha ¢puToMOHHTOp U Aanee yepe3 USB-agantep — Ha
KommbtoTep. [IpuBeneHa quHaMuKa N3MEHEHUS HH-
JIeKCa BOJTHOTO CTpecca, pacCUUTaHHas M0 METOLY
HNonco. Ee amanu3 nmokaselBaeT, 4ToO pa3Max Koie-
0aHuWil MHJEKCa BOJHOTO CTpecca BHYTPH YKPBITHHA
CYILIECTBEHHO HI)KE, 9Y€M CHapYKH, YTO MOXKET CBH-
JIeTeNILCTBOBATH O O0JIee OJIarONPHATHBIX YCIOBHAX
1S pacteHuid. [IprBeeHa IprHIMITHATIBHAS CXeMa
CHCTEMBI yITPaBJICHHS MTPOYyKIIHOHHBIM MPOLIECCOM
TETUIONOOMBBLIX OBOIIHBIX KYJbTYp, BBIpallHBac-
MBIX C IPUMEHEHNEM 3alllUTHBIX 3KpaHoB. Crenan
BBIBOJI, YTO TE€XHOJIOTMU BBIPAIIMBAHMS TEILIOINIO-
OMBBIX OBOIIHBIX KYJBTYP B OTKPHITOM TIPYHTE C
MPUMEHEHHUEM 3alMTHBIX 3KpaHOB OyIyT pa3Bu-
BaThCsI B HAIIPABJICHUH (PUTOMOHUTOPUHIA COCTOS-
HUS PaCTEHUH U Cpelibl X OOMTAHUSI U BBISIBICHUS
JUMUTHPYIOIUX (AKTOPOB B PEXHUME PEaJIbLHOTO
BpEMEHHU.
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The current technology of growing warm-
weather vegetables, such as tomato plants, in the
open ground in Siberia does not meet requirements in
terms of compatibility of the environmental charac-
teristics of their habitat with the biological needs of
these plants. The aim of the research is to increase
tomato productivity. The limiting factor of the habitat
for warm-weather vegetables is low temperature. In
accordance with the priority principle of dealing with
the limiting or growth-suppressing factor, the first
and foremost condition for the development of to-
mato growing technology in the open ground is to in-
crease heat availability of the habitat. If there is
enough heat, then it is necessary to ensure water or
nutrients availability. In order to identify a limiting
factor and bring it to an optimum value, it is neces-
sary to regulate plant growth performance and their
habitat characteristics in the real time mode. These
parameters are checked in the open ground of the ex-
perimental complex of the Siberian Research Insti-
tute of Mechanization and Electrification of Agricul-
ture equipped with protective screens. Between the

screens there is a meteorological station with the in-
strumentation for measuring parameters of the out-
side ambient and a set of sensors for measuring plant
parameters. All parameters are read automatically.
The results of the measurements are transferred by
the radio channel to the phytomonitor and further on
via USB adapter into the computer. The dynamics of
the plant water stress index is calculated by the
method of Idso et al. This analysis shows that the
fluctuation range of the water stress index inside shel-
ters is significantly lower than outside, which can
demonstrate more favorable conditions for the plants.
The work presents the basic diagram of the produc-
tion process management system of warm-weather
vegetable crops grown with the use of protective
screens. As a result of the research conducted, the
conclusion was drawn that the development of tech-
nologies for growing warm-weather vegetable crops
in the open ground with the use of protective screens
will proceed in the direction of phytomonitoring of
plant condition and their habitats and identification
of limiting factors in the real time mode.
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TUNING QUALITY IMPROVEMENT OF THE BATTERY FUEL-SUPPLYING SYSTEMS
ELEMENTS BY STABILIZING OF PROCESS FLUID TEMPERATURE
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This work is aimed at investigating the influ- zles. For this purpose, a device was developed that
ence of the process fluid temperature on the perfor- provides cooling of the process fluid in the fuel sys-
mance of the stand for testing Common Rail noz- tem of the stand.
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B crathe 0003HaueHa MpoOIeMa MPOSKTUPOBa-
HUSI MH(PAKPACHBIX CYIIMIBHBIX YCTAHOBOK ISt
CYIIIKA BBICOKOBIQKHOTO OHOJIOTHYECKOTO O0BEM-
HOTO CBIPbsi. PaccMOTpeHBI KITacCU(DHUKAIINN ONITHYE-
CKHX DJIEKTPOTEXHOJIOTHI, WX MapaMeTpbl W IpHU-
3HAKH, MPEATIOKEHBI HanOoJee palMoHATBHbBIC TTapa-
METPBI TEOMETPUH CUCTEMBI «00JTydaTeNb — 00bEKT»
NPy TPOSKTHPOBAHUHM HH(PPAKPACHBIX YCTAHOBOK

V. Popov, V. Afonkin, V. Levinsky

PROBLEMS OF DESIGNING OF INFRARCARIES

FOR HIGH-SCIENTIFIC RAW MATERIALS

U1t 00BEMHOTO BBICOKOBIQYKHOTO OMOIOTHYECKOTO
CBIPBS, @ UMEHHO BBIPQKCHUE JIyYHCTOTO TEILI000-
MEHa JJIsl ABYX LMITUHPOB MPH YCIOBUH PACTIONIONKe-
Hus wiockoro MK-u3myyarens Ha CTEHKax BHEITHETO
Y BHYTPEHHET0 LIMHPOB. [IpuBeieHb! pe3yapTaTsl
9KCIIEPUMEHTA B BUJE rpaduka 3aBUCUMOCTU MHTE-
IpaJIbHOM YyBCTBUTEIBHOCTH OT BBICOTBHI PacIOJIO-
KEHUsI ONITUIECKOT0 MH(PAKPACHOTO NATIHKA.

Key words: high-moisture; volumetric body; electromagnetic radiation; film electric heater; cylinder;

radiant flux density; integrated sensitivity; optical focus.
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The article outlines the problem of designing in-
frared drying plants for drying high-moisture biolog-
ical bulk material. The classifications of optical elec-
trotechnologies, their parameters and characteristics
are considered, as a result of which the most rational
parameters of the geometry of the irradiator-object
system are proposed in the design of infrared installa-

© Ilonos B.M., Adonbkuna B.A., Jlesunckuii B.H.

tions for volumetric high-moisture biological raw ma-
terials, namely, the expression of radiant heat transfer
for two cylinders provided that a plane IR emitter
Walls of the outer and inner cylinders. The experi-
mental results are presented in the form of a graph of
the dependence of the integral sensitivity on the
height of the location of the optical infrared sensor.
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B mocneanue roasl Bce Oosiee MMPOKOE pac-
NPOCTPAHEHUE AJI1 OCHOBHOU U JOIMOJHUTEIBHOMN
00pabOTOK MOYBHI MTOTYYAIOT OPYAUS C IUCKOBBIMU
pabourMu opraHaMu, OCOOCHHO TUCKOBBIE OOPOHBI
(manee — b/]) ¢ uHAUBUTYaTbHBIM KpPEIJICHUEM JHC-
KOB Ha pamy opyausi. B cratee naHa ux xiaccudu-
Kallusi ¥ PacCMOTPEHBI BOMPOCHI 3ariyOIIsieMOCTH
NPULENHBIX, MOJYHABECHbIX M HaBecHbIX BJ[ B
nouBy. Iloka3zaHo, yto HaBecHble b/[ mpu manoi
CHJIC TSDKECTH U Ha TBEPBIX [TOYBAX 3arTyOJIIOTCS
nyyiie. [Tomy4yeHsl 3aBUCUMOCTH /7S OTIpeIeeHUs
CHJIBI TSDKECTH PassIn4HbIX THUIOB b/l 1 ux mmpunsl
3axBaTa JUcKaTopa JJIs TPaKTOPOB Kiiacca Taru 1,4;
3,0 u 5—6, KOTOpBIE COCTABISAIOT COOTBETCTBEHHO
2,3 m; 4,0 m; 8,0-10,0 M. [IpouHocTHRIME pacue-
TaMHM paMbl OpYIHsl M MX pabOYMX OpPraHoB IS
HAaBECHBIX, I0JYHABECHBIX U IpULIENHBIX b/l omnpe-
JIeTICHbI CUJIBI TSDKECTH PaMbl, pabouux OpraHoB H

JOTIOJTHUTENBHBIX MTprcnocobnenuii ans b1 mupu-
HOM 3axBaTta 8 M M MOACYUTAHBI COOTBETCTBYIOIIHE
ko3 unmentsr Meranmnoemkoctu. Jlanee momy-
YEeHBI 3aBUCHMOCTH CHJIBI TSDKECTH HaBECHBIX, ITO-
JyHaBECHBIX U NpulenHbIX bl oT mupuHbI 3aXBaTa
IIPYU Pa3IMYHBIX CBOWCTBAX MOYBBI M ITyOMHBI 00-
paboTKH, KOTOpBIE TIOKA3bIBAIOT, YTO MPHUIEITHBIC U
nonyHaBecHble BJ[ mpu oIMHAKOBOM MIMPHUHE 3a-
XBarta TsbKenee HaBecHbIX Ha 30 u 25 % cootBer-
cTBeHHO. OmpeneneHsl TATOBBIE COMPOTHBICHUS
B/l u ycTaHOBIEHO, YTO TATOBOE COINPOTUBIIECHUE
HABECHBIX JUCKAaTOPOB Ha 8,9 % Hirke moiyHaBec-
HBIX ¥ Ha 10,5 % HIpKe NpuIenHbiX. 9TO B KOHEY-
HOM CYETE€ BJIMSAET HA NMPOHU3BOJUTEIBLHOCTD arpe-
rata. PacueTsl OKa3bIBaIOT, YTO MPOU3BOAUTENb-
HOCTb HaBECHOT'O arperaTta Mo CpaBHEHUIO C MOIy-
HAaBECHBIM M TIPUIENHBIM YBEIUYUBAEeTCI Ha

16...21 %.

R. Rakhimov, N. Mazitov, S. Mudarisov, |I. Rakhimov, D. Yalaletdinov

REASONS FOR A CONSTRUCTION DIAGRAM AND PARAMETERS
OF A DISC HARROW FOR TRACTORS OF DIFFERENT DRAUGHT FORCE

Key words: classification; construction diagram; parameters; disk harrow; working bodies; metal con-

sumption; traction resistance; productivity.
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In recent years, tillers with disc working bodies,
especially disc harrows with individual disk fas-
tening have become more common for main and ad-
ditional tillage. The paper presents a classification
of this type of harrows and discusses penetration
into the soil of trailed, semi-mounted and mounted
disc harrows. Mounted disc harrows at lower grav-
ity force and on solid soils are proved to penetrate
into the soil better. To find gravity force of different
types of disk harrows and disk header operating
width for tractors of 1,4; 3,0 and 5-6 draught force
dependences were determined being 2,3 m, 4,0 m;
8,0-10,0 m correspondently. Calculating the
strength of the implement frame and its working
parts for mounted, semi-mounted and trailed disc
harrows, the gravity force of the frame, working
bodies and additional devices for a disc harrow with

a working width of 8 m as well as corresponding
metal content were calculated. In addition, we found
gravity force dependences of mounted, semi-
mounted and trailed disc harrows on operating
width at different soil properties and tillage depth.
They demonstrate that trailed and semi-mounted
disk harrows having the same operating width are
heavier than mounted ones by 30 % and 25 % re-
spectively. Draught resistance of disk harrows is
found. It proves that draught resistance of mounted
disk headers is lower by 8,9 than that of semi-
mounted ones and by 10,5 % than that of trailed
ones. As a result it affects the performance of the
machinery. Calculations show that performance of
mounted implements is higher by 16...21 % in com-
parison with semi-mounted and trailed equipment.

© Paxumos P.C., MazuroB H.K., Mynapucos C.I'., Paxumos WU.P., fAnanernunos /1. A.
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B HACTOSAILICC BpeMSI JJIs1 BOCCTAHOBJICHUS U3-
HOIICHHBIX I[eTaJIeﬁ I/ICHOHBSyeTC}I B OCHOBHOM
o0opymoBaHMe, CO3JaHHOE eIlle B MPOILIOM BeKe.
OT0 cBsI3aHO, MPEXIe BCEro, C N3MEHEHHUEM Opra-
HU3AIMH TPOIEcca PeMOHTAa MAIllMH, YTO BHI3BAJIO
pe3Koe COKpaIlleHne JOIH BOCCTAaHOBIIEHHBIX JIE€Ta-
nel. IIponieccsl BOCCTaHOBICHUS! U3HOLLIEHHBIX J1e-
Tajled Ha PEMOHTHBIX IPEANPUATHAX HCIOIb3Y-
I0TCS KpaliHe pejiko, TIO3TOMY CIIPOC Ha 000py/10-
BaHHE JJII BOCCTAHOBJIEHHS M3HOILIEHHBIX JE€TaacH
ceroaHs HpaKTI/IHGCKI/I OTCYTCTByeT. Y‘II/ITBIBaﬂ -
POKYI0O HOMEHKJIATypy THIIOPa3MEpOB JeTalleH,
MPHOOpETEHNE HECKOIFKUX YCTAHOBOK ISl Pa3HBIX
TUTIOPa3MEPOB KOHOMHYECKH HE OlpaBaaHo. Ta-
KUM 00pa3oM, aKTyalIbHBIM SIBIISIETCS BOIIPOC CO-
3/1aHUs OJIOYHO-MOTYIIEHOM YCTaHOBKH JIJISt BOCCTA-
HOBJICHUSI Pa3IMYHBIX TUIOPa3MepoB JeTaineil. B
paboTte mpoaHaTU3UPOBAHBI JOCTOMHCTBA M HEIO-
CTaTKU CYIIECTBYIONINX YCTAHOBOK IS BOCCTAHOB-
JICHUS W yNPOYHEeHHs jeTajeil MamuH. Ha ocHOBe
ATUX JAHHBIX O0OCHOBBIBACTCS KOHCTPYKIIMS pa3-
paboTaHHOH  OJIOYHO-MOIYJIBHOH  YCTaHOBKH.
Onpenenensl TpeOOBaHUS K OJIOYHO-MOAYIBHOM
YCTaHOBKE, IPUBE/IEHBl KOHKPETHBIE KOHCTPYKTHB-
HBIE PEIICHUS, TEXHUICCKAs XapaKTEPUCTHKA pa3-

R. Saifullin, V. Natalenko

DEVELOPMENT OF MODULAR INSTALLATION

paboTaHHOH YCTAaHOBKHU: THIT YCTAHOBKH — CTallHO-
HapHasi, Hanpsbkenue nutanus — 380 B, motpeoins-
eMas MoIHOCTb — | kBT, perynupoBanue 4acToThl
BpaIlIeHUs MIMTUHIEII — OeccTyleHYaToe, quama3ox
MU3MEHEHUS] YacTOThl OOOPOTOB BpaIlleHHs IIMHH-
mens — 1...7 MuH !, perynmMpoBaHMe MOJayM CBa-
POYHOI TENEeXKHN — OeCCTyneHJaToe, TUana3oH u3-
MEHEeHMsI Tojad CBapoOYHOM Tenexku — 1...
12 MM/00, MakCUMAaJbHBIAH BEC MOMOJHUTEIBHOIO
000pymOBaHUS 1T BOCCTAHOBIICHHSI 1 YIIPOUHEHUS
netanedt 200 kr, MakCUMaJbHBIN Bec 00pabaThiBac-
Mol netanu — 250 Kr, MaKCUMaJIbHBIN JuaMeTp 00-
pabateiBaemoit geranmu — 800 MM, MakCHMalbHAS
JUTMHA 00pabaThiBaeMOW JeTalu MpH JAHaMeTpe
menee 100 mm — 3000 MM, npu quamerpe Ooliee
100 mm — 1500 mMm. B pabote aeranbHO mpecTas-
JSIOTCS Y371l W TPUMEHEHHBIE CTaHIapTHBIC
ycrpoiictBa. Ha 6a3e ckoHCTpyHpPOBaHHOM 0JIOUHO-
MOJYJIbHOM YCTAHOBKH OIMCBHIBAIOTCSI BO3MOYHO-
CTH UCTIOJIH30BAHMS PA3IUYHBIX YCTPOHCTB (MOMIY-
Jieid) UIS BOCCTAHOBJICHUS U YIPOUHCHUS JIeTalei
MaruH. CKOHCTPYHpPOBaH OJOK 3JIEKTPOKOHTAKT-
HO NMPUBAPKH Pa3IMYHBIX MPUCATIOYHBIX MaTepHa-
JIOB /7151 pa3paboTaHHOW OJ0YHO-MOAYJIHHON ycTa-
HOBKH.

FOR RECOVERY AND HARDENING OF MACHINE PARTS

Key words: recovery equipment; parts; rotators; modular installation; electric-contact welding.

Authors' personal details

1. Saifullin Rinat, Doctor of technical sciences, professor of the Metal Technology and Car Repair de-
partment, Federal State Budgetary Educational Institution of Higher Education «Bashkir State Agrarian Uni-
versity», Ufa, 50-letiia Octiabria St., 34, phone: (347) 241-64-13, e-mail: bashagregat@mail.ru.

Becmnurx BI'AY / Vestnik BSAU, 2018, Ne 3



2. Natalenko Valerii, Candidate of technical sciences, associate professor of the Metal Technology and
Car Repair department, Federal State Budgetary Educational Institution of Higher Education «Bashkir State
Agrarian University», Ufa, 50-letiia Octiabria St., 34, phone: (347) 241-64-13.

Currently worn parts are restored mainly by
equipment made in the last century. This is primar-
ily due to the change in the organization of the ma-
chine repair process and resulting sharp reduction in
the share of restored parts. The restoration processes
of worn-out parts in repair plants are used very
rarely and, accordingly, today there is no demand
for equipment to restore worn parts. To buy several
units to restore parts of different sizes is not eco-
nomically justified taking into account the wide
range of part sizes. Thus, it becomes relevant to de-
velop a block-modular installation to restore parts
of various sizes. The paper analyzes advantages and
disadvantages of existing installations for restora-
tion and strengthening of machine parts. On the ba-
sis of these data, the design of the developed block-
modular installation is justified. Requirements for a
modular installation, specific construction solu-
tions, and technical characteristics of the developed
installation are found. They are as follows : type of

© Caiiymmun P.H., Haranenko B.C.

installation — stationary, voltage — 380 V, power
consumption — 1 kW, spindle speed control — infi-
nitely variable, the range of spindle rotation speed —
1...7 min*!, welding carriage speed control — infi-
nitely variable, the range of welding carriage speed
—1...12 mm / Rev, the maximum weight of addi-
tional equipment for restoration and strengthening
of parts is 200 kg, the maximum weight of the pro-
cessed part is 250 kg, the maximum diameter of the
processed part is 800 mm, the maximum length of
the processed part with a diameter of less than
100 mm — 3000 mm, with a diameter of more than
100 mm — 1500 mm. The paper describes units and
applied standard devices in detail. On the basis of
the constructed block-modular installation there is a
description of possible use of devices (modules) for
restoration and strengthening of machine parts.
There is a developed and constructed unit for elec-
tric-contact welding of different filler materials de-
signed for a modular installation.
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IIpoBeneHsl uCCIEOBaHUS MO OMPEAECIICHUIO
TUHAMHKH HarpeBa CeMsH MaCIMYHBIX KyJIbTYp Ha
IpuUMepe parica U MoJCOIHeYHNKA. BRIIBIEHBI OC-
HOBHBIE TIapaMeTphl, BIUSAIOIINE HAa TPOIECC
cymku. OnpeaeneH panuoHATBHBIA PEKUM CYIITKH

Sh. Fayzrakhmanov, I. Masalimov

UL CEMSH pa3jMyHOM HayajJbHOW BIAXXHOCTH.
VYcranoBieHo, yto mouiHocTh CBY-uzmydenus,
HadyaJlbHasl BJIAXKHOCTh M BpEMs HarpeBa Cyllle-
CTBEHHO BJIMSIOT Ha NPOLECC CYLIKH.

COMPARATIVE RESULTS OF HEATING OF OIL CROP SEEDS

IN THE MICROWAVE DRYING CHAMBER

Key words: dynamics of seed heating; drying of oil crop seeds; microwave drying.
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The paper presents studies on dynamics of heat-
ing of oil crop seeds in terms of rapeseed and sun-
flower. The main parameters that influence the dry-
ing process are identified. A rational drying regime

© Qairzpaxmanos 1.d., Macanumos 1.X.

for seeds of different initial humidity is determined.
It is found that the microwave power, initial humid-
ity and heating time significantly affect the drying
process.
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B pabore obocHOBaHa BO3MOXXHOCTH BOCCTa- HTAKHOW MPHUBApPKOM JIEHTHl U3 KOPPO3UOHHOCTOM-
HOBJICHUSI W3HOIIEHHBIX pabO4YMX TOBEPXHOCTEH kux ctanei. [IpuBeneHs! onTUMaIbHBIEC TapaMeTPhI
ITYH>KEPOB TOMOTEHU3aTOPOB MOJIOKA AIICKTPOKO- TEXHOJIOTUYECKUX PEKUMOB IIPUBAPKU JICHTHI.

M. Farkhshatov

RESTORATION OF MILK HOMOGENIZER PLUNGERS
BY ELECTRIC-CONTACT WELDING OF A RUST-RESISTING STEEL TAPE
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The paper presents arguments for possible res- resisting steel tape. Better parameters of technolog-

toration of worn working surfaces of milk homoge- ical tape welding modes are given.
nizer plungers by electric-contact welding of a rust-
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This article presents the results of theoretical ened blades with a particular composition of cultiva-
studies of education and the functioning of the hard- tors paws composite powder wear-resistant mixture.
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TexHonoruyeckass U TEXHUYECKasi MOJACPHU3A-
LUS OTACIBHBIX 2JIEMEHTOB OCEBHBIX MAIIIMH, OKa-
3BIBAKOIINX OINpPEACIIAIONICE BIUSHUE HA KauyeCTBO
BO3JEJBIBAaHNUA MEJKOCEMEHHBIX KYJIbTYp, B TOM
YUCJE JIbHA-JOJTYHLA, II03BOJSIET YCTAHOBUTH
HanpaBJI€HUS UCCIIEIOBAHUS CI0KHOW MHOTOYpPOB-
HEBO cHCTeMBI ()yHKITHOHUPOBAHUS KaK BHICEBAIO-
IIEero anmnapara 1 KOMOMHUPOBAHHOTO BHIPABHUBA-
TENsA-COITHNKA, TaK W B IICJIOM cesiaok. Pemnrenmne
JTAHHOM 3aJ1a4¥ BO3MO>KHO HAa OCHOBE CHCTEMHOI'O
MOJX0/1a MyTEM MaTeMaTHYECKOr0 MOJIEIUPOBAHHUS
Y TIPOBEJICHUS COOTBETCTBYIOIIUX Ja00paTOPHBIX U
MOJIEBBIX UCIIBITAHUMN. B CBSI31 C 3TUM BOIIPOCHI OTI-
TUMU3AIUN [TAPAMETPOB M PEKUMOB PaOOTHI OT-
JIETIbHBIX Y3JIOB CESAJIOK, HAlpPaBJEHHBIX HA IMOBBI-
IIeHne KadecTBa (YHKIIMOHUPOBAHHS BBICEBAIO-

A. Firsov, V. Golubev, |. Gorbachev, M. Nikiforov

el CHCTEMbl, CHHKEHHUE SHEPrOEMKOCTH IIpO-
1ecca, MOMYCPKUBAIOT aKTyallbHOCTh BhIOpaHHOMN
TeMaTHKHU. PemaemMbiMu B xome paboTHI 3aqadaMu
SIBJITFOTCS: aHAJIM3 CYIIECTBYIONIUX BBICEBAIOIIUX
anmapaToB — CEsIIOK IS TOCeBa CEMsIH JIbHA, pado-
YUX OPTaHOB JUIsI BRIPABHUBAHMSI U 3aCJIKH CEMSH,
MaTeMAaTHYECKOE MOJCIUPOBAHUE CHUCTEMBI «Ce-
MEHa — BBICEBAIOIIINI arapar — CeMSIIIPOBO] — BbI-
PaBHUBATEIb — COLIHUKY», TEOPETUUECKUE UCCIEH0-
BaHUSI OCHOBHBIX TAPaMETPOB U PEKUMOB PaOOTHI
KOHCTPYKITUH, OIpeIelicHNe KadeCTBEHHBIX IOKa-
3arernieil pabOTHl OMBITHOTO BBHICEBAOIETO arma-
paTta B KOMOWHAIIMH C BEIPABHUBATEIIEM-COIITHUKOM
B Ta0OPATOPHBIX U TOJEBBIX YCIOBHUAX, SKOHOMH-
YecKasl OIlCHKa BHEAPECHUS PE3yIbTaTOB MPOU3BO/I-
CTBEHHBIX MCITBITAHUN CHCTEMEI.

TESTS BASED RESULTS ON TILLAGE AND PLANTING MACHINERY FOR FLAX

Key words: seeding; seed sowing device; land leveler; pneumatic transportation; pneumatic system;

small seeds crops; flax; seeds.
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Technological and technical modernization of
separate elements of seeding machinery having a
decisive influence on quality of cultivated small-
seed crops, including flax, makes it possible to find
directions to study a complex multilevel system of
functioning, both the sowing device and the com-
bined leveler, and seeders on the whole. The solu-
tion of this problem is possible on the basis of the
system approach, by mathematical modeling and
conducting appropriate laboratory and field tests. In
this regard, the optimization of parameters and op-
erating modes of separate seeder units aimed at bet-
ter quality of the sowing system, reducing the en-

ergy intensity of the process, emphasize the rele-
vance of the selected topics. The paper describes the
tasks to be solved: analysis of existing seeders for
sowing flax seeds, working organs for seed leveling
and seeding, mathematical modeling of the system
«seeds — sowing device — seed pipe — leveler — coul-
ter», theoretical studies of the main parameters and
operating modes of the construction, finding out
qualitative indicators of the operation of the experi-
mental seeder in combination with the leveler —
coulter in laboratory and field conditions, economic
evaluation of the production test results to be imple-
mented.
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PaccMoTpeHBI HEKOTOpPBIE acClEKThl HCTOPHUU
TIOBBIIIICHUSI OCHOBHBIX CPEJICTB MEXaHU3AIHUU
AIIK Poccuu u 3a pyoesxom. [TokazaHno, 4To pa3Bu-
THE TTOYBO0OpadaTHIBAIOIIEH TEXHUKH OT OPYIHHA U
COXH JI0 COBPEMEHHOT0 TUTyTa HAITPSIMYIO CBSI3aHO C
COBEPIIICHCTBOBAHUEM CUCTEM 3eMJICIIEITHS OT MIPH-
MUTHUBHBIX 0 HHTCHCHBHBIX CIIOCOOOB 00pabOTKH
MOYBHI (OTBAJIFHOW, OE30TBAIILHOM, MOBEPXHOCT-
Ho# u Ap.). [IpuBeneHbI NPUHITUITHAIBHBIE CXEMEI,
YCTpOWCTBAa W TPHUHIMIEI PAa0OTHl Pa3TUYHBIX
CpEACTB MEXaHW3alMH JJs1 00pabOTKH MOYBHI, MO-
ceBa M YOOPKHM 3€pHOBBIX KyIbTyp. PaccMoTpena
TeHJCHIMA pPa3BUTHA S(O(OEKTUBHOCTH MAaIIIUH.
W3ydeHb! 3aBepiIeHHBIE TTPOIECCH PA3BUTHS KOH-
CTPYKIIUI OTACIBHBIX BUIOB MAIlIMH Ha MPOTSKE-
HUU JIOCTaTOYHO JUIATENBHBIX JTallOB WX COBEP-
IICHCTBOBAHUS C MEPEX0/aMu Ha MPUHIMITHATIBHO
HOBBIC THITBI U YCTaHOBJIEHO, YTO CHAuaa <OKU3-
HEHHBIC IIMKJIBD) TIOBTOPSIOTCS 4Ye€pe3 OTHOCH-

Yu. Tsench, G. Maslov, E. Trubilin

TEJIBFHO KOPOTKHE MHTEPBAJIbI BPEMEHH B CUITY Ya-
CTUYHOM MOJEPHU3ALUU U JIOKAJIbHBIX YIYUIICHHM.
I'maBHOE yClIOBHE cHCTEMBI 00PabOTKH — pa3yMHOE
COUETaHWE OTBAJIBHOW, 0€30TBaJIbHOM, IOBEPX-
HOCTHOH 00pa0OTOK M MPSMBIX MOCEBOB. Y CIell-
HOE pelleHne MpoOJeM, CBSI3aHHBIX C COBPEMEH-
HBIM COCTOSHUEM M NEPCHEKTUBON KOMIUIEKCHOU
MEXaHU3aLKUKU POU3BOACTBEHHBIX IPOLIECCOB B
CEJILCKOXO3SIICTBEHHOM TPOU3BOACTBE, HOCUT HE
TOJIBKO SKOHOMHUYECKUH, HO U MOJIUTHYECKUH Xa-
pakrep. Poccuu mpuHAUICKUT TPUOPUTET B (Op-
MHUPOBAaHUU HAYKU O CEIbCKOXO3SIMCTBEHHBIX Ma-
[IMHAaX, a TaKKE B CO3JAHMH IIEJIOTO PsAa MAalluH
JUIsl MEXaHU3aluU MPOU3BOACTBEHHBIX IMPOLECCOB.
[ToBbIlIEHNE KOHKYPEHTOCIIOCOOHOCTH MTPOU3BOIM-
MOH OPOAYKIMH U YCTOMYMBOE JalbHeHIIee pa3BU-
tre AIIK Hepa3phIBHO CBSI3aHBI C TEXHHYECKUM
MPOTrPECCOM U BHEAPEHUEM HHHOBALIMOHHBIX TEX-
HOJIOTHH.

TO THE HISTORY OF AGRICULTURAL MACHINERY DEVELOPMENT

Key words: farm machinery; tools; machine; mechanization; yield; costs.
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Some aspects of the history of improving main
farm mechanization tools in Russia and abroad are
shown. Tillage machinery development from imple-
ments to modern ploughs is proved to be directly re-
lated to farming system improvement from primitive
to intensive tillage methods (moldboard, boardless,

surface plowing, etc.). Basic diagrams, devices and
operation principles of different machinery and im-
plements for tillage, sowing and harvesting of grain
crops are presented. Machine efficiency development
trends are considered. Completed construction devel-
opment processes for certain types of machines dur-
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ing rather long stages of their improvement are stud-
ied being switched to fundamentally new types of
machinery. It is found that at first «life cycles» are
repeated at relatively short intervals due to partial
modernization and local improvements. The main
condition of the tillage system is a reasonable combi-
nation of moldboard, boardless and surface plowing
as well as direct planting. Successful solution of
problems related to the current state and prospects of

© Leny 10.C., Macnos I'.I"., Tpyounun E.N.

integrated mechanization of production processes in
agricultural production is not only of an economic
value but also of a political one. Russia has a priority
in developing the science of farm machinery as well
as designing a number of machines to mechanize pro-
duction processes. Higher competitiveness of prod-
ucts and further sustainable devel-opment of agricul-
ture are closely associated with technological pro-
gress and introduction of innovative technologies.
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Ilenpto paboOTHI sIBIISIETCS pa3padoOTKa ycTa-
HOBKHM U1 cOopa Iyxa Tocie OciaOlIeHHs CHIIBI
yIEPKUBAEMOCTH B JIEpME KOXKH IIKYP KPOIUKOB B
HETIPEPHIBHOM pEXHUME. B cBS3M ¢ MOCTaBICHHOM
LIeNBIO pemaroTes 3a1adu: 1) pazpaborars pabouyio
Kamepy, oOecrednBaronlyr0 u30UpaTenbHBIA JH-
JIEKTPUYECKUN HarpeB IMIKyphl KPOJHUKOB B IPO-
ECCC BbIMaUMBaHUA KOKH B pacCCOJIC B HETIPECPLIB-
HOM peXHuMe; 2) coriacoBaTh KOHCTPYKIIMOHHBIE
napameTphl PaBHIKUA 1 00bEMHOTO PE30HATOpA CO
CKOPOCTBIO JIBW)KCHHUS NPABHJIKK B IpOLECCE Bpa-
LIEHUS BOKPYT cBoel ocu. TexHonorus cbopa BoJjo-
CSIHOTO TIOKPOBAa CO HIKYP KPOJHMKOB peau3yeTcs
CBY-ycraHoBKoii, obecnieunBaromieil ociadieHue
CHJIBI YIEPKUBAEMOCTH BOJIOCSHOTO IOKpOBa B
JiepMe 3a CYeT U30UPaTEeNIbHOTO AUAIIEKTPUIECKOTO
Harpesa KOKH, ME3/IpoBasi CTOPOHa KOTOPOH BbIMa-
YUBAETCS PAcTBOPOM IIOBAPEHHOW CONM ompesie-
JICHHON KOHIIEHTPALMH. YCTaHOBKA COAEPXKHT pe-
30HaTOpHYI0 Kamepy. OHa o0pa3oBaHa TOpPH30OH-
TaJILHO PACIOJI0KEHHBIM He(eppOMarHUTHBIM I10-

E. Shamin, G. Novikova, O. Mikhaylova

TYIWIAHIPOM U HeeppOMArHUTHBIM ITOAIOHOM. B
MOAI0OHE YCTAHOBJIEHBI C BO3MOXKHOCTBIO MEPEIBU-
JKEHUs ¥ BpaIICHUS BOKPYT CBOCH OCHU JAMAICKTPHU-
YECKHE MPaBUJIKU, BHITIOJHECHHBIC B BUE KapKaca,
coOpaHHOTO U3 CTepKHEH, 00pa3ys popmy ycedeH-
HOro KoHyca. KoHIbI oceil mpaBUIOK HaXOASTCs B
KaTKax-(puKcaTopax, pacroJOKEHHBIX HaJ| TpaHC-
MOPTEPHBIMH IIETISIMU, YCTAaHOBJICHHBIMU B IIOJIO-
3bs1, IPUBOJIUMBIMHU B JIBIDKCHHE OT DJIEKTPOBUTA-
tenst. OMH KOHEI[ KaXI0i OCH YCTaHOBIJIEH B 3y0-
YyaToe KOJIEeCO, HaXOomsIleecs MEXIy KaTKOM-(hHK-
CaTOPOM U KapKacoM IPABUIIKH, BXOJSLICE B CLEM-
nenue ¢ peiikoit. CBU-reHepaTtopsl pacmoioKeHbl
paBHOMEpHO Ha 00pa3yroIleH MOJYIMIHHIPA C pa-
IuansHeiM caBuroM 60 rpagycoB. TopleBsie CTO-
POHBI HNOJYLMUIUHAPA 3aKPBITHl C MOMOIIBIO LITOP
13 METaJUIOCETOYHOM TepMOCTOMKOM miieHKH. C oJ1-
HOI OOKOBOI CTOPOHBI TIOJ/IOHA UMEETCSI TATPyOOK
JUIS OTBOJIA TTyXa, COCAMHEHHBIH C MHEBMOTPAHC-
roprepoM. OOOCHOBaHa CKOPOCTH JBHKEHUS ITpa-
BUWJIKM B PE30HATOPHON KaMepe.

DEVELOPING A MICROWAVE INSTALLATION WITH MOVING STRAIGHTENERS
TO SEPARATE RABBIT PELT FROM THE SKIN IN A CONTINUOUS MODE

Key words: microwave installation; resonator; moving straightener; rabbit skins; hair; brine.
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The aim of this paper is to develop an installa-
tion to collect pelt after reducing a retention force in
the rabbit skin dermis in a continuous mode. The
following tasks are solved due to the target goal:
1) to develop a process chamber, providing a selec-
tive dielectric heating of rabbit skins during the pro-
cess of skin soaking in brine in a continuous mode;
2) to coordinate straightener structural parameters
and a volume resonator rotating around its axis at
the straightener speed.

Hair collection technology from rabbit skins is
performed by a microwave installation, providing a
reduced retention in the rabbit skin dermis due to
selective dielectric heating of the skin with flesh
side being soaked in brine of a certain concentra-
tion. The installation comprises a resonator cham-
ber. It is formed by a horizontal non-ferromagnetic
half-cylinder and a non-ferromagnetic pan. There

© lamun E.A., HoBukosa I".B., Muxaiinosa O.B.

are dielectric straighteners mounted in the tray to
move and rotate around their axis. They are made in
the form of a frame assembled from rods, forming
the shape of a truncated cone. The ends of the
straightener axes are in fixing rollers located above
the conveyor chains mounted in skids, driven by an
electric motor. One end of each axis set in a toothed
wheel located between the fixing roller and the
straightener frame included in the traction rail. Mi-
crowave generators are uniformly distributed on the
half-cylinder generatrix with a radial shift of 60 de-
grees. The side ends of the half-cylinder are closed
with curtains of a heat-resistant metal-meshed film.
There is an outlet for pelt removing at one side of
the tray connected to the pneumatic conveyor.
Working speed of straightener in the resonator
chamber is found.
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BrInonHeHa onTtuMalibHas pacCTaHOBKA Pado-
YUX OPraHOB Ha pa3pabOTaHHOM KyJbTHUBATOpE-
[ITyOOKOPBIXJIUTENE, 00ECTIEINBAIOIIAs €TO HAEK-
HYI0 paboTy ¥ MO3BOJIAIONIAs YCTPAHUTH (MK Orpa-
HUYHTH) BO3MOXKHBIE OTpeXH W 3a0MBaHHE COPHS-
KaMu pabouux opraHoB. Jlambel KyJbTHBATOPA-TIIy-
OOKOPBIXIUTENS Pa3MeIIeHbI B ABa GPOHTA B IIaX-
MaTHOM HOPSIIKE C HEPEKPHITUIMH HMPOMEXYTKOB
MCXKAY HNEpCIHMMU JlallaMd MW JiallaMu 3aJHETOo
psna. OCHOBHBIM TOCTOMHCTBOM CO3JaHHON KOH-
CTPYKIIMH KYHBTI/IBaTOpa-FHy(sOKOpLIXHI/ITCHH SABJIA-
eTcs paloHATbHOE COBMEIICHHUE ero pabouero op-
raHa ¢ KyJIbTUBAaTOPHOM JIAIIOH, YTO MIO3BOJISIET 3HA-
YUMO CHMU3UTh METAUIOEMKOCTh BCEH KOHCTPYK-
nun. CaOneBuaHas GopmMa peIXIMTENS C BBITYKIIO-
CTBIO IIO HAIIPaBJICHUIO ABUXXCHHA arperata CHU-
KaeT Harpy3Ky Ha Hero, Tak Kak IMPOUCXOUT mepe-

Yu. Shogenov, B. Akhalaya, N. Kynev

pacnpeneneHre Harpy3kd 1o KpHBOM Bcell ee mo-
BEPXHOCTH, U CIIOCOOCTBYET COKpAIEHHIO PacXo-
JIOB Ha TOpIOYe-CMa304YHbIe MaTepHANbL. DKCIICPH-
MEHTAIBHO YCTaHOBJICH Pa0OYMii JWANa3oH yriia
3arouku B 8—10°. Ecinu yron mensmie 8°, To pado-
Yasi KpOMKa PBIXJIMTENS WHTCHCHBHO H3HAIINMBA-
erca. [lpm yrmax Oomee 10° yBenmmumBaeTcs
Harpys3kKa Ha PbIXJIUTENb. YCTAHOBJICH ONTHMAIIb-
HBII pabouunii AUana3oH yria aTaky JojoTta — 12—
15°. OmpeneneHpl KOHCTPYKTHBHBIE T€OMETpHYE-
CKHE TapaMeTpbl PBHIXJIUTENS W J0JI0Ta, CHOCO0-
CTBYIOIIME YBEJIWYCHUIO HAKOIUICHHUsI BJard B
KOpPHEOOWTaeMOM CJIo€ B pe3yibTaTe 00paboTKH
MOYBBI, COXPAHEHUIO YCTOHYUBOCTH PBIXJIUTEINS B
nporecce KCIUTyaTaluy ¥ 00eCIeYrBarOIIe CHU-
KEHHE METaJUIOEMKOCTH KOHCTPYKIIMH W pacxoja
roproYe-cMa30uHbIX MaTEPHUANIOB.

ENERGY AND RESOURCE SAVING TECHNICAL SOLUTIONS

AT SUBSURFACE TILLAGE

Key words: soil; coulter; cultivation; ripper; section; hydraulic system.
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The optimal arrangement of the working bodies
on the developed cultivator-deep tiller is performed.

It provides reliable operation and makes it possible
to eliminate (or limit) possible flaws and clogging
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of the working bodies with weeds. Coulters of the
cultivator are placed in two fronts in a checkerboard
pattern with overlapping intervals between the front
legs, legs back. The main advantage of the created
design of the cultivator-deep-tiller is the rational
combination of the working body of the deep-tiller
with the cultivator coulter, which can significantly
reduce the metal content of the entire structure. The
saber shape of the ripper with a bulge in the direc-
tion of movement of the unit reduces the load on it,
as there is a redistribution of the load along the
curve of its entire surface and helps to reduce the
cost of fuel and lubricants. The working range of the

© Iorenos F0.X., Axamas b.X., Kernes H.I'.

sharpening angle is set experimentally in 8...10°. If
the angle is less than 8°, the working edge of the
ripper wears out intensively. At corners more than
10° there is increased load on the ripper. The opti-
mal working range of the bit angle of attack is
12...15°. We found construction geometric parame-
ters of the cultivator and chisel that increase the ac-
cumulation of moisture in the area of plant roots as
the result of soil tillage, maintain the stability of the
cultivator in the operating process and ensure the re-
duced metal construction and consumption of fuels
and lubricants.

Becmnurx BI'AY / Vestnik BSAU, 2018, Ne 3



YK 631.12
DOI: 10.31563/1684-7628-2018-47-3-133-138
H.M. FOnycb6aes
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B crarbe paccMoTpena TexHonorus aedexra-
UK JeTanel, 000CHOBAH METOJ BOCCTAHOBJICHHS
Ha OCHOBE CPaBHUTEIHHOI0 KOMIUIEKCHOT'O aHAJIN3a
FEOMETPUN BHUPTYAJIbHBIX TPEXMEPHBIX MOIEJIEH
U3HOILIEHHOM AETallid U 3TaJ0Ha C UCII0JIb30BAHUEM
texHonoruii 3D-ckanupoBanus. Metoj sBiseTCS
MEPCHIEKTUBHBIM B TE€XHOJIOTHSX PEMOHTa arpera-
TOB U BOCCTAHOBJICHUA aBTOTPAKTOPHBIX I[CT.’:UICI\/'I.
YcTaHOBIIEHO, YTO UCTOIb30BaHUEe 3D-ckaHupoBa-
HUS IO3BOJISIET OBBICUTH 3(()EKTUBHOCTD IpOLIEC-
COB JIe(peKTalluy U BOCCTAHOBJIEHUS. DTO IIPOUCXO-

N. Yunusbaev

OUT 32 CUET COBEPLICHCTBOBAHMs TMpolecca Je-
(dexTauMu TpU YMEHBIICHHH CYOBEKTUBHOCTH
OLICHKH TEXHUYECKOTO COCTOSHHUS JI€TAIH, CHIKE-
HUU TPyJ0eMKocTH mporiecca 10 30 % u BrIcOKOU
TouHocTH u3Mepenuit 1o 0,03 mm. [Ipu 3ToM cHU-
KAIOTCS MPSMBIE 3aTPaThl Ha MPHUCAIOYHBIE MaTe-
puainst 1o 20 %. Onpenesneno, 4To pe3ynbrars 3D-
CKaHMpOBaHUS LesecooOpa3sHo (HOpMHUpPOBATH B
0a3bl JaHHBIX B BHJE HU(PPOBBIX apXUBOB JICTAJICH
0 TPYIIIaM U MapKaM JUIs OCJIEAYOLIEero onepa-
THUBHOTO KCIOJIb30BaHUs B paboTe.

USING 3D-SCANNING IN FARM MACHINERY REPAIR AND CAR AND TRACTOR

RESTORATION TECHNOLOGIES

Key words: 3D-scanning technology; repair; part restoration; fault detection; control.
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The paper discusses a part fault detection tech-
nology, provides arguments for a restoration
method based on the comprehensive comparative
analysis of virtual 3D-geometry of worn parts as
well as for a standard sample based on 3D-scanning
technology. The studied method is promising in
technologies of machinery repair as well as car and
tractor part restoration. 3D-scanning in repair and
restoration is found to increase efficiency of fault
detection and restoration processes. It becomes pos-

© IOnycbae H.M.

sible due to improved fault detection process at less
subjective assessment of part technical condition
and lower labour content up to 30 % as well as
higher accuracy in measurement up to 0,003 mm.
This results in lower direct costs of welding fillers
up to 20 %. 3D-scanning results are better to use for
data base development that stores digital archives of
parts according to their groups and types for further
operational application at work.
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BuOpainoHHpIe MaIIMHBI B CHITy CBOHX JIOCTO-
WHCTB HAIlUTM IHUPOKOE MPUMEHEHUE BO BceX 00Jia-
CTSIX TEXHUKH W PACIICHUBAIOTCS Ceifuac Kak OCHOBA
TexHoJoruu Oyayiero. [IpeamnoyTeHue ucciae0Ba-
TEJISIMU OTJACTCS 3aPE30HAHCHBIM BHOpOMAITHHAM.
Haunbonpiee npuMeHeHe HalLTH BUOPOMAIITHHEI C
WHEPIHOHHBIMA BHOpPaTOpaMH, MPHUBOISIINECS B
ABUKCHUEC ACHMHXPOHHBIMH IBHUIAaTCIISAMU. OcHOB-
HBIMH KHHEMAaTHYECKUMH MapamMeTpamMu BHOpaluu
CUMTAIOTCS YaCTOTa U aMILIUTY/1a KoJieOaHuii pabo-
yero oprana. [IpuMeHeHHe BHOpAIUK B arpocek-
Tope HanboJiee U3yYeHO B Mpolieccax 0CBOOOMK Ie-
HUS CEMSIH KYJITYPHBIX PaCTEHHH OT TPYAHOOT/IC-
JIUMBIX IPUMECEH M CXOKHX CEMSIH COpPHSIKOB. [1pu
3TOM TpeOyeTCs TUIABHO PETYJIMPOBATH AMILIUTY LY
4acTOTHI KOJICOAHH 110 THITEPOOIMYSCKON 3aBUCH-
MocTH. Ecin perysiupoBaHue 4acTOThl KOJIeOaHH
pabouero opraHa MOXHO 3PQPEKTHBHO OCYIIECTB-
JATb  YaCTOTHO-PETYJIHMPYEMBIM  ACHUHXPOHHBIM
AIIEKTPONPUBOIOM, TO aMILIUTY 1A KoJieOaHuii ycra-
HABJIMBACTCS B OCHOBHOM CMEHOM Macchl Jie0anaH-
COB BPYYHYIO U TOJBKO BO BPEMsI OCTAHOBKH Ma-
muHbl.  OJJHOBPEMEHHOE PETyJIMPOBAHHUE aMILIH-
TYJbl KOJIeOaHUi paboyero opraHa ¢ W3MEHEHHUEM
YacTOThl MpeyIaraeTcsl MPOBOJUTH aBTOMATHYE-

R. Yarullin, R. Safin, V. Urmanov

CKAM WHEPIIMOHHBIM BHOPATOPOM C BBIIBUTAOIIIHU-
MUCSI B 3aBUCUMOCTH OT CKOPOCTH TIOATPY>KUHEH-
HBIMH TIpOTUBOIeOanancamu. Ha mpakTuke mmpo-
KO€ MPUMEHEHNE HAIUTH BHOPOMAIIWHBI C BEPTH-
KaJIbHOW OCHIO BpaIIeHUs Ae0aTaHCOB, Y KOTOPBIX
oCh pabodvero opraHa ABIKETCS MO OOpa3yrome
OJIHOTIOJIOCHOT'O TUrepoononaa. s takoit BUOpo-
MAIllMHBI TOJTyYeHa MaTeMaTHYecKast MOJIeNlb aBTO-
MaTHuecKkoro BuOparopa. Ha mpumepe BuOpo3ep-
HoouuctutenbHor Mamuasl BBM-IT A.U. Tletpy-
COBa IMPOBECHBI PacdeThl MacC MOJBUKHBIX U HE-
MTO/IBIKHBIX JI0AIaHCOB, pajJinyca BBIIBUKCHUS
[IEHTPa MacChl TOJBIDKHBIX 1e0aTaHCOB, XapaKTe-
PHUCTHK YIIPYTOCTH U )KE€CTKOCTH HEJIMHEWHBIX TIPY-
*uH BuOpatopa. IloaTromy 3amauya pacyera mapa-
METPOB aBTOMATHYECKOTO BHOpaTopa Ui TaKuX
BUOpOMAIIIMH C YYETOM BIHSHHS XapaKTEPUCTHK
camoii BUOpOMAIIIMHBI KaK TPH yCOBEPIICHCTBOBA-
HUH CYIECTBYIOIINX, TaK U MPOSKTUPOBAHUH HO-
BBIX SIBJISIETCS aKTyallbHOW. MccrenoBaHo BIUSHUAE
Ha rapaMeTpbl BHOPaTOpa TEXHOJIOTHUECKUX 1 KOH-
CTPYKTUBHO-KHHEMATHIECKUAX XapaKTePUCTUK
BHOPOMAIIHWHBEI 1711 CAMOTO HAIIPSHKEHHOTO PeKUMa
paboThI IPYX)UH ebaaHCcoB U pa3paboTaHa METO-
JTUKa pacyera.

DESIGN THE AUTOMATIC VIBRATOR OF THE VIBROCAR
WITH THE VERTICAL AXIS OF ROTATION THE IMBALANCE

Key words: vibrocar; vibrator; amplitude and frequency of fluctuation; imbalance; radius; weight;

spring; resilience; inflexibility.
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Vibrational machines owing to the advantages
found broad application in all fields of technique
and are regarded as a basis of technology of the fu-
ture now. Researchers to behind resonant vibrom-
achines give preference. The greatest application
was found by the vibromachines with inertial vibra-
tors setting in motion asynchronous engines. The
key kinematic parameters of vibration read the fre-
guency and a vibration amplitude of a working
body. Application of vibration in agricultural sector
is most studied in processes of release of seeds of
cultural plants from hardly separable impurity and
similar seeds of weeds. At the same time it is re-
quired to regulate smoothly amplitude from fluctu-
ation frequency on hyperbolic dependence. If regu-
lation of fluctuation frequency of a working body
can be realized effectively the frequency and adjust-
able asynchronous electric drive, then the vibration
amplitude is set generally by change of mass of im-
balances manually and only during a machine stop.
Simultaneous regulation of a vibration amplitude of
a working body with frequency change is offered to
be carried out by the automatic inertial vibrator,

© Spynnun P.B., Capun P.P., Ypmanos B.I'.

with the antidebalance which are advanced depend-
ing on speed, sprung. In practice rather broad appli-
cation was found by vibromachines with a vertical
spin axis of imbalances at which the axis of a work-
ing organ moves on a generatrix of the single-side-
band hyperboloid. For such vibromachine the math-
ematical model of the automatic vibrator is re-
ceived. On the example of the vibro grain cleaning
machine VVM-P of A.l. Petrusov calculations of
masses of mobile and fixed imbalances, radius of
promotion of center of mass of mobile imbalances,
characteristics of elasticity and rigidness of non-lin-
ear springs of the vibrator are carried out. Therefore
the task of calculation of parameters of the auto-
matic vibrator for such vibromachines taking into
account influence of characteristics of the vibrom-
achine as in case of enhancement existing and de-
sign new is relevant. Influence on parameters of the
vibrator of technical and constructive and kinematic
characteristics on the vibromachine for the most
busy diagram of operation of springs of imbalances
is probed and the calculation procedure is devel-
oped.
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CIIEYIOIEH CTPOKE — MHULHUAIGI, ()aMHUIMs aBTOpa (aBTOPOB); HA CIEAYIOIIEH CTPOKE — Ha3BaHHWE CTAThU HA PYCCKOM S3bIKE 3ariIaBHBIMH
OyKBaMH; Ha CIEAYIOMIeil CTpOKe — KIIFOUEBBIE CIIOBA MM CIIOBOCOUYETAHUS (HE MEHee 5) Ha PyCCKOM SI3bIKE (CIIOBa OTACINSIOTCS APYT OT Apyra
TOYKOM C 3arsITOM).

5. Jlanee mo mopsAKy cIeyeT TeKCT CTaThH.

6. B koHIe cratbu opopmisercs oudnuorpaduueckuii crnucok (15-20 UCTOYHUKOB, cAMOLUMTHPOBaHUe — He 6ostee 20 %) B cOOTBET-
ctBur ¢ ['OCT 7.1-2003; cchUIKM Ha UCTOYHHUKH B TEKCTE MIPUBOIATCS B KBaIPATHBIX CKOOKax, HarpuMmep [1]; B Oubanorpaduaeckom crimcke
TIPUBOAATCS TOJIBKO T€ HCTOYHUKH, HA KOTOPBIE €CTh CCHUIKA B TEKCTE.

7. Ceenenust 06 aBTOpe (aBTOpax) Ha PyCCKOM si3bIKe: (pammust, umMsi, 0TaecTBO (monHocThi0), ORCID (mipn Hamu4um), yaeHast CTeneHb,
ydeHOe 3BaHHe, T0DKHOCTD, Ha3BaHUE OPraHu3aly, CIIyKeOHbI aapec, TenedoH, e-mail.

8. Amnoranust Ha pycckom si3bike (200-250 cros). HE moBTopsiercst HazBanue cratbu. HE paszbuBaetcs a a63ansl. CTpyKTypa aHHOTa-
LU KPaTKO OTPaXKaeT CTPYKTYpy padboTel. BBomHas dacTs MuHNManbHa. V3noxenne pesynsratoB coaepxut KOHKPETHBIE cBenenus (BbI-
BOJIBI, PEKOMEHJAINH | T. 1.). HexenaTensHo uCmons30BaTh a00peBHATypHI M CIIOKHBIC SIEMEHTHI ()OpMaTUPOBAHNUS (HAIIPUMED, BEPXHUE 1
HIDKHHE WHIEKCHI). M36eraiiTe HCrons30BaHNs BBOJHBIX CIIOB M 000poToB! UnCIUTENbHEIE, €CITN HE SBIISIOTCS EPBBIM CIOBOM, TIEPEAA0TCS
mudpamu. Bee pycckue abopeBuaTyphl nepearotest B pacunppoBaHHOM BHJE, €CIIM Y HUX HET YCTOMYMBBIX aHAJIOTOB B aHTJL. 513. (IOMycKa-
ercsi: BTO - WTO, ®AO - FAO ut. im.).

9. Munumansl, paMuIMU aBTOPOB HA aHIIIMHCKOM si3bIke. [Ipy nepeBoie Ha aHTIIMICKUIT SI3BIK HEJIOIYCTHMO HCITOJIb30BaHUE MALLIMHHOTO
nepeBoza!

10. Ha3BaHue cTaThy Ha aHTJIMHCKOM SI3BIKE.

11. KiroueBble cii0Ba Ha aHTJIUIICKOM SI3BIKE.

12. Caenenus 00 aBTope (aBTOpax) Ha aHIIIUHCKOM SI3bIKE.

13. AunHoTtanMs Ha aHIJIMHCKOM SI3LIKE.

Marepuaisl B 2JIEKTPOHHOM BH/E HEOOXOIMMO HampasisiTh 1o e-mail: vestnik-bsau@mail.ru. Marepuans! B meyaTHOM BHjie HATIPABIIS-
rores no azapecy: 450001, r. Ya, yn. 50-netust Oxradps, 34, kabd. 139, pegakuus XKypHana «BecTHrk Bammkupckoro rocy1apcTBeHHOTO ar-
papHOTo yHUBepcuTeTa». [IpeicTaBieHHbIE B peJaKIMI0 PYKOIIUCH aBTOpaM HE BO3BPAIAIOTCSL.

HecooTBeTCTBIE MPEICTABICHHBIX MATEPUAJIOB 110 OJHOMY M3 BBIIIC EPEUHCICHHBIX ITyHKTOB MOXKET CIYKHTh OCHOBaHHEM JUIS OTKa3a
B ITyOJTMKAIIHY.

Bce pykonucu, IpeacTaBisieMble aBTopamu it myonukanuu B XKypHaie, moiexar mposepke B cucteMe «AHTUIIIaruaT.BY3» mis BbI-
SIBIICHHUSI BO3MOYKHBIX HEKOPPEKTHBIX 3aUMCTBOBAHHH C TOCIEIYIONINM MPOXOKICHHEM HHCTUTYTA PELCH3UPOBAHUS (IKCIEPTHON OLCHKH),
0 pe3yJIbTaTaM 4Yero pelakiOHHas KOJUISTUsl IPHHUMAET OKOHYATEIbHOE PEeLICHHE O L[eJIeCO00Pa3HOCTH OMyOINKOBAHHS ITOJAHHBIX aBTO-
poM MaTtepuanoB. MHPOpMaIUIO 0 MPOXOKACHUH CTATHH MOYKHO IOYYHTH 10 Tenedony (347) 228-15-11.

OT4eT 0 MpOBepKe PYKOIHUCH CTaThU B CUCTEME «AHTHILIArHaT.BY3)» XpaHUTCS B U3/1aTeIbCTBE B TEUCHHE CPOKA ACHCTBUS JNIICH3UOH-
HOTO JIOTOBOPA.

3a (haKTOJIOrMYECKYIO CTOPOHY MO/IaHHBIX B PEIAKIMIO MATEPHAJIOB IOPUIMUECKYIO H HHYIO OTBETCTBEHHOCTh HECYT aBTOPBI. Penakius ocras-
JIeT 3a co00it MpaBo BHOCHTD PeJaKIOHHbIC H3MEHEHHS U IPOM3BO/IUTH COKpallieHHe B cTaThe. KoppekTypa crareil aBTopaM He MpeoCTaBIIseTCs.

Inara 3a mybnukauuro crathi B JKypHaie, B TOM YHCIIE ¢ ACTIUPAHTOB, HE B3UMACTCSL.

[Moapo6Has nH OpMaIHs 0 XKypHaIe U TPeGOBaHHAX K CTAThsIM pa3MelleHa Ha caiite: WWw.vestnik.bsau.ru.

NOANNCHOWN NHAEKC
B KATANOIE «M3AAHNS OPFAHOB HAYYHO-TEXHNYECKO NHDOPMAUWNN»
OAO AreEHTCTBO «POCNEYATb»
66024
IKaTanoXkHas ueHa NoANnUCckn 3a noAyroave — 700 pybaen
BbIXOANT OAVH pa3s B KBapTaA






