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[TpobneMbl kauecTBa M KOHKYPEHTOCITOCOOHOCTH MPOAYKIIUU HOCIT B COBPEMEHHOM MUPE YHU-
BepCAbHBIN XapakTep. MexXAyHapOIHBIH PBIHOK MOCTOSHHO TPeOYeT MOBBIIMICHUS dKCIUTyaTallu-
OHHBIX CBOMCTB aBTOMOOWJICH, TPAKTOPOB, CEIbXO3TEXHUKH U APYTHX BUIOB MOOMJIBHBIX TpaHC-
MOPTHBIX CPEJCTB. A WX HEBO3MOKHO MOBBICUTH 0€3 CYIIECTBEHHOTO YITYYIIEHHS BBIXOAHBIX JKC-
MJTyaTallMOHHBIX XapaKTEePUCTUK MIMH. [IHEBMaTHYECKHE IMIMHBI, OTHOCSATCS K YHCIY OTBETCTBEH-
HBIX Y37I0B MOOUIIBHBIX CPEJICTB, OKA3bIBAIOIINX CYIIECTBEHHOE BIMSHUE Ha CIEAYIOUINE YKCILTya-
TAIMOHHBIE CBOWMCTBA, MO3TOMY, KaK KOMIUIEKCHOE W3JEJINE€ MOANAIN B MEPEUYEHb MOJICKAIINX
YTBEPXKJIEHUIO B COOTBETCTBUU ¢ npaBusiaMu Nel06 miid cenbCKOXO034MCTBEHHBIX TPaHCHOPTHBIX
cpenctB U ux mpunenoB. Llenpro uccnenoBanuii sABIsSIaCh pa3paboTKa peKOMEHAAIMI 1O COBEp-
IIIEHCTBOBAHUIO METOJUKH TPOBENICHUsI CEPTUDUKAIMOHHBIX HCIBITAHUH CETbCKOXO03HCTBEHHBIX
IITUH, HAMpaBJICHHBIX Ha TOBBIIIEHHWE KayecTBa MPOJYKIMU. B cTaThe paccMaTpUBAIOTCS METOBI
cepruduKau U OQUIUATBHOTO YTBEPXKICHUS IIUH JJS CEThCKOXO3SIMCTBEHHBIX TPAHCHIOPTHBIX
CPEIICTB M WX TMPHUIICTIOB. AHAIU3UPYIOTCS HEJOCTATKH METOJa CEePTHU(HUKAIUU CEIbCKOXO03sii-
CTBEHHBIX IIIMH MO METOAY aBTOMOOWIbHBIX. [Ipeanaraercs JOMONHUTE cepTUQUKAINIO, pa3pado-
TaHHBIMUA B P®D meTonamMu MCHBITaHHM, B MAKCUMAJIbHON CTETICHU MPHUOIUKEHHBIMH K YCIOBHUSIM
JKCIUTyaTalluu CEJIbCKOXO3SIICTBEHHBIX TPAHCHOPTHBIX CPEACTB M LIMH TIATOBBIX MamiuH. [IpuBo-
autest onbIT pabotel Gupm «Bridgestone» u «Micheliny B ycnosusix P®. OtcyrcTBreM B cTpaHe
HAI[MOHATILHOW CHUCTEMBI CePTU(HUKAIIMU IIUH OOYCIOBICHBI BO MHOTHX CIyYasX MOJIOMKH TpaHC-
MOPTHBIX CPEJCTB, MPUBOIINE K MPOCTOSIM, & TaKXKE K BO3HUKHOBEHHUIO aBAPUIHBIX CUTYaIlUM.
[Ipu cepre3HbIX aBapusxX HA TPAHCHOPTE, KOTJa HET JOCTATOYHOM SICHOCTH IPUYMH aBapyH WM SiC-
HO, YTO aBapus CBs3aHa C BBIXOJIOM W3 CTPOsI IIWH, IMTOCTPAIaBIINE BO30YKIAIOT CyJAeOHBIE Mpecie-
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JIOBaHMS MPOU3BOJUTEIIEH, @ TAKKE C BBIILUIATOM JEHEXHbIX KomneHcauuil. [Ipu sToMm 3a norepsimu
noTpeduTenei, Kak MpaBUilo, CKPBIBAIOTCS MAacCOBBIC MPOM3BOJICTBEHHBIE Ae(PeKThI. /{151 moBbIme-
HUS KayecTBa CEJIbCKOXO3SIMCTBEHHBIX IIMH mpeiaraercs nepecmorpers [Ipasmna EDK OOH Ne
106 B MakcUMaJIbHOM MPUOIMKCHUHM K YCIOBHSAM JKCIUTyaTallid, a TaKXKE CO3/7aTh HE3aBUCHUMBIN
AKKPEIUTOBAHHBIN IIIMHHBIN LEHTP.

Knwueswvie cnosa: oyenka xavecmaa, cepmupuxayus, CKOpoCmu 08UNCEHUs, HASPY3Kda,
X00UMOCMb, MA08ASL XAPAKMEPUCMUKA, MA208blU KIACC WUHBL, 8030€licmsue Ha Noygy,
9KoI02UYeCcKas Oe30nacHOCmb, USHOCOCMOUKOCMb, 3d2PA3HEHUe OKpYIcarowell cpeobl, no-
8blUICHUE KAYeCm8a UCNbIMAHUAMU, MAKCUMATILHO NPUOTUNCEHHBIMU K YCIOBUIM IKCHILY-
amayuu.

The problems of product quality and competitiveness are typical in the modern world. The inter-
national market constantly demands the improvement of the performance properties of automobiles,
tractors, agricultural machinery and other types of mobile vehicles. At the same time, they can not
be increased without significant improving of the tire performance characteristics. Pneumatic tires
are among the critical units of mobile vehicles that have a significant impact on the following per-
formance properties; therefore, as a complex product, they were included in the list of approval in
accordance with Regulation No 106 for agricultural vehicles and their trailers. The purpose of the
research was to develop recommendations for improving the methodology of conducting certifica-
tion tests of agricultural tires aimed at improving product quality. The article discusses the methods
of certification and approval of tires for agricultural vehicles and their trailers. The drawbacks of the
method of certification of agricultural tires using the method of automobile ones are analyzed. It is
proposed to supplement the certification with test methods developed in the Russian Federation that
are as close as possible to the operating conditions of agricultural vehicles and tires of traction ma-
chines. The experience of work of “Bridgestone” and “Michelin” companies in the Russian Federa-
tion is presented. The absence of a national tire certification system in Russia influence in many
cases vehicle breakdowns, which lead to downtime, as well as to the occurrence of accidents. In
case of serious accidents in transport, when there is insufficient clarity of the causes of the accident
or it is clear that the accident is related to tire failure, the victims initiate legal proceedings against
the manufacturers, involving the payment of monetary compensation. At the same time, mass pro-
duction defects are usually hidden behind the losses of consumers. To improve the quality of agri-
cultural tires, it is proposed to revise UN/ECE Regulation No 106 as close as possible to operating
conditions, as well as to create an independent accredited tire center.

Keywords: quality assessment, certification, travel speeds, load, mileage, traction per-
formance, traction class of the tire, impact on the soil, environmental safety, wear re-
sistance, environmental pollution, quality improvement by tests as close as possible to op-
erating conditions.
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Analysis of the current level of technology and equipment development of coolant
filtration in automotive and tractor engines
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B crarbe aHanM3upyrOTCS COBPEMEHHBIE TEXHOJIOTUU U CPEACTBA QHIBTPAK (OYMCTKH) OXJIa-
KIA0IIEeH )KUIKOCTH aBTOMOOUIIBHBIX M TPAKTOPHBIX JIBUTraTeneld. PaccMoTpeHa KpUTHYECKH OCT-
pasi ¥ 10 HACTOSIIETO BPEMEHHU HE pelIeHHas MpodiieMa 3arps3HeHUsT OXJIAXKIAIOIIEH KUAKOCTH |
CUCTeM OXJIaXKJIeHUsl ABUTaresneil B neioM. J[aHa oOmias oleHKa CYIIECTBYIOIIMX TEXHOJIOTUNA U
yCTpOHCTB uiibTpanuu. Bee ycTpoiicTBa (minbTpanuy pas3aeieHbl Ha TPHU TPYIIIBI U IO KaXI0H U3
IPYIIl IPUBEIECH aHAIW3 WX MPUHUUIIMAIBHBIX HEIOCTAaTKOB M AOCTOMHCTB. [lokazano, uto 3apy-
OC)KHBIC KOHCTPYKIIMH (PHIIBTPOB HE CTOJLKO BBIOTHSIOT (QYHKIUIO (PHIBTPAIMN, CKOJIBKO CITyXKaT
B KaueCTBE HOCHUTENEH CHelHalbHbIX XUMHUUYECKUX MPUCATOK AJIs YIydIIeHUS (PU3HUKO-XUMUYECKUX
CBOWMCTB aHTU(PHU30B. DTH (PHIBTPHI MPUHIIUITHAILHO HE MOTYT OBITh MOJHOTIOTOYHBIMH, T.K. IIPU
WX TIOJTHOM 3aCOPEHHH MPEKpPaTUTCS HMUPKYISIus antudpusa. B menom Texnonoruu Gpuistpanuu
OXJIaKJAI0IIeH )KUJIKOCTH Yepe3 MOPUCThIE MaTepuabl (MUKPOIIOPUCTHIN KapTOH, XMMHUECKHUE BO-
JIOKHA) WM METAJUIMYECKUEe CETKH HENb3sl CYUTATh MEPCIEKTUBHBIMU. DTO 000CHOBAHO TE€M, YTO B
MIPOLIECCE OYUCTKU OXJIAXKJIAIOLIEH KUIKOCTH (QUIBTPYIOIINME 3JIEMEHTHI 0JI00HOr0 TUMna OBICTPO
3aCOPSIOTCS U CYHIECTBEHHO YMEHBIIAKOT KOJWUYECTBO NMPOIYCKAEMOM XKUIKOCTH. B mpenensHOM
cllydae OHU BOOOIIE MEPecTaroT MPOIyCKaTh KHUAKOCTh. Takxke u3-3a ObICTPOro 3arpsi3HEHUS IO-
NOOHBIE (DUIIBTPHI KUIKOCTU TPEOYIOT 3aMEHbI HJIM OYUCTKU. PaccMOTpeHa HOBasi KOHIICTILIUS MO-
TU(GUIIMPOBAHHON THUIPOLMKIOHHONW OYMCTKH OXJIAXKIAIOIICH KUIKOCTH M pa3pabOTaHHBIA Ha €e
OCHOBE THAPOIMKIOHHBIA QuUIbTp-cemapaTop (3amuiieH mareHToM P® Ha wuzo0pereHue
No2625891). TlpuBeneHo cpaBHEHUE KOHKYPEHTHBIX TMOKa3aTese pa3paboTaHHOTO THIPOIUKIOH-
HOro (hUIbTpa-cenapaTopa ¢ 3apyOeKHBIMU aHaoraMu. | HIPOLUKIOHHBIE (DUIBTPHI-CEMapaTOPHI
00aal0T UENbIM PSAJOM NPUHLIMIIHUAIBHBIX JTOCTOMHCTB: BBICOKOM MPOW3BOJUTENILHOCTHIO M HE-
IPEPBIBHOCTHIO PAOOTHI; MPEEIbHO MPOCTOW KOHCTPYKLMEH; OTCYTCTBHEM COOCTBEHHO (PHUIIBTPY-
IOLLETo JIEMEHTa KaK TakoBoro u Jip. CrenaH BBIBOJ O MEPCIEKTUBHOCTU JIAHHOTO MOAX0/a K pe-
IIEHUIO TPOOJIEMbl OYMCTKHM OXJIaXJAIOUIeH >KUIKOCTH JBUTATeNell aBTOMOOMIEH, aBTOOYCOB,
TPaKTOPOB, CTPOUTEIHLHO-JOPOKHBIX U JIECOTEXHUYECKUX MAIIUH, CEeJIbCKOXO3SIIICTBEHHON U ap-
MEWCKOW TEXHUKU U JP.

Knroueswie cnosa: asmomoobuivtsvie u mpakmopuvie 08ueamenu, oXaancoarouas Heuo-
KOCHb, 3A2PAZHEHUSL, OYUCMKA, (ULbMPbl, 2UOPOYUKIOHHBLE YCMPOUCMEA.

The article analyzes modern technologies and means of filtering (cleaning) of the coolant of au-
tomobile and tractor engines. A critical and still unresolved problem of contamination of the coolant
and engine cooling systems in general is considered. A general assessment of existing filtration
technologies and devices is given. All filtration devices are divided into three groups and an analy-
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sis of their principal disadvantages and advantages for each of the groups is given. It is shown that
foreign filter designs do not perform the filtering function so much, but serve as carriers of special
chemical additives to improve the physicochemical properties of coolant. In principle, these filters
cannot be full-flow, because if they are completely clogged, the circulation of coolant will stop. In
general, technologies for filtering of coolant through porous materials (microporous cardboard,
chemical fibers) or metal grids cannot be considered as promising. This is justified by the fact that
in the process of cleaning the coolant, filter elements of this type quickly become clogged and sig-
nificantly reduce the amount of the passed coolant. In the extreme case, they stop passing coolant at
all. Moreover, due to rapid contamination, such filters need to be replaced or cleaned. A new con-
cept of a modified hydrocyclone coolant cleaning and a hydrocyclone filter-separator developed on
its basis (the Russian Federation patent for invention No. 2625891) is considered. The comparison
of competitive indicators of the developed hydrocyclone filter-separator with foreign analogues is
given. Hydrocyclone filter-separators have a lot of fundamental advantages: high productivity and
continuous operation; extremely simple design; the absence of the filter element itself, etc. There is
made a conclusion about the prospects of this approach to solving the problem of cleaning the cool-
ant of engines of automobiles, buses, tractors, road construction and forestry machinery, agricultural
and army equipment, etc.

Keywords: automobile and tractor engines, coolant filtration, contamination, cleaning,
hydrocyclone devices.

HOBBIE MAIINMHBI U OBOPYJIOBAHUE
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Design characteristics of an armored tractor for hot climate

k.T.H. CemeHoB A.T. A.G. Semenov, PhD in Engineering
Canxm-Ilemepbypeckuil notumexnuydeckuil Peter the Great St. Petersburg Polytechnic
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B craThe paccmaTpuBarOTCsl BOIPOCHI, OTHOCSIINECS K 00JIACTH TPAKTOPOCTPOEHMSI, KOHKPETHO
— K TYCEHHYHBIM U KOJIECHBIM TPAaKTOpaM, CHa0XEHHBIM pa3IMYHbIM HaBECHBIM O00OPYAOBAaHHEM,
BBITIOJHSIOLIUM 3€MJIEPOHHBIE, TIOTPY30UHbIE, TPAHCIIOPTHBIE U Ipyrue padoThl B MPOMBIIIJIEHHOM
U JJOPOXKHOM CTPOMTENHCTBE B OCOOBIX YCIOBHUSAX, TPEOYIOIUX JAOMOIHUTENBHOTO OXJIAXKICHHS CH-
JIOBOTO OTJAEJICHHs M 3alUTHI ONEpaTopa U OCHOBHBIX Y3JIOB MAIMHBI OT BO3JCHCTBHS IyJb H
OCKOJIKOB. /larieko He Bce cepuiiHble TpakTopa U MaIlMHBI Ha UX 0ase (B TOM 4Hcie MH)KEHEPHBIE)
MIPUTO/IHBI JJIs OKCILTyaTalliu B CIeNU(PUUECKUX YCIOBHUIX TOCYAApCTB C KapKUM KJIMMAaTOM, K TO-
My K€ B YCJIOBMSIX BOIHBI WIM €€ MOCIEACTBUN (HE BBIBICHHBIE M HE HEUTPAJIN30BaHHBIE MUHBI,
Hepa3opBaBIIUECs CHapsAbl U T.A.). Lleabio paboThl sBiseTcs yBsI3Ka M3BECTHBIX MEPONPUATUN TIO
YCUJICHUIO HITaTHOW CHUCTEMBI OXJIAXKICHUS MOJKANOTHOM MOTOPHOM YCTaHOBKM OpOHHMPOBAHHOTO
TpakTopa ¢ ero OpPOHEBOM 3alUTON, MCKIIOUMB, KAK MUHUMYM, HEraTUBHbBIE MOCIEICTBUS TaKHX
«TETUIOTEXHUYECKUX PELENTOBY» Ul HKCIUTyaTallMOHHONW 0€30IacHOCTH, MPEX/E BCEro, TPAKTOPH-
CTa, U TE€M CaMbIM YIYULIUTh TEXHHKO-IKCIUTyaTallHOHHbIE XapaKTEPUCTHUKH OPOHHPOBAHHOIO
TpakTopa. 3asBJICHHbIE NPEAJIOKEHUS MO3BOJSAIOT MOBBICUTh TEXHUKO-IKCIIITyaTallMOHHBIE Xapak-
TEPUCTUKH OPOHHPOBAHHOI'O TPAKTOpA 3a CUET MCIOJB30BaHUS TAKOTO B3aHMHOTO PACIOJIOKEHUS
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paccMaTpUBaEMBbIX COCTABHBIX YacTei TpakTopa (KabuHy ¢ pabOYMM MECTOM OIepaTopa, CHIOBOE
OTJIeJICHNE, OTPAHWYEHHOE KallOTOM, ¥ TEIJIO0OMEHHBIH JIFOK), TP KOTOPOM MaKCHMaIbHO COOJIIO-
JICHBbI TaKkue TPeOOBaHMs KaK 0030pHOCTh U3 KaOWHBI, 3alIUTa KaOUHBI OT CPEICTB MOPAKEHUS, MO-
MaIaloNINX B KPbIIKY. [TomydeHHbIE pe3ysbTaThl MPEICTABISIOTCS JOCTATOYHBIM OCHOBAHUEM IS
ONITUMHUCTUYHOTO TPOTHO32 BHEAPEHUS JNaHHOW pa3pabOTKU B CYHIECTBYIOIIEM TEXHOJIOTHYECKOM
YKJIaJIe OTEUECTBEHHOM SKOHOMHUKH.

Knrouesvie cnosa: mpaxmop, unicenepHas MawiuHa Ha 6ase mpaxkmopa, 6poHUposa-
HUe, CUCeMA OXAAXHCOeHUs, NPOMUBONYIbHASL U NPOMUBOOCKOLOYHAS 3aWuUma, pUKouiem.

The article discusses issues related to the field of tractor construction, specifically to tracked and
wheeled tractors equipped with various attachments that perform earthmoving, loading, transport
and other works in industrial and road construction in special conditions that require additional
cooling of the power compartment and protection of the operator and the main components of the
machinery from the bullets and shrapnel. Not every serial tractor and machinery based on it (includ-
ing the engineering ones) is suitable for operation in the special conditions of countries with hot
climates, especially in conditions of war or its consequences (undetected and not neutralized mines,
unexploded bombs, etc.). The aim of the work is to link the known measures of strengthening the
standard cooling system of the engine compartment of an armored tractor with its armor protection,
excluding, at least, the negative consequences of such “heat engineering recipes” for the operational
safety of the tractor driver mainly, and thereby improve the technical and operational characteristics
of armored tractor. The proposed options make it possible to improve the technical and operational
characteristics of the armored tractor through the use of such arrangement of the considered compo-
nents of the tractor (the cabin with operator's workplace, the power compartment, limited by the
hood, and the heat exchange hatch), that allow to meet the maximum requirements, which are a vis-
ibility from the cabin and protection of the cabine from weapons that fall into the cover. The results
obtained seem to be a sufficient basis for an optimistic forecast of the implementation of this devel-
opment in the existing technological structure of the domestic economy.

Keywords: tractor, tractor-based engineering vehicle, armoring, cooling system, anti-
bullet and anti-fragmentation protection, ricochet.
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Analysis of the operation of a flat sieve that vibrates in a horizontal plane
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B cooTtBercTBUU C monoxeHusMu JIOKTpUHBI MPOJAOBOIBCTBEHHON Oe3omacHocTH Poccuiickoit
denepanun HEOOXOIUMO YBEJIIMUEHHE YIEIHHOTO BeCa 3€pHAa OTEYECTBEHHOTO MPOHM3BOJICTBA Ha
MupoBoM phIHKE — HE MeHee 95 MmpoiueHToB. DToMy crocoOcTByeT Hannuue B Poccuiickoit Dexe-
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panuu 9 IpoIEeHTOB MOCEBHBIX IUIOMAAEH OT MUPOBBIX, U3 KOTOPbIX 40 mpoueHToB yepHo3eM. O -
HaKo mocieyoopouHas 00paboTka BCEr0 3epHOBOrO BOpPOXa, MPUBO3UMOIO C IMOJIEH BBITOJIHSAETCS
MMOTOYHBIMHU JIMHUSIMHU, TJI€ Ha TMOJIHOTY pa3/elIeHHs] OKa3bIBAIOT BIUSHUE MOKAa3aTEIN 3aCOPEHHO-
CTH U BJIQYKHOCTH CBEXEYOpaHHOTO 3epHa. Tak MOBbIIIEHHE BIAXHOCTH Ha 1% OT 0a3uCHBIX MOKa-
3aTelsield, CHIKAET MPOU3BOJUTEILHOCTh 3€PHOOUUCTUTENLHON TEeXHUKU Ha 2%, a TOBBIIICHUE
BJIAXXHOCTH Ha 1%, CHM)KaeT mpou3BOAUTENBHOCTh Ha 3%. [1o3TOMY 3€pHOTOKOBBIM X034lCTBaM
CTpaHbl HY>KHBI IPOTPECCUBHBIE TEXHOJIOTHH ISl TOCICyOOpOUHO 00pabOTKH 3epHA, U3 KOTOPHIX
MOKHO BBIJIEJIUTh OCHOBHBIE CIOCOOBI YBEIMYEHUS MPOU3BOJAUTEIBHOCTH MAIWH: PaBHOMEPHOE
pacmpesieNieHuss CeMsIH TI0 TUIOIIAIU peleTa, 0ojee KadeCTBEHHOE MOMNaJaHus YaCTUIBI B OTBEP-
CTHE pelleTa, yBeTUYeHHE CKOPOCTH JABIXKEHHUS 3epHa Ha MOBEPXHOCTH PEIIET, YCIOKHEHHE 3aKOHa
KoseOaHuil pereTHbIX cTaHOB. COTJIaCHO BBHIMOJIHEHHBIM HCCIEAOBAHUSM MOJTHOTA Pa3/IeIcHUs Ha
MMOBEPXHOCTHU pEIIeTa 3aBUCAT OT MOKa3aTesiell OTHOCUTEIBHOTO JBUKEHHS YaCTHUIIbI, a TAKKE yIiia
HaKJIOHA OTBEPCTHUM K HANpPaBJICHUIO CXOJa, CKOPOCTh U MEPEeMEIEHNE 36PHOBKU MPU B3aUMOCH-
CTBUM C JUIMHHOM KPOMKOI OTBEpCTHs pelleTa, COBEpPILIAIOIIEro rapMoHuyYeckue konedanus. Ha
OCHOBAHHMM YEro MOXHO JaTh CIEAYIOIIME PEKOMEHIAIMU: MPOIECC Cerapaluu ylay4yliaeTcs: npu
yrJie HakJIOHa OTBepCcTUil pemiera 3 = 45°, yactoTa Kosiebanuii pemera N = 110 MuH ", aMIUIATY/a
kosnebanuii perera A = 0,09 M, yron monepedyHoro HakJioHa pemeTa o, = 1,5° + 2,5°. Ha atom pe-
XKUMe pabOThl, OYUCTKA 36pHOBOM CMECH MPOBOAUTCS KAaYECTBEHHO B COOTBETCTBUU C arpOTEXHU-
YECKUMU TPEOOBAHUSIMU.

Knrouesvie cnosa: 3eprosoil 6opox, cenapayus, noinoma pasoenenus, npoooIbHOe KO-
JnebaHue, peuiemo, napamempsl UOPAYUU.

In accordance with the provisions of the Food security Doctrine of the Russian Federation, it is
required to increase the share of domestically produced grain in the world market at least to 95 per-
cent. This is facilitated by the presence of 9 percent of the world's cultivated areas in the Russian
Federation, where black soil is 40 percent. However, post-harvest processing of the entire grain
heap brought from the fields is performed by production lines, where the completeness of separa-
tion is influenced by the contamination and moisture content of freshly harvested grain. An increase
in humidity by 1% of the baseline reduces the productivity of grain cleaning equipment by 2%, and
an increase in humidity by 1% reduces productivity by 3%. Therefore, the country's grain-flow
farms need modern technologies for post-harvest grain processing. The main methods of increasing
the productivity of machinery can be distinguished. They are: a uniform distribution of seeds over
the sieve area, a better particle penetration into the sieve hole, an increase in the speed of grain
movement on the surface of the sieves, a complication of the law of vibrations of sieve mills. Ac-
cording to the performed studies the completeness of separation on the sieve surface depends on the
indicators of the relative motion of the particle, as well as the angle of inclination of the holes to the
direction of descent, the speed and movement of the grain when interacting with the long edge of
the sieve hole, performing harmonic oscillations. The following recommendations can be made: the
separation process improves at an angle of inclination of the sieve openings 3 = 45°, the frequency
of sieve vibrations n = 110 min™, the amplitude of sieve vibrations A = 0.09 m, the angle of the
sieve transverse inclination a, = 1.5 ° = 2.5 °. The cleaning of the grain mixture is carried out quali-
tatively in accordance with the agrotechnical requirements in this operating mode.

Keywords: grain heap, separation, separation completeness, longitudinal vibration,
sieve, vibration parameters.

«Tpaktopsl u cenbxo3mamnHb» Ne 4, 2020 9



Pedepartsl crareii.

TEOPUSA, KOHCTPYUPOBAHUE, UCIIBITAHUA
THEORY, DESIGN, TESTING

DOI: 10.31992/0321-4443-2020-4-35-44

BausiHue ghopmel Kay6Hell kapmodgheia Ha Kauecmaeo pa3zdeseHusl Ha hpakyuu
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Influence of the shape of potato tubers on the quality of separation into fractions by the
working bodies of potato sorting machines
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MHorue npou3BOIUTEIN CEIbCKOXO3SMCTBEHHON MPOAYKIIMH CTATKUBAIOTCS € IpoliemMaMu
COPTUPOBaHUS KIIyOHEH KapTodens IIOCKONH M OBaIbHOM (popM Ha pazmepHble (PpakiUHU POJIUKO-
BBIMH COPTHUPOBAIBHBIMU MOBEPXHOCTSIMH. B craThe paccmarpuBaercsi BIUSHHE (OPMBI KIyOHEH
KapTodelss Ha CKOPOCTb UX OPHUEHTALUU OTHOCUTEIBHO KaIMOPYIOIIMX OTBEPCTHH, M Kak clel-
CTBHE II0OKa3aTeed IPOU3BOAUTEIIBHOCTA MAIIMH M KadeCTBa BBIINOJIHAEMOro Iporecca. Llensro
HCCIIEIOBAHMSI SIBJIICTCSI OIIPEIesIEeHUE TPHUUMH MOBPEXKACHUS KIyOHEeH IPU COPTUPOBKE U CIIOCOOBI
ux ycrpaHeHus. OO0OCHOBaHA B3aUMOCBSI3b KMHEMATHUECKUX MapaMETPOB POJIMKOBBIX MOBEPXHO-
crei kapTodenecopTUpOBAIbHBIX MAIIMH U (OpPMbI KIIyOHEH, 103BOJISAIONIAs CHU3UTh IOBPEXkKIe-
HUS U TOBBICUTHh Ka4e€CTBO COPTUPOBKM KapTodens Ha ¢pakuuu. s onpenesnenns B3auMOCBsI3U
¢dopMbl KITyOHEH M KMHEMAaTHYeCKMX MapaMeTpPOB POJMKOBOM MOBEPXHOCTH MPOBENEH Pl dKCIle-
pUMEHTOB. B mepBOM 3KCHEpUMEHTE OIpPEeAessIoch KOJWYECTBO KIyOHEH, KOTOpble NpOUIyT
CKBO3b KaIMOPYIOILYIO ILENb 33 ONPEAEICHHOE BpEMsI TP pa3IMYHbIX NE€PEJATOUHBIX OTHOILICHUIX
B NIPUBOJIE POJIMKOB KaJMOpYIOIIel MOBEpXHOCTH. Bo BTOpOM 3KcnepuMEHTe HaXOAMIIOCh BPEMs,
32 KOTOPOE OMNpEJeNIeHHOE KOJIMYEeCTBO KIyOHEH pa3iauuHOW (GOpMbI MpPOieT CKBO3b KaluOpyro-
IIy!0 NoBepXxHOCTh. Ha OCHOBaHMUM NMpPOBENEHHBIX MCCIENOBAHUM NpPEACTABICHBI IpapuKU KCIIe-
PUMEHTAJIBHBIX 3aBUCUMOCTEH KOJIMYecTBa KIyOHEH TOMIMHON 43 MM MpOoLIeIIINX B KaJIuOpyto-
U 3a30p MEXIy posinkamu 42 MM 3a BpeMs 5 CeKyHJ OT COOTHOILIEHHS OKPY>KHBIX CKOpOCTEel
MEXJy POJMKAMHU, U IpauKu 3aBUCUMOCTH M3MEHEHHs] BpEMEHU MPOXOKIACHUS TPYIIbI KI1yOHEH
tonuHoN 40 1 42 MM yepe3 1IeIb MEXKIY POIMKaMU IMUPUHONU 42 MM OT COOTHOIIEHUSI OKPY>KHBIX
CKOpOCTEM Mexay poiaukaMu. Ha OCHOBaHMM NPOBEIEHHBIX HCCIEJOBAHHUM YCTaHOBJIEHO, 4TO
COOTHOIIEHHUE OKPYKHBIX CKOPOCTEH COCEIHUX POJIMKOB, 00pa3yloIMX KaluOpyIOIIyl0 IIelb,
OKa3bIBAIOT CYIIECTBEHHOE BIMSIHUE Ha KaYECTBO pa3felieHus KIyOHel Ha GpaKLuu U SBISIOTCS
MPUYUHON HAHECEHUsI UM TOBPEXKJICHUMN, CBA3aHHBIX ¢ nedopmarnmeii. [IpencraBneHHbIil anamms
MO3BOJISIET OLICHUTh BIUSHUE (POPMBI KIIyOHSI Ha KadecTBO pas3zesieHHs KIIyOHEeH pOJIMKOBBIMH Ka-
JTUOPYIOIKMMHU MTOBEPXHOCTAMU KapTO(elecOpTUPOBAIBHBIX MAIlIMH, a TaKKe YKa3blBaeT MyTH CO-
BEPILICHCTBOBaHMS KOHCTPYKLUUI TEXHUKHU JUIsL 10pabOTKU KapTodens nocie yOOpKu U mepes mnpo-
Taxei.

Knrouesvie cnoea: xnyouu, xapmodghensb, copmupoeka, KapmogenecopmuposanbHasl
MAWUHA, NOBPENCOeHUsl, Kauecmeo pazoenenus, Qpakyuu, poruKosas NOePXHOCHb.

Many agricultural producers are faced with problems of sorting flat and oval potato tubers into
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size fractions using roller sorting surfaces. The paper studies the influence of the shape of potato
tubers on the speed of their orientation relative to the calibrating holes, and, as a consequence, the
performance indicators of machines and the quality of the process performed. The aim of the study
is to determine the causes of damage to tubers during sorting and ways to eliminate them. There
was substantiated the relationship between the kinematic parameters of the roller surfaces of potato
sorting machines and the shape of tubers, which makes it possible to reduce damage and improve
the quality of sorting potatoes into fractions. A number of experiments were carried out to deter-
mine the relationship between the shape of tubers and the kinematic parameters of the roller surface.
In the first experiment, the number of tubers that will pass through the calibrating slot in a certain
time was determined at different gear ratios in the drive of the rollers of the calibrating surface. In
the second experiment, the time was found for a certain number of tubers of various shapes to pass
through the calibrating surface. The graphs of the experimental dependences of the number of tu-
bers of 43 mm thick passed into the calibrating gap between the rollers of 42 mm in 5 seconds on
the ratio of the peripheral speeds between the rollers are presented. And the graphs of the depend-
ence of the change in the time of passage of a group of tubers with a thickness of 40 and 42 mm
through the gap between the rollers with a width 42 mm from the ratio of the peripheral speeds be-
tween the rollers are given. Based on the carried out studies, it was found that the ratio of the pe-
ripheral speeds of adjacent rollers, forming the calibrating slot, have a significant effect on the qual-
ity of the separation of tubers into fractions and are the cause of damage influenced by deformation.
The presented analysis makes it possible to assess the influence of the shape of the tuber on the
quality of the separation of tubers by roller calibrating surfaces of potato sorting machines, and also
indicates the ways of improving the design of equipment for the finalization of potatoes after har-
vest and before sale.

Keywords: tubers, potatoes, sorting, potato sorting machine, damage, separation quali-
ty, fractions, roller surface.
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B craTthe npemyiokeHa METOIUKA JUIsl ONPEIEIICHNS YAEIbHOTO CONMPOTUBIICHUS MTOYBBI U NpE-
CTaBJIEHbI Pe3yJbTaThl IPOBEAEHHBIX UcCIeOBaHUN. OJHUM U3 OCHOBHBIX JIMMUTUPYIOHINX (ak-
TOPOB TPU ONpPEAETICHUN LIMPUHBI 3aXBaTa MOYBOOOPAOATHIBAIOILIEIO OPYAUS SIBJISETCS yIEIbHOE
CONPOTHUBJICHHUE MOYBBI. JlaHHBIN MOKA3aTeNb ABJISIETCA KOJUYECTBEHHONW XapaKTEepPUCTUKOW TPYHO-
eMKOCTH 00paboTKH MouBkl. [103TOMY HpU MPOEKTUPOBAHUU HOBOM TEXHUKH HEOOXOJIUMO HMETh
JIOCTOBEPHBIE JJAHHBIE O €ro 3HaueHuu. [IpeacraBieHHbIe B HAYYHOU JUTEpaType AaHHbBIE O BEIH-
YMHE YJEIbHOIO COIPOTUBIIEHUS MOYBBI UMEIOT YCPEIHEHHBIN XapaKkTep W HE YyYMTHIBAIOT Iapa-
METpPOB MOo4YBoOOpabaThiBatoluX pabounx opraHoB. [loaTomy omnpeneneHue yneiabHOIO COMPOTHB-
JICHUS! TIOYBBI JJIsI pabOYMX OPraHOB C W3BECTHBIMHU IApaMETpPaMH SBISETCS aKTyalbHOM TeMOM
Hay4YHOro uccienoBanusd. Llens ucciieoBanuii — onpeeneHe BeIUYUHbI YASIbHOTO COIPOTUBIIE-
HUS TIOYBBI [T OYBOOOPA0ATHIBAIOIIMX pabOYMX OPraHOB C U3BECTHBIMM MapaMmeTpaMu. Meronu-
Ka HMCCJIeI0BaHUN COCTOUT M3 AKCIIEPUMEHTAJIbHOIO OMpPEeIeHHs 00IIEero TAroBOro COnpoTHBIIe-
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HUS T0YBOOOPA0ATHIBAIOIIETO OPYAMS U JajbHEUIIed MaTeMaTH4ecKoi 0OpaOOTKH MOTydeHHBIX
AKCIICPUMEHTAIIbHBIX JJAHHBIX HA OCHOBAaHWUHU panroHanbHON Gopmyinbl B.I1. INopsukuna. st npo-
BEJICHUS DKCIIEPHUMEHTAILHBIX HCCIIEAOBAaHUI Obuta pazpaborana mabopaTopHas yCTaHOBKA, KOH-
CTPYKIIMSI KOTOPOW TIO3BOJISIET UCKIIFOUUTH BIIMSHUE €€ COOCTBEHHOT'O Beca Ha TATOBOE COMPOTHB-
JIeHWe, BO3HHKAIOIIEE NPU TPEHUHU DIIEMEHTOB padOYero opraHa O MOYBY. YCTAHOBIIECHO, YTO IS
paccMaTpuBaeMbIX TIOYB, KOTOpBIC SIBISIOTCS TUIHYHBIMEU i1t CeBepHoro KasaxcraHa, ynenbHoOe
COMPOTHUBJICHUE MMOYBHI cocTaBisieT k = 45908 H/M% [Tonyuyennsrit koaddumuenT Bapuanuu v < 10
% TOBOPUT O HE3HAUUTEIILHOW M3MEHYMBOCTH PACCMATPUBAEMOT0 BapHallMOHHOTO psana. CienoBa-
TEJIBHO, TIOJYYEHHOE Y/EIbHOE COMPOTUBIICHUE MOYBBI MMEET JOCTOBEpHOE 3HauYeHue. [lomydeH-
HBIE PE3y/IbTaThl OyayT MCHOJIB30BAHBI MPU OOOCHOBAHWU HIMPUHBI 3aXBaTa MOYBOOOpabaThIBaro-
IIET0 OPY/IHSI C PaCCMATPUBACMBIMK PA0OYUMH OpraHaMHU.

Knrouesvie cnoea: wupuna 3axeama, obujee msazoeoe conpomugienue, y0erbHoe co-
npomueieHue no4eul, 21y00Kas oopabomrka nouewl, NIOCKOPeNCYWUll pabodutl opeaH, a1a-
bopamopuas ycmanoska, Cesepuviii Kazaxcman, 3KcnepumeHmanvHole UCCIe008aHUsl, pa-
yuonanvras popmyna B.I1. ['opsaukuna.

The paper proposes a method for determining specific soil resistance and presents the results of
the conducted research. One of the main limiting factors in determining the working width of the
tillage implement is specific soil resistance. This indicator is a quantitative characteristic of the la-
bor intensity of soil tillage. Therefore, when designing new machinery, it is necessary to have relia-
ble data on its value. The data presented in the scientific literature on the value of specific soil re-
sistance are average and do not take into account the parameters of tillage working tools. Therefore,
the determination of specific soil resistance for working tools with known parameters is the current
topic of scientific research. The purpose of the research is to determine the value of specific soil re-
sistance for working tools with known parameters. The research method consists of the experi-
mental determination of the total draft resistance of the tillage implement and further mathematical
processing of the obtained experimental data on the basis of the rational formula of Vasily P.
Goryachkin. To conduct experimental research, a laboratory unit was developed. Its design elimi-
nates the impact of its weight on the draft resistance, arising from the friction between the parts of
the working tool and soil. It was found that for the soils under consideration, which are typical for
Northern Kazakhstan, the specific soil resistance is k = 45908 N/m?. The obtained coefficient of
variation v < 10 % indicates a slight change in the considered variation. Therefore, the obtained
value of the specific soil resistance is reliable. The obtained results will be used to substantiate the
working width of the tillage implement with the working tools under consideration.

Keywords: working width, total draft resistance, specific soil resistance, deep tillage,

sweep tillage tool, laboratory unit, Northern Kazakhstan, experimental research, Vasily P.
Goryachkin rational formula.
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Determination of the rotation speed of chopped hay on the surface of the separator sieve

of the leaf part of herbs
a.1T.H. T. AGHIDKaHyIIHI, T. Abilzhanuly, DSc in Engineering,
k.T.H. JI.T. AGHIDKaHOB D.T. Abilzhanov, PhD in Engineering
TOO «Hayuno-npouz600cmeentulil yeHmp LTD “Scientific Production Center of
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Kazaxcman, of Kazakhstan,
spcae@yandex.kz spcae@yandex.kz

JUis TOBBIIEHUST NPOM3BOJCTBA KMUBOTHOBOAUYECKOM MPOAYKIMH HEOOXOIUMO IIPOU3BECTU
KOPMJIEHUE JKUBOTHBIX IOJHOPALMOHHBIMU KOpMOcMecsMH. OCHOBHBIM M3 KOMIIOHEHTOB KOp-
MOCMECH SIBJISIETCS KOMOMKOpPM, KOTOPBIH COCTOUT M3 3€pHOBBIX KOPMOB, BUTAMHUHHO-TPaBSHOM
myku (BTM) u apyrux no6aBok. B HacTosimiee BpeMs anst mpou3BoactBa BTM npumeHsoTcst BbI-
COKOTEeMITepaTypHbIE CIIOCOOBI CYIIKH CEeHa, TPEOyIomuMe OOIBIINX 3aTpaT U JOPOTHUX TEXHUIECKUX
cpenctB. [loaTomy st CHUKEHHS SKCIUTyaTallMOHHBIX 3aTpPaT M CTOMMOCTH OOOpYIOBaHUS HaMU
MPEJI0KEHBI TEXHOJOTHS U JUHUS 71 ipurotoBieHus BTM u3 nucroBoit yactu tpas. B cocrase
nuHun npurotoBieHrss BTM oCHOBHOI MalllMHOM SIBISIETCS cenaparop JIMCTOBOM 4YacTU TpPaB U3
IIpe/IBAPUTENILHO U3MEIbUEHHOT0 CeHa. BhllosIHeHne mpolecca cenapaluy CBI3aHo ¢ TeM, 4TO IpU
M3MENBYCHUH CYXOTO CeHa B OE3PELICTHBIX M3MENIbYUTENIX HEKHAas JUCTOBas 4acThb MEIKO H3-
MEJbYaETCsl, ITO CIIOCOOCTBYET IPOLIECCY CEMapupOBaHus JIMCTOBOW yacTu Tpas. Llenp uccnenona-
HUWA COCTOMUT B OIPEACIICHUH CKOPOCTU MEPEMEUICHUsI CEHA MO MOBEPXHOCTH PEIIETa, MO3BOJISIIO-
el onpeneauTh TPOU3BOAUTENBLHOCTD JIMHUU 110 MaccOBOM Iojaye u mo Mmyke. s teoperuue-
CKOI'O OIPEJENICHUs] CPEAHEN CKOPOCTH MEPEMELIEHUs peleTa MPUMEHEH METO/I MaTEMaTUYECKOT O
aHaJin3a, a JJI1 ONpEJENICHUs JEHCTBUTENBHOrO 3HAYEHUs CKOPOCTH IEPEMEILIEHHUS] CeHa IO II0-
BEPXHOCTH peIlIeTa UCIOIB30BaH METO] OJHO(PAKTOPHOTO SKCIIEPUMEHTAILHOTO HCCaea0BaHus. B
pe3ysibTaTe TEOPETHUECKUX MCCIIETOBAaHUM MOTyYeHbl aHAIUTUUECKHUE BBIPAKEHUS Ul OIpesese-
HUS IPOU3BOUTENBHOCTH CENApaTopa, CPEIHUX CKOPOCTEN NEPEMENIEHUS pEIIeTa B TOPU3OHTAIb-
HOM HalpaBJIEHUU U MEpPEMEILEHHUs CeHa 110 MOBEPXHOCTH peuleTa. B pesynprare skcriepruMeHTalb-
HBIX MCCIIEIOBAaHUM MOJIy4€Ha 3aKOHOMEPHOCTh U3MEHEHUS CPEIHEN CKOPOCTH NEPEMELICHUS CEHA B
3aBUCUMOCTH OT JJIMHBI PElIeTa, U JJaHHas 3aKOHOMEPHOCTh OOECIeYMBAET MOJIyY€HHE IMITUpHYe-
CKOT'O BBIPQXEHUS JJIs1 ONPEICIICHUS JEHCTBUTEIIBHOIO 3HAYEHUS CPEIHEN CKOPOCTH MEpPEMEIICHUS
CJIOSI ceHa IO MOBEPXHOCTH perera U oHa paBHa 0,19 m/c. Ilpu cpenneit Npon3BOAUTEIBLHOCTH JIH-
HUU 10 MaccoBOH Mojaue TOJIIMHA MEPEeMEenIaeMoro Closl Mo MOBEPXHOCTH peliera Obuia paBHA
0,0186 M, 1 OHa He sIBJIIETCS MAaKCUMaIbHOMU I cenaparopa JIMCTOBOM YacTH Tpas.

Knrwouesuvie cnosa: cenapamop, peuiemo, JuCmoesdas 4acnbv CeHd, CKoOpocmbv nepemeue-
HUA CeHa, np0u3600um€ﬂbHO0WZb cenapamopa.

To increase the production of livestock products, it is necessary to feed the animals with full-feed
mixtures. The main component of the feed mixture is feed, which consists of grain feed, vitamin-
grass meal (VGM) and other additives. Currently, high-temperature methods of drying hay are used
for the production of VGM, which require high costs and expensive technical means. Therefore, to
reduce operating costs and equipment costs, authors proposed a technology and a line for the prepa-
ration of VGM from the leaf part of herbs. As part of the VGM preparation line, the main machine
is a separator of the leaf portion of grass from chopped hay. The separation process is due to the fact
that when grinding dry hay in sieveless shredders, the delicate leaf part is finely chopped, this con-
tributes to the process of separating the leaf part of the grasses. The purpose of the research is to
determine the speed of hay moving along the surface of the sieve, which allows to determine the
productivity of the line by mass feed and flour. For the theoretical determination of the average
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speed of movement of the sieve, the method of mathematical analysis was used. To determine the
actual value of the speed of movement of hay on the surface of the sieve, the method of one-factor
experimental research was used. As a result of theoretical studies, the analytical expressions were
obtained to determine the performance of the separator, the average speeds of the sieve in the hori-
zontal direction and the movement of hay on the surface of the sieve. As a result of experimental
studies, a regularity of the change in the average speed of hay movement depending on the length of
the sieve was obtained, and this regularity provides an empirical expression for determining the ac-
tual value of the average speed of hay layer movement on the surface of the sieve and it is 0.19 m/s.
With the average line capacity for mass feeding, the thickness of the transported layer over the sieve
surface was 0.0186 m, and it is not maximal for the separator of the leaf part of grasses.

Keywords: separator, sieve, sheet part of hay, hay movement speed, separator produc-
tivity.
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Modern selection and seed grain harvesters of foreign companies

K.T.H. [onprsnua B4 V.Ya. Gol'tyapin, PhD in Engineering
OI'BHY «Pocungopmazpomexy, Federal State Budgetary Scientific Institution
golwol@mail.ru “Rosinformagrotekh”, Moscow, Russia
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D¢ hekTUBHOCTh ¥ MHTEHCU(UKALUS CEIEKIIMOHHO-CEMEHOBOAUECKUX MPOLIECCOB B 3HAYUTEIb-
HOM CTENEeHM 3aBUCAT OT OCHAIEHMS CEJIEKIIMOHHBIX YUPEKJIEHUN COOTBETCTBYIOIIMMU TEXHUYE-
CKUMH cpeAcTBamu. M3 Bcell TEXHHUKH, UCIIOJIB3YEMON B CEJIEKIIMOHHO-CEMEHOBOAUECKOM IPOIIEC-
ce, HauboJiee CI0KHBIMU 110 KOHCTPYKIUHU U B SKCILTyaTalluy SBJISIOTCS 36pHOYOOpPOUYHbIE KOMOAi-
Hbl. K HUM, B oTniMune oT oOIIEeNpOM3BOICTBEHHBIX MAIINH, MPEABbABISIOTCS MOBBIIIEHHBIE arpo-
TEXHUYECKHUE U crienuduyeckue, o0yclIOBIECHHbIE TEXHOJIOTHEN BEACHUS CEJNEKIIMOHHON paboThl,
TpeOoBaHusA. AHAJIN3 U OLIEHKA IOKa3aTeJed TeXHUYECKOro ypOBHS, a TakXe OCOOCHHOCTEH KOH-
CTPYKLUHU 3€pHOYOOPOUHBIX KOMOAHOB /AJIsl CENEKIIMHM M CEMEHOBOJICTBA 3apyOeKHOr0 MPOU3BO-
CTBa MO3BOJMT MOTPEOUTENSIM NPUHATH 00OCHOBAHHBIE PELICHUS 110 UX MPUOOPETEHUIO U HCIIOJb-
3oBaHut0. Hanbonee n3BecTHIMU 3apyO€KHBIMU NPOU3BOAUTEISIMU CIIEUAIbHBIX MAIlIWH JJIs Cce-
JICKIIUH, CEMEHOBOJCTBA M arpOHOMHYECKUX HCCIIeIOBaHUi sBistoTcs kommanuu «Wintersteiger,
«Sampo Rosenlewy, «Ziirn Harvesting», «Haldrup», «Almaco», «Kincaid» u «Baural». Anamu3
MoKa3aJl, YTO CEJIEKLIIMOHHBIE U CEMEHOBOAUYECKUE KOMOAMHBI, BBITyCKaeMble STUMH KOMIAHUSIMH,
OOBIYHO MMEIOT THJIPOCTATHYECKYIO0 TPAaHCMHUCCHIO, OCHAIIAIOTCS OBICTPOCHEMHBIMHU KaTKaMH pas-
JMYHOTO HA3HAYEHUS M LUIMPUHBI 3aXBaTa, OTJIMYAIOTCS HAJMYMEM Pa3HOOOpPa3HOTO JOMOJHUTEIb-
HOTO 000pyI0BaHMS, HECKOJIBKUX BapUAHTOB YOOPKH CEMEHHOIO M 3€pHOBOr0O Marepuaia (B yma-
KOBKH, MEIIIKH, KOHTeWHepbl, OyHkep). Hapsny ¢ 6apabaHHBIMM B UX KOHCTPYKIMSAX HAUMHAIOT HC-
M0JIb30BaThCS OJTHO M IBYX POTOPHBIC MOJIOTHIIbHBIC ammapathl (kommanuu «Almaco» u «Bauraly).
WX MOIIHOCTh, OPUEHTUPOBAHHAS HA MHOI000pa3ue pa3MepoB OMBITHBIX JENSHOK, pa3IMyHbIe 3Ta-
bl CEJIEKIIMOHHO-OMBITHRIX PabOT M KOJIMYECTBO COOMPAEMOro Marepuala, IPUHUMAET 3HaueHUs
oT 20 10160 kBT, a auamerp MonoTHIBHOrO OapabaHa, OCHOBHOro pabouero opraHa KoMOaifHOB,
Haxoxautca B auamnasone 350—500 mm. OCHOBHOE OTIIMYHE CEJIEKIIHOHHO-CEMEHOBOIUYECKUX KOM-
06aifHOB OT OOLIETIPOU3BOACTBEHHBIX — HAJMUYME CUCTEM MPEJOTBPAILICHHUsS CMEIIUBaHUs yOupae-
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MBIX KYJIBTYp, THEBMAaTHUYECKOH TPAaHCIIOPTUPOBKU 3€pHA, B3BEUIMBAHUsA, 0TOOpa P00, H3MEpEeHuUs
BiIaxHOCTH. /Iy cOopa M aHanM3a JaHHBIX KOMOAiHBI KOMIUIEKTYIOTCSI IPOrpaMMHBIM obecrede-
HUEM U OOPTOBBIMU KOMITBIOTEPAMU ¢ BO3MOXKHOCTBIO pacreyaTku Heo0X0AuMoi nHpopMaIuu.

Knrwuesvie cnosa: cenexyus, ceMeno800Cme0, O€NsIHKA, KOMOAQUH, MOJOMUIbHbIUL aAN-
napam, Jjcamka, npo2pammHoe obecneyeHue.

The efficiency and intensification of breeding and seed-growing processes largely depend on
equipping breeding establishments with the appropriate technical means. The most complex in de-
sign and operation of all the equipment used in the selection and seed-growing process are grain
harvesters. In contrast to general production machinery grain harvesters are subject to increased
agrotechnical and specific requirements due to the technology of breeding work. Analysis and eval-
uation of indicators of the technical level, as well as design features of grain harvesters for selection
and seed production of foreign production will allow consumers to make informed decisions on
their purchase and use. The most famous foreign manufacturers of special machines for breeding,
seed production and agronomic research are Wintersteiger, Sampo Rosenlew, Ziirn Harvesting,
Haldrup, Almaco, Kincaid and Baural. The analysis showed that breeding and seed-growing com-
bines produced by these companies usually have a hydrostatic transmission, are equipped with
quick-detachable headers for various purposes and working widths, and differ in the presence of a
variety of additional equipment, several options for harvesting seed and grain material (in packag-
ing, bags, containers, bunker). Along with drum threshing machines, one and two rotary threshing
machines (Almaco and Baural companies) are beginning to be used in their designs. Their power,
focused on a variety of sizes of experimental plots, various stages of selection and experimental
work and the amount of collected material, takes values from 20 to 160 kW, and the diameter of the
threshing drum, which is the main working body of the combines, is in the range of 350-500 mm.

Keywords: selection, seed production, plot, harvester, threshing apparatus, header,
software.
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Justification of the operating modes of the needle disk of a new design
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CoxpaHeHHEe M HaKOIUIEHHE IPOAYKTHMBHOW ITOUYBEHHOH BJIarM B 30HAX C HEIOCTATOYHBIM
YBJIQXKHEHUEM U TOJIBEPKEHHBIX BETPOBOIM 3pO3MU HE TEpsieT CBOEW aKTyalbHOCTH. V3BecTHBIE
JIMCKOBBIE MrOJIbYaThle paboune OpraHbl POTAILMOHHBIX OOPOH, MpeAHa3HAa4YEeHHBbIE Js MOBEpX-
HOCTHOHM 00paboTKM MO cTepHEBBIM (hoHaM, B OOJbIIEH Mepe HalpaBJIEHbl HA PHIXJIEHHE BEPXHETrO
MOYBEHHOTO Iy1acta. HenmpaBuiabHO BHIOPAHHBIN PEKUM HUCIOIB30BaHUS CYILECTBYIOIIMX UTOJIbYa-
ThIX OOPOH OMaceH Ype3MEPHBIM PACIIBUIEHUEM U UCCYIIEHHEM IMOBEPXHOCTH ILI0IOPOAHOMN MOYBHI.
B cBsi3M ¢ 3TUM, IPENTIOKEHO HOBOE TEXHUYECKOE PELIEHUE UT0JIbYATOr0 JUCKA C U3MEHSIOLIENCS
(dbopMoil U1, TO3BOJISIOLIEE PHIXJIUTh BEPXHUIN CIIOW MOYBBI C BBHINOJHEHHUE JIYHOK Ha TTIOBEPXHOCTH
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nonsi. [louBooOpabaTeIBatoliee opyaue ¢ UroJb4aThIMUA JUCKAMH COCTOMT M3 CTYIHIIBI C 3aKper-
JICHHBIMM Ha HEeW WIJIaMH, IPUYEM JUCK YCTAHOBJICH a()pOHTAIBHO, KaXKAas UIJa BBIIOJHEHA W3-
MEHSIIOIEHCs OPMBI, TIepBast MOJIOBUHA OT OCHOBAHUS UTJIbI BHIIIOJHEHA KBaIPaTHOW (HOPMBI, BTO-
pasi TIOJIOBUHA - IHMpaMHUAaIbHOM (OpMBI C BEpIIMHOW Ha KoHLE UIibl. Mcrnonb3oBaHue Takux
UTOJIbYATHIX AUCKOB C UIJIaMH, KOTOPBIE JIETYe NMPOHMUKAIOT B I10YBY, IIO3BOJISIOT KAUECTBEHHO U3-
MeJIbYaTh MOKHUBHBIE OCTATKU U PBIXJIUThH MOYBY, YTO IOBBIIIAET KaueCTBO OOPaOOTKMU MOYBBI.
[TpoBeeHHBIE MCTIBITAHUS HOBOTO WIOJBYATOrO JWUCKA MO (POHY MHOTOJIETHHX TPaB, MO3BOJMIN
000CHOBAaTh OCHOBHBIE PEKUMHBIE [10KA3aTeJI HOBOro pabouero opraa. J{ius cymecyaHoi 1mo4Bbl
tBeprocthio 14,5 kxlla ¢ arpohoHOM MHOTOJIETHUX TpaB, TAKUX KaK KOCTpELl O€30CThIN U JIIOIEpHA,
YCTAQHOBJICHO, YTO MaKCUMAaJIbHBIN MapaMeTp Ul BIaroHaKOIUIEHUs! OyJIeT JOCTUTHYT IpU CKOpO-
CTH B 7 KM/4 ¢ YrJIoM aTaku paBHBIM 0°, a PBIXJICHHUS IPU CKOPOCTH 9 KM/4 ¢ yriioM aTaku B 16°.
PanyoHanbHeIM apaMeTpoMm, pH KOTOPOM MPOUCXOAUT HE TOJBKO HAKOIUIEHUE BJaru, HO U Kade-
CTBEHHasi 00pabOTKa MOYBHI, JJOCTUTACTCA MPU YCTAaHOBKE yriia aTaku — 4° U CKOPOCTH JIBHKCHUS
arperaTta — 7 KM/4.

Knroueevle cnosa: uconvuamslii Ouck, pabouutl opear, nouea, OOpoHa, Yeon amakxu,
énaza, 1YHKU.

The preservation and accumulation of productive soil moisture in areas with insufficient mois-
ture and subject to wind erosion does not lose its relevance. Known disc needle-like working bodies
of rotary harrows, intended for surface treatment on stubble backgrounds, are mainly aimed at loos-
ening the upper soil layer. An incorrectly selected mode of using existing needle harrows is danger-
ous by excessive spraying and drying out of the surface of fertile soil. In this regard, there was pro-
posed a new technical solution for a needle disk with a changing shape of needles, which makes it
possible to loosen the top layer of soil from making holes on the surface of the field. A tillage tool
with needle discs consists of a hub with needles fixed on it. The disc is installed afrontal, each nee-
dle is made of a variable shape, the first half made from the base of the needle is square, and the
second half is pyramidal with a top at the end of the needle. The use of such needle discs with nee-
dles, which more easily penetrate the soil make it possible to efficiently chop up crop residues and
loosen the soil, which improves the quality of soil cultivation. The tests of the new needle disk
against the background of perennial grasses made it possible to substantiate the main operating pa-
rameters of the new working body. For sandy loam soil with a hardness of 14.5 kPa with an ag-
rophone of perennial grasses, such as awnless rump and alfalfa, it was found that the maximum pa-
rameter for moisture accumulation will be achieved at a speed of 7 km / h with an angle of attack
equal to 0 °, and loosening at a speed of 9 km / h with an angle of attack of 16 °. A rational parame-
ter, at which not only moisture accumulation occurs, but also high-quality soil cultivation, is
achieved when the angle of attack is set to 4 ° and the speed of the unit is 7 km / h.

Keywords: needle disc, working body, soil, harrow, angle of attack, moisture, holes.
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[lepen kaxabIM CEIbXO3MPOU3BOJUTENIEM BCErJa CTOUT MpodiiemMa, O KaKOro cpoka cledyeT
AKCIUTYaTUPOBATh CJIOKHYIO CEIhCKOXO3SMCTBEHHYIO TEXHHUKY, KOTJa MpUOOpeTaTh HOBYIO, HIIH
BoOOIIle, KOTJa ClelyeT MepexoAuTh Ha HOBoe HampapieHue. CloKHas CEeTbCKOXO3SIMCTBEHHAS
TEXHUKA CTOUT JOPOro, OOCIYKUBAaHUE U PEMOHT JIOPOTOM, a Hallla PhIHOYHAA IKOHOMHKA — HE-
npenckasyemMa. Perenue 3Toi mpo0aemMbl paccMaTpUBaeTCs Ha MPUMEPE YOOPKU O3UMOM MIITEHUIIBI
CaMOXOJTHBIM 3€pPHOYOOPOYHBIM KOMOAHOM 4eTBepTOoro kiacca. [Ipemiaraercs ciieqyrommas Teope-
THUYeCKas MPEANOChIIKA PEIIeHUs YKa3aHHOU BbIlIe MpoOsieMbl. CenbX03Mporu3BOIUTENb MPUoOpen
3epHOYOOPOYHBIN KOMOAIH 3a 5 MJTH. py0., U JAJIbIIE TI0 TOJIJaM CYMMHUPYIOTCS 3aTPaThl, CBI3aHHBIC
C €ro dKCIUTyaTallMel: Ha ToprYe-cMa30yHble MaTepualbl, 3apab0THYIO IJIaTy MEXaHU3aTOpPOB, 3a-
TpaTbl Ha PEMOHT M TEXHHUYECKOe oOCIyXMBaHUE KOMOaliHa, 3aTpaThl Ha 3allacHbIE YacTH, BO3Je-
JBIBaHUE U YOOPKY 3€pHA, HAJIOTU U JIp. Y Ke MOcIe MATOro rojia SKCIUTyaTallii 0 UHCTPYKIUIM
3epHOYOOPOUHBIN KOMOaliH TpeOyeT KanuTaabHOTO PEMOHTA, PAaCcTyT C TEUEHUEM BPEMEHH 3aTPaThl
Ha PEMOHT U o0ciyxuBaHue. [IpudbLIb cenpxo3npon3BoautTens GopMUPYETCs KaK pa3HOCTh 3aTpar
oT peanu3anuu 3epHa. C TEUCHHEM BPEMEHU IMPOU3BOAUTEIHLHOCTh 3€pHOYOOPOYHOrO KoMOaiiHa
CHIDKAETCS U B KaKOW-TO MOMEHT JKCILTyaTalusi kKoMOaiiHa CTaHOBUTHCA YOBITOUHOM, 3TO U €CTh
«TOYKa MOPAJIBHOTO CTAPEHMs» MAIMHBI, KOI/Ia CEeJIbXO3MPOU3BOJUTEND JO0JDKEH PelIaTh: MOKY-
MaTh HOBBIN KOMOAWH MM MEHSThH CBOM OM3HEC.

Knrwouesvie cnosa: 3eprnoybopounviii KomOauH, 03uMas nuleHuyda, dKCnayamayus, 3a-
mpamal, peanuzayus, npudvLLb.

Each agricultural producer is always faced with the problem of how long complex agricultural
equipment should be used, when it will be the need to buy a new one, or in general, when the need
IS to switch to a new direction. Complex agricultural machinery is expensive, maintenance and re-
pairs of it are expensive as well, and our market economy is unpredictable. The solution to this
problem is considered on the example of winter wheat harvesting with a self-propelled fourth-class
combine harvester. The following theoretical prerequisite for solving the abovementioned problem
is proposed. An agricultural producer purchased a combine harvester for 5 million rubles, and then
the costs associated with its operation are summed up over the years: for fuels and lubricants, wages
for machine operators, costs for repair and maintenance of the combine, costs for spare parts, culti-
vation and grain harvesting, taxes, etc. After the fifth year of operation already, according to the in-
structions, the combine harvester requires overhaul, and the costs of repair and maintenance are
growing over time. The profit of an agricultural producer is formed as the difference between costs
of the sale of grain. Over time, the productivity of the combine harvester decreases and at some
point the operation of the combine becomes unprofitable; this is the point of obsolescence of the
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machine, when the agricultural producer must decide either to buy a new harvester or to change his
business.

Keywords: combine harvester, winter wheat, operation, costs, sales, profit.
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