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U CEJIbXO3MALLUUHDbI

HAYYHO-MPAKTYECKIMN XYPHAST

BEOYLLIMW XXYPHAJT OTPAC/I TPAKTOPHOIO
N CE/TbCKOXO03AMCTBEHHOMO MALLUMHOCTPOEHA




rONXKAEBY 3axupy Apbiresanosuuy — 70 ner

8 aerycta 2021 r. ucnonHunoce 70 NeT M3BECTHOMY POCCUIACKOMY YyYEeHOMY
B 06NACTM PA3PABOTKM M CO3L0AHUS CENbCKOXO3ANCTBEHHbIX MALUWH
fopoxaeBy 3axupy Apbire3anoBuyy — 3aMeCTUTENO OupekTopd
NO WHHOBAOLMOHHOM W BHEAPEHYEeCKOW fesdTenbHoCcTn PefepanbHOro
rocygapCTBEHHOro BI0AXETHONO HAYYHOrO yuypexaeHus «PenepanbHbli
HOYUYHbIN ArpPOUHXEHEePHbIN LeHTp BVIM», npodeccopy MockoBCKOro
NONUTEXHMYECKOTO YHuBepcuteTa u MITY um. H.O. baymaHa, goktopy
TEXHWMYECKNX HAYK, mpodeccopy, YneHy-koppecnoHaeHTy PAH, uneny
penKonnerum HaLero XypHana.

3.A. Topxaes poguncsa B ropone bapna AsepéanoxaHckon CCP. B 1972 .
okoHUMN ASHEDTEXUM nm. M. Asnzéekora B baky. B1975-1978 rr. — acnmnpaHT,
HOYUYHbIM coTpyaHuK MBTY umenn H.O. bBaymaHa, B 1979 r. 3awmtun
KQHAMAATCKYHO AUCCEPTALMIO MO TEXHUYECKNUM HAYKOM.

B 1979-2002 rr. paéoTan B [ocyoapCTBEHHOM HAYYHO-MCCNEAOBATENICKOM
TPOKTOPHOM MHCTUTYTE «HATW», roe npowen nyTe OO MOBHOMO HAYYHOro
coTpyaHuKaA. B1994 I 3aLWnTMA LOKTOPCKYHO ANCCEPTALMIO.

B 2002-2014 rr. — reHepanbHbii gupekTop «dDefepansHOro nccnepo-
BATENbCKOIO UCMbITATENBHOIO LEHTPA CEeNIbCKOXO39MCTBEHHOMO
MALUMHOCTPOeHus». C 2014 . no HOCTosLLEE BPEMS — 3AMECTUTESNb ANPEKTOPA
Mo MHHOBALMOHHOM 1 BHegpeH4Yeckomn aestensHocTn GIEHY GHALL BUM.

3.A. TogxaeB sBnseTcs ABTOPOM Gonee 250 HAy4YHbIX TPYOOoB, MOHOMPAdUA
N 30BPETEHN B OBNIACTU CO3AAHNS U UCCNEAOBAHMS MALUMHOCTPOUTENBbHBIX
KOHCTPYKLMA, UHOOPMALIMOHHBIX TEXHOMOIMM, MATEMATUYECKOTO U KOMMBIOTEPHOrO MOAENMPOBAHMS npoLleccos. [og ero
PYKOBOACTBOM BbINonHeHo 6onee 60 HNOKP no co3gaHmnto MOGMnbHOM KONECHO-TYCEHNYHON TEXHWUKM, B TOM YUCTIE S1EMEHTOB
KOHCTPYKLMK, B PAMKOX FOC30KA3d, rOCOB0POH30KA3d M 3AKA3A MPEeanpuUsTUin 1M opranusaumin PO, 3.A. Togxaes
HEeMoCpPeaCcTBEHHO y4acTBoBaAn M pykosoau HUOKP no cozgaHmio M CoBepLIEHCTBOBAHMIO TpakTopos T-10, T-170 (YT3),
T-250 (AT3), T-30, T-40 (BT3), K-744 (NT3), T-15K (XT3), aBTroMoéuns ebicokoin npoxoaumoctn 3UN-133IA n gpyroin
OBTOTPOKTOPHOM TEXHUKW, ArPEraToB U Y3/10B. Pe3ynbTaThl TEOPETUYECKMX N SKCMEPUMEHTANMBHBIX MCCNEOOBAHUI BHEOPEHbI
N MPUMEHSIOTCS HO MHOTMX NpeanpuaThsax PO nctpaH CHI.

3.A. TooXaeBblM PA3PABOTAHbLI HOBbIE TEOPWM, METOObl MOLENTMPOBAHUS U MPOrPOMMHbIE KOMMMIEKChl OS5 OLEHKMU
OMHAMWUYECKUX MPOLLECCOB HAMPYXEHWUS, MPOYHOCTU U OONATOBEYHOCTU MOOGUIBHBLIX CENbCKOXO3ANMCTBEHHbLIX MALLUMH
CO CITOXHbIMW HENMMHENHBIMW KUHEMATUYECKUMU CBA3GMU SNIEMEHTOB KOHCTPYKLMM U MPWY CIYYAMHBIX XAPAKTEPAOX BHELLUHUX
BO3OENCTBUNA,

— CO300H W BHeOpeH MNPOrpAMMHO-MATEMOTUYECKUIA KOMMNEKC «MHOrOKPUTEPUANBHAS ONTUMU3ALUS KOHCTPYKLMIA
CEJbCKOXO3AMCTBEHHbIX MALLUMHY», MO3BOMSIOLMIA PELIOTb CMOXHbIe 3a4AYM ONTUMU3ALMM MPW HONMMYUKM BOSIbLLIOTO YMCHa
KpUTEPUEB KAYECTBA N BAPLMPYEMBIX MAPAMETPOB;

— PelleHbl BOMpPOChbl CO300HNA BbICOK03¢¢eKTMBHbIX MeTOoOOB M CPedCTB CTeHOOBbIX, MOJIMMTOHHbLIX N SKCMTYATAUMOHHbIX
UCMbITOHWM 019 COBEPLUEHCTBOBAHUSA CEJTbCKOXO3AMCTBEHHbIX TOAKTOPOB;

— PO3PAGOTAHbI KOHLLEMNTYASIbHbIE CXEMbI, POrPAMMHO-ANMAPATHOE O6ecrneyeHme BbICOKOIDDEKTUBHLIX 2NEKTPOMPUBOLOB
CENbCKOXO3ANCTBEHHbBIX MALLMH,;

B HacTodwee Bpems 3.A. TogxoeB BefeT pPABOTY MO CO3MAHUIO POBOTUNPOBAHHbBIX MOBUMbHBIX SHEPreTUYEeCKMX
M TPOHCNOPTHO-TEXHOMOMMYECKUX CPEeOCTB CEeNbCKOro XO3[MCTBA M UX 3KOSOTMYECKM 6e30MACHbBIX XOOOBbIX CUCTEM,
061a0A0LLMX MOBbLILLEHHOM MPOXOAMMOCTBIO WU MOHUXEHHbBIM OOBAEHWeM Ha nousy. B ®IEHY ®HALL BMM pykosoguT
PA3PABOTKON MHHOBALMOHHOM MOBWUIbHOM TArOBO-TPAHCMOPTHOM TEXHUKW OJ19 CEebCKOro XO39MCTBA, B TOM 4ucCle
HQ OBTOMOTU3MPOBAHHOM 3M1EKTPOMNPUBOAE.

3.A. TopxoeB ocyLLecTBASET NPenofoBATENbCKYO AeATENbHOCTb U MOAFOTOBKY HOYYHBIX KOAPOB B AOMKHOCTH Npodeccopd
B MI'TY um. H.3. BaymaHa, MockosckoM Monutexe n GIreOY BO PTA3Y. MM pa3paboTaHbl padoyne NporpaMMbl AUCLUMNINH
«CTATUCTUYECKAS OUHOMMKA MOBUIIbHBIX MALWMH» U «CenbCKOXO3SMCTBEHHAS POBOTOTEXHUKA». FBMSETCS UNEHOM Tpex
CrneumarnbHbIX COBETOB Mo 3almUTEe aMccepTaumin (8 MockosckoM Monutexe , MITY um. H.3. Baymara, ®IBHY ®HALL BUM).
Mop ero HAy4yHbIM PYKOBOOCTBOM BbLIMNOSHEH PSA KOHOWAATCKMX M OOKTOPCKMX OMCCEePTALMA MO MALUMHOCTPOEHMUIO
N POBOTOTEXHMKE.

C 2016 1. — uneH HayuyHoro coeeta no pPoBOTOTEXHMKE M MexaTpoHuke PAH. B 2019 r. n36paH 4neHoM-KoppeCcnoHAEHTOM
PAH (OToenenme cenbckoxo3amCTBEHHBIX HOYK, CEKLIMA MEXAHU3ALMM, 3NEKTPUGUKALMM M ABTOMATU3ALNM).

fABnseTcs KOOPAMHATOPOM PoccuicKomn TexHonorndeckom nnaTdopmel «IHHOBALMOHHbLIE MALLMHHBIE TEXHOMOMMM CebCKOro
XO39MCTBA», 0O6beamHsatoLLen onee 45 opraHmaaumin ANK PO,

YneH pepkonnernm XypHana «TpaKTOPbI M CEbXO3MALLMHLI» 1 PeadKLIMOHHOMO COBETA XYPHANA «APKTUKA: MHHOBALMOHHbIE
TEXHONOIMU, KOAPbI, TYPU3MY.

Pepakuus XypHana «TpCIKTOpr U CeNIbXO3MALUUNHbI»
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rNIABHbI PEOAKTOP

KAMWUHCKWUI Banepuit HaymoBuy — npodeccop, [0KTOP TEXHNYECKUX Hayk; npodeccop MOCKOBCKOrO MOMNTEXHNYECKOTO YHUBED-
CUTETA, YNeH SKCMepTHOTO COBETA BETEPAHOB (CTapeiLunH) OTPAC/W NOPLLHEBOrO ABUraTenecTpoeHns Poccum; 3acnyXeHHblii paboTHUK
npombiLLneHHocT MockoBckoii obnactu (Mocksa, Poccusi)

OTBETCTBEHHbIA PEOAKTOP

JIENELIKUH Anekcanpp BnagmmupoBuy — npodeccop, kaHanaaT TEXHMYECKUX Hayk; npodeccop MOCKOBCKOrO MOAMTEXHUYECKOrO
yHMBepcuTeTa, A0LEeHT MOCKOBCKOro rocyiapCTBEHHOr0 TEXHUYECKOro yH1BepcuTeTa umenmn H.9. baymana (Mockea, Poccus)

PEAAKLMOHHAS KOMJIErUS

BAXMYTOB Cepreii BacunbeBuy — npodeccop, JOKTOP TEXHUHECKUX HayK; 3aMECTUTENb FeHepanbHOr0 AMPEKTOopa MO Hay4yHOW
pabote [0cyaapCTBEHHOr0 Hay4HOro LieHTPa PP «LleHTpanbHbIi Hay4HO-MCCNEA0BATENbCKIA AaBTOMOOMBHBIA 11 ABTOMOTOPHbIA UHCTUTYT
,HAMW®» (Mocksa, Poccusi)

FOMKAEB 3axup, Apbire3anoBuy — uneH-koppecnoHaeHT PAH, npodeccop, AOKTOpP TEXHWYECKWMX HayK; 3aMecTWUTeNb AMpeKTopa
M0 MHHOBALWIOHHOM 1 BHEAPEHYECKON AesTenbHocTv MDefepanbHOr0 HaydHOro arpouHxeHepHoro LieHTpa BUM (Mockea, Poccus)

FOPOAELKUN KoncTautu McaakoBny — npodeccop, AOKTOP TEXHUYECKMX Hayk; Mpodeccop MOCKOBCKOrO MOMMTEXHUYECKOrO
YHUBEPCUTETA; 3aC/yXeHHbI MalmHocTpouTens PO (Mockea, Poccus)

DEBSAHUH Cepreit HukonaeBuy — npocdeccop, AOKTOP TEXHUYECKMX HayK; npodeccop Poccuiickoro rocyaapCTBEHHOTO arpapHOro
yHuBepcuTeTa — MCXA (MockoBCkasi cenbckoxo3sicTBeHHas akanemus) umenn KA. Tumupsizesa (Mockea, Poccus)

EPOXUH Muxann HukutbeBuy — akagemuk PAH, fOKTOp TeXHUYECKMX Hayk; npodeccop PoCcuiickoro rocymapCTBEHHOMO arpapHoOro
yHuBepcuTeTa — MCXA (MockoBCkasi Cenbckoxo3aiicTBeHHast akanemus) umenn KA. Tumupsisesa (Mockea, Poccus)

JXXAJTHUH 3pyapp BukropoBuy — npodeccop, A0KTOP TEXHUYECKMX HayK; 3aBeaylolumii oTaenom QefepanbHOro HaydHOrO arpomHXe-
HepHoro LeHTpa BUM; 3acnyxeHHbii pestens Haykm PO (Mocksa, Poccust)

N3MAIIIOB Auppeii lOpbeBuy — akanemuk PAH, IOKTOp TEXHUYECKMX HayK; AupekTop DeaepanbHOro HayyHOro arpouHXEHEPHOMO
uentpa BUM (Mockea, Poccus)

KOBAJIEB Muxaun MuxaiinoBuy — [IOKTOP TEXHUYECKMX HAyK; Hay4Hblii PykoBOAuTENb (DenepansHoro HayYHoro LIEHTPA NyBsHbIX
KyNbTyp; 3aCnyXeHHbiii n306peTarens PO (Teepb, Poccus)

KOTUEB T'eopruii OneroBuy — npodeccop, JOKTOP TEXHUYECKMX Hayk; 3aBedytowmii kadpenpoit MOCKOBCKOro rocynapCTBEHHOrO
TEXHNYECKOro yHMBepcuTeTa meH H.9. baymaHa; 3acnyxeHHblii fesitens Hayku PO (Mockea, Poccus)

KYTbKOB lenHapuii MuxaiitnoBu4 — npocdeccop, A0KTOP TEXHUYECKMX HayK; Npodeccop POCCHIACKOro rocyaapCTBEHHOTO arpapHoro
yHuBepcuTeTa — MCXA (MockoBCkasi CeNnbCkox03sicTBeHHas akaaemus) umenn KA. TuMmpsiaesa; 3aCiyXeHHbI IeSTeNb HAyKu U TEXHWKM
P® (Mockea, Poccus)

JIAYYTA HOpuit dépopoeuy — akanemuk PAH, 10KTOp TEXHUYECKMX Hayk; akafieMUK-CexpeTapb OTaeneHusi CenbCKoX03sMCTBEHHbIX
Hayk PAH, npencepatens JkcnepTHoro coseta OTaeneHus CenbCkoxo3aincTBerHbix Hayk PAH (Mockea, Poccus)

JIOBAYEBCKUWN SkoB MetpoBuy — akamemuk PAH, 1OKTOp TeXHMHeCKMX Hayk; MepBbiii 3aMecTutens ampektopa demepansHoro
Hay4HOro arpomHxeHepHoro LeHTpa BUM (Mockea, Poccus)

JIAWWEHKO Muxaun BonbdpenoBuy — npocdeccop, AOKTOP TEXHUYECKUX Hayk; 3aBedytoLmii kapenpoit Bonrorpaackoro rocynap-
CTBEHHOr0 TEXHNYECKOro YHmBepcuTeTa (Bonrorpan, Poccus)

MAPYEHKO Anppei MeTtpoBuy — npodeccop, AOKTOP TEXHUYECKMX HayK; NPOPEKTOP No HayyHoii pabote HTY XMW (HaumoHanbHbIi
TEXHUYECKUA YHUBEPCUTET «XapbKOBCKMIA MONMTEXHUYECKMA UHCTUTYT»), 3aMecTUTeNb rnasbl CoBETa NPOPEKTOPOB MO HayyHOi paboTe
BY308 YkpanHbl, akafemuk AkaieMum BbICLLEN LUKOMbI YKPauHbI, YNEeH-KOPPECTIOHAEHT VIHXeHepHOIi akaaemum YkpauHbl (XapbkoB, YkpauHa)

HATPUALLBWUJIU Tamas MamueBuy — akanemuk HaumoHanbHON akagemun Hayk [pyaum, npodeccop, AOKTOP TEXHWMYECKMX Hayk;
avpekTop NHeTUTyTa MexaHuky MatuvH um. P. isanu (UMM); naypeart HauyoHanbHoii npemin Fpy3aum B 06nacTtu Hayku (Tounmem, Mpy3us)
NPEAWTEP Bukrop — npodeccop, AOKTOp TEXHUYECKUX Hayk; npodeccop YHMBepcuTeTa npuknafHbix Hayk (OcHabptok, FepManms)
CKBOPL,OB Apkapuii AnekceeBuy — npodeccop, OKTop Gpu3nko-MaTeMaTUIeckux Hayk; NPOPEKTOP Mo UCCNEA0BaHUAM 1 pa3paboT-
kam MoCKOBCKOro nosuTexHn4eckoro yHmeepcuteta (Mockea, Poccus)

COJIOBbEB Pynonbd HOpbeBny — [0LEHT, KAHANOAT TEXHUYECKUX HAyK; AMPeKTop LieHTpa CenbeKoXo3fCTBEHHOrO MALLMHOCTPO-
eHus [ocyIapCTBEHHOTO HayyHOro LieHTpa P@ «LleHTpasnbHbIii Hay4HO-UCCNEeaoBaTeNbCKUIA aBTOMOOWUIbHBI U aBTOMOTOPHbIA UHCTUTYT
,HAMW®» (Mocksa, Poccusi)

CTACUNEBMUM Anpgpeii FTeopriueBuy — reHepanbHbiil KOHCTPYkTop OAO «MT3» (MuHckmii TpakTopHbIii 3a804) (MuHck, benapyck)
®OMWH Banepuii MuxaiinoBu4 — npodeccop, A0KTOP TEXHUYECKMX HAyK; Npodeccop MOCKOBCKOro NOAUTEXHUYECKOTO YHUBEPCUTETA,
uneH SKCNepTHOrO COBETA BETEPAHOB (CTapeMLLMH) OTpaCcnuM NOpLUHEBOro ABuratenectpoerus Poccun (Mockea, Poccus)

®YKC Kpuctnan — n0KTOp TEXHUYECKMX HAyK; MEHEMXep NPOeKTa Mo cuctemam 60NbLUMX ABUraTeneil MexayHapoaHOH MHXUHUPUH-
roBoii komnanum AVL List (Anstalt fiir Verbrennungskraftmaschinen List — «MHcTUTYT aBurateneii BHyTpeHHero cropakus ,Jnct*») (Mpau,
AscTpus)

LUYMAH Onac¢ — reHepanbHbiil aupektop 000 «D3B Pyc» MexmyHapoaHO MHXUHMPUHIOBOW koMnanumn FEV (Forschungsgesellschaft
fiir Energietechnik und Verbrennungsmotoren — «/ccnenoBarensckasi KOMNaHWs No CUIIOBLIM arperataM W BUrateisiM BHYTPEHHErO
cropaHusi») (AaxeH, Mepmanus)
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KOJIOHKA I'"TIABHOTI'O PEJAKTOPA

opozue opy3va!

YetBeprbiM HOMepoMm 3a 2021 rom Mbl MPOIODKAEM JBIKEHHE B HAMPABICHUM COBEPIICHCTBO-
BaHUA >KypHajia «TpakToOpel M CEJIbXO3MAIIHMHBD) B YaCTH COOTBETCTBUS TPEOOBAHMAM MEXKITYHA-
POIIHBIX HAYKOMETpPUYECKUX 0a3 JaHHbIX C esbio uanekcaimu B MHB ]I Scopus u Web of Science.
KomnexkrrBoM m3nanusi caenaHo yxe MHoroe. Ceiiuac pazpabaThiBaeTCs HOBBI CAMT.

Cpenau HammX CWIbHBIX CTOPOH — PUTMHMYHOCTH M IMEPUOJMYHOCTH BBIITYCKOB. MBI XOTHUM CO-
31aTh XOPOIIMA M3AATENLCKUN TopTdenb kypHaia. [IpocuM Bac mpomobkaTh M HapallMBaTh IMy0-
JMKAlM B M3JIaHHH, a TAKKE BOBJIEKATh B ATOT NPOLIECC KOJUIET M3 BAIllMX CETEBBIX KOHTAKTOB.

Ha Ttpetbeil cTpanuie 00JI0KKM HOMEpa Mbl MyOJIMKyeM MaTepHall, MOCBSILEHHBINA I00WICI0 13-
BECTHOIO POCCHICKOTO YYEHOrO B OONACTH Pa3pabOTKU M CO3/IaHMs CEIbCKOXO3SMCTBEHHBIX Ma-
mvH ['omkaeBa 3axuna Aapire3anoBuda — 3aMECTUTEIN JUPEKTOPa M0 MHHOBALIMOHHOM M BHEIPEH-
YeCKOM JesATenbHOCTH PenepansbHOr0 Hay4dHOro arpoumkeHepHoro neHrpa BUM, unena penkoJi-
JIETUM W OHOTO M3 CaMBbIX aKTHUBHBIX aBTOPOB HAIIETO KYypHAJIA.

[To3npaBnsiem 100WIsApa U JKEJIa€M €My CYacThs, 3[J0POBbs, a TAKKE OOJIBIINX YCIIEXOB B Hay4-
HO, MHKEHEPHOM U MeJarormieckor J1esiTebHOCTH!

B.H. Kamuncxuii,
0.m.H., npogheccop, 21a8HbLIL PeOAKmMop
aocypuana « Tpakmopul u cenvxo3vaulun bl y

EDITOR-IN-CHIEF'S COLUMN

Dear friends!

The fourth issue of year 2021 continues our movent towards improving Tractors and Agri-
cultural Machinery journal in terms of compliance with the requirements of the international scien-
tometric databases for the purpose of indexing in Scopus and Web of Science. The staff of the jour-
nal has already done a lot. A new website is currently being developed.

Among our strengths are the rhythm and frequency of issues publishing. We want to build
a good publishing portfolio for the journal. We ask you to continue and increase publications in the
journal, as well as to encourage colleagues from your personal network in this process.

The third page of the cover of this issue includes a material dedicated to the anniversary of
the famous Russian scientist in the field of development and creation of agricultural machinery
Zakhid A. Godzhaev, Deputy Director for Innovation and Implementation Activities of the Federal
Scientific Agroengineering Center VIM, Editorial Board Member and one of the most active au-
thors of our journal.

We congratulate the anniversary celebrant and wish him happiness, health, as well as great
success in scientific, engineering and teaching activities!

Valery N. Kaminskiy,
DSc in Engineering,
Editor-in-Chief of the Tractorsand Agricultural Machinery journal
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OINYBJIMKOBAHHBIX B JAHHOM HOMEPE KYPHAJIA
ABSTRACTS OF THE PAPERS

HOBBIE MAIIUHbBI U OBOPYJTOBAHHUE
NEW MACHINES AND EQUIPMENT

DOI: 10.31992/0321-4443-2021-4-6-12

O6ecnevyeHue pexxumoe pabombi ebicegarouje20 annapama crneyuanusupoeaHHbIM
obopydoeaHuem

Ensuring the operating modes of the seeding apparatus by specialized equipment

n.1.H. Kupees .M., I.M. Kireev, DSc in Engineering

k.T.H. Kopais 3.M., Z.M. Koval, PhD in Engineering
SumuH D.A. F.A. Zimin

Hosoxybanckuii punuan @®I'EHY Novokubansk Branch of Federal State
«Pocunpopmacpomexy (KyoHUUTuM), Budgetary Scientific Institution
Hogoxybanck, Poccus Rosinformagrotekh (KubNIITiM),
zinakoval@mail.ru Novokubansk, Russia

zinakoval@mail.ru

[Tpenmerom uccnenoBaHus SBISIETCS MPOLECC BBICEBA CEMSH BBICEBAIOIIMM allapaToM M MOKa-
3aTelll KauecTBa UX pachpejeneHus B panok. Llens nccnenoBaHuii — 00OCHOBAHHE PALMOHAIBLHOIO
TEXHOJIOTMYECKOro MpoLecca paclpeieNieHHs] CEMsSH MNpONAIIHBIX KYJIbTYP B PAJOK NHEBMAaTHY e-
CKMM BBICEBAIONMM armapaToM. [IpuMeHsIoch crielmalibHoe 00OpYIOBaHHE B CHCTEME oOecTied e-
HU 00OpPOTOB BBICEBAIOIIETO AKCKA, NPUCACHIBAHUSA CEMSH K €ro OTBEPCTHSIM, MHEBMOTPAHCTIOPTA
CEMSH TIOCJIEe OT/EJICHUs OT OTBEPCTHS BBICEBAIOIIETO AMCKA I KOHTAKTHOTO B3aMMOJCHCTBUS C
NpUEMHON IUIOMIAJIKOM JaTyMKa YMCiia CEeMsIH U ocaxleHus B cOopHuke. HoBm3Ha uccienoBaHMii
3aKIII0YAeTCsl B NMPUMEHEHUH aKyCTHIECKOro JAaTYHMKa €IUHAIHON PETHCTPalH BEICEBAEMBIX BBICe-
BAIOIIMM amnapaToM CEMSH C MajbIM MPOMEXXKYTKOM BPEMEHH, MO3BOJIAIONIETO MPOBOAHTH OLECHKY
KayecTBa pabOThHI BHICEBAIOIIETO aMapara Mo CPeIHEKBAAPATHIECKOMY OTKIOHCHHIO CEMSH OT 3a-
JaHHOW HOPMBI MX BBICEBA B HOPMAJIbHOM HMX PACIpE/ICNICHMH B COOTBETCTBUU C 3aKOHOM OOJIbIIMX
yrcesl. PexxuM paboThl MHEBMATHYECKOTrO BBICEBAOIIETO aMMapaTa ¢ MPUMEHEHHEM CICIMAIIM3Hp O-
BAaHHOTO OOOPYIOBAaHHMSI B COCTaBE HCIBITATEIHHOTO CTEHIA OCYIIECTBILUICS HAa TPHUMEpE BHICEBA
CEMSsIH TIOICOJTHEYHHKA C HOPMOM BBICE€BA 3 IIT./TIOT. M JJI YCJIOBHOM CKOPOCTH JIBIDKCHUSI CESIIKU
9 xM/u. IlomydeHHble aHHBIE C Pa3JIMYHBIMHU MPOMEKYTKAMHU BPEMEHH MEXIY PETHCTPUPYEMBIMU
cemenamu B opmare *.WAV nporpammoii «PTC Mathcad Prime» mpencraBisianch KiacCOBBIMU
pacrpe/ieieHsIMU CEMSH B rpauyecKoM BWAE W JaHHBIMH B TabmmuHOW Qopme. KauecTBeHHble
MOKA3aTeM CeMSH JJI TIOCEBA U MX KJIACCOBOE pacHpeiiesieHHe B PSIOK PALMOHAIBHBIMH PEKUM a-
MU pa0bOTHl BBICEBAIOIIETO aIMapara, OICHUBACMBIC CICIMAIM3HUPOBAHHBIM O0OPYJOBaHHEM IIPH
NPUMEHEHNMM 3aKOHAa OOJNBIIMX YHCEN, SBISIOTCS OCHOBOM HAay4YHBIX HCCIICJOBAaHMA MO TPOTHO3H-
POBAHHMIO YPOXAMHOCTH TPOIAIIHBIX KYJIBTYP.

Kniouegwle cnosa: svicesaroujuti annapam, cneyuaibHoe 060py0osatue, 0amiux, eou-
HUYHAS Pe2UCmpayusl CeMsit, N0OCOIHEeUHUK, PACNpeOesieHuUe.

The subjects of the research are the process of sowing seeds with a seeding apparatus and the in-
dicators of quality of their distribution in a row. The goal is to substantiate a rational technological
process of distributing row crops seeds in a row with a pneumatic seeding apparatus. Special
equipment was used in the system of ensuring the revolutions of the seeding disc, sucking seeds to
its holes, pneumatic transport of seeds after separation from the opening of the seeding disc for con-
tact interaction with the receiving platform of the sensor of the number of seeds and its settling in
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the collector. The novelty of the research lies in the use of an acoustic sensor for a single registra-
tion of the sowed seeds with a short time interval, which makes it possible to assess the quality of
the operation of the sowing device by the standard deviation of seeds from a given seeding rate in
their normal distribution in accordance with the law of numbers. The operating mode of the pneu-
matic seeding apparatus from specialized equipment as part of the test bench was carried out as an
example of sowing sunflower seeds with a seeding rate of 3 seeds / linear meter for the convention-
al seeder speed of 9 km / h. The data obtained with different time intervals between the registered
seeds in WAV format by the PTC Mathcad Prime software was represented by classical distributed
seeds in graphical form and data in tabular form. The quality indicators of seeds for sowing and
their class distribution in a row by rational operating modes of the seeding apparatus, assessed by
specialized equipment when applying the law of large numbers, are the basis of scientific research
on predicting the yield of row crops.

Keywords: seeding apparatus, special equipment, sensor, single seeds registration, sun-

flower, distribution

Jna yumuposeanua: Kupees .M., Koane 3.M., 3umun @.A. ObecrneueHue pexuMoB

paboThI BBICEBAIOIIETO anmapara CHeIHMAIM3UPOBAHHBIM 00opymoBanueM // Tpaxkmopwvl u cenv-
xosmauwunwt. 2021. Ne 4. C. 6-12. DOI: 10.31992/0321-4443-2021-4-6-12

Cite as: .M. Kireev, Z.M. Koval, F.A. Zimin Ensuring the operating modes of the seeding
apparatus specialized equipment. Traktory i sel’khozmashiny. 2021. No 4, pp. 6-12 (in Russ.).
DOI: 10.31992/0321-4443-2021-4-6-12

TEOPUSA, KOHCTPYUPOBAHUE, HCIIBITAHUSA
THEORY, DESIGN, TESTING

DOI: 10.31992/0321-4443-2021-4-13-21

CoeepuwieHcmeogaHue duacHOCMUKU YuUu/JAUHAPOoNopuIHesol 2pynnsl MEMoOoM
rnHeeMomecmupoeaHusi

Improving diagnostics of the cylinder-piston group by pneumatic testing

I'pynma K.E. K.E. Grunin

Huorcecopoodckuil 2ocyoapcmeentvlii Nizhny Novgorod State Engineering and
UHIICEHEPHO-IKOHOMUYECKULL YHUBEP CUMmemn, Economic University,

Kuseununo, Poccus Knyaginino, Russia
konst.grunin2010@yandex.ru konst.grunin2010@yandex.ru

3amadeil HAIIETO MCCIENOBAHMS SIBISIETCS OINpENENICHHE BO3HUKAIOIIMX HEIUIOTHOCTEH MpHU I0-
Ja4ye C)KaToro BO3AyXa B HAJMOPIIHEBOE MPOCTPAHCTBO MO AaBJICHUIMH 4, 5 1 6 Krc/cm 2 COOTBET-
CTBEHHO.

Jis momydeHuss Gojiee JOCTOBEPHBIX PE3Yy/IbTATOB 3aMepbl HEIUIOTHOCTH HAATIOPIIHEBOrO MPO-
CTpPaHCTBAa TMyTEM NHEBMOTECTHUPOBAHMS JIOJDKHBI TPOMBBOAMTCS TPEXKPATHO, a OICHMBATH W3HO-
LIEHHOCTh JAHHOTO TPUOOCOMNPSKEHUs CJIEAYET M0 CPEIHUM 3HAYEHHUSAM IOMYYEHHBIX BEJIMYMH.

Jlyist TOro 4TO OBI BBISIBUTH aHAJUTHYECKHE 3aBUCHMOCTH MEXY MOKAa3aHUSIMHU MHEBMOTECTOpA U
Pa3IMYHBIMU BHIaMHM HEWCHPABHOCTEH INUIMHIApAa HEOOXOJMMO, B Mpolecce MpOBEJCHUs SKCIEpU-
MEHTa, CMOJEIUPOBATh HAMOOJNEe YacTO BCTEpYAIOIIMECS TpU PsAOBON SKCIUTyaTalli JBUTATEIS
HEHCTIPAaBHOCTH, KOTOpbIE BIUAIOT HA T€PMETUYHOCTH KaMEpPhl CTOpaHus.

3amaHUpOBaHHBIE SKCTIEPUMEHTANBHBIE HCCIIEAOBAHUS TPOBOAIINCH B YETKOM COOTBETCTBHH C
MOCTABJICHHBIMY 33/1a9aMU U BKITIOYAIIM TP dTara:

[TepBsiit 3Tan BKItO4Yand B ceOs cOOp M aHAIM3 CTATUCTHMYECKHMX JAHHBIX TO0 3aBUCHMOCTH TIOKa-
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3aHAM THEBMOTECTHPOBAHMS JBUraTeNIed OT pas3/IMUHBIX THIOB HEUCIPABHOCTEN IIMHAPONOPII-
nHeBoil rpymmsl (LIIIY) mpu psmoBoil skCIUlyaTalyy, a Tak ke NMHEBMOTECTHPOBAHUE LIAUTMHIPOB
JBUraTeJIed UAYIIMX B KalMTajabHbIA peMOHT U MuUKpoMeTpax ux LI

Ha BTOpoM 3Tane mpoBOIWICS SKCHEPHMMEHT IO MOZEIMPOBAHMIO HEHUCIPABHOCTEW HAa M3TOTOB-
JIEHHOM SKCTIEpPUM EHTAJIbHOM YCTAaHOBKE M Ha pabodeM JBUraTelsie, a TaK jK€ ONpEeJeJICHHUE BIIMSTHUSA
Ha TIOKa3aHWi IHEBMOTECTOPAa COOTHOIIEHWS HEIUIOTHOCTEH B CONPSDKEHMH «IIOPLICHb-KOJIbLIO-
TWIb3a».

Tpetuit sran BKmovan B ce01 00pabOTKy CTATUCTHUECKHX JaHHBIX, 00OpaOOTKy JaHHBIX MONY-
YEHHBIX HETIOCPEICTBEHHO BO BPEMS IPOBEICHUSA KCIIEPUMEHTA C BBEAEHHBIMU HEUCIIPABHOCTSIMHU
IIII" 1 06paboTKy AaHHBIX MOJYYEHHBIX NPU OMNpPECIICHNN BIMSHUA Ha NMOKA3aHUsA ITHEBMOTECTOpA
COOTHOILICHHS HEIUIOTHOCTEN B CONPSIKEHUH «IIOPILEHb-KOJIb [I0-TWIb3a».

Kniouegwie cnosa: osuzamens 6Hympenne20 c2opanus, Yuiuhopo -nopuiHesads epynnd,
NHEBMOmecmop .

The task of author’s research was to determine the emerging leaks when compressed air is sup-
plied to the above-piston space under pressure of 4, 5 and 6 kgf / cm?, respectively.

To obtain more reliable results, measurements of the leakage of the above-piston space by
pneumatic testing should be performed three times. The deterioration of this tribo-coupling should
be assessed by the average values of the obtained values.

In order to identify the analytical relationships between the readings of the pneumotester and var-
ious types of cylinder malfunctions, it is necessary, to simulate during the experiment the malfunc-
tions most often encountered during ordinary engine operation that affect the tightness of the com-
bustion chamber.

The planned experimental studies were carried out in strict accordance with the tasks and includ-
ed three stages.

The first stage included the collection and analysis of statistical data on the dependence of engine
pneumatic testing indications on various types of cylinder-piston group (CPG) malfunctions during
ordinary operation, as well as pneumatic testing of engine cylinders undergoing major repairs and
their CPG micrometer size.

At the second stage, an experiment to simulate malfunctions on an experimental setup and on a
working engine, as well as to determine the influence on the readings of the pneumatic tester of the
ratio of leaks in the “piston-ring-sleeve” interface was carried out.

The third stage included the processing of statistical data, processing of the data obtained directly
during the experiment with the introduced CPG malfunctions and the processing of the data ob-
tained when determining the influence of the leakage ratio in the “piston-ring-sleeve” interface on
the readings of the pneumatic tester.

Keywords: internal combustion engine, cylinder-piston group, pneumotester.

Jna yumuposanua: 'pynnn K.E. CoBepiieHCTBOBaHME THATHOCTHKU IATHHIPOTIOPIIIHE-

BOM I'PYIMBI METOIOM THEeBMOTeCcTUpoBanus // Tpaxkmopul u cenvxosmauunot. 2021. Ne 4. C. 13-
21. DOI: 10.31992/0321-4443-2021-4-13-21

Cite as: K.E. Grunin Improving diagnostics of the cylinder-piston group by pneumatic test-
ing. Traktory i sel’khozmashiny. 2021. No 4, pp. 13-21 (in Russ.). DOI: 10.31992/0321-4443-
2021-4-13-21
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Formation of the dynamic system of the test bench for transmissions at the design

stage
Unen-kopp. PAH, 1.1.1. Tomxkaes 3.A. %, Z.A. Godzhayev', DSc in Engineering,
n.1.1 llexosros B.B.% Corresponding member of the Russian Academy
n.1.1. JIsmenko M.B.2, of Sciences
Mepmsix B.K.?, V.V. Shekhovtsov?, DSc in Engineering
Owmmoe H.B.? M.V. Lyashenzkoz, DSc in Engineering
‘oreHy «DeodepanvHulll HAYUHBLU VK. M?rlya\fz '
azpouncenepnviil yeump (BUM)», Mockea, N.V/. Filippo
Poccus, fichl@mail.ru 'Federal Agroengineering Center VIM, Moscow,
2or50Y BO «Boneoepaockuil Russia, fic51@mail.ru,
cocyoapemeennwiii mexnuyueckuti yuusepcumemy»  Volgograd State Technical University,
(Bonel'TY), Boneoepao, Poccus Volgograd, Russia
shehovtsov@vstu.ru shehovtsov@vstu.ru

B wMarepmanmax cTaThu aHaIM3HMpyeTCs MpolJieMa HECOOTBETCTBHS JIUHAMHUYECKHX CBOWCTB
TPAaHCMHUCCHUH HUCTIBITATEJILHOTO CTEHAAa M TPAHCMHUCCHM pPEajibHOM MAIlWHBI, BCICIACTBHE YETrO MpU
BOCTIPOM3BE/ICHUM HA CTEHIE HArpy30K JUHAMHYECKOrO XapakTepa B psijie CIydaeB IOCJE HCTIBIT a-
HUI TIOMy4YaroTCsl Pe3yJbTaThl, HE COOTBETCTBYIOIIUE pe3ylbTaTaM SKCIUTyaTalmu. CyllecTBEHHO
OTJIMYAIOTCA OOBIYHO COCTaB M CXeMa Tepe/laud CWIOBOIO MOTOKA, a TAKXKe YIPYTo-HUHEPIMOHHBIE
MapaMeTpbl 3JIECMEHTOB YIIOMSHYTBIX TpaHCMHUCCHUNA. Tak, B COCTaB CTEHIOB JJIsl HCTILITAHKUS TPAHC-
MHCCHI OOBIYHO HE BKJIFOYAIOT XOJOBYIO CHCTEMY MAIIMHBI, IOABECKY U P/ IPYTHX Y3JIOB U arpe-
raToB; TPHBOJ] UCTHITATEILHOTO CTEHIA TaKXKe OOBIYHO OCYIIECTBISIETCS JJICKTPUYECKON Mallu-
HOI, a He JBWraTejieM BHYTPEHHETO cropaHusi. B sKkcIulyatalmy Ha JHMHAMUYECKYIO HArpy»Ke H-
HOCTh TPAHCMUCCHUM MAIIIMHBI OKAa3bIBAET BJIMSIHUE COBMECTHasl paboTa Ka)KIoro u3 ee y3JoB, HMe-
IOIIETO TPSMOE WIM KOCBEHHOE BIIMSIHHME HA TPOXOXKIICHHWE CWIOBOTO TOTOKA Yepe3 TPAaHCMHUCCHIO.
[Ipy CTEHIOBBIX K€ UCTIHITAHWSIX B PEKMME TMEPEMEHHBIX HATPY30K HAa ATy HATPYKEHHOCTH OKa3bl-
BAacT BIHSHHE COBMECTHas paboTa HCTIBITYEeMOW TPAHCMHCCHHM C Y3JaMU TPAHCMHCCHUM CTEHAA,
UMEIONIMMY WHBIC JUHAMUYIECKHE XapaKTePUCTHKU. ABTOpaMHU MPeIJIOKESHA ONMCHIBAEMasi B CTAThe
METOJMKa, TIO3BOJIAIONIAsl HA CTaJUM MPOSKTHUPOBaHMS (POPMHUPOBATH COBOKYIHOCTH JUHAMUYECKHX
MapaMETPOB DJIEMEHTOB CTEHIA TaKMM OOpa3oM, YTOOBI TMHAMHYECKHE CBOWCTBA TPAHCMHUCCHUH
CTE€HIa COOTBETCTBOBAJIM JUHAMHUYECKMM CBOMCTBaM TPAHCMHCCHUM peajbHOM Mammebl. [Ipenmo-
KEH CTI0CO0 COJIMKEHMS TMHAMUYECKOM HATPYKEHHOCTH TPAHCMUCCHIN Ha CTEHIE M B COCTaBE pe-
aJbHOM MAIMHBI 32 CUeT IeJICHANPABICHHOr0 (OPMHUPOBAHUS HA dTarle MPOCKTUPOBAHUA COO-
CTBEHHBIX YaCTOTHBIX XapaKTEPUCTUK TPAHCMHUCCHM CTEHAA TaKuM 00pa3oM, 4TOOBI OHM B MAKC H-
MaJIbHOM CTETICHH COOTBETCTBOBAIM XapaKTEPUCTHKAM TPAHCMHUCCUM MalmHbL. {11 3TOro 3a cuer
BapbUPOBAHUSA BEJIMYHMH WHEPIMOHHBIX MAacC M YNPYIHX CBS3€H AIIEMEHTOB TPAHCMUCCHHA CTEHIOB
(OpMHUPYIOTCSI CHIEKTPBI MX COOCTBEHHBIX YAaCTOT TAaKMM O0pa3oM, 4TOOBI B MX BaJIOMPOBOAAX HA
peKMMax, Ha KOTOPBIX HAKAIUIMBAETCS OCHOBHAS YacTh YCTAJOCTHBIX MOBPEKACHUM, (OpMUpPOBa-
Jach CXOAHAas ¢ HAOMIOaeMOl B TPAHCMUCCHUM PEaTbHOM MAIlMHBI KapTHHA KPYTWIHHBIX Koneba-
HUH.

Knrwueegnvte cnoea: cmenooesvie ucnvimanus mpaHCMuccud, ouHamuyeckas cucmema

CcmeH0a, OUHAMUYECKAs CUCMeMA PeabHOU MAUUHbL, MeMOOUKA NPUOIUNCEHUSL YCA0BUL
HAacpyJHcerHus Ha cmeHde K YCHOBUAM dKCnayamayuu.

The problem of the discrepancy between the dynamic properties of the transmission on the test

bench and the transmission of production vehicle was analyzed. When the loads of a dynamic na-

ture are reproduced on the test bench, in a number of cases, after tests, there are obtained the results
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that do not correspond to the results of its operation. Usually the composition and scheme of the
power flow transmission, as well as the elastic-inertial parameters of the elements of the mentioned
transmissions, differ significantly. The test bench for transmissions usually does not include the
chassis of vehicle, suspension and a number of other components and assemblies. The test bench is
also usually driven by an electric machine rather than an internal combustion engine. During opera-
tion the dynamic loading of the vehicle's transmission is influenced by the joint work of each of its
units, which has a direct or indirect effect on the passage of the power flow through the transmis-
sion. In the mode of variable loads of bench tests, this loading is influenced by the joint operation of
the tested transmission with the transmission units of the test bench, which have different dynamic
characteristics. The authors proposed the method, which allows at the design stage to form a set of
dynamic parameters of the stand elements in such a way that the dynamic properties of the stand
transmission correspond to the dynamic properties of the transmission of a production vehicle.
There was offered a method for converging the dynamic loading of transmission on the test bench
and as part of a production vehicle due to the purposeful formation at the design stage of the intrin-
sic frequency characteristics of the test bench transmission so that they correspond to the maximum
extent to the characteristics of the vehicle transmission. The varying of the values of the inertial
masses and elastic connections of the transmission elements of the test benches, the spectra of their
natural frequencies are formed in such a way that in shaft line on modes, when the main part of fa-
tigue damage accumulates, a picture of torsional vibrations is similar to those observed in the
transmission of a production vehicle.

Keywords: bench tests of transmissions, dynamic system of the bench, dynamic system

of a production vehicle, technique for approximating loading conditions on the bench to
operating conditions.

Jna yumupoeanun: I'omxaes 3.A., lllexono B.B., Jlsmenko M.B., Mepmsik B.K., ®u-
murmoB H.B. ®opmupoBaHre AUHAMUYECKONW CHCTEMBI CTEHIA MU UCTIBITAHUS TPAHCMUCCHUM Ha
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Pe3ynbmamabi npoeedeHusi aKcriepuMeHmarsbHbIX uccsedoeaHul
mpakmopa, OCHaW,eHHO20 yrnpy20-0emMngupyrow,uM MexaHuU3MoMm rnpu
azpezamupoeaHuu ¢ cesisIKol

Results of experimental studies of a tractor equipped with an elastic-
damping mechanism when aggregated with a seeder

k.T.H. CenbkeBud C.E., S.E. Senkevich, PhD in Engineering

WUnpyenxo E.H., Ye.N. lichenko,

Anekcees U.C. I.S. Alekseyev

@I'BHY ®HAI] BUM, Mockeéa, Poccus Federal Agroengineering Center VIM, Moscow,
sergej_senkevich@mail.ru Russia

sergej_senkevich@mail.ru

OnHuM U3 CYLIECTBEHHBIX (DPAKTOPOB, OKAa3bIBAIOIIMX BIIMSHUE HAa paboTy TpakTopa, SBISETCA
HEYCTAHOBMBLIASICSL HArpy3Ka, BO3HMKAIOLIAS NPHU TPOTaHWH, B HAYAJIBHBIN MEPHOJ pasroHa U TOP-
MOXEHUH. JlJI1 yMEHbIICHUs HETaTHBHBIX IOCJIEACTBHM OT TaKMX HArpy30K NPUMEHSIOTCS YIPYro-
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aeMndupyronye MexaHm3Mbl. Pa3paOoTkoll U M3ydyeHHeM UX MpUMEHEHUsI, yU€Hble 3aHUMAloTCs U
ceiiuac. B HacTosmiell crarbe OBUT MPOBEIECH AHAJIM3 B3aMMHON KOPPEJLMOHHOM (DYHKIWMM M aHa-
T3 B3aMMHOM CHEKTPAJIbHOM IUIOTHOCTH ABYX IPOLECCOB: YAaCTOTHI BpPALCHUS KOJEHYATOrO BaJa
JBUraTeNsl U 4acTOThl BpallleHUsI BEAYILIETO Kojeca. DTOT aHAIW3 MOKa3bIBA€T U3MEHEHHE CKOPOCTHU
MPOXOSIIMX YaCTOT HArpy3Kd IO BaJONPOBOAY CHWIOBOHM MEpeaadyu KOJECHOIO TPAaKTOpa TATOBOIO
K1acca 1,4 B CHIOBYIO Tiepe/jady KOTOPOrO YCTAHOBIECH YNpyro-aeMmnpupyromumi MexanmM. Hc-
CJIe/I0BaHus OBUIM MPOBEICHBI ISl YCIOBHM pabOThI TpakTopa ¢ cesuikoil. Llens wccnenoBanus 3a-
KITFOYaJiach B OMNpEJEJICHUH BIIMSIHUE YIPYro-AeMII(PUPYIONIEr0 MEeXaHW3Ma, YCTAHOBJICHHOTO B CH-
JIOBYIO TIepe/ladyy TPaKTopa, Ha ero paboTy C MpuIlenHON cesnkol. B obmiem ciydae 00BEKTOM HC-
CJeIOBaHUsA SIBISIETCSl TpolecC (YHKIMOHMPOBAHWSI TpaKTOpa TATOBOro kiacca 1.4, KOTOpBIA
HAXOJIUTCSI B arperate C CEesUIKOM. AHAjIM3 B3aUMHOM KOPPEJSIMOHHOM (PYHKIMM JBYX IpPOLIECCOB
NoKa3aJl M3MEHEHWE CKOPOCTH MNPOXOASIIMX YacTOT HArpy3Ku Mo BajonpoBoay. OTHoleHue Bpe-
MEHHU IPOXOXK/IEHUS CHUIHaJla BO3MYILEHMH B ONBITHOM TPAKTOpPE IO OTHOIIEHWIO K CEPHUIHOMY Ba-
pHAHTY TI0O BaJIONIPOBOAY IPHU arperaTUpoOBaHMM TpakTopa ¢ ceskod ymenpmiaetcs Ha 40,1 %.
AHanu3 B3aMMHOM CHEKTPAJIBHOM IUIOTHOCTH TNOKAa3bIBAET CMEIIECHHE YaCTOThl BO3MYHIAIONIMX BO3-
JCUCTBUI 10 OTHOIICHUIO K CEPUIHOMY BAapHaHTy M YMEHBIICHHME WX BEJIMYMHBI MPHU arperaTupo-
BaHMU TpakTopa ¢ cesuikoi Ha 33,3 %. BenmuuHa B3aMMHON CHEKTPaJLHOM IUIOTHOCTH MEHBIIE B
OTBITHOM BapWaHTe TPAKTOPa, YTO MOXKET O3HAYaTh TO, YTO YNPYTroO-AEMIIPUPYIONIMI MEXaHIBM,
KaK 3JIeMEHT CWIOBOH Mepeaady, TOIJIONAeT 4acTh KojeOaHuii HArpy3KH U CHIDKAeT MX CKOPOCTh
pacrpocTpaHeHUs MO BaJIONPOBOY.

Knroueeswie cnosa: ounamuueckue npoyeccwi, ynpy20-0emMnupyrowui MexaHusm, CUno-

6as nepeoava mpakmopa, 83aUMHAs KOPPENAYUOHH A PYHKYUS, 83AUMHASL CNEKMPATIbHAS
NIOMHOCHb.

One of the significant factors influencing the operation of the tractor is the unsteady load that oc-
curs when starting off, during the initial period of acceleration and deceleration. The elastic-
damping mechanisms are used to reduce the negative consequences of such loads. Scientists still
develop and study their application. In this article, the analysis of the cross correlation function and
the analysis of the mutual spectral density of two processes were carried out. The analyzed process-
es were the engine crankshaft speed and the drive wheel speed. This analysis shows the change in
the speed of the passing load frequencies along the shaft line of the traction class 1.4 wheeled trac-
tor power transmission, where an elastic-damping mechanism is installed. The studies were carried
out for the operating conditions of a tractor with a seeder. The purpose of the study was to deter-
mine the effect of the elastic-damping mechanism installed in the power transmission of a tractor on
its operation with a trailed seeder. In the general case, the object of research is the functioning of a
tractor of traction class 1.4 process, which is located in a unit with a seeder. Analysis of the mutual
correlation function of the two processes showed a change in the speed of the passing load frequen-
cies along the shaft line. The ratio of the propagation time of the disturbance signal in the experi-
mental tractor in relation to the production version along the shaft line when aggregating the tractor
with the seeder decreases by 40.1%. The analysis of the mutual spectral density shows a shift in the
frequency of disturbing influences in relation to the serial version and a decrease in their value
when the tractor is aggregated with a seeder by 33.3%. The value of the mutual spectral density is
lower in the experimental version of the tractor, which may mean that the elastic-damping mecha-
nism, as an element of the power transmission, absorbs part of the load fluctuations and reduces
their propagation speed along the shaft line.

Keywords: dynamic processes, elastic-damping mechanism, tractor power transmis-
sion, cross correlation function, mutual spectral density.

Jna yumuposanua: CenpkeBmu C.E., Unpbuenko E.H., AnexceeB U.C. Pe3ynprars! npo-
BEJICHUS AKCIEPUMEHTANIBHBIX HUCCIIEJOBAHUI TPAaKTOpa, OCHAIIEHHOTO YIPYTro-IeMIpHPYIOLIM

MEXaHI3MOM TIPH arperaTUpOBaHUM C CesuKou // Tpaxkmopul u cenvxosmawunsvt. 2021. Ne 4. C.
33-44. DOI: 10.31992/0321-4443-2021-4-33-44

Cite as: S.E. Sen'kevich, YE.N. Ilchenko, I.S. Alekseyev Results of experimental studies
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MemoOduka 4ucneHHo20 peuweHus 3aday rnpumMeHuUmersibHoO K

anekmpomernsioobMeHHUKaM murna «3Meesuk» OJisi nodozpesa
monnuea

Methodology for the numerical solution of problems in relation to the
coil-type electric heat exchangers for heating fuel

n.1.H. Kpoxra I'.M., G.M. Krokhta, DSc in Engineering

k.T.H. Xomuenko E.H., YE.N. Khomchenko, PhD in Engineering
Ycareix H.A. N.A. Usatykh

Hoesocubupckuii 2ocyoapcmsennbiil azpaphulil Novosibirsk State Agrarian University,
yuusepcumem, Hosocubupck, Poccus, Novosibirsk, Russia

mshipo@mail.ru mshipo@mail.ru

Cremmduka ycaoBH SKCIDTyaTallM CeJIbCKOXO3SHCTBEHHBIX TpakTopoB B ycioBwsix AIIK Tpe-
OyeT oOecrmeyeHUs HAJIEKHOTO IyCKa JBUraTesiel NMpU HMBKUX TEMIEpaTypax OKPYXarolero BO3-
Ayxa. YIydlleHusl IyCKOBBIX KaueCTB AM3ENs M CHIDKCHUs HETIONHOTHI CIOpPAaHMS B MOCJIEIYCKOBON
MepHol MOXKHO JIOCTHMYb IyTEM MOBBIILEHUS 3KCEPruH BO3AYIIHOTO 3apsiia B KOHIIE TAaKTa CHKATHSA
WIM YBEJIMYEHUs 3KCEpPruu TOIUIMBA, BIPHICKMBAEMOrO B Kamepy cropanus. llenb mccienoBanus —
CHIDKEHHE 3aTpaT SKCEepPrud Ha NpPEeJIyCKOBYIO IOATOTOBKY JW3EJIHOTO JBUraTEssl, MOBBILICHUE
IIyCKOBBIX KAau€CTB U CHIKECHHE HEIOJHOTHI CIOpaHWsl B TOCJEMYCKOBOM mepuon. s JoCTIbKEHUs
NOCTaBJICHHON IIeJM Obla pa3paboTaHa KOHCTPYKIMS SJIEKTPOTEINIOOOMEHHHMKA B BHUIE 3MEEBHUKA
13 TOIUIMBOINPOBOJIa BHICOKOIO JIaBJICHUSI, B KOTOPBI BCTABJIEH HAIpeBaTEJIbHbIN AIEMEHT U paspa-
0oTaHa METOAMKA pacueTa ero OCHOBHBIX MapaMmeTpoB. PacueTsl mokazaiu, 4To A o0ecnedeHus
HAJICKHOTO TyCKa JM3EJBHOrO JBUraTelNsl B 3UMHHI MEpHOI HEOOXOIUMO B PeXMME TepModopcC H-
pOBaHKs HATPETH TOINIMBO B (opcyHke 10 Temreparypsl 240°C. [l 10CTIWKEHHs TAKOM TeMIEpa-
Typbl B Tedenwe 270 ¢ TpeamnycKOBOM MOJATOTOBKH TPeOyeTCsl HarpeBaTellb MOITHOCTBIO OKOJIO 98
Bt. OnHaxko, 171 noaaep)kaHus Takod TeMIepaTypbl TOIUIMBA B IpoLiecce Mycka HEOOXOAMMO BHe-
CTH M3MEHEHUS B KOHCTPYKLMIO (POPCYHKH C IIEJIbI0 MAaKCHMAaJbHOIO CHIDKCHUS IMOTEph TeIUla B
CTEHKH TOIUIMBHOIO KaHAJla IyT€M HAHECEHWs TEIUIOM3OJILMOHHOrO MOKpeITHA. [Ipn naneHemmein
pabore nBUraTess B pekUMe IOCIEIyCKOBOTO MpOrpeBa TEMIEpaTypy TOIUIMBAa B (POPCYHKE CHU-
KarT 10 85-95°C.

Knroueewle cnosa: ouzenvhulii 0gueamensv, nycK, NocienycKo8ol npozpes, memnepamy-
pa okpyascaroujeti cpeovl, 21eKmpomeniooOMeHHUK.

The specificity of the operating conditions of agricultural tractors in the agro-industrial complex
requires the provision of reliable engine start at low ambient temperatures. Improving the starting
qualities of a diesel engine and reducing incomplete combustion in the post-start period can be
achieved by increasing the exergy of the air charge at the end of the compression stroke or increas-
ing the exergy of the fuel injected into the combustion chamber. The purpose of the study is to re-
duce the expenditure of exergy for prestarting a diesel engine, improve starting qualities and reduce
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incomplete combustion in the post-start period. To achieve this goal, the design of an electric heat
exchanger was developed in the form of a coil from a high-pressure fuel line, into which a heating
element is inserted. A method for calculating its main parameters was developed. Calculations
showed that in order to ensure reliable start-up of a diesel engine in winter, it is necessary to heat
the fuel in the nozzle to a temperature of 240 ° C in the thermal boost mode. A heater of about 98
Watts is required to reach this temperature within 270 seconds of priming. However, in order to
maintain such a fuel temperature during the start-up process, it is necessary to make changes in the
nozzle design in order to minimize heat losses into the walls of the fuel channel by applying a heat-
insulating coating. With further engine operation in the post-start heating mode, the fuel tempera-
ture in the injector is reduced to 85-95 ° C.

Keywords: diesel engine, start-up, post-start heating, ambient temperature, electric heat

exchanger.
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Justification of the shape and parameters of the new sorting device for granular

materials
n.1.1. Uckennepsane D.b., E.B. Isgandarzada, DSc in Engineering
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Axmenm II1.B., Sh.V. Ahmadli,
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Azepbatioxcanckuil mexHuueckul Azerbaijan Technical University, Baku,
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CraTbs mocBsiiieHa OOOCHOBAaHMIO (POPMBI M MapaMeTpPOB HOBOTO COPTHPOBOYHOTO YCTPOMCTBA
JUIL 3epHUCTHBIX MaTrepuasioB. OOOCHOBaHA AaKTYaJlbHOCTH IMPEJJIaracéMoro HOBOTO YCTPOICTBA,
MMEIOIIETO OOJNBIIOE 3HAYEHHE JJISI MAIIMHOCTPOMTENHHOTO M CEeJILCKOXO3SIHCTBEHHOTO MPOM3BO/I-
cTBa. [IpemnoxkeHa MaTeMaTHdeckasi MOENb COPTHPOBKH 3€PHICTHBIX MaTEpHAJIOB.

[TpyarMasi BO BHMMaHHE AaKTyallbHOCTh YCTPOWCTBA, ObLIM OOOCHOBaHBI (popMa, MapameTpbl
KOHCTPYKIMM U PEKHMBI PaOOThl PA3JIMYHBIX 3JIEMEHTOB C Pa3NdHBIM: ACCOPTHUMEHTOM COPTHPOB-
KU U ToKaszatessiMu 3¢QeKkTuBHOCTH. JI1st 3TOM 1eim Obuto pa3paboTaHO HOBOE IHEKOBOE YCTPOii-
CTBO COPTHPOBKH, OCHAIIECHHOE pPa3IMIHBIMU CPEACTBAMH aBTOMATH3ALWU VI TOBBIMICHHS TPOM3-
BOIWTEIILHOCTH, M TONTy4YCHBI YIOBIETBOPUTEIbHbIE pe3yiabTaThl. Ha maHHOE copTHpoBOYHOE
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YCTPOKICTBO, CHAOKEHHOE aBTOMATHYECKHAM PETYISITOPOM, TMOJMYYeH NATEHT ATEHTCTBAa HMHTEIUICK-
TyaJbHOM coOcTBeHHOCTH A3epOaimxanckoil PecryOmku.

[Ipennmaraemoe ycTPOHWCTBO HE CO3JAET YCJIOBMH JUIS 3aTrpS3HCHHS MPOW3BOJCTBEHHOM ITIONIAH,
OTJIMIAETCS  KOHKYPEHTHBIMH  TNPEUMYIIECTBAMH ¥ BBICOKMMH  IOKa3aTENsIMH  TEXHUKO-
AKOHOMHUYECKON A(PPEeKTUBHOCTH.

Knrwoueswie cnosa: ycmpoiicmso, obocHnoganue, popma, napamemp, HO8bll COPMUPO G-
WUK, Nuujegoe cuipoe.

The article is devoted to the substantiation of the shape and parameters of a new sorting device
for granular materials. It was substantiated the relevance of the new device, which has a great
importance for mechanical engineering and agricultural production. A mathematical model for
sorting granular materials is proposed.

The shape, design parameters and modes of operation of various elements with different: sorting
assortment and efficiency indicators were substantiated taking into account the relevance of the
device. For this purpose, a new auger sorting device was developed. It was equipped with various
automation devices to increase productivity. The satisfactory results were obtained. This sorting
device, equipped with an automatic regulator, received a patent from the Copyright Agency of
Azerbaijan Republic.

The proposed device does not create conditions for pollution of the production area, it has
competitive advantages and high rates of technical and economic efficiency.

Keywords: device, justification, shape, parameter, new sorting device, food raw
materials.
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[IpennoxxeHa TeXHOJIOTMsI OE3BAHHOBOIO YKEJIE3HEHUs JleTalell B MOTOKE JIEKTPOJIUTA C OJHO-
BPEMEHHBIM THIPOMEXAHUYECKAM AaKTHBMPOBAHMEM HAPAIMBAEMOI TMOBEPXHOCTH, IOKAa3aHbl €€
MPEeUMYILECTBA Tepe]l TPaJULMOHHBIM BHIOM HaHECEHMs MOKpBITHIL. M3ydeHbl CTpyKTypa, HEKOTO-
pble (IBUKO-MEXaHMYECKHEe M JKCIUTyaTalMOHHBbIE CBOMCTBA KEJIE3HBIX MOKPHITHH B 3aBHCUMOCTH
OT PEXHUMOB IEKTPOJIM3a U COCTaBa 3JEKTPONIUTOB. Iloka3zaHa BO3MOMXHOCTH BbIC OKOCKOPOCTHOTO
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ANIEKTPOOCAKICHUS JKejle3a € IIMPOKMM CIIEKTPOM (DMBMKO-MEXaHWYECKUX CBOMCTB. Y CTaHOBJIEHBI
PEKUMBI IEKTPOJIM3A, MO3BOJLSIIOIIME MOTy4yaTh KauE€CTBEHHBIE NPOYHOCLCIUIEHHBIE «UUCTBIE)» KE-
JIE3HbIE TIOKPBITHS C M3HOCOCTOMKOCTBIO B HECKOJIBKO pa3 IMPEBBIIIAIONICH 3aKaJICHHbIE JIETUPOBA H-
HbIE CTaJM U CKOPOCTBIO POCTa OCAJKOB B JECATKH pa3 OONbIIEH, 4eM MPH TPaJUIIMOHHOM >Keje3-
HeHuH. Pa3pa®oTaH THIMOBOW TEXHOJOIMYECKHH TPOIECC JKEJIC3HCHUS JIeTajiel, KOTOPBIA ampol u-
pOBaH Ha NpPHUMEPE BOCCTAHOBJICHWSI 30J0THUKOB TMIPOpACHpe/lesUTENe CeabCKOXO03SCTBEHHBIX
ManvH. [IpenioKeHbl KOHCTPYKIMM YCTAHOBKM M JJIEKTPOXMMUYECKOU SYEHKU JJI JKEJIC3HCHUS
30JIOTHUKOB THIpOpaclpeesuTesell, o0ecrneurBaonye OnTuMalbHble THIPOJUHAMHYECKHE YCIIO-
BUSl NP HAHECEHUM IOKPBITHI HAa WM3HOUICHHbIE MOBEpPXHOCTHU. lIpuBeneHbl pekoMeHaalmu Mo Io-
CTIJICKTPOJIM3HOM 00pabOTKEe BOCCTAHOBJICHHBIX J€TajIeH >KEJIe3HCHUEM. BBITIONHEHBI CTEHIOBBIE U
TOJIEBBIE HCTIBITAHUS THAPOpACHpPEIEINTENEH ¢ BOCCTAHOBICHHBIMHM 30JI0THHKAMU, KOTOpbIE MOJ-
TBEPAWIN pe3yJbTaThl JIAOOPATOPHBIX HCCJIEIOBAHMM, M TOKAa3ajM, YTO 3a MEpHOJ SKCIUTyaTalH
HEHCTIPaBHOCTEN BBISIBIICHO He ObUIO. TEeXHMKO-?KOHOMHYECKHE PACUEeThl MOKa3ajl BBICOKYIO 3(-
(eKTUBHOCTDH TMpe/laraeMoil TEXHOJOIMM B CPaBHEHMM C TpPaJMIMOHHBIM >Kele3HeHueM. Buempe-
HUE TEXHOJIOTMM Ha TPOM3BOJICTBE MO3BOJIUT COKPAaTHUTh MPOM3BOACTBEHHBIC IUIOMIAU U 3aTPaThl
BPEMEHHM Ha BOCCTAHOBJICHME J€TaJiell 3a CUET YBEJIWYEHHS MPOM3BOJUTEILHOCTH IpOLecca XKelle-
3€HUs M COKpAILEHWS 4YKCJa ONepalyii, YMEHbIIUTH 3aTPAaT MaTE€pUAJIOB JIJIsl NPUTOTOBJICHUS JIE K-
TPOJIMTOB 3a CUET COKPAILICHHUS ONepalyd aHOJHOW OOpaOOTKH M MPOMBIBOK, MOBBICUTH HAJIE K-
HOCTb TE€XHOJIOTMH 3a CUET YJIYYIICHUs €€ CTPYKTYPHOH CXEMBI.

Knrwoueevie cnosa: npo4YHOCmMsb CYENnJ1EeHUl, Mqu0m6ep000mb,' MS’HOCOCI’I’IOZZKOCWZb,’
MexXHoN02UYeCKUL npoyecc, Auetixa.

The technology of bath-free ironing of parts in an electrolyte flow with simultaneous hydrome-
chanical activation of the growing surface is proposed. Its advantages over the traditional type of
coating are introduced. The structure, some physicomechanical and operational properties of iron
coatings were studied depending on the electrolysis regimes and the composition of electrolytes.
The possibility of high-speed electrodeposition of iron with a wide range of physical and mechani-
cal properties is shown. There were shown the electrolysis modes, which make it possible to obtain
high-quality strong-adhered pure-iron coatings with a wear resistance several times higher than
hardened alloy steels and a precipitation growth rate tens of times higher than with traditional iron-
ing. A typical technological process of parts ironing was developed. It was tested on the example of
restoration of hydraulic valve spools of agricultural machinery. The design of an installation and an
electrochemical cell for ironing the valve hydraulic distributors, providing optimal hydrodynamic
conditions when applying coatings to worn surfaces, was proposed. Recommendations for the post-
electrolysis treatment of restored parts by iron are given. Bench and field tests of hydraulic valves
with remanufactured valves were carried out. They confirmed the results of laboratory studies, and
showed that no malfunctions were identified during the operation period. Technical and economic
calculations have shown the high efficiency of the proposed technology in comparison with tradi-
tional ironing. The introduction of the technology in production will reduce the production area and
the time spent on restoring parts by increasing the productivity of the iron process and reducing the
number of operations, reducing the cost of materials for preparing electrolytes by reducing the op-
eration of anodic treatment and washing, and increasing the reliability of the technology by improv-
ing its structural scheme.

Keywords: adhesion strength, microhardness, wear resistance, technological process,
cell.
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UccnedoeaHue HenpepbieHO20 PeXUMa CMewUu8aHUsl KOPMOBbIX
KOMITOHEeHMoe 8 cMecumersibHol ycmaHo8Ke

Study of the continuous mode of mixing feed components in a mixing

plant
k.T.H. Cononmuikos T1.H. P.N. Solonshchikov, PhD in Engineering
@I'FOY BO Bamcxuu I'ATY, Kupos, Poccus, FGBOU VO Vyatskiy GATU, Kirov, Russia,
solon-pavel@yandex.ru solon-pavel@yandex.ru

B crathe paccmatpuBaeTcs mpobiiemMa mo pa3paboTKe CPelCcTB, KOTOPhIE CMOTYT MOBBICHTH (-
(DeKTUBHOCTh MEXaHM3AIMU TpOIecca MPUTOTOBICHUS >KUIKMX KOPMOB B JKMBOTHOBOACTBE. KoH-
CTPYKTOPCKMMHU OIOpO, HAYYHO-HUCCIIEOBATEILCKIMU W TMPOEKTHO-TEXHOIOTMYECKUMHM HHCTHUTYTa-
MM MEXaHM3alMK M JJIEKTPUPUKAIMM CEbCKOTO XO3SHCTBa pa3paboTaHbl HOBBIE IPOIPECCHBHBIC
TEXHOJIOTHHY, @ TaKK€ KOMIUICKTBI, arperaThl, MalllMHbl M ammapaThl Jjs )KUBOTHOBOJCTBA U KOPM O-
npomBoicTBAa. Ha OCHOBE STOM TEXHUMKH BHEIpSIETCS KOMIUIEKCHAas MeXaHmsalws ¢epM M co3fa-
IOTCSl JKUBOTHOBOJUECKUE KOMIUIEKCHI C MHIYCTpHAJIbHOM TEXHOJOTHEW NMPOM3BOJACTBA MPOJYKIHH.
Ho B mocnegnee BpeMsi HMIMPOKOrO NMPUMEHEHHS OTE€UECTBEHHBIX MAIIMH TI0 MPUTOTOBIICHHUIO YKU-
KX KOPMOBBIX cMecell He mpenctasieHo. [loaTomy mpeasaraercs sKCriepuMeHTajlbHas YCTAHOBKA,
coBMenammnas B cedbe Tpu QyHKIMH: 103aTOpa, HACOCA U CMECHUTEIs], TIO3BOJISIOIIETO B KOHEYHOM
UTOre MOJy4YUTh CMECh XOPOIIEeTo KauecTBa. B cTaThe MpUBOAUTCS NporpaMMa U METOJMKA UCCIIe-
JIOBaHMN yCTAaHOBKH. [l 3TOro pa3pabOoTaH CrielMalbHBIA CTEHI, TO3BOJSIONIMI ONMpeAeATh Ma-
paMeTpbl KauecTBa CMECHU M yIENbHBIX 3aTpaT AMEKTpUUIeCcKol sHeprul. B kauecTBe Mowcka ONTu-
MaJIbHOTO cOYeTaHus (PAKTOPOB IJIST KPUTEPUEB ONTHMUBALMK: CTETICHh OJHOPOIHOCTHU U yJEJIbHBIE
3aTpaThl ANEKTPUUECKON 3HEepruy, ObLI BHIOpaH IUIaH 3%, OKCIIEpUMEHTAJIbHBIE MCCIIEJOBAHMS T10-
Ka3aJll A¥ana3oH TOAa4M YCTAHOBKM IPU pa3iMYHbIX 4acTOTAX BpalllEHHS Bajia pabodero Koseca.
HccnenoBanns Mo CMENIMBAHUIO MOATBEPIWIH 3P(PEKTUBHOCTh KOHCTPYKIMM YCTAaHOBKH U €€ CO-
CTaBIIIIONIMX YCTPOICTB: A03aTOp, Hacoc U cMmecureb. C MOMOIIBI0O METO/IOB TUIAHUPOBAHUS JKC-
MeprUMEeHTa BBIJIENICHbl OCHOBHBIE (DAaKTOpHl BIMSIIOIIME HA TPOLECC CMEIIMBAHUSA, W OMNpe/eeHbI
ONTUMAaJTbHBIC TIApaMETpPbl KadecTBa cMecH. 110 TpoBeIeHHBIM HCCIIEIOBAaHMSIM TI0 HETIPEPHIBHOMY
BHECEHHIO KOMIIOHEHTOB B 3KCIEPUMEHTAJLHOM YCTAHOBKE JJIs TPUTOTOBJICHHS MKHUIKHUX KOPM O-
BBIX CMECEH, MONYyYWId YTO ONTUMAJbHBIMHU COYETAaHUIMU (HAaKTOPOB OyAEeT TeMmepaTypa BOABI t =
26...38 °C u uacrora Bpamenuss N = 1500...1650 MI/IH'l, [P 3TOM CTENEHb OJHOPOAHOCTH J1OCTHU-
raet O = 94,6% u ynenpHbIe 3aTpaThl MEKTpUIECKoil sHeprum 3I,, = 0,198 kBT u/T.ea.cT.oqH.

Knroueewie cnosa: YCMAHOBKA, CMeChb, memnepamypa, vacmoma epauierus pa60’~l€20

KoJaeca, cmenenb 0OHOPOOHOCHIU, YOebHble 3amMpambl 21eKMpUYecKol IHep2uu, haxkmop,
HCUOKUE KOPMOBblE CMeECU.

The article discusses the problem of developing means that can increase the efficiency of mecha-
nization of the process of preparing liquid feed in animal husbandry. Design bureaus, research and
technological institutes for mechanization and electrification of agriculture have developed new
progressive technologies, as well as Kits, units, machines and apparatus for animal husbandry and
fodder production. On the basis of this technique, complex mechanization of farms is being intro-
duced and livestock complexes with industrial production technology are being created. But recent-
ly, the widespread use of domestic machines for the preparation of liquid feed mixtures has not
been presented. Therefore, an experimental setup that combines three functions: a batcher, a pump
and a mixer is proposed. It ultimately allows to obtain a mixture of good quality. The article pro-
vides a program and research methodology for the setup. For this, a special test bench has been de-
veloped. It makes possible to determine the parameters of the mixture quality and the specific con-
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sumption of electrical energy. As a search for the optimal combination of factors for the optimiza-
tion criteria: the degree of homogeneity and the specific consumption of electrical energy, plan 3°
was chosen. Experimental studies have shown the range of supply of the installation at different
speeds of rotation of the impeller shaft. Mixing studies have confirmed the effectiveness of the de-
sign of the plant and its components: dispenser, pump and mixer. With the help of experimental
planning methods, the main factors influencing the mixing process are identified, and the optimal
parameters of the mixture quality are determined. According to the studies of the continuous intro-
duction of components in an experimental setup for the preparation of liquid feed mixtures, it was
obtained that the optimal combinations of factors would be the water temperature t = 26 ... 38 °C
and the rotation frequency n = 1500 ... 1650 min™, while the degree of homogeneity reaches © =
94,6% and unit costs of electric energy Eq = 0.198 kwh / t.d. h.

Key words: setup, mixture, temperature, impeller rotation frequency, degree of homo-
geneity, specific consumption of electrical energy, factor, liquid feed mixtures.
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