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rNIABHbI PEOAKTOP

KAMWUHCKWI Banepuit HaymoBu4 — npodeccop, 0KTOP TEXHNYECKUX Hayk; npodeccop MOCKOBCKOrO MOMNTEXHNYECKOTO YHUBED-
CUTETAa, YNeH SKCNEepTHOTO COBETA BETEPAHOB (CTapeiiLnH) OTPAC/W NOPLLHEBOro ABUraTeNecTpoeHns Poccum; 3acnyXeHHblii paboTHUK
npombiLLneHHocT MockoBckoii obnactu (Mocksa, Poccus)

OTBETCTBEHHbIA PEOAKTOP

JIENELIKUH Anexcanpp BnagmmupoBuy — npodeccop, kaHamaaT TEXHMYECKUX Hayk; npodeccop MOCKOBCKOrO MOAMTEXHUYECKOrO
yHMBepcuTeTa, A0LEeHT MOCKOBCKOro rocyiapCTBEHHOr0 TEXHUYECKOro yHBepcuTeTa umenn H.9. baymana (Mockea, Poccus)

PEAAKLMOHHAS KONJIErUA

BAXMYTOB Cepreii BacunbeBuy — npodeccop, [OKTOP TEXHUHECKUX HayK; 3aMECTUTENb FeHepanbHOr0 AMPEKTOopa MO HayyHO
pabote [0cynapcTBEHHOr0 HayYHOro LieHTPa PP «LleHTpanbHbIi Hay4HO-MCCNEA0BATENbCKIA AaBTOMOOWBHBIA 11 ABBTOMOTOPHbIA UHCTUTYT
,HAMW®» (Mocksa, Poccusi)

FOIKAEB 3axup, Apbire3anoBuy — uneH-koppecnoHaeHT PAH, npodeccop, AOKTOpP TEXHWYECKWMX Hayk; 3aMecTWUTeNb AMpekTopa
M0 MHHOBALWIOHHOM 1 BHEAPEHYECKON AesTenbHocTv MDefepanbHOro HaydHOro arpouHXeHepHoro LieHTpa BUM (Mockea, Poccus)

FOPOAELKUA KoncTautun McaakoBuy — npodeccop, AOKTOP TEXHUYECKMX Hayk; Mpodeccop MOCKOBCKOrO MOMMTEXHUYECKOrO
YHUBEPCUTETA; 3aC/yXeHHbI MalmHocTpouTens PO (Mockea, Poccus)

DEBAHUH Cepreit HukonaeBuy — npocdeccop, AOKTOP TEXHUYECKMX Hayk; npodeccop Poccuiickoro rocyaapCTBEHHOTO arpapHoro
yHuBepcuTeTa — MCXA (MockoBCckasi cenbckoxo3siicTBeHHas akanemus) umenn KA. Tumupsizesa (Mockea, Poccus)

EPOXWUH Muxaun HukutbeBuy — akagemuk PAH, JOKTOp TeXHUYECKMX Hayk; npodeccop PoCCUiACKOro rocymapCTBEHHOMO arpapHoOro
yHuBepcuTeta — MCXA (MockoBCkasi Cenbckoxo3siicTBeHHast akanemus) umenn KA. Tumupsisesa (Mockea, Poccus)

JXXAJTHUH 3pyapp BukropoBuy — npodeccop, A0KTOP TEXHUYECKMX HayK; 3aBeayloLumii oTaenom MenepanbHOr0 HaydHOrO arpouHXe-
HepHoro ueHTpa BUM; 3acnyxeHHbii pestens Haykm PO (Mocksa, Poccust)

NW3MAIIOB Auppeii lOpbeBuy — akanemuk PAH, IOKTOp TEXHUYECKUX HayK; AupekTop DeaepanbHOro HayyHOro arpouHXEHEPHOMo
uentpa BUM (Mockea, Poccus)

KOBAJIEB Muxaun MuxaiinoBuy — [IOKTOP TEXHUYECKMX HAyK; Hay4Hblii PykooauTenb DeaepansHoro HayuHoro LIHTPa NyBsHbIX
KyNIbTyp; 3aCnyXeHHbIii n306peTarens PO (Teepb, Poccus)

KOTUEB T'eopruii OneroBuy — npodeccop, AOKTOP TEXHUYECKMX Hayk; 3aBedytowmii kadpenpoit MOCKOBCKOro rocynapCTBEHHOrO
TEXHUYECKOro yHMBepcuTeTa uMeH H.9. baymaHa; 3acnyxeHHblii festens Hayku PO (Mockea, Poccus)

KYTbKOB l'enHapuii MuxaiinoBu4 — npocdeccop, AOKTOP TEXHUYECKMX HayK; npodeccop PoCCHIACKOro rocyaapCTBEHHOTO arpapHoro
yHuBepcuTeTa — MCXA (MockoBCkasi CeNnbCKOX039iCTBeHHast akaaemus) umeHn KA. TuMmpsiaesa; 3aCiyXeHHbI IeSTeNb HAyKW 1 TEXHUKM
P® (Mocksa, Poccust)

JIAYYTA HOpuit dépopoeuy — akapemuk PAH, 10KTOp TEXHUYECKMX Hayk; akafieMUK-CexpeTapb OTaeneHusi CenbCKoX03sMCTBEHHbIX
Hayk PAH, npencepatens JkcnepTHoro coeta OTaeneHus cenbCckoxo3ancTBerHbix Hayk PAH (Mockea, Poccus)

JIOBAYEBCKUWN SkoB MetpoBuy — akamemuk PAH, 1OKTOp TeXHMHECKMX Hayk; MepBbiii 3aMecTutens ampektopa demepansHoro
HayyHOro arpouHxeHepHoro uextpa BUM (Mocksa, Poccus)

JIAWWEHKO Muxaun BonbdppenoBuy — npocdeccop, AOKTOP TEXHUYECKUX Hayk; 3aBefyloLmii kapenpoit Bonrorpaackoro rocynap-
CTBEHHOr0 TEXHUYECKOro yHmBepcuTeTa (Bonrorpan, Poccus)

MAPYEHKO Aupgpeii MetpoBuy — npocdeccop, AOKTOP TEXHUYECKMX HayK; NPOPEKTOp Mo Hay4yHoi pabote HTY XMW (HaumoHanbHbli
TEXHUYECKUA YHUBEPCUTET «XapbKOBCKWIA MOMUTEXHUYECKMIA UHCTUTYT»), 3aMeCTUTENb rnaebl CoBETa NPOPEKTOPOB MO HayyHOi paboTe
BY308 YkpanHsl, akafemuk Akaaemun BbICLLEN LUKOMbI YKPauHbI, YeH-KOPPECTIOHAEHT VIHXeHepHOIi akaaemum YkpauHbl (XapbKoB, YkpanHa)

HATPUALLBWUJIU Tamas MamueBuy — akanemuk HaumoHanbHON akagemun Hayk [pyaum, npodeccop, JOKTOP TEXHWMYECKUX Hayk;
pmpextop MHeTUTyTa MexaHukv MawwmH um. P. isanu (MMM); naypeat HauuoHanbHoit npemim pyaun B o6nactu Hayku (Téunucu, Mpyaus)
NPEOUIEP BukTop — npodeccop, LOKTOP TEXHUYECKMX Hayk; npodeccop YHUBepcuTeTa NpukiiaaHbix Hayk (OcHabptok, Mepmatus)
CKBOPL,OB Apkapuii AnekceeBuy — npodeccop, JOKTop Gpu3nko-MaTeMaTUIeckux Hayk; NPOPEKTOP Mo UCCNEA0BaHMAM 1 pa3paboT-
kam MockoBckoro nonutexHuyeckoro yiusepeuteta (Mocksa, Poccus)

COJIOBbEB Pynonbd HOpbeBny — [0LEHT, KAHAMAAT TEXHUYECKUX HAyK; AMPeKTOp LieHTpa CenbeKoX03fACTBEHHOrO MALLMHOCTPO-
eHus [oCcyIapCTBEHHOTO HayyHOro LieHTpa P® «LleHTpanbHbIi Hay4HO-UCCNEeaoBaTeNbCKUIA aBTOMOOWUIbHBI U aBTOMOTOPHbIA UHCTUTYT
,HAMW“» (Mockea, Poccus)

CTACUNEBMWM Anpgpeii FeopriueBuy — reqepanbHblil KOHCTPYkTop OAO «MT3» (MuHCKmii TpakTopHbIii 3a804) (MuHck, benapyck)
®OMWH Banepuii MuxaiinoBu4 — npodeccop, A0KTOP TEXHUYECKMX HayK; Npodeccop MOCKOBCKOro NOAUTEXHUYECKOTO YHUBEPCUTETA,
uneH SKCNepTHOrO COBETA BETEPAHOB (CTapeMLLMH) OTpaCcnmM NOpLUHEBOro ABuratenectpoerus Poccun (Mockea, Poccus)

®YKC Kpuctnan — n0KTOp TEXHUYECKMX HAyK; MEHEMXep NPOeKTa Mo cuctemam 6ONbLUMX ABUraTeneil MexayHapoaHO# MHXUHUPUH-
roBoii komnanum AVL List (Anstalt fiir Verbrennungskraftmaschinen List — «AHcTUTYT aBurateneii BHyTpeHHero cropanus ,Jnct») (pau,
AscTpus)

LUYMAH Onac¢ — reHepanbHbiil aupektop 000 «D3B Pyc» MexmyHapoaHo MHXUHMPUHIOBON komnanumn FEV (Forschungsgesellschaft
fiir Energietechnik und Verbrennungsmotoren — «/ccnenoBarensckasi KOMMNaHus No CUIOBLIM arperataM W BUrateisiM BHYTPEHHErO
cropaHusi») (AaxeH, Mepmanus)
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Jlopocue 0py3vs!

Bropoii HoMep KypHajia Mbl OTKPbIBAEM CTaTbEil KaHAUAATa TEXHUYECKUX HayK
IOpus I'puropweBuua I'pynackoro, B KOTOpoii pacckasbiBaeTcss 00 UCTOPUU TJIOIOTBOP-
Horo corpygHuuectBa HAMMUW u Brnagumupckoro tpaktopHoro 3aBoaa B 1960-1980-e
rofbl. B manpHeiimeM cyip0a 3TUX MPEANPUATUN CIIOXKUAIIACH [TO-PA3HOMY.

3a cBolo Oosiee yeM BekoBYIO uctopuio l'ocymapcTBeHHBI HayuyHbI 1eHTp PP
«lleHTpayibHBINl HAYYHO-UCCJICTOBATEILCKUI aBTOMOOMIBHBIM U aBTOMOTOPHBII MHCTH-
tyT "HAMM"» mpoies orpoMHBI TyTh B 00JIACTH UCCJICTOBAaHUM HAyKWM U TEXHUKH
Poccuun v BHeC 3HAUMTE/IBHBIN BKJIA[ B Pa3BUTHE OTEYECTBEHHOI'O TPAKTOPOCTPOCHUSA
n psurarenectpoenus. M ceromusa ®I'YII «HAMMW», B ominure OT YHUYTOKEHHBIX
HATH, BUCXOM wu apyrux OTpacjeBbIX MHCTUTYTOB, — 3TO COBPEMEHHAs Hay4HO-
UCCJIEIOBAaTEIbCKasi, OINBITHO-IIPOU3BOACTBEHHAs 0a3a, KOTOpas IO3BOJISIET PEHIUThb
J1I00y10 3aa4y B 00J1aCTH UCCIIEIOBAaHUM, TPOCKTUPOBAHUS, TIOCTPOCHHUS, Pa3pabOTKH U
UCIBITAHUI aBTOTPAHCHIOPTHBIX CPEACTB.

Heckosnbko nnas uctopus y Bragumupckoro TpakTopHoro 3aBoja. K coxasieHuro,
BT3 npekparui cBoe cymectBoBanre B 2018 romy. Dtoii mybimMKanuei o rogax opraHu-
3allM¥, CTAHOBJICHUS, paclBeTa U JOCTUKECHUAX CJIABHOIO MPENNpPUATHSA MBI HafieeMCs
YaCTUYHO BOCCTAHOBUTH CIIPABEJIUBOCTD U OTAATH JaHb YBAKEHUSI OCHOBATEJISIM U TPY-
JIOBOMY KOJIJIEKTHBY BiiaTiuMupcKoro TpakTOpHOI'O 3aBOfia — BeTepaHaM OTE4eCTBEHHOM
aBTOTPAKTOPHOH MPOMBIIILIICHHOCTH.

B.H. Kamunckuii,
0.m.H., npogheccop, 2Aa8HblLI pedaKmop
acyprana «Tpakmopel u ceabxo3mMauiuHbLy

Dear friends!

The second issue of the journal starts with a paper written by Yuri G. Grudskiy,
PhD in Engineering, where he tells about the history of fruitful cooperation between
NAMI and Vladimir Tractor Plant in the 1960s—1980s. The fate of these enterprises de-
veloped in different ways in the future.

During its more than a century-long history, the State Scientific Center of the Rus-
sian Federation Central research and development automobile and engine institute NAMI
has come a long way in the field of research of science and technology in Russia and
has made a significant contribution to the development of domestic tractor and engine
construction. Today NAMI, in contrast to the destroyed Scientific Automobile and Trac-
tor Institute (NATI), All-Union Institute of Agricultural Engineering (VISKhOM) and
other industry institutes, continues to be a modern research and development base, which
allows to solve any problem in the field of research, design, construction, development
and testing of motor vehicles.

The history of the Vladimir Tractor Plant (VTZ) is somewhat different. Unfortu-
nately, VTZ was closed in 2018. This publication about the years of organization, forma-
tion, prosperity and achievements of the glorious enterprise is intended to partially re-
store justice and pay tribute to the founders and employees of the Vladimir Tractor Plant,
the veterans of the domestic automotive industry.

Valery N. Kaminskiy,
DSc in Engineering,
Editor-in-Chief of the Tractors and Agricultural Machinery journal
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Applied science and manufacturing: NAMI and VTZ

k.T.H. ['pyackuit 10.T". YU.G. Grudskiy, PhD in Engineering
THI] P® @I'VII HAMH, Mocksa, Poccus Central research and development automobile
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Hauwnast ¢ 60-p1x romoB 20-ro CTONETHS, B JBUTaTEICCTPOCHUM TMPOSBWICS PSII OCTPBIX IPO-
OJieM TpU Mepexojie Ha JU3EIM HOBOTO TMOKOJEHHS - C HEMOCPEACTBEHHBIM BIPHICKOM TOIUTHBA B
KaMmepy B ropiiHe. Majioe BpeMsi, OTBOJAMMOE B IHMKJIE HA CMECEeo0pa30BaHUE M CTOPaHKE, 0COOE H-
HO — y OBICTPOXOAHBIX NH3EJICH, 3aCTaBISIET KpaiHe CKPYIYJIE3HO K 3TOMY TOAXOAUTH, YTOOBI IM0-
Jy4aTh BBICOKHE M CTAOWIbHBIE TEXHUKO-DKOHOMUUYECKHe TokazaTesu. OfHa U3 MHOTHX MpOOJieM —
opranmaimsg 3(P(PEKTUBHOIO M OJHOOOpA3HOIO MO SK3EMIUIIpaM Tra3000MeHa JIJI1 YMCHBIICHHS
pa30poca KOHEUHBIX MOKa3aTeJIe MpU MacCOBOM TPOM3BOACTBE. B cTaThe paccMaTpuBaeTCs UMEH-
HO 9Ta TpobJieMa, KOHKPETHO — B CJIydae KOKWILHOTO JIMThS WHIMBUIYaJbHBIX TOJOBOK Ha Biamu-
MHPCKOM TPAKTOPHOM 3aBOJIE C HCTIOJBb30BAHHEM COCTABHBIX CTEP)KHEW BIYCKHBIX M BBIMYCKHBIX
KaHayoB. [l m3ydeHus mpuMeHeHa paspaboranHas B HAMWM meronmka cTaTHdecKOH IPOAYBKH
BITyCKHBIX KAaHAJIOB C KOJIMYECTBEHHOM OLICHKOW MPU STOM COMNPOTHBJICHHS W BUXpeoOpa3oBaHUS B
IWIMHAPE. Y TONYYMBIIMX WHIMBUIyaJbHbIE HOMEpa TOJIOBOK B CTATUCTHYECKHU 3HAYMMOW BBIOOD-
KE 3aroTOBOK HA OJIHOM CTEHJIE HECKOJIHKO pa3, TOCJEeA0BATEILHO M0 CTAAMIM TIporecca oopadoT-
KM, TIpOBepsUTMCh TazomuHamMmdeckne mokazatenn (I'T1). Cxemarudecku mokaszaHo, Kak T0 XOay 00-
paboOTKK M TOCIEAYIONIeH COOPKH TOJOBOK MEHSIINCH 3TU MapaMmeTpbl. BakHO, 4TO TONy4YeHA BbI-
cokasi "HacnencTBeHHas" koppensims Mexay [Tl 3aroToBoK M MOMHOCTHIO 0O0pa0OTaHHBIX M CO-
OpaHHBIX TOJIOBOK IWIMHAPOB. CeOeCTOMMOCTh TMOCJECIHUX HECOM3MEPHMO BBIIIE OTJIMBOK. [lo-
ATOMY, MO pe3yibTaTaM paOOThI JJII YMEHBIICHUS CE0SCTOMMOCTH W3/ICIIUA U TIOBBIIICHHUS YPOBHS
1 CTAaOWILHOCTU KauecTBa OBUIO MPHHITO Ba)kHOE perleHrue o panHer nedexrockormmm [T (tocie
JHTHSI) C TIOCJIEYIOIIEH MEepEeIUIaBKOM TEX 3arOTOBOK, KOTOpPBIE C OOJBIION BEPOSTHOCTHIO «TEHE-
THYECKH, HACJICJICTBEHHO» He OOecIieuar 3asiBICHHbIE TEXHUKO-PKOHOMHYECKHE TOKa3aTelll B CO-
OpanHoM mw3nemud. [lomoOHbIE MOAXOABI MOTYT OBITH HCIONB30BAHBI NPU OPraHM3AIMU MPOM3BO/I-
CTBa W JAPYTUX TOBAPOB C BBICOKOW JOOABOYHON CTOMMOCTBHIO TEXHOJOTMUECKHX ONepalyi, HeoO-
XOJIMMBIX TIOCJIE 3aTOTOBKH JIJISI 0OSCTICUCHUS KaueCTBA KOHCWHBIX H3]ISTIHIA

Kniouegwle cnosa: osucamenecmpoenie, OuseibHble 08ueamenu, Kauecmeo cmeceoopa-
308aHUSL, 2A300UHAMUYECKUE NOKA3AMENU, PAHHSS 0eQeKmOCKONUsL 201080K YULUHOPOE

Starting from the 1960s, a number of acute problems appeared in the engine building during the
transition to diesel engines of a new generation, the engines with direct fuel injection into the
chamber in the piston. The short time allotted in the cycle for mixture formation and combustion,
especially for high-speed diesel engines, makes it extremely scrupulous to approach this in order to
obtain high and stable technical and economic indicators. One of the many problems is the organi-
zation of efficient and uniform gas exchange across the samples to reduce the spread of final indica-
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tors during mass production. The article deals with this very problem, specifically - in the case of
chill casting of individual heads at the Vladimir Tractor Plant (VTZ) using composite rods of inlet
and outlet channels. The method of static blowing of inlet channels developed at Central research
and development automobile and engine institute NAMI with a quantitative assessment of the re-
sistance and vortex formation in the cylinder was applied. The gas-dynamic parameters (GP) were
checked for the heads that received individual numbers in a statistically significant sample of billets
on one test bench several times, sequentially according to the stages of the processing. It is shown
schematically how these parameters changed during processing and assembly of the heads. It is im-
portant that a high “hereditary” correlation is obtained between the GP of the billets and fully ma-
chined and assembled cylinder heads. The manufacturing cost of the latter is incommensurably
higher than the castings cost. Therefore, according to the results of the work, in order to reduce the
cost of products and increase the level and stability of quality, an important decision was made on
the early flaw detection of the GP (after casting) with the subsequent remelting of those blanks that
are most likely “genetically, hereditarily”” will not provide the declared technical and economic in-
dicators in assembled product. Similar approaches can be used in the organization of production and
other goods with high added value of technological operations required after procurement to ensure
the quality of final products.

Keywords: engine building, diesel engines, quality of mixture formation, gas-dynamic
indicators, early flaw detection of cylinder heads.

Jna yumupoeanun: I'pyncxuii 10.I'. [lpuknagnas svayka u npomsogctso: HAMU u BT3
Il Tpakmoput u cenvxosmawunst. 2021. Ne 2. C. x—y. DOI: 10.31992/0321-4443-2021- 2-x-y

Cite as: YU.G. Grudskiy Applied science and manufacturing: NAMI and VTZ. Traktory i
sel’khozmashiny. 2021. No 2, pp. =y (in Russ.). DOI: 10.31992/0321-4443-2021-2-x-y
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ENVIRONMENTALLY CLEAN TECHNOLOGIES AND EQUIPMENT
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Onpedaflenue onmumaJ/itHoO20 cocmaea cmeceesoco monJaued no 3Ko/s102u4yecKum
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Determination of the optimal composition of mixed fuel based on environmental
indicators of diesel engine

a.17.41. I[Tnoraukos C.A., S.A. Plotnikov, DSc in Engineering
I'meBames I1.B. P.V. Gnevashev

Bsimcxuii cocyoapcmeennnlil yHugepcumem, Vyatka State University,

Kupos, Poccus Kirov, Russia

shamilvb@mail.ru shamilvb@mail.ru

AJNBTEpHATUBHOE MOTOPHOE TOIUIMBO — 3TO CMECh PA3JIMIHBIX YIJIEBOJOPOIOB M MX COEJIHHE-
Huil. OCHOBY MOTOPHOTO TOIUIMBA COCTaBJIAIOT Ha(TeHOBBIC, MAapa(UHOBBIE M apOMaTHUECKUE YT-
JIEBOIOPO/IBI. DKCIUTyaTAlMOHHBIE XapaKTEPUCTUKHA TOIUIMBA 3aBUCAT OT €ro KOMIIOHEHTHOTO CoO-
ctaBa. [Ipu pa3paboTke METOJ0B KOHTPOJS XapaKTEPUCTHK TOIUIMB OCHOBHOM MPOOJIEMOH SIBIISIETCS
MX MHOTOKOMIIOHCHTHOCTH, TaK KaK Ka)KIAbli KOMIIOHCHT BHOCUT CBOW BKJIaJl B JKCIUTyaTallIOHHBIE
XapaKTEePUCTUKH. DKCIUTyaTAIFIOHHBIMU JK€ XapaKTEPUCTUKAMH SIBISIFOTCS: IIETAHOBOE YHCIO, CO-
JepKaHUe CEepbl, BOJAOPACTBOPUMBIX KUCIIOT M IIEJIOYEH, HM3IIAsl TEIUIOTa CTOpPAaHHS U HEKOTOpBIC
apyruve. JIns wxX ompenesieHHs B HACTOSIIEE BPEeMs MPOM3BOIAT COKUTAHME IM3EIBHOTO TOIUIMBA
(IT) u mocnenyroumii aHajM3 NPOAYKTOB cropanusi. HemocTaTkoMm CyIeCcTBYIOIIETO METOA SIBIIS-
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€TCsl TO 00CTOSATENHCTBO, YTO HEBO3MOXKHO ONEPATHBHO KOHTPOJIMPOBATH TOIUIMBO IO MECTY IKC-
wiyatamyy, Oyap TO Hedrebasa, OCH30KOJIOHKA, TEXHOJNOTMYEcKas TpyOda WIM TOIUIMBHBIA Oak
TPAHCTIOPTHOIO CpEACTBA.

[Tpu mpOEKTHUPOBAHMM AHAIM3ATOPOB W M3MEPHUTENBHBIX MPUOOPOB HCIONB3YIOT KOPPESALMOH-
Hbl€ 3aBHCHUMOCTH, KOTOPbIE CBSI3bIBAIOT BEJMYMHY SKCIUTyaTAalMOHHOTO CBOMCTBAa TOIUIMBA C €r0
(MBUKO-XUM MIECKUMH  XapPAKTEePUCTUKAMHL.

VYuurpiBas NpyuMEHEHHE Pa3JIMuHbIX BUIOB albTepHATUBHBIX TOIWMB (AT) ¢ mmMpokuM criekTpoM
UX OKCIUTyaTAlMOHHBIX CBOMCTB, BO3HMKAeT IpobOiema OBICTPO M TOYHOH NpeBapUTeSIbHON
OLICHKM YKa3aHHbIX CBOMCTB. Hapsny c AM3eNnbHBIM TOIUIMBOM, JJII OLEHKHM BOCIUIAMEHSIEMOCTH
aJbTePHATUBHBIX TOIUIMB MPEJIOKEHO HCTIOIb30BATh AHAJIOTHMYHBIE (DM3UKO-XUM MUECKHUE METOJIBI.

Knwueenvie cnosa: ()eueameﬂb, ajlbmepHamueHoe monjiueo, 9KCnpecc anaiu3, IKCniy a-
mayuoHHblE ceoticmaa.

Alternative motor fuel is a mixture of various hydrocarbons and their compounds. Motor fuel is
based on naphthenic, paraffinic and aromatic hydrocarbons. The performance characteristics of the
fuel depend on its composition. When developing methods for monitoring the characteristics of
fuels, the main problem is their multicomponent nature, since each component contributes to the
operational characteristics. The operational characteristics are: cetane number, sulfur content, wa-
ter-soluble acids and alkalis, lower heat of combustion and some others. To determine them, the
combustion of diesel fuel (DF) and the subsequent analysis of the combustion products are carried
out. The disadvantage of the existing method is the fact that it is impossible to quickly control the
fuel at the place of operation, at a tank farm, a gas station, a process pipe or a vehicle fuel tank.

When designing analyzers and measuring instruments the correlation dependences, which link
the value of the operational property of the fuel with its physicochemical characteristics, are used.

Taking into account the use of various types of alternative fuels (AT) with a wide range of their
operational properties, the problem of a quick and accurate preliminary assessment of these proper-
ties arises. Along with diesel fuel, it is proposed to use similar physicochemical methods to assess
the flammability of alternative fuels.

Keywords: engine, alternative fuel, express analysis, performance.

Jna yumupoeanusa: 11noraukos C.A., ['meBames [1.B. Dkcnpecc-MeToabl OLEHKH MOTOp-

HBIX CBOWCTB AmM3eNbHBIX TOWWB /| Tpakmopul u cenvxosmawunwvt. 2021. Ne 2. C. 16-20. DOI:
10.31992/0321-4443-2021-2-16-20
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Digital rotation meter

k.T.H. ['epamenko B.B., V.V. Gerashchenko, PhD in Engineering
k.T.H. JIobax B.II., V.P. Lobakh, PhD in Engineering

k.T.H. KoBanenko H.A., N.A. Kovalenko, PhD in Engineering
k.T.H. buneik O.B. 0O.V. Bilyk, PhD in Engineering
benopyccko-Poccutickuil ynusepcumem, Belarusian-Russian University, Mogilev,
Moezunes, benapycs, lobakhvp@mail.ru Belarus, lobakhvp@mail.ru

Pa3paGoran 1mdpoBoii yHHBEpCaATbHBIN W3MEPUTENIb YacCTOThI BpAIICHUS PA3JIMUHBIX JETajei:
3yOuaToro kosjeca, IUTMIEBOTO BaJja, CIELMAJILHOTO JUCKa C mpope3siMu U ap. Ilpumenenue 16-tu
Pa3psAAHOrO CYMMHUPYIOLIETO 3JIEKTPOHHOIO CUETUMKa TO3BOMSIET (OPMHUPOBATH IM(POBOI KO 10
65536 UMIyIHCOB B CEKYHIY, UTO JaeT BO3MOKHOCTHh YCTAHABJIMBATH €T0O MPAKTHYECKH HA JIFOOOM
Mammse. [Ipu 3ToM oH 00agaeT mpoCcTOTOM, NeIIEeBU3HON, HAJIEKHOCTHIO U TOUHOCTHIO.

B koHCTpyKimio m3Mepurelssi BXOAST JaTUMK CHUTHAJIOB, aBTOKOJIEOATEeIbHBIH MYJIbTHBHOPATOD,
JIOTMMECKHE DJIEMEHTHI, IEKTPOHHBIM CYMMUPYIOIIMI CUETYMK MMITYJIbCOB. JlaT4MK HM3MeEpHUTEs
BBHITIOJIHEH B BHJI€ KaTYIIKA MHIYKTHBHOCTH C MarHUTHBIM CEpIECYHHKOM. B kauecTBe mpeoOpa3o-
BaTelsl CUTHAJIOB JaTuMKa UCTIONb3yeTcs TepBas AuddepeHImpyomas enb ¢ IU00M, TOACOe i
HEHHasl K JIOTHIECKOMY 3JeMeHTY M, KOTOpbIil CBOMM BBIXOJIOM COEJMHEH Yepe3 Pe3UCTOp CO CUeT-
HBIM BXOJOM cdYeTumka. Bxom Btopoil muddepeHmpyroneil enmi u BTOPOMl BXOJ JIOTHYECKOTO
aneMeHTa M mapaiuienhbHO COEIUHEHBI C BBIXOJOM aBTOKOJIeOATENHHOrO MYyIbTUBHOPATOPA, a BXOA
YCTAHOBKHM HYIISl CUETYMKA MAapauIeIbHO COSJIMHEH C BBIXOJIOM BTOPOH MupepeHIMpyIOmed HernH.

ABTOKONEOATENbHBIH MYIHTUBUOPATOP BBINONHACTCS CHMMETPUYHBIM, a COMNPOTHUBJIICHHE €ro
PE3UCTOPOB U €EMKOCTH KOHJIEHCATOPOB BBIOPAHBI TaKUM 00Opa3oM, 4TO oOecTieuynBaeTcsi (GopMHUpo-
BaHHE Ha €rO0 BBIXOZE MPSMOYTONBHBIX HWMITYJIbCOB HANPSDKEHUS W IMay3 JUJIMTENILHOCTHIO | C.

Hammuue mecTHaninaTupa3psiHOro CyMMHUPYIOIIErO IEKTPOHHOTO CUETYHKA, COCTOoALIEro m3 16
TPUITEPOB U MMEIOLIETO 16 BBIXOAOB M 16 cBeTOM3IIy4alOUWMX IUOIOB, KaXKABIH M3 KOTOPBIX CO-
€IUHEeH C OJIHMM U3 BBIXOJOB CUETYHKA, TO3BOJIAET MPH BKIIOYEHUM M3MEPUTEINS TOIydaTh Ha WX
BBIXOJI€ IIM(POBBIE KOJBI 32 OJHY CEKYHIY, OTOOpa’kalolye 4acTOTy BpaIlleHUs.

[TpuBeaeH npumep pacyera 31eMeHTOB AudpdepeHIMpyome il 1eni MyabTUBHOpaTOpa.

BrImnonHeHpl  SKCTIEPUMEHTHI, TOATBEPAMBIIKE PaOOTOCTIOCOOHOCTh pa3pabOTaHHOTO H3MEPHT e-
TSl YaCTOTHI BPAIICHUS.

Knrouesvle cnosa: usmepumens 4acmonvl, d8moKo1eOamesibHbll My1bmusudpamop,
JLO2UYEeCKULL DIeMeHm, OamyuK yacmomsl, Ougpepenyupyrowas yens, UMnYibCol HAND si-
JHCeHUS, OMCeKAIoU ULl OUOO

There was developed a digital universal measuring device for the rotation frequency of various
parts: a gear wheel, a splined shaft, a special disc with slots, etc. The use of a 16-digit summing
electronic counter makes it possible to form a digital code up to 65536 pulses per second, which
makes it possible to install it on almost any vehicle. At the same time, it has simplicity, low cost,
reliability and accuracy.

The design of the meter includes a signal transducer, a self-oscillating multivibrator, logic ele-
ments, and an electronic summing pulse counter. The sensor of the meter is made in the form of an
inductance coil with a magnetic core. The first differentiating circuit with a diode is used as a con-
verter of the sensor signals, connected to a logic AND gate, which is connected by its output
through a resistor to the counting input of the counter. The input of the second differentiating circuit
and the second input of the logical element AND are connected in parallel with the output of the
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self-oscillating multivibrator, and the input for setting the zero of the counter is connected in paral-
lel with the output of the second differentiating circuit.

The self-oscillating multivibrator is symmetrical, and the resistance of its resistors and capacitors
are selected in such a way that the formation of rectangular voltage pulses and pauses duration of 1
second at its output is ensured.

The presence of a sixteen-bit summing electronic counter, consisting of 16 triggers and having
16 outputs and 16 light-emitting diodes, each of which is connected to one of the outputs of the
counter, allows, when the meter is turned on, to receive digital codes at their output in one second,
showing the speed.

An example of calculating the elements of the differentiating circuit of a multivibrator is given.

The experiments have confirmed the efficiency of the developed rotational speed meter.

Keywords: frequency meter, self-oscillating multi-vibrator, logic element, frequency
sensor, differentiating circuit, voltage pulses, cut-off diode

Jna yumupoeanusn: I'epamenko B.B., Jlobax B.II., KoBamenko H.A., buisik O.B. [ud-
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DOI: 10.31992/0321-4443-2021-2-21- 26
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meter. Traktory i sel’khozmashiny. 2021. No 2, pp. 21-26 (in Russ.). DOI: 10.31992/0321-4443-
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Methods for controlling the elastic damping characteristics of pneumatic seat suspensions
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[IneBMaTHueCcKass NMOABECKA CHUIACHbS OTHOCUTCS K BA)KHEWIIMM, & B HEKOTOPBIX CUTyaLMsIX U K
KJIIOUE€BBIM COCTABIISIONIMM CHCTEMBbl BHOPO3AIIUTHl UYeEJIOBEKa-OrepaTopa TPAHCTIOPTHOTO Cpe-
cTtBa. Ha coBpeMeHHOM 3Tane HaydHO-T€XHMYECKOW JesTeIbHOCTH OONBUIMHCTBA pa3padOTYMKOB
OFPOMHBINM AKLEHT JIEJAETCS Ha YIPABISIEMBIE CUCTEMBI MOAPECCOPUBAHKS CHICHHUM, KAK HA CaMblIe
MePCTIEKTUBHBIE CHCTEMBl. B JaHHOW cTaThe BBHITNONHEH aHAIW3 CTOCOOOB YIPABICHHUS YIPYTO-
neMpUpyIoIe XapaKTEPUCTUKON MHEBMATHIECKOW TIOJBECKH CHACHbS TPAHCTIOPTHOTO CPENICTBA.
B xonme manHOro aHaimza pacCMOTPEHO AECATH PAa3IMYHBIX M JOCTATOYHO M3BECTHBIX CTIOCOOOB M3-
MeHeHUsT (OPMBI M TIAPAMETPOB YIPYTOAESMIIPUPYIOIINX XapaKTEPUCTHK 33 CYET IJICKTPOIHECBM a-
THUYECKUX KJIANAHOB, APOCCENECH, IBUraTelIeH, JONOIHUTEIbHBIX IOJIOCTEH, BCTIOMOraTEIbHBIX Me-
XaHM3MOB M HHBIX HCIIOJIHMTEJIbHBIX AJIEMEHTOB, MPOAHAIM3UPOBAHBI JTOCTOMHCTBA, T'PaHULBI TPH-
MEHEHUSI M HeJIOCTaTKHU Ka)x1oro criocodba. Ha ocHoBe pe3ynbTaTOB MPOBEECHHON aHAJIUTHYECKOM
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NPOLIETYPHI, @ TAaKKe M3BECTHBIX B HAYYHO-TEXHMIECKOW JIMTEpaType PEKOMEHIAIMKA IO TIOBBIIIE-
HUIO BHOPO3AIIUTHBIX CBOMCTB CHCTEM IOAPECCOPUBAHKS aBTOPAMHM MPEJIOKEH U pa3paboTaH HO-
BBl crioco0 ympaBieHus YHpyroAeMIpUpyIOeil XapaKTepUCTUKOMN, peal3yeMblii B Mpejjarae-
MOM TEXHHYECKOM pEIICHUH NMHEeBMATHUECKOW MOABECKH CHIEHbS TPaHCHOPTHOro cpeactra. Crio-
co0 OTIAMYaeTcss TEM, YTO pean3yeT IHMKIMICCKHN YIpaBIsIeMbli OOMEH pabodrM TEJIOM MEXIY
TIOJIOCTSIMU TTHEBMATHUYECKOTO YIPYTOro 3JIeMEeHTa M JOTOIHUTEIHFHOr0 00beMa pecuBepa Ha Xoaax
ckatust U 0T00s, (OpMHUPYs NPAKTUYECKH CHUMMETPUUHYIO YIPYroAeMIDHUPYIOIyI0 XapaKTepH-
CTUKY, U YaCTHYHYIO PEKyIepalMio KojeOaTesbHOW SHepruyd NMHEBMATHYECKUM IPHUBOAOM, Mpe-
CTaBIICHHBIM B BHJI€ MHEBMOJIBHTATEIsl poTalMoHHOro Trma. K Tomy ke criocod He TpeOyeT Halu-
qUsl HePEeTYJMPYEeMOro THIPAaBIMYECKOr0 aMopTHU3aTopa, 00yiaaasi, TeM He MEeHee, MPEUMYIIECTBOM
B BUJE YJYYIICHHBIX BHOPO3AIIMTHBIX CBOWCTB MHEBMATHYECKON MOABECKH CHIICHBSI TPAHCTIOPTHO-
ro CpeJICTBA B IIMPOKOM JIMANA30HE M3MEHEHUs SKCIUTyaTALMOHHBIX BO3JEHCTBHM.

Kniouegwle cnosa: cnocod ynpaenenus, ynpyeooemngpupyrowas Xxapakmepucmuxd, no o-

8eCKa CUuOeHbsl, NHeBMAMUYECKas peccopa, d1eKmpoOnHesMamuieckutl KianaH, oemng u-
pyiowee ycmpoucmeo, 4acmoma KoiebaHuu.

The pneumatic seat suspension is one of the most important, and in some situations, one of the
key components of the vibration protection system for the human operator of the vehicle. At the
present stage of scientific and technical activities of most developers, great emphasis is placed on
controlled seat suspension systems, as the most promising systems. This article analyzes the meth-
ods of controlling the elastic damping characteristics of the air suspension of a vehicle seat. Ten dif-
ferent and fairly well-known methods of changing the shape and parameters of elastic damping
characteristics due to electro-pneumatic valves, throttles, motors, additional cavities, auxiliary
mechanisms and other actuators were considered, the advantages, application limits and disad-
vantages of each method were analyzed. Based on the results of the performed analytical procedure,
as well as the recommendations known in the scientific and technical literature on improving the
vibration-protective properties of suspension systems, the authors proposed and developed a new
method for controlling the elastic-damping characteristic, which is implemented in the proposed
technical solution for the air suspension of a vehicle seat. The method differs in the thing that it im-
plements a cyclic controlled exchange of the working fluid between the cavities of the pneumatic
elastic element and the additional volume of the receiver on the compression and rebound strokes,
forming an almost symmetric elastic damping characteristic, and partial recuperation of vibrational
energy by a pneumatic drive, presented in the form of a rotary type pneumatic motor. In addition,
the method does not require an unregulated hydraulic shock absorber, while still having the ad-
vantage of improved vibration-proof properties of the air suspension of a vehicle seat over a wide
range of operating influences.

Keywords: control method, elastic damping characteristic, seat suspension, air spring,
electro-pneumatic valve, damping device, vibration frequency.
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Modeling the parameters of free and driving wheel rolling modes taking into account the
asymmetry of the normal reaction diagram

K.T.H. Pomanuenko M.U. M.1. Romanchenko, PhD in Engineering
@DI'BOY BO Beneopoockuii I'AY, beneopoo, Belgorod State Agricultural University,
Poccus, romanchenko_mi@bsaa.edu.ru Belgorod, Russia,
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[IpuBeeHa MeTONMKA ONMpEAEICHHs CWIOBBIX M KMHEMAaTHYECKHX MapaMeTpoB IIMHBI U Kojleca
IUIl CBOOOJHOIO M BEJYIIEr0 PeKMMOB KAaY€HUS C YYETOM CMEIICHHS LEHTpa HOPMAaJIbHBIX peak-
1M TOpOXHOM OTNOpPHOM TMOBEPXHOCTH. BemmuuHa cMenieHus mpejcTaBieHa B (DYyHKIMU JIMHEHHOM
3aBUCUMOCTH OT KO3(UIMEeHTa MpOJOJbHON CWIbl. AHAJIUTHYECKOE OIMMCAaHHE 3aBHCUMOCTU OT-
pakaeT B3aMMOCBS3b KOd(hPHUIMEHTAa TPOMOIbHOM CWIbl U KO3(hHmeHTa HECUMMETPUIHOCTH
SMOPbl HOPMAJIbHBIX PEAKIMil ONOPHOM MOBEPXHOCTH W ONpEAENAET CMEIIEHUE LIEHTpa HOpMallb-
HBIX pEakiMid B HAMpaBICHHMM K TepeIHEMY Kpar KOHTAaKTHOM IUIOMIAJKU WIMHBL. PacueTHas
HECUMMETPUYHOCTH SMIOPbl OTHOCUTENILHBIX HOPMAJIbHBIX PEaKIMii MOXKET OBbITh MOMy4eHa BBIOO-
POM COOTBETCTBYIOIIETO 3HAUECHUS KO UIIMEHTa HECUMMETPUYHOCTU B MHTepBasie ot 1 go 0.

Ha yucnenHom npumepe mpeicTaBiieHO rpadoaHaIUTHYECKOe OTOOpaKeHHE CIIOBBIX U KHHE-
MaTHYECKHX MapaMeTpoB KaueHus Koieca ¢ TpakTopHod mmHou 15,5-R38 momemn @-2A mpu wuc-
T0JIb30BAHUM JIMOPbI  OTHOCHUTENIBHBIX HOPMAaJIbHBIX DPEaKLWi, ONMMCHIBAEMOM Mapaboimueckoil 3a-
BUCHMOCTBIO yeTBepToil crenenn. KoadduimeHr nponoabHOM cuibl onpenensercs ¢ ydeToM oopa-
30BaHUS PE3yNbTHUPYIOUIEH MPOAOIBLHON peakimu IByMsl COCTABISIIONMMU — HAa ydacTke OyKcoBa-
HASI U HAa y4acTKE IOKOS AJIEMEHTOB KOHTAKTHOM IUIONIAJKU IIMHBI. Y CTaHOBJIEHO, YTO MaKCH-
MajlbHOe 3HAa4YeHHWE KOd(UIMEHTa TMPOMOIHHON CWIbI JIJII HECUMMETPHUYHOW SIMIOPHI OTHOCHUTEIIh-
HBIX HOPMAaJIbHBIX peakiwii HaOmomaeTcst npu OolbleM 3HaAYeHMH KOd(QuimieHTa OyKCOBaHUS KO-
jeca 0 CPaBHEHMIO C CUMMETPHYHOM SIIOPOM, OHAKO OCTAETCsl NMPAKTHYECKU HEM3MEHHBIM JIJIS
00€erx CpaBHMBAEMBIX 3MIOP OTHOCUTENHHBIX HOPMAJbHBIX pPEaKLMi.

[IpuBeeHHasT METOJMKA OIpE/IeNICHUs] CWIOBBIX M KHMHEMAaTHYECKUX IapaMeTpoB C Y4ETOM
HECHUMMETPUYHOCTH SIIOPbl HOPMAaJbHBIX PEAKIM OMOPHOW TMOBEPXHOCTH MOXKET HAWTH TPaKT K-
YeCKOe TNpPHMEHEHHE NpU BHIOOpE W OOOCHOBAaHMM pAlMOHAJBHBIX PEKMMOB PAOOTHI KOJIECHBIX
JBIDKUTENICH TPaKTOPHBIX TPAaHCTIOPTHO-TEXHOIOTMYECKUX arperaToB B Pas3lMYHBIX JOPOXKHBIX
YCIIOBUSIX.

Knrwoueenie cnosa: KoJjieco, uuHa, Kadvenue, cujia, pestcum, Koagbqbuuueﬂm, 6y1<coeaHue,
mpenue, cyenjienue, snrwopda.

A method for determining the power and kinematic parameters of a tire and a wheel for free and
driving modes of rolling is given. The displacement of the center of normal reactions of the road
support surface was taken into account. The amount of displacement is presented as a linear func-
tion of the longitudinal force coefficient. The analytical description of the dependence reflects the
relationship between the longitudinal force coefficient and the asymmetry coefficient of the diagram
of normal reactions of the bearing surface and determines the displacement of the center of normal
reactions towards the front edge of the contact area of the tire. The calculated asymmetry of the
epure of relative normal reactions can be obtained by choosing the appropriate value of the asym-
metry coefficient in the range from 1 to 0.

Based on a numerical example, a graphical-analytical display of the force and kinematic parame-
ters of rolling of a wheel with a 15.5-R38 model F-2A tractor tire is presented when using the epure
of relative normal reactions described by a parabolic dependence of the fourth degree. The longitu-
dinal force coefficient is determined taking into account the formation of the resulting longitudinal
reaction by two components - in the slip section and in the rest section of the tire contact pad ele-
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ments. It was found that the maximum value of the longitudinal force coefficient for an asymmetric
epure of relative normal reactions is observed with a larger value of the wheel slip coefficient com-
pared to a symmetric epure, but remains practically unchanged for both compared diagrams of rela-
tive normal reactions.

The presented method for determining the power and kinematic parameters, taking into account
the asymmetry of the epure of normal reactions of the supporting surface, can find practical applica-
tion in the selection and substantiation of rational modes of operation of wheel propellers of tractor
transport and technological units in various road conditions.

Keywords: wheel, tire, rolling, force, mode, coefficient, slipping, friction, adhesion,
epure.
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The influence of hardening on the operational properties of soil-cutting tools
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B Hacrosimee BpeMs TIOYBOPEXKYIIM MHCTPYMEHT W3TOTABIMBAECTCS B OCHOBHOM W3 YIJIEPOJHU-
CTBIX CTaJiei, KOTOphIE MOIBEPraroT TepMooOpaboTke i oOecTiedeHus] BBICOKOW TBEPHOCTH H
npoyHocTH. OJHAKO B HACTOSINEE BPEMsI CTOMKOCTh TAKOrO YIPOYHEHHOI'O TIOYBOPEXKYILIETO WH-
CTPYMEHTA KaK OT€4YEeCTBEHHBIX, TAK U MHOCTPAHHBIX MPOM3BOAUTENCH OCTAaBISIET JKENATh JIyUIIIero.

OnHoM W3 TPUMYMH HEJIOCTATOYHOM CTOMKOCTH TIPOTHB aOpa3MBHOIO W3HOCA TOYBOPEIKYIIETO
MHCTPYMEHTA, TOBEPTHYTOTO YIMPOYHSHHIO MyTEM TEPMOOOPaOOTKH, MOKET SBISITHCS €T0 HATPEB
CWIOM TpeHWs TpU KOHTAKTE C MOYBOW. B pesymbTare Takoro HarpeBa CTajb MOABEPraeTCs JOMOJI-
HUTEJILHOMY OTIIYCKY, MPUBOISAIIEMY K YMEHBIICHUIO TBEPJOCTH TIOBEPXHOCTH PEIKYIIEH KPOMKH
uHcTpyMeHTa mouTu B 2 paza — 49-50 HRC no 22 — 34 HRC B 3aBUCHMMOCTH OT MHTEHCHUBHOCTHU
HarpeBa meTtaiwa. JlaHHoe OOCTOSTENHCTBO OBUIO YCTAHOBJICHO TNMPU MeTasuiorpauuecKux uccie-
JOBAaHUAX 00pa3LoB, BbIpe3aHHbIX 3 JeMexoB kopryca Kb-01 mryra I16C-4.

OmHuM ¥3 TyTel pemieHus JaHHOW MpOOJIEMBI SBISIETCS TOJMydEeHHE HA TOBEPXHOCTH TIOYBOpPE-
KYILETO HMHCTPYMEHTa HM3HOCOCTOMKOTO CJIOsl, HE TOJBEP)KEHHOTO OTPHUIATEIHHOMY BO3JEHUCTBHIO
MOBTOPHOTO HATpeBa B MPOIECCE AKCIUTyaTallMH, HATIPUMED, W3 JISTHPOBAHHOTO OEJIOro 4yryHa Me-
TOIIOM IUTa3ME€HHO-TIOPOIIKOBOW HAIUIaBKH. [IpOBeAEHHBIME MeTauiorpadMaecKuMy UCCIieI0BaHHU-
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ssMU OBUTO YCTAHOBJICHO, YTO HAIUIABJICHHBIN cJIoM mMeeT TBepaocth Oomee 62 HRC. Ilpu atom Ta-
K€ BHUABI TepMOOOpaOOTKH, KaK 3aKajka, HOpMaM3als WIM OTKHI HE OKAa3bIBAIOT 3aMETHOTO
BJIMSIHMSI HA TBEPAOCTH HAIUIABJICHHOTO CJIOS.

Metaiuorpadguyueckue HCCIIeJOBaHUS HATUIABJICHHOTO METalula TOCJe SKCIUTyaTalli TaKkKe TI0-
Ka3aJll OTCYTCTBHE 3aMETHBIX M3MEHEHUI €T0 MUKPOCTPYKTYPBI U TBEPIOCTH. ITO CBUIETEIBCTB Y-
€T O TOM, 4YTO HOBTOpHI:IfI HarpeB oOT ﬂeﬁCTBHﬂ CUII TPCHUA HC OKa3bIBACT CYHICCTBCHHOI'O BJIMAHUA
Ha CBOWMCTBa TIOYBOPEXKYIIETO HWHCTPYMEHTA, YINPOYHEHHOTO IUIa3MEHHO-TIOPOIIKOBON HATUIABKOM,
YTO CMOCOOCTBYET MOBBIIICHUIO €T0 JJIUTEIILHOCTH SKCILTyaTalHH.

Knroueswvie cnoga: nougopesrcywuti UHCmMpyMeHm, pexicyuas KpomKkd, abpasueHsill u3-
HOC, 3aKAIKd, OMNYCK, NAA3MEHHO-NOPOUWKOBAs HaNIA6KA.

Today, soil cutting tools are mainly made from carbon steels, which are heat treated to provide
high hardness and strength. However, at present, the durability of such a hardened soil-cutting tool
of both domestic and foreign manufacturers is far from perfect.

One of the reasons for the insufficient resistance to abrasive wear of a soil-cutting tool subjected
to hardening by heat treatment may be its heating by frictional force in contact with the soil. As a
result of such heating, the steel undergoes additional tempering, which leads to a decrease in the
surface hardness of the cutting edge of the tool by almost 2 times - 49-50 HRC to 22-34 HRC, de-
pending on the intensity of metal heating. This circumstance was established during metallographic
studies of samples cut from the shares of the KB-01 body of the PBS-4 plow.

One of the ways to solve this problem is to obtain a wear-resistant layer on the surface of the
soil-cutting tool, which is not subject to the negative effects of reheating during operation, for ex-
ample, from alloyed white cast iron by the method of plasma-powder surfacing. Metallographic
studies showed that the deposited layer has a hardness of more than 62 HRC. At the same time,
such types of heat treatment as hardening, normalization or annealing do not have a noticeable ef-
fect on the hardness of the deposited layer.

Metallographic studies of the deposited metal after operation also showed the absence of notice-
able changes in its microstructure and hardness. This indicates that reheating from the action of fric-
tion forces does not have a significant effect on the properties of a soil-cutting tool strengthened by
plasma-powder surfacing, which contributes to an increase in its duration of operation.

Keywords: soil cutting tool, cutting edge, abrasive wear, hardening, tempering, plasma-
powder surfacing.
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Comparative analysis of methods for improving the quality of hardened pipe and bar stock for
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[IpoOnema momy4yeHUss KaueCTBEHHOM TOBEPXHOCTH OCTPO CTOHUT TPU TEPMUUYECKOHN, XHMHUKO-
TEPMHUIECKON M TEPMOMEXaHNIECKOW 00pabOoTKe WM3/IeNMid TPOKATHOro Mpom3BoacTBa. Ho, B cBs3M
C T€M, YTO MHOTHME METaJUTyprudecKue 3aBOAbl HEJOCTATOYHO OCHAIIECHBI CPEJACTBAMM 3a4HCTKU
NpY YKa3aHHBIX BUAaX 00paOOTKH, He OOECTIeYMBAETCS HEOOXOAMMOE KaueCTBO MOBEPXHOCTH M e-
TaymonpoAykimy. Ha oneparmsix, CBA3aHHBIX C yAaleHueM Ae(eKTOB MOBEPXHOCTH MpoKaTa, 3aHs-
T0 oT 30 10 60 % pabounx NMpokaTHIX LEeX0B. Heo0XonMMOoCTh 3aYUCTKH MPUBOJIUT K Pa3pbIBY IO-
TOYHOCTH MPOM3BOICTBA, TAK KaK METAJUI JJI1 KOHTPOJIS U 3a4UCTKHU Ae(EKTOB JODKEH OBITH Mpe -
BapUTEJILHO OXJIAXKIeH. B pe3ynmbpTare o01pe 3aTpaThl 10 3a4UCTKE B 2 — 3 pa3a MpeBBIIIAIOT 3aTpa-
THl Ha BBINOJIHEHHE OCHOBHBIX TEXHOJIOTHMMECKUX ONEpalMii — HarpeBa W nedopmaimy MeTaia. B
CBSI3U C 3THM OIpe/IeNICHHbI MHTEpeC MPeCTaBIAI0T COBMEICHHbIE U KOMOMHUPOBAHHBIE METO/BI
ropsiueil MpOKAaTKU C OJHOBPEMEHHBIM YIPOUYHEHHEM U YCTpaHEHHEM Je(EKTOB MOBEPXHOCTH, UYTO
JaeT 3HAYUTEJIbHYI0 SKOHOMMIO SHEPropecypcoB M HCKIIOYAET OMNEpalyi TPaBJICHHS B pacTBOpax
CEpPHOM M COJITHOW KHCJIOT.

B paccmarpuBaeMoii paboTe mpeiararoTcsi HOBBIE METOJIbI 3aUUCTKH MpoKaTa Tepes] nedopM u-
pOBaHHEM B PpEXHUME BBICOKOTEMIICpATYpHOH TepMoMexaHmieckoil oOpaborku (BTMO) mmams-
JIPUUECKUX TOpsiueKaTaHblX (I/K) CIUIONIHBIX U TOJBIX 3arOTOBOK C JedopMallieii BUHTOBBIM 00Ka-
tieM (BO), coBMemaronme, Haps1y ¢ BBICOKOIPOM3BOIUTEIHHBEIM METOA0M (hopMooOpa3oBaHus 1
VIIPOYHECHHST TIPOKAaTa, SKOJOTHIECKH YHCThIE (OE3KHCIOTHBIE) METOIbl OYWCTKH TOBEPXHOCTH, a
TaKKe COBMEIICHHbIE C MEXaHMYECKOW 00paboTKON MeTOoAbl yaaleHus! Je(eKTOB MOBEPXHOCTHOTO
cinosi. Ilpu 3TOM OTHOBPEMEHHO C OYHCTKOW MOBEPXHOCTH M TOBBIIICHAEM TOYHOCTHU TPOKATa TpO-
ucxoauT (popMHUpOBaHHE CTPYKTYpPhI MOBEPXHOCTHOTO CIIOS MO MeXaHMm3MY (ha30BbIX IpEeBpaIleHUN
MPH TEPMOMEXAHNIECKOM 00paboTKe.

- IBMEHSET B M3JIOMa TPY HU3KOTEMIIEPATYPHBIX pa3pylICHUSIX OT XPYIKOTO K BSI3KOMY.

CrenyeT OTMETHTh TaKKe HEOOXOMMMOCTH JAJIBHEHIIETO Pa3BUTHS TAKHX XOPOIIO 3apeKoMe H-
JIOBAaBIIMX Ce0s METOMIOB 3a4HUCTKH, KaK JIC3BUHHAS U TUIpoadpa3uBHAs 00paboTKa, KOTOphIE TO3-
BOJISIIOT TPH 3aYKCTKE TPOKAaTa W3 JIOOBIX MapOK CTald OT OKaJMHbI peajM30BaTh MaKCHUMaJbHO
HAJIe)KHYI0 CHUCTEMY OUMCTKH, oOecredyuBaroT 3(QPEeKTHUBHOE yAalieHHEe MOBEPXHOCTHBIX U Oosee
IITyOOKHX /1e(eKTOB, MOBBIIIAIOT BBIXOA TOIHOTO, YMEHBLIAIOT PAacXOi SHEPrHH U XOPOIIO BIHCHI-
BAIOTCS B JIMHUIO HETIPEPBIBHOTO MPOKATHOTO CTaHa. Hapsiay ¢ 3TWM, MO JAHHBIM TOCJIEIHHUX HC-
cleoBaHMM, THapoaOpa3uBHAs 00pabOTKa TMOBBIMIAET YCTAJIOCTHYIO JOITOBEYHOCTH TOJBIX IIH-
IMHApUYEecKuX aetaneit 1o 15%.

Knioueewle cnosa: nezguiinas 3auucmka, abpazuenas oopabomxa, vlcokomemnep a-
MypHas mepmomexanuyeckas oopabomka, Hazpes, degopmayus, oxaaxcoenue, npou3e o-
oumenbHoOCmb

The problem of obtaining a high-quality surface is acute in thermal, chemical-thermal and ther-
momechanical processing of products of rolling production. But, due to the fact that many metallur-
gical plants are insufficiently equipped with cleaning tools for these types of processing, the re-
quired surface quality of metal products is not ensured. Operations related to the removal of defects
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in the surface of rolled products employ from 30 to 60% of the workers in rolling shops. The need
for cleaning leads to a rupture of the production flow, since the metal must be pre-cooled for inspec-
tion and cleaning of defects. As a result, the total cost of cleaning is 2 - 3 times higher than the cost
of performing the main technological operations - heating and deformation of the metal. In this re-
gard, the combined methods of hot rolling with simultaneous hardening and elimination of surface
defects are of particular interest, which gives significant energy savings and excludes etching opera-
tions in solutions of sulfuric and hydrochloric acids.

The paper considers new methods for stripping rolled stock before deformation in the high-
temperature thermomechanical treatment (HTMT) mode of cylindrical hot-rolled solid and hollow
billets with screw compression (SC) deformation, combining, along with a high-performance meth-
od of shaping and strengthening of rolled products, environmentally friendly (acid-free) methods of
surface cleaning, as well as methods of removing surface layer defects combined with mechanical
processing. At the same time, simultaneously with cleaning the surface and increasing the accuracy
of rolled products, the structure of the surface layer is formed by the mechanism of phase transfor-
mations during thermomechanical processing.

The type of fracture changes at low-temperature destruction from brittle to ductile.

It should also be noted, that there is the need for further development of such well-proven clean-
ing methods as blade and waterjet processing, which allow, when cleaning rolled products from any
steel grades from scale, to implement the most reliable cleaning system, ensure effective removal of
surface and deeper defects, increase yield, reduce energy consumption and fit well into the continu-
ous rolling mill line. According to recent studies, waterjet treatment increases the fatigue life of hol-
low cylindrical parts by up to 15%.

Keywords: blade cleaning, abrasion, high temperature thermomechanical processing,
heating, deformation, cooling, productivity.
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B crarhe mpenctaBieHbl KpaTKW aHAIW3 TEXHOJOIMH YOOPKHM 3€PHOBBIX KYJIBTYP U TEXHHY e-
CKHUX CpEICTB, M3 KOTOpPOrO CJEAYET, YTO OFHOCEKIMOHHBIE MOJOTWIbHO-CENAPUPYIOIIUE AEKU
KOHCTPYKTHBHO BBITJIIAST CIEAYIOMMM 00pa3oM. «['He3ma» IJis WX YCTaHOBKM B KomOaiiHe 3a-
KpETUIeHbl Ha OOKOBBIX INIEKaX, KOTOPbIE B CBOK OYEPEIb YKECTKO CBS3aHBI C TONEPEYHHIMU IUIA H-
KaM¥, YCTaHOBJICHHBIMH MEXIy COOOW C paBHOMEPHBIM HHTEPBAJIOM IO BCEHl JIJIMHE JIEKH, a Tore-
pEYHbIE IUIAHKA BHYTPEHHEH CTOPOHOM PAaCIONOKEHBbI HA IWIMHAPHMYECKOM IOBEPXHOCTU C OIpe-
JieJIeHHbIM yTJIoM oxBaTa Oapabana. Ilpu 3ToM 1711 yBeMUEHMS JK€CTKOCTHU MONEPEYHbIX IUIAHOK U
BCEH JEKU B LIEJIOM HIDKE MOBEPXHOCTH sipyca IPYTKOB IMONEpPEYHbIE IUIAHKU CBSI3aHBI MEXIY CO-
0ol peOpamMu MPSIMOYToidbHON (HOPMBI M30THYTHIMU IO KOHLIEHTPUYECKOW OKPYKHOCTH OOJbILIETO
paauyca, 4eM paauyc pabodeil OBEPXHOCTH CEeMapupyrole pemeTki. Bece Nekn ycTaHaBIMBaKOT-
cs1 Ha KoMOalHE OTHOCUTEJBHO BHEIIHETO auaMeTpa Owmdeill O0apaGaHa HEe TO KOHIECHTPHYIECKON
OKPYXXHOCTH, a CcO cMelleHueM. [lo3ToMy mNpuHIMIMATBHBIMU HEJOCTATKaMHU OJHOOapalOaHHbIX
OTHOCEKLIMOHHBIX JIEK SIBISIOTCS JOCTATOYHO BBICOKHE YPOBHHM HEIOMOJIOTA, MOTEPH CBOOOIHBIM
3epHOM B IpyOOM BOpOXE Yepe3 COJOMOTPSIC M OCOOEHHO ApobisieHue. B CBA3W, C yeM BO3HHKAET
HEOOXOAMMOCTh €€ COBEpIICHCTBOBAHMS, a TakKXkKe HEOOXOAMMOCTh MOJEPHM3AIMU MOJIOTHIHHO-
CeMapupyIoIIEro yCTPOWCTBA C YIyYIIeHHEM pabOThl BO3MYIIHO-PENIETHOM ouncTku. Ha ocHoBa-
HUM TIOMCKOBBIX WCCJICOBAHMM TPEIJIOKEHA 3allMIICHHAass NaTeHToM P@® OIHOCEKIMOHHAsT MOJIO-
TWibHas Jeka. Jleka cocTOMT Kak MMHMMYM M3 TpeX 30H; B IIEPBOM 30HE — BBIMOJIOTA U CEMapalu
— cemapupyrolasl peleTKa BbINOJHEHA BYXSIPYCHOM C M3MEHSIEMbIM PACCTOSHHEM MEXIY sipyca-
MH TyT€M BapHAHTHOM YCTAHOBKH TOJI OCHOBHBIM SIPyCOM CBHEMHBIX NPYTKOB DPELIETKH, PacIoo-
JKCHHBIX Ha TIONEPEYHBIX IUIAHKAaX C mmaroMm t Ha OONBILIMX, YEM Y OCHOBHOT'O sipyca pajuycax, mpo-
XO/ISIIIMX TIOCEPEJUHE Iara MpPyTKOB OCHOBHOTO BEpXHEro sipyca ¢ wHTepBasamu ot 0,75 mo 1,25t
BO BTOPOM 30HE - cemapaiyyd U 0OMOJIOTa - CEenapupyrolas pemeTka IpoTsHKEHHOCTHIO oT S5 10 12
MHTEPBAJIOB MEXIY MONEPEYHbIMU IUIAHKAMU BBITNOJIHEHA OJHOSIPYCHOM, HO IIar MEXKIy NpyTKamu
PEILIETKH, PACTIONOKEHHPIMU HAa TPOJIOJDKEHHH spyca MEepBOM 30HBI HA TONEPEUYHBIX IUIAHKAX 30HBI
COCTaBJsIET He MeHee 1,5t mara nmpyTKoOB MEpBOM 30HBI, B TPETHEH 30HE - JOMOJIOTA U Cenapalyy —
MPOTSKEHHOCTHIO HE Oojiee 6 MHTEpBaJIOB MEKIY MONEPEUHBIMU IUIAHKAMM OJIHOSIpyCHAsl pelieTKa
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SIBJIIETCS TIPOJIOJDKEHHEM BEPXHETO sipyca TepBOM 30HHI ¢ maroM npyTtkoB ot 0,5 mo 1,5t mara nep-
BOI 30HBI. J[aHHOE pelleHHe MMEET NPAKTUUECKYIO0 3HAUUMOCTh M MEPCIEKTHUBY JJIsl BHEJIPEHUS ITy-
TE€M UX YCTAHOBKH Ha CAMOXOJHBIX 3€pHOYOOpOYHBIX KOMOaiHaX.

Knroueswie cnoga: mexrnonoz2us oomonoma, 3epnoyo0opounslii KOMOAUH, MOJIOMUILHO -

cenapupylowee ycmpoucmeo, 0eKka, NIAHKU, ujexa 0eku, noobapadamve, cmpsachHas 00cka,
nPOMbBIUTIEHHBII 00pasey.

The article presents a brief analysis of the technology of harvesting grain crops and technical
means, from which it follows that one-section threshing-separating decks structurally look as fol-
lows. The “sockets” for their installation in the combine are fixed on the side cheeks, which, in turn,
are rigidly connected to the transverse strips, installed between them at a uniform interval along the
entire length of the deck, and the transverse strips with their inner side are located on a cylindrical
surface with a certain drum wrap angle. At the same time, to increase the rigidity of the transverse
strips and the entire deck as a whole, below the surface of the bar tier, the transverse strips are inter-
connected by rectangular ribs curved along a concentric circle of a larger radius than the radius of
the working surface of the separating grid. All decks are installed on the combine with respect to the
outer diameter of the drum beaters, not along a concentric circle, but with an offset. Therefore, the
principal disadvantages of single-drum single-section decks are the high levels of under-threshing,
loss of free grain in the coarse heap through straw walkers, and especially crushing. In this connec-
tion, there is a need for its improvement, as well as the need to modernize the threshing-separating
device with an improvement in the operation of the air-sieve cleaning. On the basis of prospecting
studies, a single-section threshing deck protected by the RF patent was proposed. The deck consists
of at least three zones. In the first zone of threshing and separation the separating grid is made two-
tier, with a variable distance between the tiers by means of a variant installation under the main tier
of removable bars of the grid, located on the transverse slats with a step t larger on radii than those
of the main tier, passing in the middle of the step bars of the main upper tier with intervals from
0.75 to 1.25t. In the second zone of separation and threshing the separating grid with a length of 5 to
12 intervals between the transverse strips is single-tier, but the step between the grid bars located on
the continuation of the tier of the first zone on the transverse strips of the zone is at least 1.5t of the
step. In the third zone of final threshing and separation with a length of no more than 6 intervals be-
tween the transverse slats, a single-tier grating is a continuation of the upper tier of the first zone
with a bar pitch from 0.5 to 1.5t of the first zone pitch. This solution has practical significance and
perspective for implementation by installing them on self-propelled grain harvesters.

Keywords: threshing technology, combine harvester, threshing and separating device,
deck, grid bars, deck cheek, concave, shaker pan, production prototype.
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Modernization of the apparatus for grinding root crops
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VYcroiunBoe (QYyHKIMOHUPOBAHUE ArpOINPOMBINUICHHOTO KOMIUIEKCA BO MHOTOM OIPEAEISICT €ro
Hay4YHO-TeXHHYEeCKoe obOecredenrie. OHUM W3 KITOUEBBIX HATIPABJICHUN Pa3BUTHUS arpapHON HAayKd
SBIIIETCSI MEXaHM3aIWMsI TPOIIECCOB KMBOTHOBOACTBA. [IpH pemieHnn KoMIuiekca mpodiaemM OobIioe
BHUMAHUE YJEJSIE€TCA MOATNOTOBKE KOPMOB K CKapMJIMBAaHUIO, & HWMEHHO W3MEJIbYCHHIO KOpHE-
KITyOHETUTO/IOB. DTO TO3BOJSIET CYIIECTBEHHO TMOBBICUTH OTJaudy Ka)KIOW KOPMOBOHM eIuHHUIBI. B
pe3yiibTaTe MPOBEICHHOTO IIMPOKOrO 0030pa JHMTEpaTypHbIX HMCTOYHHMKOB, TIIATEIHHOTO aHAJM3a
COBPEMEHHBIX KOHCTPYKIMHA M3MEJIbUMTENIE KOPHEKITYOHEIUIOO0B YaJOCh PEIIUTh TEXHUUECKYIO
3a7a4y 10 €ro MOAEPHM3AIMU MyTeM CO3JaHMs MPOCTOM, a TaKKe HAJEKHOW KOHCTpyKImH. Oco-
OCHHOCTHh MOJICPHM3AIMM COCTOUT B TOM, YTO 3JICKTPOJBUTATE]Ib CMOHTHPOBAH Ha KPBIIIKE KOPITY-
ca ¢ ToMolpo (raHa, SBJSIONIETOCS €ro COCTAaBHBIM JJIEMEHTOM, KPOME TOTO OCh BpPAILCHHSI
KOHCTPYKIIMM Bajla COBMEIICHA C OChIO BpaIlleHUsS KOHCTPYKIHMHM JKCKA. 3arpy304HbIN OYHKEp TOXKE
YCTAHOBJIEH Ha KpbIIIKE. (711 3TOro B KPBIIIKE M3TOTOBJIICHO OTBEPCTHUE MO/ BEAYILMIA BaJl 3JIEKTPO-
JBUTATENsI, & TaKXKe OKHO IS TIPOXOXKIEHHS KOPHEKIYOHEIUIONOB M3 TOJIOCTH MPHEMHOT0 OYHKepa
B MPOCTPAHCTBO Kopmyca. Ha cBOOOTHOM Kparo KOHCTPYKIMHM Bajia >KECTKO CMOHTHPOBAH JIHCK.
Kopryc 3akperieH Ha OCHOBaHMH C TIOMOIIBIO CTOCK BEPTHKAJbHO M C 00pa30BaHHMEM CBOOOTHOTO
MPOCTPAHCTBA MO/ €ro IHUILEM W OCHOBAHMEM ISl YCTAHOBKM BBITPY3HOM TOpPJIOBMHBI, @ TAKKE
€MKOCTH TIoJ] 0OpaboTaHHBIE KOPHEKITyOHEIUIOAbl. BEITpy3Hass TOpPJIOBHHA KOHCTPYKTHBHO M3TO-
TOBJICHA B (pOpME BOPOHKH, MPUTOM C OOPa30BaHMEM KOHHMYECKOW COCTABIIAIONICH BBEPXY H IHU-
JVHIPUYECKON cocTaBismone BHM3y. K ToMy ke 0och CUMMETPHM BOPOHKHM COBMEILIEHA C OChIO
BpallleHUs1 Bajia. Ee KOHMYecKash COCTaBIsIIolas MPUKPEIUIEHA K BHEIIHEW MOBEPXHOCTH KOHCTPYK-
MM JTHHINA, a IIHMHIPHYIECKash COCTABIISIONIAs BOPOHKH COPUEHTHPOBAHA B €MKOCTH IO 00palo-
TaHHBI MaTepuaj. B JHMIE M3rOTOBJICHBI KOHUEHTPUYECKHE OTBEPCTHS I MPOXOXKIACHUS Iepe-
pabOTaHHBIX KOPHEKIYOHEIUIOIOB M3 TOJIOCTH KOPIyCa B KOHCTPYKIMIO BBITPY3HOM TOPJIOBHHBI.
[TpurHmn sHEprocOepeKeHnss OCYIECTBISETCS MyTeM MOoAa4Yu 00paOOTaHHOTO KOpMa B YCTpOil-
CTBO BBITPY3HOM TOPJIOBUHBI U Jajie€ - B NPUEMHYIO €MKOCTh TJIABHBIM O0OpPa3oM 3a CUET CWIbI TS-
XKeCTH 00pabaThIBaeMOro KopMma.

Knroueewte cnosa: azpapHas Hayka, JfCMGOmHOGO()CWlBO, U3MeENbYEHUE KOPMOB, MEXH U-
yeckoe cpe()cmeo, npocmoma u Ha()ei)iCHOCI’l’lb, 3H€p2006€p€9iC€HM€.

The sustainable functioning of the agro-industrial complex largely determines its scientific and
technical support. One of the key directions of the development of agricultural science is the mech-
anization of animal husbandry processes. When solving a complex of problems, great attention is
paid to the preparation of feed, namely the grinding of root-club crops. This makes it possible to
significantly increase the return of each feed unit. As a result of a wide review of literary sources
and a thorough analysis of modern designs of root-club grinders, it became possible to solve the
technical problem of its modernization by creating a simple as well as reliable design. The peculi-
arity of the modernization consists in the fact that the electric motor is mounted on the cover of the
housing with the help of a flange, which is its component element, besides, the axis of rotation of
the shaft structure is aligned with the axis of rotation of the disk structure. Loading hopper is also
installed on cover. For this purpose, the cover has a hole for the driving shaft of the electric motor,
as well as a window for passage of root clubs from the cavity of the receiving hopper to the space of
the housing. Disk is rigidly mounted on free edge of shaft structure. Body is fixed on base by means
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of uprights vertically and with formation of free space under its bottom and base for installation of
unloading neck, as well as reservoir for treated root crops. The discharge neck is structurally made
in the form of a funnel with the formation of a conical component at the top and a cylindrical com-
ponent at the bottom. In addition, the axis of symmetry of the funnel is aligned with the axis of rota-
tion of the shaft. Its conical component is attached to the outer surface of the bottom structure, and
the cylindrical component of the funnel is oriented to the container for the treated material. Concen-
tric holes are made in bottom for passage of processed root crops from cavity of body into structure
of discharge neck. The principle of energy saving is carried out by supplying treated fodder to the
discharge neck device and further to the receiving vessel mainly due to gravity of the treated fodder.

Keywords: agricultural science, animal husbandry, fodder grinding, technical means,
simplicity and reliability, energy saving.
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