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The dependence of the thickness of the oil layer from the
mileage in bearing units autotractor internal combustion
engine KamAZ-740.11-240, which are installed on tractors
and combines «Don» (series AKROS), «Polesie» (series 12),
is substantiated in the article. Terms of kinetostatical meth-
od has been used to justify the change of the thickness of the
oil layer in the connecting rod bearings during the opera-
tion process. A power calculation was conducted taking into
account the sampling clearances in the crank mechanism in
top dead center. The formula changes the thickness of the oil
layer in the connecting rod bearings on the example of the
engine KamAZ-740.11-240, which is applicable for all types

of internal combustion engines, was developed; it takes into
account the design features and operating conditions. The
apparatus and method of diagnosing sliding bearing by the
dynamical method on a running engine were developed, the
modes of diagnosis with using information about the bound-
aries of the overall gap in the crank mechanism, about the
thickness of the oil layer in the moment of relining of the pis-
ton in the top dead point are investigated and substantiated,
and the rule of the change of thickness of the oil layer from
the mileage was received. The clearances in the connecting
rod bearings vary range from 10 to 50 um, the optimum
value of the thickness of the oil layer varies in the range of
15...30 mm, it corresponds to the liquid friction in the con-
necting rod bearings of the engine family KamAZ. Research
on the internal combustion engine KamAZ-740.11-240 in
the laboratory is allowed to justify measuring the thickness
of an oil layer at the minimum idling speed of a warmed-
up engine, and thickening and elongation of the bearing that
occur when the engine warms up at reasonable frequency
of rotation of the crankshaft do not affect the diagnostic re-
sults.
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Cmamoa noceauiena .Mexanusupoeannoﬁ nozpy3xke 3epHa 6 mpancnopmHsie q)eacmsa U3 CKNa0CKux nwueuqermﬁ,
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HA 3epHOMOKax u omkpoimeix naowadxax. Ilpednocen nozpy34ux 3epHa ¢ HOBbIM PAGOHUM OP2AHOM — NIAHUAMBIM
OapabanHeiM numamenem, ¢ NOMOWBIO KOMOPO0 NPOUCXOOUM 3AX6am 3ePHA C NOBEPXHOCMU NONA UNYU 3eMAU U
nocnedyrouiee nepemeuseHue Kk omepy3ouromy mparcnopmepy. Ilozpy3uux 16,15emcs MAWUHOU HENPePsI6HO2o Oeticmeust
u umeem pso npeumywecms. Ipednazaemoiié nozpy3uux cocmoum u3 pamet, 08YxpsA0HO2Z0 cKpeGK06020 Koneetiepa,
naan4amozo nodarowiezo bapabana (numamens) u mexanusma npueoda. Ha éany nodarowsezo 6apabana ycmarnoeieHot
Jy4uU, HA OKOHYAHUAX KOMOPHIX WAPHUPHO Kpensmcsi 0epocamenu cnaanxkamu. Jlepycamenu c mopueeoil cCriopoHsiuMeron
Kpueowun ¢ poiuKom, 6X00AuuM 6 nas nanpaesisaroueii 0oposicku. Ipu pabome nozpysuux nodsesicaem x Gypmy 3epHa.
Mexanu3zm npusoda om éana omoopa mMowsHocmu 6306020 MPaxmopa npueodum 6 déudicerue cKkpedKoauviil KoHeelep, U
naanuamolii nodarowuil 6apaban, KOMopsLL BPAULAACH, BHedpsaemcs 8 ypm. 3epHo, 3axX6a1eHHOE NIAHKOIL, NOOAemcs no
HAKTIOHHOU 4acmu nOONOPHOT CEHKY 6 3azpY304H0e OKHO CKPeGK08020 KoHeellepa no éceil Onune nodarouiezo bapadana.
Ilepemewyascono20pu30HMANLHOMY UHAKTIOHHOMY YHACMKAM CKPEOK08020 KOHEellepa, 3epHOUePe3 8b12PY3HYI020P/I0GUHY
nocmynaem 6 mparncnopmnoe cpedcmeo. B kKoncmpyxuuro numamens 6xo0um KpueoOWLUNHO-PONUKOBLLI MEXAHUM,
N036ONATOUUTL UCKAIOHUMD YOapHOe 6030elicmeue NAAHOK HA 3epHo. Jleusicenue 3epHa nPoucxooum no HAUMeEHsUIEl
mpaexmopuu, pasoenenue nPoyeccos omoeneHuUs U MPAHCROPMUPOBAHUS NO36OTIIENM UX OCYUECMEIAMb Oe3 nomex,
3a cuem 4ez0 noGbLIULAEMCS NPOU3BOOUMENILHOCIb U CHUNCAEMCS IHEpzoemKocms. [Ins onpedeneHus pauuoHANbHbIX
PexcuMo8 pabomsi nozpy34uKa npoeederst IKCnepuMeHmansvHole ucciedosanus. [pueedenst noyuennsie 3a6ucumocmu
KPYMAu,e20 MOMEHMA HA 6AILY NILAHYAMO020 N00ArOwez0 6apadana u onpedesierst ONMUMATbHbIE SHAUEHUS €20 HACMONTbl
8pAuEHUSL U CKOPOCHU BUICEHUSA UENU CO CKPeOKAMU mpaxcnopmepa.

ATPAPHbIWN HAYYHbBIW XXYPHAN

3HAYUTEJIbHO COKPATUTH IPOCTOU II0A HOFPYSKOﬁ 04

$PeKTUBHOCTD COBPEMEHHOTO CeIbCKOXO-

3SMCTBEHHOI'O [IpOon3BOACTBA HAIIPSIMYIO
3aBUCUT OT CTeIlleHW MeXdHM3dlnu II0rpy3049HO-
TPaHCIIOPTHBIX pa60T B TE€XHOJIOTUYECKUX IIPpO-
neccax paCTeHMEBOACTBA U XMBOTHOBOACTBA. Cos-
AaHVe HOBBIX W MOJEpHH3anuda CyLIleCTBYIOIINX
[IOrPy309HO-pAa3rpy304Hblx  MdIIWH  IIO3BOJISAET

TPAHCIIOPTHO-TEXHOJIOTMYECKUX CPEJICTB, IOBLICUTH
IIPOU3BOUTENILHOCTh KOMIUIEKCOB U CUCTEM Ma-
IIMH, CHU3UTb 3aTpaThl TPyAa Ha IPOU3BOACTBO
CebCKOXO034MCTBeHHOM npoAyKuuu [1, 2, 7].

B ®TBOY BO «CaparoBckuii rocyjapCTBeHHbIN
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coBmecTHO ¢ 3A0 «TpaHcmamn» (r. DHrenbc) ObUT
pa3paboTaH M U3rOTOBJIEH IOTPY3UUK HEITPePBIBHOTO
NleliCTBUA IJIf IOTPY3KU 3epHa [5, 8, 9].

[Tpennaraemblii morpy34uk (puc. 1) coctout u3
pambl 1, ABYXpsiTHOTO CKPeOKOBOTO KOHBekiepa 2,
nofatomero 6apabaHa 3 1 MexaHu3ma npuBoga 14.
Ha Bany 4 mopatoiero 6apabaHa 3 yCcTaHOBJIEHBI
JIy4yd 5, HA OKOHYAHUAX KOTOPBIX, IMAPHUPHO Kpe-
IATCA AepXarenu 6 IJIaHOK 7, MMeollne C Tople-
BOM CTOPOHBI KPUBOLIUII 8 C POJIMKOM 9, BXOAAIUM
B 143 HampasJAtoIei Jopoxku 10 [8].

[Monatomuii 6apabaH 3 BBITOJHEH C MOAMIOP-
HOH cteHKOU 11. CKpeOKOBBII KOHBeiliep 2 UMeeT
Ha paboyeil BeTBU TOPU30HTATLHON U HAKJIOHHbIH
ydacTky B xenobe 12. ITonnmopHas creHka 11 moza-
fomiero 6apabaHa 3 c1y)kUT 6OKOBBIM OrpakIeH1eM
’eyoba co CTOPOHBI 3arpy3ku. B crenke 11 umeercs
3arpy304Hoe OKHO, IIMPUHA KOTOPOTO paBHA JjIiHe
HIDKHel paboueil BeTBU CKPeOKOBOTO KOHBelepa.
HakJ10HHBIV y4aCTOK KOHBeliepa OKaHYMBAETCS Bbl-
TPY3HBIM ycTpoiicTBOM. CKpeOKu 13 ycTaHOBJIEHBI B
7iBa psiia Ha JHe xeyoba 12. MexaHu3m npuBoza 14
TMIOTPy34MKa BKJIIOYaeT B ce0s1 KapAaHHBIN BaJl, IPO-
MeXyTOYHYIO OTIOPY, LIelTHYIO0 Mepesiayy.

ITorpy3unk paboTaeT CleAyIOMKUM 00pa3oM.
[Moabesxasi K OypTy ChIy4IuX rpy30B [8], BKIIOYAIOT
BaJ1 0TOOpA MOIITHOCTH 6a30BOTO TPAKTOPA, IIPH 3TOM
MeXaHK3M MPKUBOJia 14 MPUBOIUT B IBUKEHHUE CKPeO-
KOBBIN KOHBeliep 2 u nopamomuil 6apaban 3. 3atem
HaylHaeT JBYDKeHHe 6a30BbIM TPAKTOP C BKJIIOYEH-
HbIM XOZioyMeHbIuuTesleM. IToparomuii 6apaban 3,
Bpallasch, BHeAPsETCS B OypT 3epHa, KaK/ias IIaHKa
OTZieJiieT OPLKMI0 OT OCHOBHOTO MaccuBa. biaroza-
PA HaTIPaBJIAIOIIEN JOPOXKKe, PACTIONOXEeHHOU C TOp-
IIeBOM CTOPOHBI Mozatomero 6apabana 3, miaHku 7
COXPaHAIOT BePTUKAJbHOE IOJIOXKeHHe, TeM CaMbIM
VICKJIIOYas yapHoe BO3[eliCTBre Ha MaTepuai. 3ep-
HO, 3aXBa4eHHOe IIJIAHKOI 7, [I0JaeTCs IT0 HAaKJIOHHOM
YaCTY NMOATIOPHOM CTeHKH 11 B 3arpy304HOe OKHO 110
BCeli i7IvHe Toaromiero 6apabana 3. OKpysKHasi CKO-

= 2

£ )

Puc. 1. Koncmpyxmueno-mexHono2u1eckas cxema
nozpy3uuxa sepua: 1 — pama; 2 — ckpebroestii Kongeiep;

2017 3 - nodarowuii 6apaban; 4 - éan nodarowezo bapabana;

5 - nyuu; 6 — depsycamenu nnanox; 7 - niaHKu;

8 — kpusowmun; 9 — poaux; 10 — nanpaenarowas

doposcka; 11 — nodnopnas cmenxa; 12 — xcenod
xoneeiiepa; 13 — ckpebxu; 14 - mexanusm npueoda

pocTh noparomiero 6apabana 3 moKHa ObITH TOA00-
paHa TakuM 00pa30M, YTOObI 0OeCIIeYUTh MOJIHYIO
3arpy3Ky ckpeOkoB 13 Ha pabo4eM ropu30HTaILHOM
yJacTke KoHBeliepa. [IocTynaresnbHas CKOpPOCTb I10T-
Py34HKa peryImpyeTcs HOCPeACTBOM CKOPOCTH 6a30-
BOT'0 TpakTopa. Ilepemelasch 1o ropu30HTaIbHOMY
y4acTKy, 3aTeM II0 paboyeMy HaKJIOHHOMY y4acTKY,
3epHO uepe3 BBLIIPY3HYIO TOPJIOBHHY IIOCTyNaeT B
TPAHCIIOPTHOE CPEZICTBO.

JlaHHas KOHCTpyKuuA [7, 9] mo3BosiseT JOCTUYb
CTIeMIyIOMIUX TeXHOJIOTUYeCKUX MpeuMyniects [4].
JIBIKeHVe 3epHa IPOMCXOUT 110 HaUMeHbIIeH A1-
He TpaeKTOpPUH, pasfieJieHue MPOLIeCCOB OTZeNeHus
Y TPAHCIIOPTUPOBAHUSA NO3BOJIAET UX OCYIeCTBIATD
6e3 moMex, 3a CYeT Yero MOBBINIAETCS MPOU3BO/M-
TeJIbHOCTb U CHUKAeTCS 3HeproeMKocTb. KOHCTpyK-
U NUTaTeNst U pa3Mepbl 3aTPy30YHOrO OKHA M03-
BOJIAIOT OCYIIEeCTBJATh [O7lauyy MaTepuana 1o Bceil
IIMPYHe 3aXBaTa, YTO CIOCOOCTBYET YBEJIUYEHHUIO
IPOU3BOAUTENLHOCTH. [TUTaTesb XeCcTKO 3aKperuieH
Ha paMe U MMeeT B CBOeN KOHCTPYKLUM MeXaHU3M,
TNI03BOJIAIOIIMH [IJIaHKaM IIPYA  ero BpallleHW! coxpa-
HATb BepTUKaJbHOe IOJIOKEeHUe U, KaK CJIe/iCTBUe,
VICKJTIOUUTD yIapHble Harpy3Ky Ha 3epHO.

OCHOBHBIM pab04YMM OpraHOM MOTPY34YHKa SIB-
JisieTcsl TUTAHYaThl moparommid Gapaban 3. s
omnperieNieHUsT PAlMOHAJIbHBIX PEXUMOB PabOTBHI
OapabaHa mpoBe/ieHbI SKCIIEPUMEHTaJIbHbIE UCCIe-
noBaHus. ITo pe3ynbTaTtam Mojy4yeHbl 3aBUCUMOCTH
KPYTAIIEro MOMEHTa Ha Basly pabodyero opraHa oT
ero 4aCTOThI BpallleH!s U CKOPOCTH JIBM)KeHUS Llelu
co ckpebkamu TpaHcmoprepa (puc. 2). YcrtaHOBIe-
HbI 3HaYeHWsl 4acTOThl Bpamenus n,= 0,715 ¢! u
CKOPOCTH LIelN CO CKpeOKaMu Vg, = 0,89 M/, mipn
KOTOPBIX KPYTAIIMI MOMEHT Ha BaJly MMeeT MUHU-
MasbHOe 3HaueHue 27-32 H-m [3].

YBe/mdeHye 4acToTel BpauleHusi 6apabana (r >
>0,82..1,2 c!) npuBOAUT K TOMY, YTO 3€pHO 3a CUeT
IIEHTPOOEKHBIX CHJI YaCTUYHO TlepebpachIBaeTcs yepes
CKpeOKOBbIIA TPAHCTIOPTEP K 3a/IHelt CTEeHKe, YTO B CBOKO
odeperb BeZieT K POCTY KPYTALIero MOMeHTa, MOBBbIIIIe-
HUIO TPaBMUPYEMOCTH 3epHa [ 6|. YMeHblIIeHre YaCTOThI
Bpamlenus (n,< 0,44 c') BenieT K yBe/M4eHHI0 06beMa
3epHa 3axBaTbIBAEMOI0 KaXAOM IUIaHKOM. IIpm moc-
TOSIHHOW CKOPOCTU TOIPy34MKa IUTATeNlb He yCrieBaeT
TlepeMeCTUTD BCe NOCTYIIalolIlee 3epHO K TPaHCIIOPTepY,
YTO BeJleT K POCTY KPYTAIero MOMeHTa Ha ero Bajy U
CHIDKEHUIO TPOM3BOJUTENIbHOCTY 3ePHOIIOIPY3YHKa.

ITo pe3ynbTaTaM pa3pabOTKU U WCCIIEOBAHUIA
3A0 «TpaHcMmall» M3rOTOBJIEH OINBITHBIA 0Opaser]
norpysurika (puc. 3), KOTOpbIi ObUI HpezCcTaBieH
Ha [TxHe nonsi—2016.

ITpou3BOACTBEHHbIE WCMBITAHUA HpPU MOTPYy3-
Ke 3epHa IMO3BOJIMJIM YCTaHOBUTb 3PPeKTUBHOCTD
NIOTPy34YMKa HellpepbIBHOT'O IeMICTBUA C IJIaHYaThIM
nofaoIM 6apabaHOM U MONTYYUTh 3HAYEHHS PO-
M3BOJUTENIBHOCTHU 55,6 KI'/C M1 9HEPrOeMKOCTH MOr-
pysuuka 165 [k /Kr.
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The article is devoted to mechanized grain loading
into vehicles from storage facilities, in grain trays and
open fields. It is proposed a model of a grain loader with
a new working organ - a slatted drum feeder, by means of
which grains are grabbed from the surface of the floor or
ground and then are transferred to a shipping conveyor.
The loader is a continuous machine with a number of ad-
vantages. The proposed loader consists of a frame, a two-
row scraper conveyor, a slatted feeding drum (feeder)

and a drive mechanism. On the shaft of the feeding drum,
there are beams, on the ends of which there are holders
with slats. On the front side holders have a crank with a
roller entering the groove of the guide track. At work, the
loader approaches the coarse grain. The drive mechanism
from power takeoff of the basic tractor drives the scraper
conveyor and the slatted feeding drum, which rotates and
inserts into the shoulder. Grain lifted by the bar is fed into
the feeding hole of the scraper conveyor along the entire
length of the feeding drum. Moving along the horizontal
and inclined sections of the scraper conveyor, the grain
enters the vehicle through the unloading throat. The
design of the feeder includes a crank-roller mechanism,
which allows excluding the slats’ impact on the grain.
Grain moves takes placein the smallest path, the processes
of separation and transportation are noise-free, thereby
productivity increases and energy intensity reduces. Ex-
perimental studies were carried out to determine the ra-
tional operating conditions of the loader. They are given
dependences of the torque on the shaft of the slatted feed-
ing drum, as well as the optimum values of its speed and
speed of the chain with conveyor scrapers.
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