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Bseoenue. ObMonoT mpencrasisier co00if MHOTO(haKTOPHEIN
MPOIIECC, Ha KOTOPBIH BIHAIOT, B YaCTHOCTH, CKOPOCTD MOJauH
PacTUTEIBHON MacChl, YIENbHBIH BeC 0OMOJIOYEHHOTO 3€pHA U
HEJIOMOJIOTa, TOKa3aTelll Celapaniy, 3aCOPEHHOCTh M BIIAX-
HOCThb PAaCTHTENBHON Macchl. C 3TOW TOYKHM 3pEHUS aKTYyaJIbHBI
U BOIIPOCHI ONTHMHM3AIMHU MPOQUIIs cpe3a TPaHCIOPTHPYIOLIe-
ro ycTpoiicTBa, KOTOpass MO3BOJSET NPOBOIUTH OOMOJOT WU
cernapanvio ¢ HauMEHBUIIMMH yCWIHSAMH. OIBITHBIM IIyTeM
YCTaHOBJIEHO TAKKe, YTO Ha MPOIecC 0OMOJIOTA BIUAIOT 00bEM
MOJITaBa€MOT0 3€PHOBOTO MaTepHajia 3a CeKyHAy (CEKyHIHas
10/1a4a) ¥ CKOPOCTh BHIKEHHMSI arperara.

Mamepuanvt u memoowl. ViccnenoBaHus MPOBOIMINCH HA HC-
MIBITATEEHOM CTEHJE, OCHAIIEHHOM MOJIOTHIJIBHO-
CenapupyIOIUM YCTPOHCTBOM B (hOpME OJHOIOJIIOCTHOTO TH-
nepOoonna. [Ipu BRIMOTHEHUH TPENCTaBICHHON paOOTHI IIH-
puHa OGapabaHa OblIa pasjieneHa Ha TPH 30HBI, a IJMHA — Ha
IATh SYeeK. 3epHO IIICHHUIBI, MOJIYYeHHOE MPH O0OMOJIOTE U
cernapanuy B KaXI0# 30He M siuelike, MOCTYIalno B OTAEIbHbIC
koHTeiHepsl. ColomMa coOupanack OTAENBHO. 3aTeM 3€pHO U
coyioMa B3BemuBaIUCh. [lomydeHHBIE B UTOTE MJaHHBIE 00pada-
TBHIBAIKCh CTATUCTHYECKUMHU U MaTEMaTHYECKUMU METOIaMHU.
Pezynomamut  uccredoganus. PaccuuTaHBl JUTMHBI  KaKAOH
AYeWKN UCXOJsl U3 OTHOILECHUS CYMMAapHOH cenapanuy 1 Konu-
YecTBa 36pPHOBOW MacChl, MPUXOAANICHCS Ha IWHUIY JUTAHBL.
BreIunciaeHbl JIUHBI KaXXI0M SYEHKH B 3aBUCHMOCTH OT H3Me-
HeHUs BIaxHOCTH. Iloka3aTrenu COOTHOIICHHUS BJIAXXKHOCTHU
Macchl M JUTHH sYeeK MPEeACTaBJICHBI B BHIe TaOmumbl. [lo 3a-
JaHHBIM Ta6J'll/I'-leIM S3HA4YCHUAM [JId pas3InvYHbIX ypOBHeﬁ
BII&YKHOCTU 3€PHOBOM MacChl IIOCTPOCHBI TPaduKh, KaXKIbIH U3
KOTOPBIX OMHCAaH MaTeMaTH4eCKOW MOJeNbI0, YUUTBIBAIOIIEH
JUIMHY ¥ IupuHy Oapabana. IlpeacraBineH ycpeqHeHHbIH po-
¢ cpesa Ui 00pabaThiBaeMOi PaCTHTEIFHON MacChl BIIaX-
HOCTBIO 8%, 12%, 16%, 20%, 24%.

Obcysicoenue u 3axarouenus. AHaNIU3 TaHHBIX 3TOW W Oolee

“Pa6oTa BEIMIONHEHA B pamkax nHMnuaTuBHOM HUP.

Introduction. Threshing is a multifactorial process which is
affected, in particular, by the feedrate of the crop, the specific
weight of the threshed grain and return, separation rates, weed-
iness and moisture of the crop. From this point of view, the
issues of optimizing the profile of the transporter cut, which
allows for threshing and separation with the least effort, are
also relevant. It was also experimentally established that the
threshing process is affected by the volume of grain material
delivered per second (second feed) and the unit velocity.
Materials and Methods. The studies were conducted on a test
bench equipped with a threshing-separating device in the form
of a single-cavity hyperboloid. When performing the work, the
width of the drum was divided into three zones, and the length
— into five cells. Wheat grain, obtained through threshing and
separation in each zone and cell, came to individual containers.
Straw was collected separately. Then, the grain and straw were
weighed. The resulting data was processed by statistical and
mathematical methods.

Research Results. The lengths of each cell were calculated
based on the ratio of the total separation and the amount of
grain mass per unit length. The lengths of each cell were calcu-
lated depending on changes in humidity. Indicators of the ratio
between mass humidity and cell length are presented in the
form of a table.

By the given table values for different moisture levels of the
grain mass, graphs were constructed, each of which was de-
scribed by a mathematical model considering the drum length
and width. An averaged cut profile is presented for the treated
plant mass with humidity of 8%, 12%, 16%, 20%, and 24%.
Discussion and Conclusions. Analysis of the data in this paper

and earlier ones provides the comparison of the graphic expres-
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paHHHX PaboT IO3BOJMI CPABHUTH IpaUIecKOe BEIPAKECHHE
3aBUCHMOCTEH MpOoQMIs cpe3a TPaHCHOPTUPYIOLIETO YCTPO-
CTBa OT CEKYHIHOTO 00beMa M BIKHOCTH IIOCTYNAOIIEro Ha
HETO 3epPHOBOTO BOPOXA. YCTAHOBJICHO, YTO KPUBBIE MPOQUIIL
cpe3a MASHTHYHBI 1O Bcedl mmuHe Oapabana. Koadduuuent
JIOCTOBEPHOCTH OJIM30K K 1, 9TO TOBOPHUT O TOYHOCTH MOJIEIIH.
OueBuHA MICHTUYHOCTH YCPEIHEHHBIX mpoduieil cpesa B
3aBUCHMOCTH OT BJIQ)KHOCTH DPACTHUTEIBHOM MacChl M OT ce-
KYHAHOH 1oaayu.

KiioueBble cj10Ba: MOJNOTHIBHO-CEIIAPUPYIOLIEE YCTPONUCTBO,
3epHOBOM BOPOX, KOJOCOBas (ypakuus, mojada pacTHUTEIbHOI
Macchl, TPAHCIOPTHUPYIOLIEE YCTPOWCTBO, MNpoGmiIb cpesa
TPAHCIIOPTHPYIOIETO yCTPOWCTBA, HEIOMOJIOT, Cerapars,
3aCOPEHHOCTb, BIAXKHOCTb.
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sion of the dependences of the transporter cut profile on the
second volume and humidity of the grain mass entering it. It
has been established that the cut profile curves are identical
along the entire length of the drum. The confidence factor is
close to 1, which indicates the accuracy of the model. The iden-
tity of the averaged cut profiles is obviously dependent on
moisture of the plant mass and on the second feed.
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BBenenne. YirydineHne KaueCTBCHHBIX ITOKa3aTeNiel 3epHAa — OJUH W3 BAXKHBIX (PAKTOPOB MOBBIIICHUS YPO-

xaitHocTH [1, 2]. B mpormecce 3epHOYOOPOYHBIX paboOT, OCOOCHHO 0OMOJIOTA, MPOMCXOIUT CHIIFHOE MOBPEKICHHE 3€-
peH [3]. B 3epHOyOOpOoYHOM KOMOAaiiHE 3epHO OTACISIETCS OT COJIOMEHHBIX MpuMeceil. Ha 3ToM 3Tane 3epHa moiay4aroT
MOBPEXJCHUS, YXYAIAeTCs NX Ka4eCTBO, IPOUCXOAIT KOJIMYECTBEHHbIE IToTepH [4].

MO>HO COKpaTHTh HEraTUBHOE BO3JCHCTBHE HAa3BaHHBIX (PAKTOPOB, €CIHM B IIpoliecce 0OMOJIOTA YBEIHYUTH
IyTh MPOX0XKICHHUS MacChl PABHOMEPHBIM CJIOEM MO Bcel mmHe OapabaHa. [IpoBeneHHBIC paHee HCCIeJOBaHUS MOKa-
3aJIH, 9TO 0OMOIaYrBaeMoe 3epHO MPOXOIUT OoJiee IMIIOTHBIM CIIOeM B cepeinHe Oapabana [5], M B 9TOH 30HE YBEINYH-
BaeTcs cemapanus. bimke Kk kpasm OapabaHa Macca 3HAUYUTEIFHO MEHEE IUIOTHASL, H 00bEM OTACICHHOTO 3epHA 3/IeCh
B 2-3 pa3a MeHbIIe, 4eM B cepenuHe [6, 7]. C 3Toi TOUKHM 3peHHs Hamboliee MEPCHEKTHBHOM IMpeNCTaBIsIeTCs KOH-
CTPYKLIAS MOJIOTHIIbHO-CENAapUPYIOIIEr0 yCTPOWCTBAa TaHT€HLUAIbHO-AaKCUAIBHOIO THUIIA, KOTOPBI PaBHOMEPHO pac-
mpenesseT oOMoJaunBaeMyro Maccy Io Bcei JuymHe OapabaHa.

ITorepu npu 0OMOIOTE U cemapayl 3aBUCIT OT Ka4eCTBEHHBIX ITOKa3aTeNeil 3epHa U 0T TEXHUYECKHX Xapak-
TEepUCTHK Oapabana [8, 9]. AkTyanbHa TaKKe ONTUMH3AIHS MPOMUIIS Cpe3a TPAHCIOPTHPYIOIIETO YCTPOHCTBA, KOTOpast
MO3BOJISIET IPOBOAMUTH OOMOJIOT M CEHapalfio ¢ HAUMEHBIIMMH YCHIUAMH. [Ipoduib cpe3a TpaHCIOPTHPYIOIIETO
YCTPOMCTBA — 3TO YacThb TPAHCIIOPTHOW JOCKH cemaparopa, IpeAHa3HadeHHasl Ul PaBHOMEPHOTO M HENPEpbIBHOTO
nepeMeIIeHHsT KOJIOCOBOH (hpakuuy 1Mo IIMPHHE TaHTE€HIHUAIBHO-aKCHAIBHOTO MOJIOTHIIBHO-CEIAPUPYIOIIETo YCTpOoii-
CTBa B BHJE THIIepO0JION1a BPAILICHHUSI.

B cBoe Bpems Oputa ycTaHOBJICHA 3aBHCHMOCTH MPO(HIISA cpe3a OT YaCTOTHI BpamleHHS PEexyIero padbodero
Oprasa, BEICOTHI €T0 YCTAHOBKHU U YTJIa HaKJIOHA PEXYIIHX 37IeMeHToB katku [ 10]. KpoMe Toro, OnsITHEIM ITyTeM ycTa-
HOBJICHO, YTO Ha Mporiecc 00MOJIOTa TaK)Ke BIUAIOT 00hEM MOJJaBAEMOTO 36pHOBOTO MaTepralia 3a CEKYHIY (CeKyHIHas
nonaya) [8], a Takke CKOpOCTh IBIKeHUS arperata [11].

Lens mccnenoBaHusl — co3aHHE MaTEMaTHYECKONH MOJENH Ipolecca oOMOIOTa IpHU paBHOMEPHOI mojxayde
00pabaThIBaeéMON Macchl 10 BCEH JUTMHE MOJIOTHIbHO-CENapupyonero dapadbaHna.

Marepuanbsl 1 MeToAbI. VccenoBanusi MpOBOAMINCH Ha MCIBITATEILHOM CTEHAE, OCHAIIEHHOM MOJOTHIIb-

HO-CENapHpyIOIIUM YCTPOHCTBOM B (hopMe OJHOTIOIOCTHOrO Tunepbosonna (puc. 1).
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a) 0)
Puc. 1. Cxema cTeHa, OCHALIIEHHOTO MOJIOTHJIBHO-CETIAPUPYIOIINM YCTPOMCTBOM: BHJ cOOKY (a); BHI CBEpXY (0)

Crenp cocTouT U3 aekrpoasurarens 1. OT Hero dyepe3 peMEHHYIO Iepeaady Ha MpUBOIHOW Oapaban 4 mepe-
naercs BpauieHue. Ha OapabaHe ycTaHOBJIEHO MOJOTWIBHO-cenapupymouee ycrpoictBo. Ero dopma npexacrasiser
co00ii Bpamaouuiicas oJHOMOIOCTHBIN runepboson 7. MonoTUIBHO-CENapUpYIONIee YCTPOHCTBO 7 COCTOUT U3 OT-
OoitHBIX OuTepoB 6 u Aeku 5. McpITaTenbHBIA CTEH 3alMIeH KOKyXoM 8. B 3arpy3ounyto 30Hy 2 mocTymaeTr KoJo-
coBas (paknus. ITa Macca 1o TPAHCIIOPTEPHOH JICHTE 3 TOJAeTCsl K MOJIOTHIIHBHO-CETIApUPYIOLIEMY yCTPOHCTBY 7.

[Ipu BEIMONTHEHNH HAYyIHOH paboTHI mMKpUHA OapabaHa ObUTA pa3/ieneHa Ha TPU 30HEI, a JUIMHA — Ha IIATh s9e-
€K. 3epHO TIICHUIBI, NOIy4YCHHOE IPH 0OMOJIOTE U CeNapanny B KaKA0H 30HE U sTYeHKe, IOCTYNalIo B OT/JCIbHBIC KOH-
TeitHepsI 1 cOopa. Cooma coOupanack OTAEIHHO. 3aTeM 3epPHO U COJIOMa B3BEIINBAIIHCE.

JlaHHbIe, MOMy4YeHHbBIE B PE3yJIbTaTe MPOBEACHHOTO HCCIIEA0BaHuUs, 00padaThiBaINCh CTATUCTUYECKIMHU U Ma-
TeMatnueckumu merofamu [10, 11].

IIpenBaputensHble uccneaoBanus [6, 7, 12] mo3BoNSIOT caenaTh cleayrolee yTBepKAeHUe: 0 Mepe MpoIBHU-
JKEHUS] 0OMOJIaYMBaEMOr0 3epHOBOI'O BOPOXa B MOJIOTHIILHO-CENAPHPYIOIIEM YCTPOICTBE CyMMapHasl cernapanus 3epHa
YBEJIMYHMBACTCS OT MEPBOH 30HBI K TPETHEH.

B pamkax npencraBieHHOH paboTel IpodMIIe cpes3a ONpeAeIcH SKCIEPHUMEHTANBHO.

3amada McciaeI0BaHNs — CPABHUTH 3aBUCUMOCTH PO(HIIS OT:

— 00beMa MoAaBaEMOT0 B CEKYH/Y PaCTHUTENBHOTO MaTepHaa;
— BJIQ)XKHOCTH PACTUTEIBHOTO MaTepuaa.

Panee ycTaHoBieHa B3aMMOCBSI3b MPOGUIIL cpe3a U BEIHIHHBI CeKyHAHOI nmogauu [13, 14], mostomy Heobxo-
JIMIMO YCTaHOBHUTbH aHAJOTHYHYIO 3aBHCUMOCTh NPO(QWIS M YPOBHS BJIQXXHOCTH OoOMoJlauMBaeMod macchl. B Tabu. 1
IPe/ICTaBIICHBI a0COIIOTHBIE BENNYMHBI CEIapaliy Mo sUeikaM B 3aBUCHMOCTH OT BJIakHOCTH [12].

Tabuumna 1
AGcooTHBIE CyMMapHbIe 3HAYEHHSI CeTapallyy 110 sTYeiikaM B 3aBUCUMOCTH OT BJIaKHOCTH MacChl

Bna)HOCTb 3epHA ZS . ZS 5 ZS 3 ZS 4 ZS s ZS Const
w=8% 10,8893 6,74 4,578 4,401 7,4922 34,1004 0,0341
w=12% 8,2186 5,291 3,603 3,264 5,3326 25,7084 0,02571
w=16% 6,7987 4,569 3,317 3,115 4,8956 22,6958 0,0227
w=20% 6,3305 4,172 3,154 2,916 4,4444 21,017 0,02102
w=24% 6,0782 3,906 3,029 2,786 4,2682 20,065 0,02007

Pe3yabTaThl U 00cy:xaeHue. s onpeneneHus npodisi cpe3a JOIDKHO OBITh BHIITOTHEHO CIEAYIOIIEe YCIIo-
BHE: COXpaHEHHE IIOCTOSHHOTO (const) KojmuecTBa oOpabaThiBaeMOil MacChl Ha EOWHHUILY UIMHBI MOJOTHIBHO-
CernapupyIouero ycTpoicTBa. BennunHa MOCTOSHHOM omnpenessieTcsi OTHOIICHHEM CyMMapHOM cenapaunuy K JUIMHe
Oapabana L = 1200 mm. MeToauka omnpe/eneHus ObUIa MPAIMEHEHa paHee MpU MOCTPOSHUH Mpodmiiei cpe3a, COOTBET-
CTBYIOIIMX Pa3IMYHBIM BEJIMUYMHAM CEKYyHJHOU noxauu [14].

Jist pacuera JUTMHBI KaKI0H TYeHKH HEOOXO0AMMO OIPEAEINTh OTHOICHNE CYMMApHOW Cemapaliy U KoJIde-
CTBa 36pHOBOW MacChl, NPUXOSIIECHCS HA UHUILY [UTUHBI:

2
const

(1)



Mvauenko A. I'. u 0p. Cpasnenue zpaghuueckozo sviparxcenus 3aeucumocmeii nPOQUIIA cpe3a mpaHcnopmupyuezo ycmpoiicmea
Dyachenko A. G., et. al. Comparison of graphic expression of dependences of transporter cut profile of threshing-separating unit

rae E S — BenmM4nHA aOCONMOTHON CyMMAapHO# cenapanuH B i-if adeiike; const — o6beM 06pabaTeIBaeMON MacCHI,
1

npuxofsueiics Ha equauny JuHel MCY npu 3ajaHHO BIQXKHOCTH PACTUTENIBHONM MacChl.
[oncrasnsis 3HayeHns u3 1adin. 1 B popmysny (1) 1 BBIYMCISAS AIMHY KaXJOH SUCHKH B 3aBUCHMOCTH OT U3Me-
HEHUS BIAKHOCTH, MOJTYy4aeM Pe3yJIbTaThl, IPUBEICHHbIC B Ta0OI. 2.

Tabmuma 2
COOTHOIICHHE BIaKHOCTU MAaCChl M JUTHH STYeeK
BnaxHOCTb 3epHa £y, Mm ly, MM 3, MM Cq,Mm (s, mm 20, MM
w=28% 319,331 197,7 134,3 129,1 219,71 1000
w=12% 319,685 205,8 140,1 127 207,43 1000
w=16% 299,558 201,3 146,2 137,3 215,71 1000
w =20 % 301,209 198,5 150,1 138,7 211,47 1000
w=24% 302,925 194,7 151 138,8 212,72 1000

CyMmMmapHasi BeTMUMHA JUTHH BCeX siueek 2, ( paBHa muprHe 6apadbana B = 1000 mm.

3HadeHus! BeIMIMH JJIMH (; OTKIaAbpIBalOTCS Ha rpaduke mo abcnucce U COOTBETCTBYIOT i-M s4eHKaM ATHMHBI
Gapabana L.

Mo 3agaHHBIM TaOIWIHBIM 3HAUECHHSAM JUISL KAXKIOH U3 BEJIMYMH BIAKHOCTH 36PHOBON MacChl OBUTH ITOTYYIEHBI
npubikeHHasle GyHknun f (x). Kaxaprit rpaduk, mpencTaBlIeHHBIN Ha PHC. 2, OMUCAaH MaTeMaTHYSCKONH MOJIEIBIO 3a-
BHUCUMOCTH JTMHBI 0apabana (L) ot ero mmpussl (B).

B.mM B.mMm
1200 1200
= W=8%

1000 » 1000

200 — ITomusoMHuaTEHAS (W=8%) / 800 ~—IlomuHoMHATEHAT (W=12%) /
600 / 600 /

400 / 400 /

/ y =-13,795x2 + 282,77x - 235,83 y =-15,655x2 + 296,98x - 251,44
200 R¥=0,9863 200 - RP=09886
- . . - L. LM
0 240 480 720 960 1200 0 240 48 720 960 1200

a) 0)

B.MM B.MM
1200 1200

—==12%

T T T T

1000

—=w=16%

—t=W=20%

>

— INomuHoMHaTEHAA (W=16%) /
800 / 800
- / o
400 400

y =-12,063x2 + 273,02x - 233,99

— ITomaroMHanBHA% (W=20%) /

y =-12,28x? + 274,88x - 235,95

200 - T=O9907 200 -
r s .
L.MM L.MMm
0 240 480 720 960 1200 0 240 480 720 960 1200
8) 2)
B.Mym
1200
—=W=24%

>

1000

—— ITonrroMHaNEHAT (W=24%) /
- /
600

400
y =-12,04%2 + 272,95x - 233,44
2007 R*=0,9911
i : : - L.ovMm
0 240 480 720 960 1200

0)
Puc. 2. 3aBucumocts npoduieii cpe3a oOT nokasaresst BIaXXKHOCTH 00pabaTbIBaeMOM MacChI:
8 % (a); 12 % (6); 16 % (8); 20 % (2); 24 % (0)
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W3 puc. 2 BugHa MIEHTHIHOCTH TpadukoB. CienoBaTenbHO, MOXKHO MTOCTPOUTh YCPEAHEHHBIH MPOQMIIB cpes3a
IUIsL BCETO JIMala3oHa BIAKHOCTEH 0OpadaThiBaeMOro 3epHOBOrO Bopoxa. C 3TOH LEeNbI0 BEJIMYMHBI JUIMH KaXKIOH H3
AYECK CYMMHUPYIOTCS M JIeILATCS Ha o0liee KOJIMYSCTBO BEIMYMH BiakHOcTed. [lo aHanmoruu ¢ npenpiiymuMu rpadu-
KaMU CTPOUTCSI YCPeIHEHHBIH npod ik cpesa (puc. 3).

B.MM
1200
=+=W -~ [lomHHOMHATBHAA (W)
1000
800
600
400
y=-13,167x% + 280,13x - 238,13
200 R*=0,9897
i . L.mM
0 240 480 720 960 1200

Puc. 3. Ycpennennstit npoduias cpesa st 00pabaTeiBaeMOi pacTUTEIBHOI Macchl BIAXKHOCTBIO 8%, 12%, 16%, 20% u 24%

JanHble puc. 3 cpaBHHMBAIOTCS C MOJYYEHHBIM paHee yCPEOHEHHBIM MpoduieM cpe3a, 00yCIOBICHHOTO ce-

KyHIHOH nojadeit (puc. 4).

B.mM
1200
=+=q —IlomHOMHATEHAA (q)
1000
800 -+
600
400 - -

y =-4,5599x%% + 217,85x - 177,75

200 R*=0,9859
L.MM

0 240 480 720 960 1200

Puc. 4. Ycpennennslit mpodmits cpesa i o0pabaTbiBaeMOi paCTUTEIBHOW MacChl B 3aBHCUMOCTH OT CEKYHIHOH 1Mo1auu

O0cyxnenune U 3aKJII0YEHUSI

1. U3 rpadukoB puc. 2 BUAHO, YTO NMPH U3MEHEHUH BIAXKHOCTH 00pabaThIBaEMOW PACTHTEILHOW MacChl KpH-
BbIe IPOUIIS cpe3a UISHTUYHBI 110 BCel aunHe OapabaHa.

2. Koo GHIHEHT T0CTOBEPHOCTH ANNPOKCHMAIHH R’ ITOKa3BIBAET CTENEHD COOTBETCTBHUS TPEHIOBOM MOICIH
UCXOHBIM aHHbIM. KoadduipeHT noctoBepHOCTH OJIM30K K 1, 4TO TOBOPUT O TOYHOCTH MO/ICIIH.

3. OueBHIHA HUACHTHYHOCTh YCPEIHEHHBIX MPOQHICH cpe3a B 3aBUCUMOCTH OT BJIAXXHOCTH PACTUTEIbHOU

Macchl (puc. 3) u 0T CeKyHIHOH monauu (puc. 4).
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