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Bseoenue: Pabora mocpsiieHa mpobieMe HEpaBHOMEPHOCTH IIO-
Jla4M XJIeOHOW Macchl Ha 0OMOJIOT, YTO NMPUBOAUT K POCTY HOTEPh
3epHa B IIpoIiecce 3epHOYyOOpOUHBIX paboT. Llenbro MaHHBIX HC-
CJICIOBAaHUI SIBISICTCSI BBISIBJICHHE 3aKOHOMEPHOCTEH BIIMSHUS
HM3MEHEHUs] CeKYHIHOHM MoAadn Ha OOMOJIOT Kak Io AiHHe Oapa-
0aHa, Tak ¥ 1O IMIHPHHE. B pe3ynpTaTe 4ero MmosBIAETCS BO3ZMOXK-
HOCTh IIONyYeHHS TIpaduKOB ONTHUMAIBHOTO TNPOQHIL cpesa
TPaHCIOPTUPYIOIIETO yCTPOHCTBA, YTO OOECIEeUnBaeT pPaBHOMED-
HOCTb T10JIa4¥ 3epPHOBOI MacChl HAa HAYaJIbHBIX CTA/IUSIX 0OMOJIOTA.
Mamepuanet u memoowi. IIpuBeIeHBI HCCIETOBAHUS PABHOMEPHO-
rO pacrpeneseHus 3epHOBO MacChl B Ipolecce 0OMOJIOTa TaH-
TeHIMAIbHO-aKCHAIIBHBIM CEIAapUPYIOIINM yCTPOHCTBOM IO 30-
HaM B 3aBHCHMOCTH OT U3MEHEHHS BETMUMHBI CEKyHIHON TOJAuH.
[NonyueHne KauyecTBEHHBIX IOKa3aTeleld OOMOJIOTa JOCTHIaloCh
IyTeM ONTHUMHU3anuH Npouist cpesa. Mcnonp30Bauch MoIydeH-
HbIC SKCIIEPUMEHTAJIbHBIC JIaHHbIE, 00pa00TKa KOTOPBIX Jlajia BO3-
MOXXHOCTb OIPEJIeNIUTh ONTHMAIIBHBIN MpodmIs cpesa.
Pesynomamor uccneoosanus: Ilo pesymbraTaM 3SKCIEPUMEHTOB
MOCTPOCHBI Tpadukyu mpodmist cpe3a TPaHCHOPTHPYIOMIETO
YCTPOHCTBAa OT pa3lWYHBIX BEJIMYMH CEKyHAHOU momaud (4-—12
KI/C), TIOJy4eHbl YPaBHEHHS 3TUX HPSMBIX, TOCTPOCH yCPEIHEH-
HBII IPOGHIB Cpe3a I BCEH TPyMITbl KPHBEIX OT BEIMYHHBI 110-
Ja4M XJIeOHOH MacChl.

Obcyoicoenue u 3akmovenus. B pe3ynbraTe HCCIieIOBaHUI MPo-
¢uneil cpesa TPaHCHOPTUPYIOIIETO YCTPOWCTBA OT BEIHMYHHBI
CeKyHJIHOH 1oiaun ObLIO BHIBEACHO YpaBHEHHE KPUBOIL cpe3a Juis
paBHOMEpHO# momaun XJIeOHOW Macchl Ha oOmonoT. Koaddumm-
€HT JIOCTOBEPHOCTH aNIIPOKCUMAIMU MOKa3all BBICOKHE IOKa3aTe-
JIM TOYHOCTH aNIIPOKCHMAIIH.

KiroueBbie ¢j10Ba: MOJNOTHIBHO-CENIAPUPYIOIIEE yCTPOMICTBO,
nojiaya XJIeOHON Macchl, TPaHCIOPTHPYIOIEe YCTPOICTBO, MpPo-
¢unb, ONTHMH3ALMA Cpe3a, HEIOMOJOT, Celapamus, 3acCOpeH-
HOCTb, BIaXXHOCTh, PABHOMEPHOCTb.
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Introduction. The paper discusses the problem of an uneven flow
of the grain mass to the threshing which leads to the increased
grain loss under the grain-harvesting process. The study purpose is
to identify patterns of the effect of changing the second flow
threshing both on the length of the drum, and on its width. This is
resulting in the possibility of obtaining graphs of the optimal slice
profile of the conveying device which ensures an even flow of the
grain mass at the initial stages of threshing.

Materials and Methods. Our research is aimed at obtaining high
qualitative indicators of the threshing process by the separating
device. Studies on the equal-dimensional distribution of the grain
mass under the threshing process by the tangential-axial separating
device in the zones depending on the change in the second feed
value are provided. Obtaining qualitative indicators of the thrash-
ing was achieved through the slice profile optimization. The ex-
perimental data whose processing gave the opportunity to deter-
mine the optimal slice profile were used.

Research Results. The experimental results have provided back-
ground for graph plotting of the transporter cut profile on a variety
of quantities of the used feed (4-12 kg/s). The resulting equations
of these lines are obtained. The averaged slice profile for the entire
group of curves on the grain mass feed value is developed.
Discussion and Conclusions. The studies of the transporter slice
profiles on the second feed value have led to the derivation of the
cut curve equation for the uniform grain mass flow to the thresh-
ing. The validity approximation coefficient has shown high levels

of the approximation accuracy.

Keywords: threshing and separating device, grain mass supply,
transporter, profile, cut optimization, return, separation, infesta-
tion, humidity, uniformity.
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BBenenne. HeoOXoamMoCTh OBHIIIEHHS MTPOMYCKHOW CIIOCOOHOCTH 3epHOYOOpOYHOrO KoMOaitHa 00BsICHAETCS Ke-
JIAHUEM YBEJIMYUTh MPOU3BOJUTENILHOCTD U CHU3UTH NOTEpH 3epHa [1]. Panee yBenuueHue npomycKHOM CIocOOHOCTH 3€pHO-
yOOpOUYHBIX KOMOAHHOB MOCTHrajioch B Pe3yJbTaTe YJIYUIICHHA OTACIBHBIX TEXHOJOTHUCCKHUX IMPOIECCOB MOJOTHIIBHO-
CenapupymrImx ycTpoicTs. [JanbHeimas MoaepHU3alys Ui YBEIHMYCHHUS POMYCKHOW CIIOCOOHOCTH TaKMX KOMOalHOB BO3-
MOYKHA 33 CYET MHTEHCU(HKAIMH ITPOLIECCOB OT/AENBHO B3STHIX pab0OYMX OPraHOB WJIM CO3/IaHHs HOBBIX, 00JIee COBEpIIEHHBIX
METOJIOB U MPHUHIIUIIOB 00MOJIOTa M CeNapaliy 3¢pHOBOTO Bopoxa [2].

CHIKeHne 1oTeph U MOBPEXICHUH 36pPHOBBIX KyJIBTYp B Ipoliecce yOOPOUHBIX pabOT BO MHOTOM 3aBHCAT OT IOTEPh
Ha OTJEJIFHO B3ATHIX pabOYMX OpraHax 3epHOYOOpPOYHOro KoMmOaiiHa, KOTOphIE B 3HAUUTEIHHOW CTENEHH OIPEAEISIOTCS OT
KOHCTPYKIIMH MOJIOTHJIBHO-cenapupyromero ycrpoiictea (MCY) [3]. AkryanpHOH 3agadeil mpH CHIDKEHHH TOBPEXKICHUN
3epHa SIBISIETCS oOecrieueHre paBHOMEPHOH ITO1a4H 3epHOBOM MacchI B mporiecce oomonora [4]. Uem paBHOMepHEe TBUKETCS
xyebHass Macca 1o moadapabaHpio, TeM paBHOMEpPHEE MPOUCXOIAT YAapHBIE BO3ICHCTBUS Ha OOMOJAdMBAaeMyIO0 MaccCy IO
JnrHe Beel tuomanu MCY [5,6].

Heabio paGoTsl SBISUIOCH MMOMyYSHUE BBICOKMX KaueCTBEHHBIX IOKa3areseil mpu oOMOJIOTe 3epHa Ha MOJIOTHIIBHO-
cemapupylomuM ycrpoiicte. [IpoBenieHO nccie0BaHie paBHOMEPHOTO paclpeiesieHns] 3epHOBOM Macchl B Iporecce 00Mo-
JIOTa TaHT€HIMAIFHO-aKCHAIIBHBIM CENapHpYIOIIUM YCTPOHCTBOM I10 30HAM M aOCOIOTHOM 3aCOPEHHOCTH 3€pPHOBOI MacChl B
KaXJI0H OTZIENIBHOM 30HE 110 IIMPHHE CEMApUPYIOIIETO yCTPOHCTBA.

O0BbeKTOM HcCIeT0BaHMS SBISIETCS 36PHOYOOPOYHBI KOMOAalH ¢ MOJOTHIBHBIM 0apabaHOM M JIEKOi, BBIOJIHEH-
HOW 1o (popMe OAHOMOIOCTHOTO runepoonona BpameHnsi. OCHOBHBIMU paOOYMMHK OpraHaMu W arperatamu KomoOaiiHa siBis-
FOTCSI: MOJIOTHIIBHO-CETIAPUPYIOIIEe yCTPOWCTBO; MOJIOTHIIBHBIN OapabaH u Aeka; OMdM; HAKJIIOHHAs KaMepa ¢ aKTHBHBIM JIejIe-
HHUEM IT0TOKA XJIEOHOH Macchl, BHIIIOJIHEHHAS B BUJIE IMICKA; TPAHCIIOPTEP HAKIIOHHOW KaMepbl U OTOONHBIN OuTep.

PesyabTaTnl m o0cy:xaenme. KadecTBeHHBIE TOKa3aTend MOJOTHIBHOTO ammapara 3aBHCAT OT YCIOBHH IOJayH
xJIeOHOW Macchl. PaccMOTpUM OCHOBHBIE ITPOLIECCHI, MPOUCXOIAIIHIE B 3230pe Mex 1y 0apabaHOM U JAEKOI.

Bonpimast yacTh 3epHa IPH ONTUMATIBHOW CKOPOCTH TI0/Ia9M BHIMOJIAUHMBAETCS M3 XJICOHOM MacChl Ha IEPBBIX TUIAHKAX
noxybapabana [7]. IHTEeHCHBHOCTH BBIMOJIOTA IO JUIMHE JeKH yMeHbInaercsi. C pocTOM CKOPOCTH TOAa4M XJIeOHOIM Macchl
cemnapaiys HaYMHAEeT U3MEHSTHCS M0 BBHITYKJIONW KpUBOil [§].

Jna yaydmenns kauecTBa cenapanuyi HeoOXoauMo 00ecieduTh BRIMOJIOT B Havaje noabdapabanss (puc.l). butepst,
YCTaHOBJICHHBIE TIEpE]] MOJIOTHJIBHBIM alNapaToM, BEIMOJIAYMBAIOT YacTh 3€PHA, 3@ CUET YETO YBEIMYMBACTCS cemapanus Ha
HEePBBIX IUIAaHKaX AekH. {1 IeK ¢ pa3IudYHbIM paclpeieIeHHeM IUIaHOK OHa MOKeT focturath 12,8-17,1 %.

XnebHas mMacca, A7l BBIPABHUBAHUS TONIIMHBI IT0JaBAEMOTO B MOJIOTHIIKY CIIOfI, IoJjaeTcs K OapabaHy ¢ HapacTaromeH
CKOPOCTBIO TIATHIO OWTEpaMH, YCTaHOBIICHHBIMH B pHeMHOM kKamepe [9]. Takoit crmoco® momgadu mo3BOISET YBEIUIUTH MIPO-
M3BOJUTEIBHOCTL KoMmOarina Ha 10% [10].

Jnst onpenenennst mpoduiisi cpe3a HeoOX0ANMO, YTOOBI KOJIMYECTBO XJIEOHOW Macchl Ha €IUHUILY JUIMHBI MOJIOTHIIBHO-
CENapUpPYIOLIETO ObLIO MOCTOSHHBIM:

28 XS XS XSy XSy _XSs
> 1 1, 1, 1, 1, 1,

=const , (1)

IIpUHA MOJIOTHJIEHO-CENapUPYOIIET0 YCTpOWCTBA;
>S=28+2S, +X8; +> S, +> S5 — cymMmapHas aOCOIIOTHAS celapanus U 3aCOPEHHOCTb.

Jliis onpeneneHus aOCOMIOTHON cyMMapHO#t cemapanuu ( S ) He00X0AUMO MPOCYMMHPOBATh MOKa3aTean abCOIIOT-
HBIX CYMMAapHBIX Celapanyil U 3aCOPEHHOCTEN. B HaleM cilydae MCIOIb30BaINCh TEXHOIOIMYECKHE NIOKA3aTENH CEKyHIHON
rmoiaud B muamna3one ot 4 1o 12 xr/cek. BemmumHa aOCOMIOTHON CyMMapHOH cemapariy CKIaIbIBaeTCs U3 CyMM a0COFOTHBIX
30HATFHBIX 3HAYCHUN B KOXKION W3 MATH s9eeK. B Tabnuie 1 mpencTaBicHBl aOCOMIOTHRIC 3HAYCHUS CeMapaliiy Mo 30HaM U
s;YeiKaM OT M3MEHEHHUs BEIMYMHBI CEKYHON MOoAauH, a Takke u3 ycaosus (1) ompeseneHbl BeIMUMHBI KOHCTAHT (const), 3Ha-
YeHHSI KOTOPBIX TOKA3hIBAIOT KOJIMYECTBO 36PHOBOM MACCHI, MPUXOISIICHCS Ha eIUHUITY [UTHHBI MOJIOTHIIEHO-CENapUPYIOIIETo

YCTPOICTBA.
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Puc. 1. Cxema ycTaHOBKU

Fig. 1. Installation diagram

Tabmuna 1
Table 1
AOGCOIIOTHBIE CyMMapHbIE 3HAUEHHUS CeNapaliy Mo 30HaM U siueikam
Absolute sum values of separation on zones and cells
Bennuuna no-
naun 28 I 283 2S84 2S5 > S const

q=4 xr/c 4,213 2,5579 2,8203 3,1411 6,0567 18,789 0,01879
q=6 kr/c 5,2142 3,1015 2,6362 2,8795 5,0007 18,8616 0,01886
q=8 kr/c 6,5285 3,6571 3,1144 3,3241 5,0535 21,7372 0,02174
q=10 xr/c 8,132 4,445 3,5755 3,5156 5,7253 25,3934 0,02539
q=12 xr/c 9,7221 4,9806 3,9298 3,8743 6,0956 28,6052 0,02861

Jliist onpeeeHns € IUHALBI JTHHEL IS KaXKTOH SYEHKH HEOOXOIUMO BBIIOIHEHHE CIIEAYIOIIETO YCIOBHS:
PAY
1
[—— )
const

rae XS; — BenMuMHA a0COTIOTHOM CyMMapHOH cenapanuu B i-0if siuelike; const — KONUYECTBO 3€pPHOBOI MacChl, IPUXOAs-

mieiics Ha enuHAUNy THHEI MCY Tipy 3aJjaHHOM BETMYMHE CEKyHIHOW Moadn. PacueTs! BeNWYMH eAMHUI] AITHHBI TS KaKIOH
ST9EHKU OT M3MEHEHHS BETMYMHBI CEKYHION MO/Ja9y PHUBEICHBI B TabuIe 2.
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Benuunna emMHULBI UTHHBI KAXKI0H SYEHKN

Tabmuma 2
Table 2

Length unit magnitude of each cell

Bennuuna nopauu 1,, MM 1, ,MM 15,MM 1, ,MM 15,MM >1,mMM
q=4 xr/c 224,227 136,14 150,1 167,18 322,35 1000
q=6 xr/c 276,445 164,43 139,77 152,66 265,13 1000
q=8 xr/c 300,338 168,24 143,28 152,92 232,48 1000
q=10 xr/c 320241 | 175,05 140,8 13845 | 22546 1000
q=12 kr/c 339,872 174,12 137,38 135,44 213,09 1000

3navyeHns 1; oTknajabpIBaeM Ha rpadHKe B COOTBETCTBYIOIIEH i-0i siueiike nanHel 6apabana L. [lomydenHsie npodunm

cpesa anmpoKCHMHUPYIOTCS (pHc. 2).
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Puc. 2. IIpodunu cpe3a B 3aBUCHMOCTH OT CEKYHIHOI IO1a4u

Fig. 2. Slice profiles depending on the used feed
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Tak kak (OpMbI KPUBBIX MPOQHIISI UASHTUYHBI (pHC. 2), IOCTPOUM YCPEAHEHHYIO KPUBYIO ISl BCEil IPYIIIBI KPHUBBIX
(puc. 3).
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0 T T T T 1
0 240 480 720 960 1200 L,um

Puc. 3. YcpennenHslil npoduiib cpe3a OT CEKyHHOM mojaun

Fig. 3. Averaged slice profile on the second feed

BeiBoabI.

1. U3 rpaduxoB mpoduis cpeza Ha puc. 2 BUAHO, YTO MPU W3MEHEHWH BEIWYHMHBI CEKyHIHOW monmaun ¢ 4 mo 12 xr/c
KPHBBIE Cpe3a UMEIOT CXOXKHN MPOPHITH.

2. Ko>(puuueHT NOCTOBEPHOCTH ANIIPOKCHMAIUH R? IIOKa3bIBAET CTENEHb COOTBETCTBUSA TPEHIOBON MOMEIH MCXO.-
HbIM JaHHBIM. Ha Bcex rpadukax amnpokcumaruu npouis cpesa Ko3hGHUIHUEHT J0CTOBEPHOCTH OJIH30K K 1, YTO TOBOPHUT O
TOYHOCTH MOJIEIIH.

3. YcpenneHHusiid mpodwiib cpesa (puc. 3) Tak ke uMeeT Kod((GUIMESHT JOCTOBEPHOCTH aIllIPOKCUMAIUHN OMH3KUi K 1 1
UMeeT CX0XKUI MPOQHIb KPUBOH, KaK U IPH Pa3IMYHBIX BEIMYNHAX CEKyHIHOW MOAauH.
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