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working in such conditions is quite relevant and is of interest to science and practice in the field of technical
service of agricultural machinery.

Tribological tests were carried out on a universal tribometer UMT-2 using a special module for the pin—
disk friction pairs. Visualization and recording of research results were carried out using a special program. The
deviation of the location of the corresponding surfaces does not exceed 25% of the size tolerance of the
corresponding surfaces. The studies were carried out under the following conditions: pressure 1 MPa, sliding
speed 1,5 m/s, radius from the centre of the disk to the axis of sample 40 mm, Litol 24 was used as a lubricant.
The proposed composite material as a matrix contains PA-12 polyamide (OST 6-05-425) — 70% and the epoxy
oligomer P-EP.534 (TU 6-10-189-83) — 30%, and as fillers: molybdenum disulfide DM-1 (TU 48-19-133-90),
hollow glass microspheres MS-VP gr. 5-4% and basalt fibre. The composite material was applied by hot
pressing to one of the ends of the pins made of ordinary carbon steel without heat treatment.

Studies on optimizing the composition of PECM were carried out using mathematical planning of
experiments, namely, a 3—factor non—compositional plan of the Box-—Benkin type. The obtained data were
processed using the STATGRAPHICS program. An analysis of the equation shows that all factors contribute to a
decrease in the coefficient of friction of the polyamide epoxy composition with steel (b1, b2 and b3, have
negative values). Molybdenum disulfide, then glass microspheres and, finally, basalt microfiber (Jb1|>|b2|>|b3|)
most affects the coefficient of friction. The value of the optimal coefficient of friction (K=0,115). The values of
these factors in coded coordinates are 5% — molybdenum disulfide, 23% — hollow glass microspheres and 4,31%
— basalt microfiber from the composition.

Based on the results of the studies, the following conclusions can be drawn: tribological monitoring of
laboratory samples from composite polyamide—epoxy materials tested on carbon steel disks using LITOL
lubricant showed a beneficial effect of all components of the composition on the friction coefficient; The results
obtained made it possible to determine the optimal composition of PECM, at which the lowest coefficient of
friction was achieved (K=0,115).
basalts microfibres, friction coefficient, glass microspheres, moliybdenum disulfide, Polyamide PA12.
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CraTucTUyHA OI[IHKA SIKICHUX ITOKA3HUKIB
MHEeBMOCeIapallii mpu 6araTopiBHEBOMY BBEJICHHI 3€pHA

BpaxoByroun IIBHIKOIUIMHHICT ITHEBMOCEIAPALIIHOTO MPOILECY 1 BIUIMB Ha HHOTO 3HAYHOI KUIBKOCTI
(akTopiB € HEOOXITHUM TIPOBEJCHHS HOTO CTATUCTUYHOI OIIHKH MPHU KOHTAKTHI B3a€MOIii JIETKUX JTOMIIIOK 3
3epHOM B poOouiii 30HI THeBMocemaparlii. B cTaTTi mpoBeneHO MOIENIOBAHHS KOHTAKTHOTO PYyXy JIETKHX
JIOMIIIIOK Yepe3 OaraTomapoBHii 3€pHOBHH MMOTIK B BEPTUKAJIHHOMY ITHEBMOCETIAPYIOUOMY KaHali TpH ix
0araropiBHEBOMY OJHOIIAPOBOMY BBeJeHHI. OTpUMaHO CTAaTHCTHYHY MOJEIb HMOBIPHOCTI IMPOXOJPKEHHS
JIETKUX JIOMIILIIOK Yepe3 3epHOBI LIAPH, sIKa JO3BOJISIE BCTAHOBUTH 3aKOHOMIPHOCTI BIUIUBY OCHOBHHX IapaMeTpiB
ITHEBMOCEIApPYI040ro KaHaly Ha sKiCHI MOKa3HUKH Tpolecy cenapaiii. Ha 0cHOBI IbOro OTpHMaHO aHAJIITUYHY
3aJI@KHICTh TOBHOTH PO3JUICHHS JIETKUX JIOMILNIOK BiJl TPOAYKTHBHOCTI 3 ypaxyBaHHsIM KoedilieHTa
PO3pIILKEHHsT 3€pPHOBOTO MIapy Ta KUIBKOCTI 3aJisIHUX PIBHIB JKUBHJIBHOTO MPUCTPOIO ITHEBMOCENApYyIOYOTo
KaHaly.
nHeBMocenapanisi, mHeBMocenapyoumnii kanan (IICK), nosirpsinuii motik, 6aratopiBHeBe BBeIeHHS,
KOHTAKTHHUH pPyX, 3epHOBHIi MaTepiaJ, IKiCHi NOKa3HMKHU cenmapauii
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CraTtucruueckasi OllEHKA KauyeCTBEHHBIX IIoKa3aTeJeil IMMHEBMOcCemapauum 1npu

MHOI'OYPOBHEBOM BBE€ICHUHU 3€PHA

Y4uThIBas CKOPOTEYHOCTh IMHEBMOCEIAPAIIMOHHOTO ITIPOIECCa, a TAKKe BIMSHUE HAa HEro OOJBIIOro
KonmndectBa  (HaKTOPOB, HEOOXOAWMO TIPOBEACHHE €ro CTATUCTHYECKOW OIGHKH TMPH KOHTaKTHOM
B3aMMOJICHICTBHU JICTKUX MpPHUMECEH ¢ 3epHOM B pabodcii 30HE MHEBMOCEMapanud. B craThe MpoBeIcHO
MOJICIUPOBAHNE KOHTAKTHOTO JBIKCHHS JIETKUX TPHMECeH CKBO3b MHOTOIIAPOBBIA 3EpPHOBONH MOTOK B
BEpPTUKAIHHOM MHEBMOCENAPAMOHHOTO KaHaje MpPU UX MHOTOYpPOBHEBOM OJHOLIApPOBOM BBeaeHUHU. [loiyueHno
CTaTHCTHYECKYIO MOJENh BEPOSTHOCTH TMPOXOXKICHHS JIETKHX MpPUMECed CKBO3b 3EpHOBBIC INAPHI, KOTOpas
[I03BOJISIET ONPEACIUTh 3aKOHOMEPHOCTHU BIIMSIHUSL OCHOBHBIX MapaMETPOB IMHEBMOCENApallMOHHOIO KaHala Ha
Ka4yeCTBEHHBIE MTOKA3aTENH Ipolecca cemapanni. Ha OCHOBaHUH 3TOTO MOJTYYEHO aHAJUTHIECKYIO 3aBHCHMOCTh
MTOJTHOTBI Pa3[eJICHUs JICTKUX MPUMECEH OT MPOAYKTUBHOCTH C YICHOM KOX(PQPUIIMCHTA Pa3peskeHUs] 3¢pHOBOTO
1apa 1 KoJIMuecTBa 3aJeiCTBOBAHHBIX YPOBHEN MMUTATEIBLHOTO YCTPOHCTBA MTHEBMOCEapaTopa.
IMueBmocenapanusi, nmHeBMocenapaunoHHbiii kanan (IICK), Bo3aymHblii MOTOK, MHOIOypOBHEBOe
BBe/IeHHe, KOHTAKTHOE IBHKeHHe, 3ePHOBOI MaTepuaJl, KauecTBeHHbIE I0Ka3aTe/Iu cenapauuu

ITocranoBka nmpodJjeMu. AepoauHaMiuHe PO3AUICHHS € OJHUM 3 HAWMOMINPEHIIINX
Croco0iB OYMINIEHHS 3€pHA, SIKE€ BHACIIJIOK HOTO YHIBEPCATBbHOCTI Ta BITHOCHOI HECKJIATHOCTI
BUKOPHUCTOBYETHCSI B OLIBIIOCTI CydyaCHUX 3€PHOOYMCHUX MamMH. [Ipu 1pomy, BaKITUBUM
MMOKAa3HUKOM, SIKHH CYTT€BO BIUIMBAE€ HA WOT0 MOJAibITy 0OpoOKy abo peamizailiio, € SKICTh
OYUIIICHHS.

[Iportlec mHeBMoOcemapallii Mae JOCHTh HECTalllOHApHUW XapakTep, OCKIIbKU
TPUBAJICTh MepeOyBaHHS 3€pHOBOI YAaCTKW MiJ JAi€l0 MOBITPSHOrO TOTOKY He3HayHa
(0.3...0.5 ¢), 110 B peanbHUX yMOBaX HE JO3BOJISE B MOBHIN Mipi MPOCITIIKYBATH | BUSHAYNTH
HOro 3aKOHOMIPHOCTI Ta BpaxyBaTH B3aeMOJiI0 BCiX ocHOBHHX (akTtopiB [1]. o
nectabimizamii  MHEBMOcCemapaliiHOrO  Mpolecy MNPU3BOAWTH 3HAYHA  CIIOHTAHHICTH
PO3MOJICHHS CyMIlIl B TOBITPSHOMY IIOTOI, 3MIHEHHS y HiM IMOKa3HHUKIB MapyCHOCTI
HACIHUHM, 3aJICKHO BiJI i1 MICIIA 1 TOJI0KEHHSI, @ TAKOX IIBUIKOCTI 1 'yCTHHH MOBiTps [2].

3a TakuxX yMOB /IS aHAJTITUYHOI OI[IHKHM SIKOCTI PO3JIIJICHHS 3€pHOBOTO MaTepially €
HEOOXITHUM BHU3HAYCHHS KUTBKICHOI B3a€MOJIii YaCTMHOK 3€PHOBOTO MaTepially Ta CTYIICHIO
B3a€MOJIT 3 MOBITPSIHUM MOTOKOM, OCOOJIMBO B YMOBaxX 0araTopiBHEBOTO BBEJCHHS 3€PHOBOTO
matepiany [3]. BiamoBinHo, BU3HaYeHHS TPAEKTOPIiH 3€PHOBUX YACTOK Ta JIETKUX JOMIIIIOK, iX
posnoairty B pobouiii 30HI I[ICK no3BOsisie oTpuMaTH OCTOBIpHE YSBICHHS IIPO
ITHEBMOCETApallifHAM TpOIeC B O3HAYCHMX yMOBaX, 1 TUX (akTopax, SKi HalOiIbIIe
BIUTMBAIOTh Ha MOT0 €(EeKTHBHICTh, IO B OCTATOYHOMY JAa€ MOXKJIUBICTh BUOpATH HAHOUIBII
partioHaIbHI TapaMeTpH IMTHEBMOCeTapaTopa.

Tomy, mocmipkeHHsI, sKi CIOPSAMOBaHI Ha BU3HAYEHHS KIUIBKICHOI B3a€MOJIIT JIETKUX
JOMIIIOK 3 3epHOM B pobouiit 30H1 [ICK, 110 103BONIATH MPOBECTH OIIHKY SKOCTI OUHUIIECHHS
aQHATITUYHUM [UIIXOM Ma€ Jy>Ke BaXKJIMBE 3HAYCHHS.

AHaJi3 ocTaHHiX aocjigxenb i myOaikauniii. Bupimennsm 3amadi aHamiTHYHOL
OIIIHKHU SIKOCTI ITHEBMOCENapariii 3aiMaanuch psijl TOCTITHUKIB.

OnHUM i3 TIepIuX, aBTOPOM [4], BUKOPHUCTOBYIOUH TEOPiF0 HMOBIPHOCTEH 3arpoOnoHOBaHA
CTaTUCTUYHA MaTeMaTHM4YHa MOJEIb OYMILIEHHS JIBOKOMIIOHEHTHOI 3€pHOBOi CyMilli B
BeprukaibHOMY [ICK. Po3minuBimm jerki JOMIIIKY Ha 1Bl TPYIH, BA3HAYEHO KUTbKICTh YaCTHHOK
JIETKUX JIOMIIIIOK, IO 3aJIUIIMIACh B OUMIIICHOMY 3€pHi, J0 iX BHUXIJHOI KUIBKOCTI B 36pHOBOMY
Matepiami. Po3risiHyTO B3a€MOJIF0 YaCTOK SK MPH OJHOIIAPOBOMY, TaK 1 0OararomapoBOMy
BBEJICHHI 3€PHOBOIO MaTepialy Ta BU3HAYCHI TEOPETHYHI 3aJIS)KHOCTI BIUTUBY IILJIBHOCTI YaCTOK,
MMUTOMOTO HAaBAaHTAKEHHsI, PIBHOMIPHOCTI TIOBITPSIHOTO MOTOKY Ha €()eKTUBHICTh cenapartii. Ase
CKJIQJIHICTh BHUKOPHUCTaHHS Takoi MOJETl OOMEXKY€EThCS Yepe3 Te, IO BHACHIAOK 3MiHU
HEPIBHOMIPHOCTI TIOJII IIBUAKOCTEH TOBITPSIHOTO TOTOKY CYTTE€BO 30UTBIIYETHCS KIIBKICTh
31 TOBXYBaHb YaCTHHOK 3€PHOBOI CYMIIITi, IO BAJKKO BPaxyBaTH.
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3anpornoHoBaHa aBTOpoM [5] MeToMKa BU3HAYECHHS SKOCTI ITHEBMOCEeNapallii nepeaoavae
MPOBEJICHHS CTAaTHUCTMYHOIO MOJIENIIOBAaHHS 3 3acTOCYyBaHHSAM MeToay Monte-Kapno s
JIOCTIIDKEHHST TIPOIIeCy AMHAMIKA pyXy YacTHHOK. KibKicHa OINiHKa SIKOCTI cemapariii aBTopoM
MIPEICTaBIICHA SIK BITHOIICHHS TUTOIII JUITHOK HEPO3IUICHUX (DPaKIliil 10 3arajibHOI TUTOIII Ti€l Uu
1HI1I01 (hpaKLii.

Busnauennst TeopeTnyHoi e(heKTUBHOCTI cemapariii 3arporoHOBaHO TaKoK B poboTi [6],
BpPaxoOBYIOUM WMOBIPHICTh BHWJAUICHHS JIETKHX JOMIIIOK $IK CYKYIHICTh HE3aJICKHUX TOMIN
CHIBBIIHOMICHHST 00’ €MY JIETKUX JIOMIIIIOK J0 00’ €My TIPOCTOpPY, TOOTO IOPUCTOCTI, HEOOX1THOTO
JUIS IX BUJIUIEHHS 3 36pHOBOTO Martepiaiy.

AHai3yroun O3HAueHi JOCHIPKCHHsS, MOYKHAa KOHCTaTyBaTH, IIO 33/1a4a BU3HAYCHHS
SKICHUX TIOKA3HHKIB ceraparii He BUpIleHa MOBHICTIO, OCKUIBKU TOCUTH CKIIATHO BPaxyBaTH IO
BCiX (pakTOpiB, 0COOIMBO TPH 30UTBIICHH]I KUIBKOCTI IIapiB 3€pHOBOTO Marepiaiy, TOOTO TpH
30ubIeHH] muTomMoro HaBaHTakeHHs1 Ha [ICK. Lle mpu3BomuTh 10 MOTipIIeHHs] HEPIBHOMIPHOCTI
MOBITPSIHOTO MOTOKY, 30UIbILIEHHS KUIBKOCTI BIPOTiIHMX 31TKHEHb YAaCTUHOK B 30HI cemaparii Ta
MOTPAIUISIHHSL JIOMIIIOK B ouuineHe 3epHO [7]. Tomy, i BUpINICHHS 3a7ad4i OIIHKH SIKOCTI B
TNepILy Yepry € HeoOX1AHUM CTBOPUTH YMOBH PIBHOMIPHOT'O PO3IOILUTY 3€pPHOBUI MaTepiay.

ITocTanoBka 3aBaaHHsl. MeToI0 JaHUX JOCIIDKEHD € OI[IHKA SKOCTI THEBMOCeNapariii
npu 0araTopiBHEBOMY BBEJIEHHI 3€pHA NUIIXOM CTaTUCTUYHOTO MaTEMaTUYHOTO MOJICJIIOBAHHS
Ta OTPUMAaHHS KUIbKICHOT XapaKTepUCTUKH PO3NOALTY 3epHOBoro marepiainy B [ICK.

Bukiaax ocHoBHoro marepiaay. [Ipu OaraTtopiBHEBOMY BBEIEHHI 3E€pHOBOIO
Mmatepiany B [ICK Oyzne crnoctepiraTich KOHTAaKTHUH pyX JIETKMX YacTOK, TOMY HEOOX1JHO
BpaxyBaTH, [0 TPAEKTOPIsl PyXy MOMIIIKH MICIs KOHTAKTy 3 3e€pHOM Oyje 3MiHioBaTHCh [8].
3a Takux yMOB, HaWOUIbII HECTIPUATIMBOIO OyJe CHUTYyalis UIsl JOMIIIOK CaMOT0 HMKHBOTO
mapy (puc. 1, 0).

KoHTakTHUII pyX JI€TKOi 4acTKH B 0aratromapoBOMy 3€pHOBOMY IOTOIl 3epHa Oyne
CTyHiHYaCTHM, HpHU LbOMY, pyX HeHTpa Mac Og Jerkoi 4acTKH CKIQJA€ThCS 3 TPhOX
NOCIiZIOBHKX eTariB (puc. 2 a):

- OE3KOHTAKTHUI PyX JOMIIIIKK MiX IapaMu — j1anka A; Bj;

- 3ITKHEHHS JIOMIIIIKH 3 3¢pHOM B Toulli Byj;

pyX Jerkoi 4acTKM MO 3€pHY, NPHU LbOMY TOYKAa JOTHKY OIIUCY€E TPAEKTOPIO
Bii Cii, a meHTp Mac okpeMoi yacTuHkH goMimok — B; C;.

n-l rn-l

| N"mm"'_i\ |
vl
i

i
N - Vyuly |j=LN" |

N~ Vi el |,r— LN |
S S
N-vyty, |J=LN| w1
— @
vl
— 60-0-©
®-g.

a — Kpi3b 1I1ap 3epHa; O — 3 HIKHBOTO 3€PHOBOTO APy

Pucynoxk 1 — Cxema npoXoKEHHS JIETKUX YaCTOK IpU OaraTopiBHEBOMY BBEJCHHI MaTepiamy
Horcepeno: pospodaeno asmopom
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Jis oTpuMaHHs WMOBIPHICHOTO PO3MOALTY JIETKMX YacTOK HEOOX1THO pO3PI3HATH iXHi
KIHEMAaTUYHI XapaKTePUCTUKH Ha BUXOAl 3 KoKHoro mapy. KoxkHa dacTWHKa JOMIIIOK Ha
BUXOJIl 3 4epProBOro miapy Matume cBoi (BIAMiHHI BiJ IHIIMX) 3HAYECHHS INBUAKOCTI 1 4ac

BUXOAY 3 1apy. BoHu 3anexatuMyTh BiJ MOJOKEHHS & =107 ouxu KOHTAKTy JIOMIILIOK 3
3€pHOBOIO YAaCTKOIO 3 YEeproBOoro BepxHboro mapy. Ilpu npomy uvac Buxoay 3 mapy Oyne

. . . . . . &—2R li=4n/ .
MIHIMAJBHUM, SKIIO JOMIIIKKA BUTBHO MPOWIYTh MK 3epHUHAMH — , o1
MaKCUMaJIbHUH, SKIIO BiJICTAHb MK IIEHTPaAMH iX Mac B MOMEHT 3iTKHEHHs Oyne Onm3bka 10

¢i—> 0 , li=1n/ ), TOOTO BiZIOYAEThCSI MPAKTUYHO JIOOOBUI yaap.

OTxe, TpaeKkTOpis 1 Yac pyXy JErKWX YacTOK MiX 3€pHOBUMH IIIApaMHU 3aJICKUTH BiJ
MOYaTKOBOTO TOPH3OHTAJIBHOIO 3MilIEHHS ¢ ILEHTPIB Mac JOMIIIKM 1 3€pHa, SKe €
BHUIIAIKOBOIO BEJTMYMHOIO 1 MOYKE MPUIHATH Oy 1b-sike 3HaueHHs 3 00acti [0;2R].

Oonacte & € [0;2R], /i=1,N/ po3ouBaerbcss Ha N 07lHAKOBUX PIBHOI[IHHUX 1HTEPBAJIiB
(&, -1 &.j), [1=1,N/ nosxunoro 2R/N (puc. 2 6).

Toxi nerki 4acTKM 3 NEPIUIOro Mapy Micis MPOXOHKEHHS !

- Ipyroro mapy po3aiuisaThcss Ha N OJHAKOBUX MO KIJTBKOCTI TPYyH, KOXKHA 3 SKHX
MaTUMe CBOI KiHEMaTH4Hi XapakTepucTHku — Vpjtrj, /jJ=1,N/, mpu mpoMmy nesxi 3 rpymn
MO>KYTh MaTH OJIHAKOBI KIHEMaTH4YH1 XapaKTEPUCTUKH;

- TPETBOrO Mapy po3aisThes Ha N rpyr — Vsjtsj, j=1,N?;

- 4eTBEPTOTro Mmapy posaixsThes Ha N° rpym — Vajtaj, I=1N%;

- N — ro mapy posainarecs va N™" rpyn — — Vajtaj, [j=1, N/,

TpuBanicte pyXy JErKHX YacCTOK JUIsl JESIKUX TPYII CTa€ OUIBIION0 32 4ac MPOXOKESHHS
3epHoBux 4YacTtok rubuam [ICK, ToMy KiIBKICTH TPyI Ui 3€pHOBHX IIapiB MOXe OyTH
3HAYHO MEHIIO0. BiporiiHiCTh BUALICHHS TAaKUX JOMILIOK CYTTE€BO 3MEHIIYETHCS, OCKIIBKH
JOCSITAI0YU 33JIHBOI CTIHKM BOHU MOXYTb HOTPANMTHU Y FePMETUYHHUIA BUBIAHHUM KaHal, 1 HE
OyayTh IPOXOAUTH HACTYIIHI 3€PHOBI IIAPH.

Macimtab BUCOTH MiIMOMY JIETKMX YaCTOK BU3HAYAETHCS 32 (HOPMYJIOFO:

AY = Ymax_ Ymin
n (1)
e, Ymax — MaKCHMajJbHa BHCOTa IMiAHOMY (Jerka yacTka 3 BEPXHBOIO IIapy

MiIHIMAIOTHCS BBEPX 0€3 3IIITOBXYBaHb);
Ymin — MiHIMaJIbHa BUCOTY MiiioMy (JIerKa 4yacTKa 3 HUKHBOTO IHIapy

2
1+ f

HyJs (

qB:SGOO%(B-v-n-R~7)~

" )

ne B — mmpuna kanany, m;

V — IIBUJIKICTh BBEJICHHS 36PHOBOI'O MaTepialy B THEBMOCEIIAPYIOYHI KaHa, M/c;

N — KUIBKICTh PiBHIB KUBUJILHOTO MPUCTPOIO, IIIT;

R — paniyc 3epHa, M;

y — 00’ €eMHa Maca 3epHa, Kkr/MC;

fp — KoedimieHT po3piKeHHS 36PHOBOTO HOTOKY.

MojentoBaHHSl KUIBKICHOTO PpO3IMOAUTY JIETKMX JOMILIIOK Mpu OaraTOpiBHEBOMY
BBEJICHHI 3€pHOBOTO MaTepialy MpPOBOJMIOCH 32 JONOMOIOI IPOrPaMHOI0 MPOAYKTY
Mathcad.

3a pe3ynbTaTaMM MPOBEJEHUX JIOCTIIKEHb OTPUMAHO TPAEKTOPil KOHTAKTHOIO PYyXY
JIOMIILIOK Ta CTATUCTUYHY MOJIETh HMOBIPHOCTI MPOXO/IXKEHHS JIETKUX JOMIIIOK Yepe3 3€pHOBI
IIapu TpHu OaraTopiBHEBOMY BBeeHHI 3epHOBOro Matepiaiy B [ICK (puc. 2).
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13 — 63 — TpaekTopil pyxy 3epHOBOI (paxiiii BiamoBigHo 3 1 1o 6 piBeHb BBEICHHS;
106k — 606K — TpaekTOpil GE3KOHTAKTHOTO PYXY AOMIIIOK 3 1 1o 6 piBeHb BBE/ICHHS,
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[ -V — xibKicHa XapaKTepUCTHKA Ta BIICOTKOBHH BMICT JIOMIIIOK B BaXKil (paxiiii
3 1 mo 5 piBeHb BBEJICHHS BiIIOBIIHO
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Pucynok 2 — TpaekTopii KOHTAKTHOTO PyXY JIETKHX 9acTOK (a) Ta iX KilbKiCHa XapaKTepHUCTHKA B
ouwnrieHoMy 3epHi (6) pu 6araropiBHEBOMY BBEICHHI

Lwcepeno: pospobreno asmopom

AHaii3 BapialliiHOTO PO3MOJITY JIETKUX AoMimok B pobouiii 30HiI [ICK mo3Bossie
BII3HAYMTH, IO KUIBKICTh JIETKOI (hpakiiii, sika BUAUIAIACE B OCAIOBY KaMepy 3ajeKHUTh BiJl
KUTBKOCTI 3aJiITHUX PIBHIB BBEICHHS Ta MICIII BCTAHOBJICHHS BEPXHBOI TOUKH JKaTIO31HHOI
CTiHKM BUBigHOTrO KaHamy H (puc. 2, a). Ha oCHOBI OTpMMaHHX XapaKTEPUCTHK PO3IOILTY
JIETKUX JTIOMIIIOK JIUISL KOXKHOT'O PiBHS BBEJCHHS 36pPHOBOTO MaTepiary, MOKHA CTBEP/KYBATH,
0 [pH NISCTUPIBHEBOMY BBEJCHHI 3 MAaKCHMAJIbHOK IIIJIBHICTIO 3€PHOBOIO IOTOKY,
HaWOIBIINI BIJICOTOK JIETKUX YaCTOK, SIKI 3aJUIIAIOTHCS B OYUIIICHOMY 3€pHI MOTPATUISIIOTh 3
MEepIIoro Ta JAPYroro piBHiB BBemeHHs, 15 % Tta 12.8 % siamosigHo. Ilpu 1mpomy, Jerki
JOMIIIKK TOTPAIUIAIOTh B OYMINEHE 3E€PHO TUIBKA 3 TPbOX HAWHIKYMX DIBHIB BBEICHHS

164



ISSN 2414-3820 KoHcTpyroBaHHs1, BAPOOHHMIITBO Ta EKCILTyaTallisl cUTbchKorocronapchkux mMarms, 2019, purr. 49

3epHOBOrO MaTepiaiy, a IOBHE BHUJUJICHHS JIETKUX JOMIMIOK BigOyBaeThes 3 1V mo VI piBHIB
BBEJICHHSI.

3a pesynbTaTaMu BapialliifHOro po3NoAuly 3 ypaxyBaHHAM Koe(illieHTa po3piaKeHHs
Ta KUTBKOCTI 3aJisIHUX PIBHIB KUBHJIBHOTO MPUCTPOIO OTPUMAHO AHAIITHYHY 3aJIeKHICTh
MMOBHOTH PO3/IJICHHS JICTKUX JOMIMIOK &, Bif nmpoayktuBHOCTI [ICK Qg mpu GaratopiBHEBOMY
BBe/IeHHI 3epHOBOro matepiany (puc. 3). [IpuBeneHi 3ajeKHOCTI OTPUMaHi NPU MUTOMOMY
HABaHTKCHHI Ha PIBEHb YXUBUWJIBHOTO MPHUCTPOIO (i = 250...350 kr/mm-ron, npu skomy
3a0e3MeuyeThesl OJTHOIIAPOBE BBEICHHS 36PHOBOTO MaTepiamy.

AHaJ3 OTPUMAaHUX 3aJEeKHOCTEH (pUC. 4) CBIAUNTH, IO MPH IMiIBUIIEHHI THTOMOTO
HABaHTaXCHHS (g 1, BIAMOBITHO, 301IBIICHH] KUTBKOCTI PiBHIB BBEACHHS, IOBHOTA PO3/LICHHS
& 3MeHnryeThes. [Ipu 1boMy, KiTbKICTh 3aA1sTHUX PiBHIB )KUBUIBHOTO MPUCTPOIO 3aTEKUTh Bij
MIPU3HAYEHHS OYMINCHHS, a HOTO pallioHaJIbHE 3HAYCHHS 3HaXOIUThCS B Mekax N = 4...6 mT.

3MEHIIIEHHST SKOCTI ceraparii MOXHa MOSCHUTH 30UTBIICHHSIM KUTBKOCTI BipOTiTHHX
3ITKHEHb JIETKMX YAaCTHHOK, SKI pPyXaloThCs 3 HIDKYE PO3TAIIOBAHMX 3€PHOBUX IIApiB,
BIJIMOBIAHO, TIPU LIbOMY 3MEHIIYEThCSI BUXIJHA IIBUJKICTh 3 KOKHUM NPOWJIEHUM IIApOM Ta
Yac Ha MMOJI0JIaHHS TTMOMHU KaHAITy.
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Pucynok 3 — AHamiTHYHA 3aJICKHICTh MOBHOTH PO3/IUICHHS 36pHOBOTO MaTepiary
Bix BenmunHu nutomoro HaBanTtaxeHns [ICK, & = f(qg): I — VI — kinbKicTh 3a/1iTHUX PiBHIB BBEICHHS
Hotcepeno: po3podaeno asmopom

Tak, mpu 3amifoBaHHI JBOX pIBHIB BBEACHHS IOBHOTA PO3JUJICHHS CTaHOBUTH
e = 97...98 %, npu npomy nutoMe HaBaHTaxeHHs Ha [ICK 3MiHIOETBCS B Mexax
500...700 kr/am-roa. s woTUupHUpiBHEBOTO BBEACHHS 3epHOBOro Marepiany B [ICK moBHoTa
po3jauieHHs1 cTaHOBUTH & = 86...91 %, npu npomy murome HaBaHTaxeHHs Ha [ICK moxHa
BcranoButr Bigx 1000 mo 1400 xr/mM-rox, a mnpu 3aiitoBaHHI 6 pIBHIB OTPUMYEMO
£=166,5...78,2 %, npu nutomomy HaBaHTakeHHi (g = 1500 10 2100 xr/aMm-ro.
BucHoBku. B pe3ynbraTi CTATHCTHYHOTO MAaTEMAaTHYHOTO MOJICITIOBAHHS B 3aJIC)KHOCTI
BiJl BUXIJJTHUX TTapaMeTpiB, KUIBKOCTI 3a/1iTHUX PiBHIB )KUBWIBHUKA N, IIBUAKOCTI MOBITPSHOTO
NOTOKY Vi Ta KOHIEHTpalii 3epHOBUX YacCTHHOK B KaHaii Oyna oTpuMaHa BapialiiiHa
XapaKTEePUCTHKA KiTbKiCHOTO po3noaury Jjerkux nomimok B [ICK mpu OGararopiBHeBOMY
BBEJICHHI 3epHOBOro Marepiasly. Ha ocHOBI $ik0i BHM3HA4Y€HO, IO 3MEHIICHHS KUTBKOCTI
3adissHUX piBHIB 3 6 10 2  copuse  MIBUINEHHIO  SIKOCTI  cemapamii  Ha
22... 30%, ame npu 1IbOMY, 3MEHIIIYEThCS BeTUUrHA TuTOMOT0o HaBaHTakeHHs Ha 1000...1600
Kr/AM-TO/, a OT)KE W MPOAYKTHBHICTH IMHEBMOCEMApATopa, MPHU IbOMY, KUTBKICTh 3aisTHUX
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PIBHIB 3QJIC)KUTh BiJ| IPU3HAYCHHS OYMIICHHS, palllOHAJIbHE 3HAYCHHS SIKOI'O 3HAXOJUTHCS B
mexax N =4...6 wr.
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Statistical Assessment of Qualitative Indicators of Pneumatic Separation at Multilevel

Input of Grain

Taking into consideration the rapid nature of pneumatic separation process and that it is influenced by a
significant number of factors, it is necessary to carry out its statistical assessment of the contact interaction of
light impurities with grain in the operating zone of pneumatic separation.

The complexity of solving this problem is a rapid change of influencing factors, especially with the
increase of the number of layers of grain material. That leads to the deterioration of the uneven air flow, the
increase in the number of likely collisions of particles in the separation zone and getting of impurities into the
cleaned grain. Therefore, in order to solve the problem of qualitative assessment, it is necessary to create
conditions for a uniform distribution of grain material.

The article deals with the modeling of the contact movement of light impurities through a multilayer
grain stream in a vertical pneumatic separation channel with their multi-level single-layer input. A statistical
model of the probability of light impurities passage through the grain layers was obtained. That allows
establishing regularities of the influence of basic parameters of the pneumatic separation channel on the
qualitative parameters of separation process. On this basis, the analytical dependence of the completeness of the
separation of light impurities on the performance was obtained. It has taken into account grain thinning rate and
the number of levels involved in the feeder of the pneumatic separation channel.

It is determined that reducing the number of levels from 6 to 2 increases the quality of separation by
22...30%, but at the same time, decreases the value of specific load by 1000...1600 kg/dm-h and, therefore, the
productivity of the pneumatic separator. Thus, the number of the used levels depends on the purpose of
purification, the rational value of which is in the range n = 4...6 pcs.
pneumatic separation, pneumatic separating channels, airflow, multilevel input of grain, contact
movement, particles of grain, the quality of separation
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