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Increase of resistance to abrasive wear of working bodies of agricultural machines

Manufacture of working bodies of agricultural machines with wear-resistant coatings is carried out, as a
rule, in order to increase their resistance to abrasive wear. To counteract the effects of abrasive media, the metal
must have a solid component. Such a component in the metal can be carbides, borides, carbborides,
carbonitrides, intermetallic compounds, and in some cases these functions can perform martensite.

The results of the research showed that one of the most effective ways to solve the problem of
increasing the wear resistance and the service life of the working parts of agricultural machines operating in the
presence of abrasive particles is the use of electric arc spraying of coatings in combination with electrocontact
treatment. The tests of the coatings have shown the effectiveness of the application of gas-thermal spraying and
electrocontact treatment for the production of coatings with high physicomechanical and tribological properties.
According to the results of the studies the best resistance to abrasive wear showed a coating of 40X13 steel.
Thus, it is most expedient to use coatings of martensitic steels for the manufacture of working bodies of
agricultural machinery, which are operated in the presence of abrasive.

Investigations of the wear resistance of steel coatings in abrasive friction have been carried out. It is
shown, expediency, the working bodies of agricultural machinery, operating in the presence of abrasive, be made
from a coating of martensitic grade steels to increase their resistance to abrasive wear. Tests of knives with
coatings from martensitic steel 40X13 showed an increase in their wear resistance by 25-30%, and their service
life by 2.5-3 times.
wear resistance, working bodies, resistance to abrasive wear, coatings, gas-thermal spraying,
electrocontact treatment
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KOHHeHTyaJII)HbIe OCHOBBI CO3JaHUHA TEXHUYECCKHUX CPEACTB HepBH‘IHOﬁ

00padoTKu 3epHa B yciaoBusax xo3saicTs AIIK

OO00CHOBAaHHO MEPCIICKTUBY z[anLHeﬁmero COBCPULICHCTBOBAHUS TCXHUYCCKUX CPCIACTB HepBH‘lHOfI
06pa60T1<1/1 3€pHa, OIpEACJICHbI MATECMATUYCCKUEC 3aBUCUMOCTH BO3AYIIHOT'O (I)paKHI/IOHI/IpOBaHI/ISI 3€pHa.
TeXHUYECKHE CPE/ICTBA, NIEPBUYHAA 06pa60TKa, 3€pHO, BO3AYLIHOE q)paKHHOHﬂpOBaHl/le 3€epHa

IMocranoBka mnpo6jemu. [onoBHMMHU 3amgadaMu  micias30upanbHOI  (IIEPBUHHOL)
00pOOKHK 3epHOBHUX, OJIHHUX 1 KPYITSIHUX KYJbTYp € MaKCUMajbHE 30epekeHHsS 310paHoro
yposKaro i 3a0e3reycHHsT 30epeKeHHsI IKICHUX MOKa3HUKiB. Maciutabu (00'emu) mepBHHHOL
00poOKHK yposkaro 0e3mocepelHbO Y 3ePHOMPOAYKTYIOUMX TOCIOAApPCTBaX Pi3HOI (hopmu
BJIACHOCTI B OCTaHHI POKHM 3HAYHO 30UIBLIYIOTHCS 3 METOIO 3MEHIIEHHS CO01BapTOCTI TOTOBOI
MPOyKIIii. 3pocTaroya HAMPYKEHICTh EHEPTeTUYHOTO OaTaHCy TOCIOIAPCTB, AeMIIUT Pi3HUX
BUJIB PECypciB, 3HaUHA BapTICTh 3€pHOINEPEPOOHOrO 0O JHAHHS, BU3HAYAIOTh BaXKIMBICTh
Meperyisay KOHIEMII BIOCKOHAJICHHS TEXHOJIOT1M 1 Ha iX OCHOBI CTBOPEHHS TEXHIYHUX
3ac00iB EPBUHHOI 0OPOOKH 1 30epiraHHs 3epHa.

OCHOBHOIO OCOOJMBICTIO TEPBUHHOI OOpPOOKM 3€pHa B yMOBax TOCHOJIAPCTB € ii
NOTOYHUM XapakTep, KOJIM yCi TEXHOJOTI4HI orepalii BUKOHYIOTbCS i yac KOMOaiHOBOTO
30MpaHHs ypOrXKaro, 110 3yMOBIIIOE HEPIBHOMIPHY BOJIOTICTh, 3HAYHY 3aCMIYEHICTh 3€PHOBOTO
BOPOXY 1 BHCYBa€ J0JAaTKOBI BUMOTM 1O KOHCTPYKLIN TEXHIYHMX 3ac00iB, PEXHUMIB iX
(GyHKITIOHYBaHHS.

Texnonorii micnsa30upanbHoi 00poOKM 3epHa y TemepimHiii vac 0a3yloThcs B
OCHOBHOMY Ha BHKOPHUCTAaHHI MalllMH 1 OOJaJHAHHS, CTBOPEHUX I IEHTPaTi30BaHOI
3aroTiBeJIbHOT CUCTEMH, 1[0 PO3paxoBaHe Ha KOPOTKOUYACHE MOT0 3aBAHTAXKEHHS 1 MMiBUIIECHY
npoayKTUBHICTh. CyTTEBa 3HOIIEHICTh 1 MOpajbHA 3acTapuliCTh, HEBHUIPABIAHO BEJIMKa
nUTOMa MaTepiajio- 1 EHEproeEMHICTh ICHYIOUMX arperaTiB OOyMOBJIIOE 3HA4HI BTpaTH,
TpaBMyBaHHsSI 1 HU3bKY SKICTh OYHIICHHS, BEJIMKI EKCIUTyaTaliiiHi BUTpAaTH 1 BapTiCHI
MOKa3HUKH TOTOBOT npoaykuii. ToMmy BAOCKOHAJIEHHS 3epHOOOPOOHUX MalluH 1 001 JHAHHS
MIPH ICHYIOYHMI TEXHOJIOTIi He MOKE MPUBECTH 10 3HIKCHHS MaTepiaJIbHUX, CHEPreTUYHUX 1
BUPOOHMYMX 3aTpaT Ta MiABUILEHHS MPOJOBOJIbYOI, HACIHHEBOI, TEXHIYHOI SIKOCTI 3€PHOBUX
MaTepialiiB B MiCIsI30UpaIbHIUM 1epio, a TaKoK npu 30epiranHi. s 3a0BOJICHHS Cy4acHUX
BUMOI BHUPOOHMKAa 3epHa 1 TepepoOHMKAa HEOOXiTHO BJIOCKOHAIIOBATH, 3MIHIOBATH
TEXHOJIOT1YHI MPUHIIUITY OYWIICHHS, (PaKIiOHyBaHHS, CYIIIHHS 1 OIIEPaTUBHOIO 30epiraHus,
OCKUJIBKMA caMe TEXHOJIOTIYHI NPUHIMIN (YHKIIIOHYBaHHS POOOYMX OpraHiB BHU3HAYAIOTh
e(EeKTUBHICTh AKICHUX 1 BapTICHUX IMOKAa3HUKIB MEPBUHHOI 00poOKM 3epHA. TakuMm 4YWHOM,
NUTAHHS TEXHIYHOTO IEPEOCHAIEHHS 3E€pPHOBUPOOHMYOI rajly3i rocrojapcTB HaOyBalOTh
0CO0JIMBOT BaXJIUBOCTI.

AHali3 ocTaHHIX JocHizkeHb i myOjikamiii. Orisg miTepaTypHUX JDKepen i
myOJTiKaIiid OCTaHHIX POKIB CBIIYMTH MPO 3HAYHY yBary, M0 NPHUAUIAETHCS ITOCTITHUKAMH 1
HAYKOBHUMH OpraHi3alisiMy 10 MUTaHb PO3BUTKY TEXHOJIOTIH 1 TEXHIKU JAJIs MiCIsI30UpanbHOi
06po6kwu 3epHa [1-8]. OcobauBOCTI IEPBUHHOI 0OPOOKHU 3€pHA 1 HAIIPSIMKH 11 BIOCKOHAJIECHHS
BUCBITJICHI B mpaiyix [2, 4-6, 21]. [TuraHHs po3BUTKY TEXHOJOTIH 1 3ac0o0iB cenapaiiii 3epHa
3HAWILIM BHUCBITICHHS B pobortax [2-4]. OcobmmBa yBara MNPUALISETHCA MTHTAHHIM
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MiIBUIIEHHS €()EKTUBHOCTI 1 3HWKEHHS €HEPrOEMHOCTI TIPOLIECIB 1 O0TaIHAHHS JUIsl CYITIHHS
3epHa [6-10], aktuBHOTO BenTItOBaHHs [12, 13, 21] i 0XOJI0/PKEHHS IITYYHUM XOJOJI0M [7,
11, 21], six METOIy TUMYACOBOTO KOHCEPBYBAHHSI.

AHanizyloul po3rIsiHYTI MyOJikamii MoOKHA BHM3HAYMTU HacTynmHe. OCHOBHOIO
NPUYMHOIO TIBUIICHUX BTPAaT MPOAYKIII B 3E€PHOBHX TOCHOJAPCTBAX € TPAKTUYHA
BIZICYTHICTb Cy4acHOT TeXHIYHOI 6a3u epBUHHOI 00pOOKH 1 30epiraHHs 3epHa.

Hosa texniuna 6a3a B yMOBax, 1110 CKJIajacs y CUIbChKOTOCIIOAaPChKOMY BUPOOHHUIITBI
Mae 3a0e3MeUnTH MOKIIMBICTh MicHsA30MpanbHOT 00poOKH 1 30epiraHHs 3epHa y MiCLsAX HOro
BUPOOHMIITBA 3 PeaTi3alli€l0 y BUTIIHI TSI BTACHUKA CTPOKH.

B Takux ymMoBax mpH CTBOPEHHI CHUCTEMH MALIMHHOTO MAapKy 3€pPHOMPOIYKYIOUHX
rOCIOIAPCTB JOIILHO OPIEHTYBATUCS Ha peatizailito (3aCTOCYBaHHS) ABOCTAITHOT TEXHOJIOTTT
B repiox (MacoBOro) 30MpaHHs ypoXaro, siK HAWOUIbII pecypCOHANPYKEHUH, 3MIHCHIOBATH
npouecu (omeparii), CHpsSMOBaHI Ha THM4YacoBe 30€pekeHHs 3i0paHOro 3epHa, a y
micsI30MpanbHU TIepio]] — JAOBEJCHHS 3€pHA 0 HOPMAJIbHUX KOHIUIN B 3aJIEKHOCTI BiJ
npu3HaueHHs (IPOI0BOIbYE, HACIHHEBE, (Dypak) i 3aKJIaJICHHS Ha 30epiraHHsI.

IMocranoBka 3aBaanHsi. OOIPYHTYBaHHS TEXHOJOTIYHUX MNPHUHIMOIB (3acan)
CTBOPEHHSI TEXHIYHOTO 3a0e3MeueHHs] 3epHOrOCMOMAPCTB 1 MiArOTOBKA MPOTMO3HUIIN 010
MiABUIICHHS e()eKTUBHOCTI IEPBUHHOT 0OPOOKHU 3epHa.

Buknaa ocHoBHOro marepiany. CTBOPEHHSI NEPCHEKTUBHUX TEXHIYHUX 3aC00IB ISt
NEPBUHHOI OOpOOKM 3epHa Ta HACIHHS T[OBMHHO 3[IHCHIOBATUCS Ha OCHOBI TaKUX
KOHIICTITYaJIbHUX TTOJIOKEHb.

OO0pobka 1 30epiraHHs ypoXkaro 3epHOBUX 3JIHCHIOETbCSA HA MICLI HOro BUPOOHULITBA
13 3aCTOCYBaHHSIM JIBOCTAITHOI TEXHOJIOTII, sika mepeadadyae MpoBEACHHS B Mepioa 30MpaHHs
ypoxkaro MiHIManbHOrO o00'eMy poOIT: TMOMepeaHe OYMIIEHHS, MOAUT Ha ¢pakmii 3a
TEXHOJIOTIYHUM TpHU3HAYCHHAM (HACIHHS, TMPOJOBOJIBYE 3€pHO, (ypax) 1 TUMYAcCOBA
(omepaTiBHA) ~ KOHCepBallis rajJbMyBaHHS  MIKPOOIOJOTIYHUX  MPOIECIB  aKTHBHUM
BEHTHJIIOBAaHHIM aTMOC(HEPHUM a00 IITYYHO OXOJIOJDKEHHM MOBITpAM. B micis30upanbHuii
Hepiojl JOBEACHHs 3CPHOBOI MacH 0 HOPMOBAaHMX KOHJAMIN (cemapailis, TOCYIIyBaHHS,
TpiepyBaHHS, CrierioOpoOKa) 1 3aKiagaHHs Ha TpUBaje 30epiraHHs.

[Ipu oMy IOIIBHO BUKOPUCTOBYBATH MOOUIbHI 36pHOOYHCHI 1 CYIIMIIBHI arperaTi,
0COOJIMBO JIJIs1 TOCHIOJAPCTB 3 MAIMMU 1 CEpeHIMUA 00'eMaMu BUPOOHMIITBA 3epHA, JJIS SIKUX
€KOHOMIYHO HEBHIPABIAHO KYIIIBIS 1 yTpUMaHHS cTalioHapHoi TexHiku. Kpim Toro, e
30UTBIIMTH PIYHE HABAHTAXKCHHS HA 00JIaIHAHHS JIS MICIISI30MpabHOi 00pOOKH 3epHa.

JIns MamvH, Mo 33J0BOJIBHSIOTH BUMOTAaM KOXKHOTO €Tamy, HeOOXiJHO BH3HAYHTH
NIePIIOYCProOBi 3aBaHHsI HA KOXKHY TEXHOJIOTIUHY OIEpallifo: OYMIIeHHs, (pakiiitoBanHs (3a
O3HaKaMH), AaKTHBHE BEHTHJIIOBAHHS, CeMapallisi, CyIIiHHs, 30epiraHHs, CreliaibHi BUIA
00poOKH 3epHa.

Ha erami nmomnepeaHboi OYMCTKU TEPIIOYEPTOBOIO 33/1a4€I0 € BHIUICHHS 1 BUJAICHHS
IpiOHUX, BOJIOTHX 1 CMITTEBUX JIOMIIIOK, SKi € OCHOBHHM JDKEPEJIOM IICYBaHHS 3EpHA,
3HIDKEHHS CTIMKOCTI Moro mpu 30epiranti. Bonoricts HaciHHs Oyp'sHIB Ta 1HIIUX OPTaHIYHUX
JIOMIIIOK, SIK MPaBWJIO, B JBa 1 OUIbIIe pa3iB NEPEBHUINYIOTh BOJOTICTh 3€pEH OCHOBHOI
KyJbTYpHU CBI)K0316paHOFO ypoxaro. KUTTEMISUTBHICTD UX JOMIIIOK CTiliKa, IHTEHCHBHICTb
JTUXaHHS iX HACiHHS BHINA 1 CYNPOBO/IKYETHCS TEIUIOBHALJICHHSM, SIKE TMPH3BOIUTH [0
caMo3irpiBaHHs 3€pHOBOI Macu. HasBHICTH BOJIOTMX JOMILIOK IOTIpIIy€ CHIKICTh 3€pHA,
YCKIIAIHIOE (DIIBTPAIIIIO TOBITPSI.

Taxy omnepariito He0OOXiJHO BUKOHYBATH, HaBITh SKIO 3€PHO MAa€ HEBUCOKY BOJIOTICTb,
e JI03BOJINTh CKOPOTUTH SHEPrOBUTPATH HA aKTHBHE BEHTHIIIOBaHHS a0o0 JOCYIIyBaHHSA [2,
14, 21]. B 3B'3Ky 3 LIUM, MAIUHHA MOMEPEAHBOI 0OPOOKH 3€PHOBHMX MaTepiaiiB MOBHUHHI

106



ISSN 2414-3820 KoHcTpyroBaHHS, BAPOOHHUIITBO Ta EKCILTyaTallis CIbCbKOrocroaapehkux Manms, 2017, pur. 47,4.1

3a0e3nevuyBaTy 1HTEHCHUBHE BUIUJICHHS CMITTEBUX JIOMIIIOK 3 OOOB'SI3KOBUM BHIQJICHHSIM
npioHKX (moBHOTA BuaynieHHs e menme 0,6...0,7) [5, 21].

OmauM 13 HENOJIKIB ICHYIOUMX TEXHOJIOTIH MexaHIYHOi oO0poOKkM 3epHa €
HepalioOHaJbHE 3aBaHTAKCHHS CEMapyruyux poOo4Mx opraHiB (BiOpamiiiHi pemiera,
THEBMOKAaHAJIM, TPi€pa) 3yMOBJIEHE IMOAAa4YCi0 BCHOrO HEOOPOOJCHOro Marepiady Ha OJIHY
MaiuHy. Tak, HasBHICTb JIETKUX Ta 3 MAJIOIO T'YCTHHOIO JOMIIIOK 3yMOBJIIOE 1X CIUTUBAHHSA 710
MOBEPXHI IIapy MaTepiajy Npu BiOpopemniTHIA cemapallii, Mo YCKJIQJHIOE iX BUIAJICHHS
IPOXO0JIOM Ha PEeMIeT] 1 3HAYHO TOCIA0III0E IF0 OCHOBHUX O3HAK MOALTY 1 3HMXKY€E 3arajJbHUN
edexT cenapartii.

ToMy BaXJIMBOIO 3aJaueio IEPIIOro eTalmy € IMiATOTOBKa 3EPHOBOTO BOPOXY
(MaTepiany) 1o cemapaiiii HUIIXOM (DpaKI[iFOBaHHS MOBITPSIHUMHU MOTOKaAMH a00 CyMIIIEHHS
i€l omeparii 3 OYMINEHHSAM BiJl APIOHMX JOMIMIOK pemietoM. lle moBuHHO 3a0e3meunTH
HiJICWICHHS Jil O3HaK TOAUTy Ha HACTyMHUX poOoumx opraHax (BiOpopeleTHi,
BIOpOITHEBMOpEIIIETHI TpiepHi Ta iHINI) i e(peKTHBHE BEHTUIIIOBAHHS a0o0 IMiICYIIyBaHHS
3€pHOBOI Macu B OyHKepax Ta CXOBUIIAX.

HeoOxinHi KiTbKICHI 1 SKiCHI TOKa3HUKK OTpUMaHuX (pakiii (po3Mip, muToMa Bara,
maca 1000 3epeH) BHM3HAYa€ThCS 3a TOBAPHUMH BIIACTUBOCTSMU 3epHa (HACIHHEBE,
po0BOJIbYE Ta (ypaxkHe 3epHO). JOMiIbHICTh BHUIAJICHHS 13 3¢pHOBOI Mach (ypakHOI
dpakii 1 HacTynHa 1i okpema o0poOka (TeruioM, X0JI070M, KOHCEPBAaHTAMH) BXKE JOBEICHA
HPaKTHKOIO.

JlocTaTHRO €EeKTHBHUM 1 POCTUM B peaiizalii € crocio ¢ppakiioHyBaHHS 3€PHOBOTO
BOpOXY (CBIXkO03i0paHe 3epHO) MOBITPSHUMH MOTOKAMH 32 aePOIMHAMIYHUMH BIIACTHBOCTSIMH.
3a ganumu [3, 5] HaiOubuii edekT (pakiioHyBaHHS 3epHA CIOCTEPITaeThCs TPU
BHCOKOSIKICHIN THaBMOCeMaparlii: 301IbIIYyEThCs TOBHOTA BUIIJICHHS JIETKO1 (pakilii B 2 pasu,
a ApiOHUX CMITTEBHX JIOMImoOK B 1,5 pasu; 3HIKYIOTBCS THUTOMI 3aTpaTH Ha TIEPBUHHY
00poOky BiamoBigHo Ha 20 1 10%. IlepeBaramu MOBITPSHOrO MOTOKY, B MOPIBHSHHI 3
PELIITHUMH MAalllMHAMH, € MEHIIA 3aJIe)KHICTh MOBITPSIHUX KaHaIiB (Kamep) BiJ BOJOTOCTi
BUX1JIHOTO MaTepiaiy.

3 ycix 03HaK pO3AUICHHS 3€PHOBOTO MaTepialy — TYCTHHA KOMITOHEHTIB HalOUTBIINM
YUHOM KOpEJIIO€ 31 IIBUJKICTIO BHUTaHHI. 3 aHamizy (i3UKO-MEXaHIYHHUX BIIACTHUBOCTEH
3epHOBOTO BOPOXY BHUILIMBAE, 1110 32 JOITOMOTOI0 3BUYaHUX MOBITPSHUX KaHAJIIB HEMOXKIIUBO
MOBHICTIO BUJUIMTU 13 OCHOBHOTO MaTepialy MEHII MPOXOJ0BI KOMIOHEHTH 3 MEHILIOI0
TYCTHHOIO TIepe]l cemapyBaHHsIM Ha pemerax abo B Tpiepi. B Toit xe wac, 3a
aepoAMHAMIYHUMHU O3HAKaMHU MOXKHA MOJALTUTH BUXITHHM MaTepial Ha pi3HOsKICHI dpakiii 1
OTPUMATH OCHOBHY, HAWOUIBII IiHHY (PpaKIlifo 3 JOMIIIKaMH, SIKi MalOTh OiIbIy 32 OCHOBHI
KOMIIOHEHTHU T'yCTUHY, (GPAKIIIO JIETKUX JIOMIIIOK Ta MPOMDKHY (Ppakiiito, 0 CKIAAaeThes 13
CYMIIlli OCHOBHUX KOMITOHEHTIB 1 OJM3bKUX JI0 HUX 3 TyCTHUHOIO.

Takuil TEXHONOTIYHMN 3axiJ MIATOTOBKM BHXITHOTO Martepialy A0 cemapaiii Ha
pemierax i Tpiepax 03BOJISIE 3MIIMCHUTH IMOJAJIBINY CeHapaiilo OTpuMaHuxX Qpakxiiii (Ha
okpeMux MamuHax). Lle mpu3BOANTH 10 MiABUINEHHS MOAUIBHUX MOXIHMBOCTEH POOOUYMX
OpraHiB IpH cenapyBaHHI KOXXHOI (pakiii, JO3BOJISE MiABUIINTA MPOAYKTUBHICTH MAIIWH
IpU PIBHUX SAKICHUX MOKA3HUKAX.
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Pucynok 1 — Cxemu mHEBMOCENapyIOUUX CUCTEM JUIsl PpaKIiOHyBaHHS 36PHOBHX MaTepiaiB

[oBiTpsiHI cenapaTopu AJIsi PO3AUICHHS 3€pPHOBOTO Marepially 3a aepoauHaAMIYHHUMHU
BJIACTUBOCTSMH 3aCTOCOBYIOTh CEIapyBaHHs y BEPTUKAILHOMY, HOXWIOMY (HaXUICHOMY)
MOTIEPEYHOMY Ta TOPU3OHTAIBHOMY TTOTOKAX MOBITPSI.

s  QpakiioHyBaHHS 3€pPHOBOTO MaTepiady MOBITPSIHUM IOTOKOM HaWOUIbII
OTIPaIbOBAaHUM € ACPOAWHAMIYHUI MPUHIUN TOUTY, SIKUH pealli3yeThCs 3a CXEMOIO BBOJY
MaTepiany B CYNMyTHIN TOpPU30OHTANbHUN a00 MOXUIINI MOBITPSIHUN CTpyMeHeBH NOTik. Taka
cXeMa BHKOpUCTaHa B acpoJuHaMiuHuX (3a kiacudikaiiero po3poOHKKIB) cenapaTropiB

108



ISSN 2414-3820 KoHcTpyroBaHHS, BAPOOHHUIITBO Ta EKCILTyaTallis CIbCbKOrocroaapehkux Manms, 2017, pur. 47,4.1

«CAJl» Tta «Anmasz», sKi 3TIHCHIOIOTH IMOJUI 3epHOBOro Matepiany Ha 6-10 dpakmiid 3
OJTHOYACHUM OYMILEHHSM BiJ] JISTKMX CMITTEBHMX JOMIIIOK (puc. 1a).

Jl1st CTBOPEHHS THEBMOCENIAPYOUHUX CUCTEM MOUTY 3€pHOBOIO MaTepiaily Ha Qpakiii
CTaBHUTHCS 3aj7a4ya BUOOpY HAHOLIbII eEeKTUBHOT palliOHANBHOI U MEBHUX KYJBTYp 1 THUILY
MammH (cramioHapHa, MOOUIPHA) cXeMa oOpraHizamii Iporecy: ITHEBMOIPaBITAIIHHUIA,
aepoMHAMIYHUI MPSIMOTOYHUN, THEBMOIHEPIIIHUN, TPOTOYHUM, CTPYMEHEBUI.

[Tpu BukopucTanHi /s (QpakIiOHyBaHHS BHXIJHOTO MaTepialy MOBITPSHUX IMOTOKIB
cltiji 3poOuTH BHOIp HAa KOPUCTH MHEBMOIHEPIIHHOTO croco0y (Ta cemnaparopa), BpaXxoBYHOUH
Taki MepeBary: B MHEBMOIHEPLIHHOMY CerapaTopi MiACUIIOETHCS disi aepOAMHAMIYHUAX O3HAK;
B IIHEBMOIHEPIIIHOMY cemapaTopi MOXKHa OTpuUMaTH OyAb SKYy KUIbKICTh (pakmiii 3
MOXJIMBICTIO peryiroBaHHs 1X sikocti [15]. OcraHHs mepeBara JOCSTaeThCsl 3a PaxyHOK
TOPU30HTAJILHOTO PO3MIIIEHHS MOBITPSHOIO KaHaily. Y 3BHYalHUX BEPTHUKAIbHUX KaHalax
ICHYIOUMX CeraparopiB OTPUMYIOTh TUTBKM JBI (pakimii — JIerki JOMIMIKK 1 OYHINCHHN
MmaTtepiai. [ octanHe, mpy MHEBMOIHEPLIMHOMY cenapyBaHHI (hpaKiliOHYBaHHS CyMIIIA€ThCA 3
MOTIEPETHHOI0 OYMCTKOIO.

OcoOnuBe 3Ha4YeHHs AJS SKOCTI OUMIICHHS, MOAUTY Ha (pakiii, TPOAYKTUBHOCTI 1
€Hepro3arpar MOBITPSHHUX CernapaTopiB Mae MIBHIKICTh BBOLY (I0avi) MaTepijia B KaHa abo
kamepy. [Ipum oaHaKoBi SKOCTI TOMTY 30UIBLIEHHS MIBHAKOCTI BBOJAY Marepialy B
MOBITPSIHMK TOTIK JI03BOJISIE 30UTBIIMTH TPOXYKTHBHICTH Cemaparopa i 3MEHIIUTH 3aTpaTu
eHeprii Ha CTBOPEHHs BEJIUKOi IIBMJIKOCTI MOBITPSHOTO MOTOKY. TOMy, HpHU MiJBUILEHUX
1oJjauax 3epHOBOTO MaTepiany, Kpama SKiCTh MOALTy 3a0e3MedyeThesl IPH CXeMi IPOTHTOKY,
TOOTO BBOJI Matepiaiy Iij] IEBHUM KyTOM IPOTH PYXy MOBITPSIHOTO MOTOKY (puc. 10).

BepTukanbHi MOBITPsiHI MOTOKHM 3a0€3MEUyIOTh SIKICHY Cemapaiilo NPy HEBEITHKUX
nojilayax MaTepiaiy B KaHall; MpH 30UIbIICHH] MoAadi e(eKTUBHICTh iX pOOOTH 3HUKYETHCS.
Tomy /i KaHaIB 3 MPSIMOKYTHUM TEPETHHOM MOKJIMBOCTI ITiBUIIEHHS TPOTYKTHBHOCTI
0OMEXeHI.

OpHuM 13 HampsIMKIB BJOCKOHAJICHHS ITHEBMOTPABITAI[IMHUX cemapaTopiB B IUIaHI
30UIBIICHHS] MPOIYKTUBHOCTI 1 pO3MIMPEHHS (YHKIIOHAIBLHOTO MPU3HAYEHHS € po3polKa
CHemiagbHOI 30HH MOALUTY 1 BUAajdeHHs (pakiiii MaTepiary 3 HWKHbOI 30HM KaHawiB. [loBHe 1
AKICHE PO3/UICHH MOXe OyTH OTPUMAHO MIPU BUIBHOMY 1 IOCTaTHBO TPUBAJIOMY PYCi 3€pHUH
B TIOBITPSTHOMY TOTOII].

SIkicTe po3AlNIEHHS MaTepiany 3a acpOAMHAMIYHUMHU BIIACTUBOCTSAMHM 3aJI€KUTh Bij
criocoOy BBEJICHHS MaTepially B MOBITPSHUIA MOTIK 1 HalOUIbIIe e(heKTUBHUM € Tofada 3epHa
MOHOIIIapoM (TOOTO IIapoM B OJIHY 3epHUHY). Peastizallis TOHKOMIAPOBOI MOAa4i MaTepiany B
NPSMOKYTHUH KaHal OOMEXeHa IIMPUHOI0 KaHay; 30UIBIICHHS IIWPHHU YCKIATHIOETHCS
HEOOX1/IHICTIO PIBHOMIPHOTO PO3MOALTY.

Pazom 3 Tmm, peanmizyBaTH TOHKOIIAPOBY IMOJA4y y BEPTHKAIBHUH IMOTIK IMOBITPS
MOJKHa MPU BUKOPUCTAHHI KaHaJy KOJIOBOIO a00 KUIbLEBOI'O MEPETUHY 3 KUBUIBHUKOM Y
dopmi mpsiMOro KoHyca, yacTuHH Topa ( MOBEpXHS OOCpTaHHS YTBOPEHA KPHBOJIHIHHOIO
TBIPHOIO, PO3TAIIOBaHA TakK, IO I MOBEPXHs B HANPSAMKY PyXy YacTKU 30UIBLIYETHCS), a
BUBAHTAKEHHS «TOBAPHUX» (Ppakiiil 3MIHCHIOBATH Y HWKHIA YaCTHHI KaHATy IpaBiTalliiHUM
HPSIMOTOKOM. 3acTOCyBaHHs Takol cxemu (puc. 1B) 103BOJIsiE OTpUMATH MO 3€PHOBOTO
Matepiary Ha (paxiiii y BepTHKaJIIbHOMY KaHalli 3 BUCOKOIO edekTuBHIcTIO. [Ipn nbomy, 30Ha
nojiayi Marepialy B MOBITPSIHUM MOTIK MPAIIO€ HA BUIAICHHS JIETKOI CMITTEBOI (pakiii B
BEPXHIO YaCTHHY KaHay. EQeKTHBHICTh (YHKIIIOHYBaHHS TaKOI CXEMH cenapaTopa JOBeeHa
eKCIIePUMEHTAIbHOIO eKcIuTyaTaiero [16].

SIKICHUM TIPOJIOBXKEHHSM IIOTO KJIacy ITHEBMOTPABITAIIMHUX CEmapaTopiB €
3BYXKEHHSl KaHaly B HANpsIMKy pyXy HOBITpsHOro notoky. Ilpu mpomy uac nepeOyBaHHS
3epHIBOK B KaHai 3011bIIY€THCS.

109



ISSN 2414-3820 KoHcTpyroBaHHSsI, BAPOOHHIITBO Ta EKCILTyaTallisl CUTLChKOrocrioiapchkux MariuH, 2017, Burt. 47, 4.l

[Tomepenupo (Ha cramii MPOSKTYBAaHHS) OPIEHTOBAaHUM BHOIP pallioHAIBLHOI CXEMHU
opraHizamii  TOBITpSHOTO  (QpakiioHyBaHHA MOXHa 3poOutu  (mpu  BiACYTHOCTI
EKCIICPUMCHTAJIbHUX JIaHUX) Ha OCHOBI aHaNli3y TPAEKTOPIH pyxy JIBOX KOMITOHEHTIB
3epHOBOr0 Matepiaiy, sKi BIIPI3HSIOTbCA MIBUAKICTIO BUTAHHSA JUIsl OyAb SIKOTO THITY
THEBMOCEapaTopiB (HAMPsIMKIB PyXy MOBITPs 1 MaTepiaay Ha BXOJIi B KaHAI).

BusHauuTH Tpa€eKTOpii pyXy 1 OLIHUTH CTYIIHb IX PO3IIEIUICHHs (BIIXUICHHS) MOYKHA
3a cripomieHuMu Gopmysaamu [19].

Jliist cxemu mHeBMoOiHepiiHoro cenaparopa (puc. 1,0)

9, =v,e ™ x:%(l—e’“), 1)
c (c . c, 1(c .
S TR IR ) ) @

JUTS CXeMH [THEBMOTpaBiTaLiiiiHoro cenaparopa (puc. 18)
%‘ =t
9, =v—(v-v, ° X=U~t—k0(u—uox)(l—ek°), (3)

9y=90—(90—00y W; y=got—ko(go—ooy(1—ek°), 4)

2 2
ne k =111k, v, c=g kv, = [%J +(1+§J ~1,02-112;

k 1.9 . =v, Ccosa,; =v, sina,;

0 7go_ ’on_Uo O('o’ooy_Uo O('07
koys K-y-v

- Koe(ilieHT MPONOPIIIHOCTI;

Ki — KoedilieHT BITPUIBHOCTI;

L — y3arajabHIOKYa MIBUKICTS;

Uy — IIBUJKICTh BUTAHHS,

L, — WBHUJKICTb YACTUHKU HA BXOJI B MOTIK;

o, — KyT [oJiayi 3epHa.

(o]

BU3HAYMBIIN [T KOXKHOTO TOTOYHOIO MOMEHTY uacy t=t, koopmumartu VY,(t,) Ta
X; (ti) y BIAMNOBIIHUX HaNpsIMKax OYIyeTbCS TPAEKTOPis TMEPEMIIIeHHS 4YacTHHKH 13

MIBUJKICTIO BUTAHHS Oy Ta I, .

TpaexTopii pyXy KOMIIOHEHTIB 3€pPHOBOT'O MaTepialy B MOBITPSHUX MTOTOKaX HaBEJICHO
Ha (puc. 2).

CTBOpEHHST MaJIO3aTPATHUX PEIIITHUX CENapaTopiB Uil HEBEIMKUX TOCIOIApCTB Ha
0a3l MPyTKOBO-PEIIITHUX MOBEPXHEH, 110 MPALIOIOTh MPU CaMOIUIMBI I'PaBITALIfHOTO PYyXy
cemapyemoro 3epHoBoro marepiaiay [17, 18, 20] 103BoiHMTH 3HAYHO MOHOBHUTH MAIIUHHHN
MapK 3€PHOOYNCHOT TEXHIKH.

TuMuacoBe wMDKoOMEpaliitHe 30epiraHHs TMONepeHbO PO3IAIIeHOTO Ha  dpakiii
36pHOBOTO Marepially 3acTOCOBYETHCS, KOJHM 30UIBIICHHS MOTYXXHOCTI KOIITOBHOTO
3epHOCYIIMJILHOTO O0JIafHAHHS JUIsl 3a0€3MEUeHHs MOTOYHOIO CYIIIHHS 3€pHa B IEPiOan
MIKOBUX HAJXO/KCHh CEKOHOMIYHO HEJOUIIBHO [UIsi TOCHOJApPCTB 3 MaluM 00'€eMOM
upoOuuirtBa (500-600 T1/pik). B mpomy BHUMAAKy TOJOBHHUM 3aBIAHHIM € 3aroOiraHHs
(momepeIHPO OYMILEHOTO 3epHA), CaMO3IrpiBaHHIO 1, BIANOBIAHO, INcyBaHHIO. [lomepeanTn
a0o0 JIIKBIyBaTH JDKEpesa caMmo3irpiBaHHs 36pHOBOT MAaCH MOYKHA TUTBKH OXOJIOKEHHSIM.
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HaiiGinpimm  epexTuBHUI 1 PO3MOBCIOKEHUNM METOA OXOJO/DKEHHS € aKTHUBHE
BEHTHJIIOBAaHHS aTMOC(EpHUM TOBITPSM, SKMW JO3BOJISIE B MPOLECi BiAOOPY TEIJIOTH 3epHa
MIJBUIIMTHA BUPIBHEHICTh 3€PHOBOI MAacH 3a BOJIOTICTIO, MOIEPEIUTH PO3BUTOK IUTICHIBUX
rpudiB, 3HU3UTH TeMIIEpaTypy (0COOIMBO ONIHHUX KYJIBTYD).
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Pucynoxk 2 — TpaexTopii pyXy KOMIOHEHTIB MaTepiaiy

CucreMr BEHTWIIOBAHHS JUIA  OXOJIOJDKGHHS 3epHa  pekomeHayerbcst [11]
3aCTOCOBYBATH B TaKUX BHUIAJKAX. B MEPiOau 30MpaHHS KOJIM BOJIOTICTH 3€pHA HE MOTpelye
BUCOKOTEMIIEPATypHOTO CYILIHHS; SKIIO NPOJYKTHUBHICTh HAsIBHOI B TOCIOJAPCTBI CyIIapKu
MEHIIIA, HDK 00'€eM JEHHOTO HAJXO/PKCHHS 3€pHAa 3 TOJISI;, MPU BUKOPUCTAHHI BOJIOTOTO
¢dypaskHoro 3epHa Oe3rnocepeHbO B FOCMOAPCTBAX; MIC/II BUCOKOTEMIIEPATYPHOTO CYIIIHHS
B paMKax JBocTaaiiHo1 TexHoJorii [9, 101 .

Ane nocsrHyTH TOTpiOHOrO (0Oe3MeYHOro) piBHS — TeMmrepatypu 30epiraHHs
CBDXKO310paHOro 3epHa MpH MiJIBUIIEHIN TemrmepaTypi aTtMochepHOro MOBITPS HE 3aBXKIU
MOXJIMBO. TOMy B OCTaHHI POKM BCE HIMPIIE 332 KOPJIOHOM BHKOPHCTOBYIOTH BEHTHIIFOBAHHS
3epHa IUTY4YyHO OXonomkeHUM a0 5-10°C mnoBiTpsiM, sike OTPUMYIOTH B II€pECYBHUX
XOJNIONWIbHUX MamuHax (xomomonpoaykrusHictio 9,5-100 kBt). Oxonomkene mo 8-10°C
IPOIOBOJIBYE 3€PHO MOXKe 30epiratucs 2-7 micsiiB, a gypaxue 3-9 micsauis [12, 13]. Tlpu
HAsIBHOCTI BEHTWJIAIIMHOTO (Ta XOJOAMIBHOrO) oOsagHaHHS (BCHTHIIFOEMI CXOBHIIA
OyHKEpHOro ab0 aHrapHOro THITY) MPOIEC OXOJOHKEHHS MOJKHA Peajli3oBYBaTH 3a MiCIIEM
TUM4acoBoro (OyHKepa akTUBHOTO BEHTHIIIOBAHHS), a00 TpUBAIOro 30epiraHHs (BEHTHIIOEMI
cunocu Tty CMBK - BAT Kapaiska KM3).

OCHOBHUM 3 HampsMKIB paJUKaIbHOTO 3MEHIICHHS EHEepro3aTpaT Ha JOBEACHHS
3epHa 10 KOHAMIIIH, 5Kl 3a0€31eUyr0Th HOTo CTilKe TpuBaJie 30epiranHs, a caMe 3HEBOIHCHHS
70 BosiorocTi 14 %, BupilIeHHsS] YTBOPEHOT'O MPOTHPIUUS MK MOTPEOOIO MIBUIKOT IEpepOOKH
ypoXKaro 1 BIJACYTHICTIO HEOOXIIHMX pEeCcypciB € IIMPOKE 3aCTOCYBaHHS JBOCTAIHHOI
TEXHOJIOT11 3¢PHOCYIIIHHSI.

Ane peamizamis IbOTO CrocoOy CyIIiHHS MICTHTh B €001 psj TEXHIYHHX 1
OpraHizallifiHUX  CKJIaJHOCTEH: PpO3IIMPEHHS TEXHOJOTrIYHOrO JIAHLIOra, JOJaTKOBE
00J1aTHAHHS, TPUBATICTH MPOIECY Ta 1HIIN TEXHIYHI 3aXO0/IH.

CyTHICTh JBOCTAIIAHOI TEXHOJOTII MOJIATAE B TOMY, IO HA MEPIIiid cTajii mporecy
3epHO  (MOmMepesHBO  OYHMINEHE Big JAPiOHMX BOJOTHMX JOMIIIOK) MiACYIIYIOTH Y
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BUCOKOTEMIIEPAaTypHUX  3€pHOCylIapkax  (Temmeparypa  CYHIMJIBHOTO — areHra  JUist
npooBosibuoro 3epHa ta=90-120°, nacinHeBoro 10 tA=60°) o mpomixkHoi Bosorocti Wy, 1o
Ha 3-4% nmepeBuirye KinueBe KoHauiiiHe 3HaueHHs (W, =14%); mani wHarpite B
3epHOCYIIAPIIl 3€PHO TEPMOCTAOLTI3yEThCS B PEKUMI BifJIe)KyBaHHs (IJi1 BUPIBHIOBAHHS
pO3MOAIIYy BOJIOTH 1 TEMIepaTypd BCEpeAMHI KOXKHOI 3epHiBKH). HacrymHa omepartist
OXOJIO/DKEHHSI 3epHa 1 JOCYIIyBaHHS AaKTHMBHMM BEHTHJIIOBAHHSAM aTMOC(EpPHHM IMOBITPSAM
CYNPOBOUKYETHCS BHUIAJICHHSIM BOJIOTM 3 TIOBEPXHEBUX IApiB 3€PHIBOK 3 OLIBIIOIO
iHTeHCUBHICTIO. OCHOBHOIO IE€pEeBarol0 TaKOl TEXHOJIOTii € MiJBUIIEHHS TMPOITYCKHOI
3IaTHOCTI 3epHOCYymapku (pu 0a30Biii BUIIAPOBYBaHIH 3aTHOCTI 3€PHOCYIIIAPKH); KPIM TOTO
30HM OXOJIO/DKCHHS CYIIApKU BUKOPUCTOBYIOTbCS Juid  CymriHHS. [IpoayKTUBHICTBH
o0J1aTHaHHS JUTSl CYIITHHS TMiABUINYEThCS Ha 35-45 %, muToMi 3aTpaTu eHeprii 3MEHITYFOThCS
Ha 30%.

Hes3Bakaroun Ha TI€BHI TeXHIUHI 1 oOpraHizamiifHi CKJIagHOCTI (pO3IMIMPEHHS
TEXHOJIOTTYHOTO JIAHI[IOTa, T0JaTKOBE 00JIaIHaAHHS 301IbIICHHS CTPOKIB MEPEpOOKH Ta iHIIE),
SKi Ha CBOTO/IHI CTPUMYIOTh IIMPOKE 3aCTOCYBAaHHS JIBOCTAIIMHOTO CYIIIHHS, 15l TEXHOIOTis
Oe3nepeyHo Mae eHepro30epirarouy CrpsMOBaHICTh, PO LIO CBIIYUTH O0AaraToOpiuHUN JOCBI
ii Bukopucranus B CIIA, Awnrmii, Irami ta i#mi. [{omo BmpoBamKeHHS JIBOCTAMINHOI
TEXHOJIOT1] CYUIIHHS B 3€pHONPOAYKYIOUUX rocrnoaapcTB 3 00'emom BupoOHuiTea 500-800 T
3epHa, TO TEXHIYHA peaii3allis Moke OyTH 37ilicHeHa Ha 0a3i ICHYFOUMX BEHTHITFOEMHX
oyHnkepiB bB-40, abo BuzinieHHs 6yHkepiB akTUBHOTro BeHTHII0BaHHS OBbB-160 nepepo0koro
ojHOTro 3 OyHKepiB Ty bB-40 mix kosoHkoBY cymapky (puc. 3a).

IaepHU
L
’E\ 1T = CYWUABHLD
azedm —
S — _ | AAAAAAA
/|
JAYAVAYAVAAYA
| 2 ] 1 2 3
i) 3 LE al
e [—2 T ]
nobimpa nobimpa
1- konowkoba cywapka,
1- cywapka; 2 - 3oha bidnexybanks; 2 - Ounep Bidnexybanmg;
3 - oxonodxybay 3 - Ouyrkep akmubHozo BeHmunioBanHs.

a) JiHisg 3 OYHKepHUX YCTAaHOBOK; 0) nBocTtaniiinuii npouec B 3epHocymapii ERCL (Itanis)

Pucynok 3 — TexHoJIOr4YHI cXeMH pealtizallii ABOCTaIiiHOr0 CYIIIHHS 3epHa

Cxema peamizamii TeXHOJOrIl JABOCTaAIHHOrO CYLIIHHA B OJHOMY arperari
(3epuocymapka ERCL (ITanis) HaBeaena Ha (puc. 30).

3aneXHICTh NMUTOMHX EHEPrOBUTPAT BiJl PEKUMY CYIIIHHS 3€pHa IPU BHUCOKHX
TEMIIepaTypax CyIIMIBHOTO areHTa i akTHBHOMY BCHTHIJIFOBaHHI HaBeeHo Ha (puc. 4 a, 0).

B ymoBax BITUM3HAHOTO MAaIIMHOOYyBaHHS HEMa€ HISKHX MEPEIIKoa sl peaizamii
aHayoriyHoi cxemu Ha 0a3i BeHTWiIboBaHUX cwiociB CMBK emuictio 500-690 T 3epHa i
3eprocymapku JICI1-10 (BAT «KapniBcbkuii MalimHOOYAiBHUI 3aBOI»).
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Pucynoxk 4a — I[Tutomi BuTparu eneprii npu Pucynok 46 — [Tutomi BUTpaT eHeprii npu
BUCOKOTeMIieparypHoMy cyminHi (Wo=20%, HHU3bKOTeMIIepaTypHoMy nocyiryBanHi (W,=17%,
W, =17%, t,=75+105 0C, BUTPATH CYLLIUIBHOTO Wg=14%, tA=20+300C, BUTPATH CYIIUJIBHOTO areHTa —
arenra — La=2-+6 Tuc. M3/F0)Zl'T). LA:O,4+1TI/IC.M3/FOI['T)

BucHoBku. CyuvacHi TexHoiOrii micnsa30upanbHOi OOpOOKM 3epHa OCHOBaHI Ha

BUKOPUCTaHHI KOMOIHOBaHMX TOBITPSHO-PEIIITHUX MaIIMHAX 1 BUCOKOTEMIIEPATypHUX
CYIIapOK MPaKTUYHO BHYEpHaIN pecypc eHeproedektuBHOCTI. [lepcrnekTuBU MOManbIIoro
BJIOCKOHAJICHHSI TEXHIYHHMX 3aC001B IPYHTYIOThCS Ha 3acajiax MonepeaHboro (pakiiionyBaHHI
3epHOBUX MaTepialiB B TMOBITPSHUX Cemaparopax, MojAajbliii oOpoOii B rpaBiTalliiiHO-
PEIIITHIX MalluHax 1 TAMYacoBOMY 30epiraHti Ta JIBOCTaIIfHOMY CYIIiHHI 3epHa.
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Conceptual foundations for creating technical facilities for primary grain processing in

the conditions of agro-industrial complex farms

Purpose. Identification of the basic principles of increasing the efficiency of grain fractionation by air
flows. Theoretical studies are based on the main provisions of theoretical mechanics, in particular, dynamics, as
well as the theory of differential equations of the first and second order.

A mathematical description of the motion of particles of a grain mixture in a gravitational-air separator
chamber is exposed to the effect of a horizontal and vertical air flow of variable velocity. Trajectories of motion
of particles with different sizes are obtained. With certain assumptions, the obtained regularities in the rate of
movement of a material particle (point) from coordinates.

Conclusions. Theoretical studies have established the possibility of increasing the efficiency of
separating grain materials with aerodynamic characteristics, by changing the horizontal flow velocity in the
direction of motion with countercurrent flow of material, and also on the basis of theoretical studies it is
determined that particles of grain material can be divided into fractions by aerodynamic properties in vertical
channels with lower discharge. The technology of post-harvest grain processing is currently based mainly on the
use of machines and equipment designed for a centralized harvesting system, designed for short-term loading
and increased productivity. Substantial wear and tear and obsolete morale, unreasonably large specific material
and energy consumption of existing units cause significant losses, injuries and poor cleaning quality, high
operating costs and cost figures for finished products.

Therefore, the improvement of grain processing machinery and equipment under existing technology
can not lead to a decrease in material, energy and production costs and an increase in the food, seed, technical
quality of grain materials in the afterbirth period, as well as in storage. To meet the current requirements of the
grain manufacturer and the processor, it is necessary to improve, change the technological principles of
purification, fractionation, drying and operational storage
separator, airflow, grain, variable air speed, trajectory, resistance force, fractions, vertical channel,
windage coefficient
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