AHOTAILISA

Lllesuyx M.B.OOTpyHTYBaHHS IPOILIECY MONEPEIHFOTO OOMOJIOTY 3€PHOBUX KYJIBTYP
1 MmapaMeTpiB poOOUOro opraHa kHUBapku. - KBamiikaiiiina HaykoBa mparlsl Ha IpaBax
PYKOTIHCY.

Huceprartiist Ha 3100yTTSI HAYKOBOTO CTYIICHs JIOKTOpa (ijocodii 3a creriagbHICTIO
133 — T"amy3eBe mammuoOymyBanHsa (13 — Mexaniuna imkenepis). — HHI] «lacTHTYyT
MexaHizamli Ta enekTpudikaiii cuibchbkoro rocmoaapctBay HAAH  Ykpainw,
[leHTpanbHOYKpAiHCbKUN  HalllOHAIBHUN TexHIyHUM yHiBepcuteTr MOH VYkpainu,
Kpomusaunpkuit, 2019,

AKTyaJbHicTh TeMH. OpHuUM 13 (PIHAHCOBO NPHBAOIMBUX BHUIIB MISUTBHOCTI
Cy4acHOTO CUIBIOCIIBUPOOHUKA € BUPOIIYBaHHS Ta MOJajbllia peasi3allis HACIHHS SK
nociBHOro Marepiainy. B VYkpaiHi mopiyHO Ha TNOCIB 3€pHOBUX 1 TEXHIYHUX KYJIBTYp
BUTpAYa€ThCs MOHAA 3,5 MJIH T HaciHHsA, 1m0 cTtaHOBUTH 8—10% BamoBoro 300py 3epHa.
JIOCKOHAIIICTh TEXHIKO-TEXHOJIOTIYHOTO 3a0€3MEeYeHHsI CHUCTEM BUPOOHHUIITBA 3E€PHOBHUX
KyJIbTYp BHU3HAUa€ThCA DPIBHEM TpaBMYyBaHHS 3epHa. Uepe3 HU3bKY SKICTh IOCIBHOTO
Marepiany, oOyMOBJIEHY ICTOTHUM TMOIIKOJKEHHSM Ta TPaBMYBaHHSIM HACIHHS 32 YMOB
Horo 30MpaHHs 1 MEPBUHHOI 00poOKH, arpapii Ha 20-25% 30UTbLIYIOTE HOPMY HOCIBY
MOPIBHSHO 3 TTOCIBOM KOHIMUIIITHIM HACIHHSIM.

B 3B's3Ky 3 UM gociipkeHHs iHTeHCUiKallii mpolecy BIIIIJICHHS 3€pHA 13 3€pHO-
cosomuctoi Macu (3CM) € nyxe BaxiuBuM. Lleli mporec BiaOyBaeTbcs B pe3yJibTari
B3aemonii 3CM 1 0OMOJIOYYIOUO-TPAHCHIOPTYIOYOTO0 MPHUCTPOIO >KHUBApKH Ha a3l
TpancnoptyBanHa 3CM 10 wmosoTwibHO-cenapyouoi cuctemu (MCC) xkombaiiHa.
3aBAsSKA  PO3POOJICHHIO TPHUCTPOIO TOMEPEAHHOTO OOMOJIOTY 3€pHa BCTAHOBJICHO
MO>KJIUBICTh BIJUIUICHHSI pOOOYMMH OpraHamMu >KHHBapku 10 32% 3epHa.Big3Haunmo, 1o
MonepeHb0 BUMOJIOUEHE 3€PHO OcCijlae (30MpaeThCcsl) B HIDKHIM YACTHHI TEXHOJOTTYHOI
Macl 1 HE TOIIKOKYETHCSI OCHOBHMM MOJIOTWJILHUM OapabaHom.Bigaiiene 3epHO
IIBU/IIE MPOXOAUTHh KpI3b peurTdyacte migdoapabaHHs, 10 3MEHUIYEHOro BTpAaTH  3a
MOJIOTAPKOIO.

AKTyanbHICTh JTOCHIIPKEHb 00YMOBIIEHa HEOOX1THICTIO TI1IBUIIIEHHS TPOTYKTUBHOCTI

3epHO30MpaNbHOrO KOMOAalHa, 3MEHUIEHHS HEPIBHOMIPHOCTI Mojayi Xji0HOi macu 1



TpaBMYyBaHHsSI 3€pHIBOK. [[pbOro MoXHa JOCSATTH 3aBASKH BIJOCKOHAJCHHIO CHCTEMHU
TPAHCIIOPTYBaHHS OOMOJIOUYBaJIbHOI Macu BiJ IIIHEKAa >XHUBApKH [0 TpaHCHOpTepa
NOXUJIOi  Kamepu. Y  MpPOCTOpi MK IIHEKOM JKHMBapKd 1 TpaHCHOPTEPOM
3epHO30MPATBHOTO KOMOANHAPO3MIIIYIOTh MPHUCTPIA TOMEPETHROTO OOMOJIOTY 3€pHa,
AKUW YMOXIIMBIIIOE BIJUIIJICHHS 3€pHAa Ha paHHIX (a3ax TpPaHCIOPTYBAHHS 3€pHO-
COJIOMHUCTOI MacH.

MeTor0 TOCHIKEHHSI € 3MEHILIEHHS JIeTpaallii 3epHa 1 MiABUIICHHS MPOTyKTUBHOCTI
po0OOTH 3epHO30MPaAILHOTO KOMOAHA 3aB/IIKU BJJOCKOHAJICHHIO TEXHOJOTTYHHUX MPOIIECIB,
TEXHIYHUX 3aC001B TPAHCIIOPTYBaHHS Ta 0OMOJIOTY 3epHa >KHUBAPKOIO.

3agayl JOCHIIKEHD:

— aHayi3 icCHyrouux KoHCTpykIih MCC, npucTtpoiB normnepeaH»oro oOMojoTy 3epHa, a
TaKO0K 0COOJIMBOCTEN MPOLECY 0OMOJIOTY HUMH 3€PHOBHUX KYJbTYD;

—po3poOKa METOAYy BH3HAUEHHS KUIBKOCTI BIJJIIEGHOTO 3€pHA 3aKIPOIOHOBAHUM
HPUCTPOEM;

— aHaJITUYHE OOTPYHTYBAHHIO Ta EKCIIEPUMEHTAIbHE MIATBEPIKEHH KOMIUIEKCHOTO
BIUTMBY KOHCTPYKIIWHUX MapameTpiB MPUCTPOIO 1 PEXKUMIB BUKOHAHHS KOMOIHOBAHOTO
mpolecy TpaHcnopTyBaHHA Ta oOMonory 3CM Ha piBeHb BIAJUICHHS 3€pHA.
BcraHoBiieHHS BIUTMBY K1JIbKOCTI Ta BUCOTH YNOpPiB Ha OapabaHi MpUCTPOIO HA KOE(DIIIEHT
BIJIUVICHHS 3€pHA 3aJICKHO BiJl IIBUIKOCTI pyXy KomMOaiiHa;

— aHaAJITUYHE BCTAHOBJICHHS 3aJ&KHOCTI pajailyca OapabaHa BiJ KyTa OXOIUICHHS
nigoapadaHHs, BUCOTU YIIOpiB OapabaHa, KyTa HAXUITY MOXUJIOl KaMepH Ta TPOMIKKY M1k
O14HOIO MOBEpXHEI0 OapabaHa Ta O1YHOIO MOBEPXHEIO MiAdapadaHHS;

— po3poOka HOBOi MaTeMaTu4Hoi Mojenl pyxy 3CM cnuibHO 3 ynopamu OapabaHa
MPUCTPOIO  MOMEPEAHHOTO OOMOJOTY 3€pHa JUIsi BCTAHOBJCHHS  palliOHAIBHHUX
KOHCTPYKIIMHUX 1 KIHEMAaTUYHUX MapaMeTpiB MPUCTPOI0 MOMNEPEIHHOTO OOMOJIOTY 1
napameTpiB OXUJIOl KaMepH;

—  eKCHEPUMEHTAJIbHI  JIOCTIDKEHHSI PO3POOJICHUX TMPHUCTPOIB  TOMEPETHHOTO
BUIJIVICHHS 3€pHA Ta BCTAHOBJIEHHS PalllOHAJIBbHOI KOHCTPYKIIMHO-TEXHOJOTTYHOI CXEMU

PUCTPOIO;



— JOCTIPKEHHS TOIIKOKYBAaHOCTI 3epHa (MakpOTpaBMYBaHHS Ta MIKPOYIIKOI-
YKCHHS).

06 ’exm 0ocnidxnceHHss — KOMOIHOBaHUIM TEXHOJIOTIYHUN MPOLIEC TPAHCIIOPTYBAHHS Ta
oomonioty 3CM pobounmu opraHamMu >KHUBAPKHU 3€pHO30MpaIbHOTO KoMOaiHa.

IIpeomem docnioscennss — BCTAHOBJICHHS 3aKOHOMIPHOCTEH BIJUTIJIEHHS 3€pHA B XO/I1
KOMOIHOBAHOTO IIpoOlleCy HOTo TpaHCHOPTYBaHHS Ta OOMOJIOTY, BHU3HAUYEHHS BILIUBY
napaMeTpiB IPUCTPOIO MONEPETHHOTO 0OMOJIOTY 3epHa Ha €PEKTUBHICTH HOT0 POOOTH.

Meroau nocnimkenb. TeopeTHdHi MOCHIKEHHS NPOBOAWIA 3 BHUKOPUCTAHHSIM
OCHOBHHUX TIOJIO’)KEHb BHIIOT MaTeMaTHKH, TEOPETUYHOI MEXaHIKH, Teopii MEXaHI3MiB i
MaIlI¥H, JeTajel MalliH, a TAKOXK YUCIOBUX METOJIIB PO3B'SI3KY 3a7adi 3 BUKOPUCTAHHSIM
[TEOM. EkcnepuMmeHTalIbHI JOCITIHPKEHHS MPOBOJIUIN HAa OCHOBI CHCTEMHOTO MiIAXOIY,
CTaTUCTUYHOIO  ONpAIlOBaHHS  1H(oOpMallii, IUIaHyBaHHS  0arato(akTOpHOro
€KCIIEPUMEHTY.

HaykoBa HOBH3HA 0JIep:KaHUX PE3yJIbTaTIB!

ynepuie:

— PO3pO0JIEHO EKCIEPUMEHTAIbHO-PO3PAXYHKOBUM METOJ BU3HAYEHHS KIJIBKOCTI
(cTyneHst) BIIIJICHHS 3€pHA MPUCTPOEM KHUBAPKU 3€PHO30UPAIBHOTO KOMOalHa, SKUH
BpPaxoBYy€ 0COOJIMBOCTI B3aeMO/Ii1 OapabaHna 3 ynopamu npuctporo i3 3CM;

— BUBEJICHO HOBI qudepeHIiiiini piBHsSHHSA pyxy 3CM cninbHO 3 ynopamu OapabaHa
OPUCTPOIO  TIOTIEPEAHBOTO  OOMOJIOTY 3€pHa, OTPUMAHO 3aJEKHOCTI  KyTOBOTO
nepeMileHHsl 1 KyTOBOiI IMIBUAKOCTI Marepiany Bin dacy nepeOyBanHs 3CM y mpocrtopi
MDK ynopamu OapabaHa Ta mig0apabaHHs, 10 YMOXJIMBIIIOE BCTAHOBUTH 3aJI€KHOCTI
KyTOBO1 IIBHAKOCTI nepeMimieHHsd 3CM BiJl KOHCTPYKUIMHUX1 KIHEMATUYHUX NapaMeTpiB
MIPUCTPOIO MOMEPETHHOT0 0OMOJIOTY Ta TapaMETPIB MOXUIIOI KaMEPH;

— BCTAHOBJICHO 3aJIeKHICTh pajiiyca OapabaHa BiJ KyTa OXOIUIEHHs MigdoapabaHHS,
BHUCOTH YTNOpIiB OapabaHa, KyTa HaxXWiy MOXMWJIOI KamMepu Ta MPOMDKKY MK OI4HOIO
MoBepxHEro OapabaHal O1YHOO MOBEPXHEIO Mia0apadaHHs;

— EKCIEPUMEHTAJIbHO BCTAaHOBJICHO 3aJIeKHOCTI Koedilli€eHTa BIIIJICHHS 3€pHa BiJl
IIBUJKOCTI PyXy KomOaifHa, SKUMHU BPaxOBAaHO BIJIMIHM MEXaHI130BAaHUX TEXHOJIOTTYHHX

oneparii, 3yMOBJICHUX 3MIHOIO KIHEMaTHYHUX PEXKHUMIB poOOTHM KomOaiiHa, KUIbKOCTI



yoopiB Ta iX BHCOTH Ha OapabaHi NOPUCTPOIO TMOMEPEAHHOIO OOMOJIOTY 3€pHA.
Bcranosneno, mo HaiOubmmi koedimienT BimmuteHHs 3epHa (0,32) y KHUBapKU 3
OPOMDKHUM  MOJIOTWJIBHUM  OapabaHoOM 3  YOoTHpMa JOJATKOBUMH  IJIAHKAMH
3y00mo1i0HOTO TIpodhiTt0 BUCOTO0 30 MM.

HAOY10 NOOAILUIO20 PO3BUMK):

— NPUYUHHO-HACTIJKOBI 3B'S3KM MK CHCTEMHO 3yMOBJICHUMH TIOHISIMH 1
MEXaHI130BaHOIO OTepali€elo mnepeMilieHHss koMmOiHoBaHOro mapy 3CM 1 BigAiIeHOTO
3epHa SK JIBOX B3a€MO 3JIEKHUX IPOIIECIB, CBOEYACHICTh BUKOHAHHS SIKMX 3YMOBIIIOE
CTaOLIBHICTh TEXHOJIOTIYHOI omeparlii MepeMilieHHs MacH MO0 TEXHOJOTIYHOMY JIAHIIIOTY
KoMOaifHa, 1o yMOoXxJuBHIO BimokpemienHs 30-32% 3epHa Ha paHHIX ¢azax Horo
tpancnoptyBanHsa 10 MCC 3epHozbupansHoro kombaitna K3C 9-1 «CnaByTuu».

[IpakTnuHe 3HAYEHHS OJCP)KAHUX pe3yJbTaTiB. BuKOpUCTaHHS pe3yJbTaTiB
JOCIIKEHHST 3a0€3MeUYnTh MOJIEPHI3AIl0 Ta MIJBUIIUTH PIBEHb KEPYBaHHS CHUCTEMaMHU
TEXHIKO - TEXHOJIOT1YHOTO 3a0€3MeYeHHs] BUPOOHHUIITBA 3€pHA, B TOMY YMCII1 HACIHHUIITBA,
3aBASKA BIIOCKOHAJICHOMY KOMOIHOBAaHOMY TEXHOJIOTIYHOMY TMPOIECY TPAHCIOPTYBAaHHS
Ta 00OMOJIOTY 3€pHa.

Pesynbratn nocmikeHbp BUKOpUCTOBYIOThcs — y TOB HBII «XepcoHchkuii
MaIuHOOYIIBHUNM 3aBOJI» MPU PO3POOJICHHI HOBUX W YTOCKOHAJIEHHI poOOYMX OpPraHiB,
MallliH, TEXHOJOTIYHUX TPOLECIB Ta TEXHOJOTIA 30MpaHHsS 3epHOBUX KynbTyp. Kpim
TOro,Ha 0a3zl OTPUMAHMX PE3YyJIbTaTIB PO3POOJECHO METOJMYHI BKA31BKM 3 JUCHHUILIIH
«Tpakropu 1 aBTOoMOOLTI», «CIUTBCHKOTOCHOAAPCHKI MAIIMHWY IS CTYIEHTIB 31
cnemianbHocTi 208 — "ArpoiHxeHepia" VYMaHCBKOrO HAIllOHAJTILHOTO YHIBEPCUTETY
CaIBHUIITBA.

Piunuii ekoHoMiuyHMN edeKT Bil BHUKOPUCTAHHA JKHUBAPKU 3 TMPUCTPOEM
MonepeHbOro 00MoIOTy 3epHa ctaHoBUTh 1501,3 TuHC. rpH.

Ocobuctuii BHecok 37100yBaua. OCHOBHI pE3yJNbTaTH JUCEPTAIIHHOT poOOTH
OTPMMAHO aBTOPOM CaMOCTIWHO. Pe3ynbTaTu HOCHIIKEHb BUKJIAJCHO OJIHOOCIOHO Yy
npami[1].Y HaykoBuX mIpamsx, omyOJiKOBaHHX y CIIBaBTOPCTBI, 3700yBaueBi HAJICKHUTh:
PO3pOOJICHHST MPHUCTPOIO MOMEPEeaHbLOro 00MosoTy 3epHa[2, 8, 11, 12, 17], BuBeaeHHs

AHAJITUYHUX 3aJICKHOCTEN JJI BHU3HAYCHHA HOTY)KHOCTi, 10 BHTpAYAECTBCA Ha



nepemimeHHss 6apadanom 3 ymopamu 3CM [3], nmepeBipka po3poOICHHX MAaTeMaTHIHHX
mozenei[5, 14], BCcTaHOBJIECHHS AaAHAMITHYHMX  3aJCKHOCTCH IS  BH3HAYCHHS
KIHEMaTUYHUX 1 JUHAMIYHUX MMOKa3HHUKIB OapabaHa 3 ynmopamu MPUCTPOIO MOMEPEIHHOTO
obMostoTy 3epHa[6, 7], po3poOJEHHS EKCIIePUMEHTAILHO-PO3PAXYHKOBOIO METOMY
BU3HAYEHHS KIJILKOCT1 (CTYIEHS) BIIIIJICHHS 3€pHA MPUCTPOEM TOMEPETHHOTO OOMOJIOTY
3epHa JKHMBApKH 3¢pHO30MpaibHOro kombOaiina [4, 9, 13], ekcrmepumeHTaIbHE
BCTaHOBJICHHS MTOKa3HUKIB sSKOCTI HaciHHs [10, 15, 16].

Po3po0iieHHS eKCTIEpUMEHTAIBbHOTO TMPUCTPOIO TOMEPEAHBOT0 O0OMOJIOTY 3€pHa
KHUBAPKH 3€pHO30MPAIIBHOTO0 KOMOalHal IPOBEICHHS €KCTICPUMEHTAIBHUX JTOCHIIKESHb
3mo0yBaueM BUKOHAHO camocTiiiHo. IlocTaHOBKY 3aBmaHb, CKIAJaHHS MPOrpaMu
EKCIIEpUMEHTAJILHUX JOCHIKeHb, aHali3 1 Yy3arajJlbHEHHs OTPUMAaHUX pPE3YJIbTaTiB
BUKOHAHO CIILJIHO 3 HAYKOBUM KEPIBHUKOM Ta YaCTKOBO 13 CHIBaBTOPaMM MyOI1KaLliid.

3a pe3yabpTaTaMu JOCTIKEHb 3p00JIECHO TaKl BUCHOBKH:

1. BcraHnoBieHo, 1m0 ICHYIOYI TEXHOJOTIYHI MPOIECH TPAHCIOPTYBaHHS 1
nonepenuboro oomonory 3CM y JKHHUBapkax 3€pHO30MpalbHMX KOMOAWHIB HE
JI03BOJISIIOTH TOBHOIO MIPOIO 3JIMCHUTH y3rojiKeHe e(PeKTUBHE (PYHKI[IOHYBaHHS CHCTEM
KOMOaifHa 1 YHEMOKJIUBJIIOIOTh MiJABUIIEHHS TEXHIKO-€KOHOMIYHUX TMOKA3HUKIB CHUCTEM
3epHOBUPOOHUIITBA. TOMYy TMEpIIOUEPrOBUM 3aBJaHHAM € I1HTEHCU(]IKaIis Tporecy
BIIJIIJICHHST 3€pHA Ha erami #oro TpaHcnopTyBaHHs 10 MCC kombOaitHa 3aBAsIKU
BJIOCKOHAJICHHIO KOMOIHOBAHOTO TEXHOJOTIYHOTO TMpPOLECy TPaHCHOPTYBaHHSA Ta
obmoroty 3CM, po3poOKa IPUCTPOIO MOIMEPEIHHOT0 0OMOJIOTY 3€pHA, SKMMH BPaXxOBaHO
BiMiHU B3aeMoii 3CM 3 miankamu 6apabaHa IPUCTPOIO.

B 3epHo30upanbHOMY KOMOAilHI CHHEPreTHYHHI e(EeKT B3a€MOITOCHIICHHS PIBHSA
BIIJIIJICHHS 3€pHAa peai3yeThCs 3aBISKH CHUCTEMHUM 3B’Si3kKaM  KOMOIHOBAaHOTO
TEXHOJIOTIYHOTO TIPOIleCy TpaHCIopTyBaHHS 1 oOmosoty 3CM 3 mapameTrpamu Ta
pexxuMaMu (QYHKIIOHYBaHHS KoMOaiiHa, 3aBAsKM 4YOMY CTBOPIOIOTBCS YMOBU MJis
M1 IBUIIIEHHS IPOYKTUBHOCTI 3epHO30MPATHLHOTO KoMOaiiHa, 3MEHIIEHHS
HEPIBHOMIPHOCTI Mojayi XJ110HOi MacH 1 TpaBMyBaHHS 3€pHIBOK.

2. YIOCKOHaJIEHO KOMOIHOBAaHMM TEXHOJIOTIYHHMM TPOIEC TPAHCIOPTYBaHHS Ta

obmosioty 3CM, po3po0OsieHO MNPUCTPi TOMEPEeAHHLOTO OOMOJIOTY 3€pHa KHUBAPKHU



3epHO30upanbHOoro komoaitna K3C 9-1 «CnaByTuu», 10 103BOJIWIIO BioKpemtoBaT 30—
32 % 3epHa Ha paHHix ¢azax ioro TpancrnoptyBaHHs 10 MCC kombaiina.

3. Po3pobiieHo  ekcnepuMeHTaIbHO-PO3PAXYHKOBUIM METOJIT BU3HAYEHHS KUIBKOCTI
(cTymeHs) BIIIJICHHS 3€pHA TPHCTPOEM SKHHUBAPKU 3E€PHO30MPATLHOTO KOMOaiHa, 1o
0a3yeTbcsl HA pe3yibTaTaXx MOJIETIOBaHHS KOMOIHOBAHOI'O MPOIECY TPAHCIOPTYBAHHS Ta
0o0OMOJIOTY 3€pHa, 3yMOBJIEHUX B3aeMO/Ii€0 Oapabana npuctporo i3 3CM.

4. AHamITHYHO OOTIPYHTOBAHO Ta EKCHEPUMEHTATbHO MiJITBEPIKEHO KOMIUICKCHUN
BIUIUB KOHCTPYKLIMHUX MapaMeTpiB MPUCTPOIO 1 PEKHUMIB BUKOHAHHS KOMOIHOBAHOTO
npolecy TpaHCHOpTyBaHHA Ta oOmonoty 3CM Ha piBeHb BUIIIJICHHS 3€pHA, IO
J03BOJIMJIO BCTAHOBUTHU TEOPETUYHY 3AJIEKHICTh KOe(ilieHTa BIIIIJICHHS 3€pHA.

5. BeraHnoBieHo 3anexHICTh pajaiyca O0apabaHa Bijl KyTa OXOIUICHHS MigOapaOaHHs,
KyTa Haxuily MOXWJIOI KaMepH, IPOMIKKY MK O14HOIO MOBEpxHE OapabaHa Ta OIYHOIO
noBepxHero Tigbapabanns (2.4), MO0 yMOXKIMBHIA BCTAHOBUTH PAlliOHAIbHI 3HAYCHHS
paniyca 6apabana (I; = 0,18 -0,25wm).

6. Po3po0iieHO HOBY po3paxyHKoBYy Mojenb pyxy 3CM choiibHO 3 yIropamu
OapabaHa MPUCTPOIO MOMEPEAHHOTO OOMOJIOTY 3€pHA, OTPUMAHO 3AJIEKHOCTI KYTOBOTO
NepeMIIIEHHs] Ta KyTOBOI IIBHJIKOCTI Marepiany Bia yacy nepedyBanHa 3CM y mpoctopi
MDK ynopamu OapabaHa 1 migOapabaHHsIM, IO YMOXJIMBHJIO BCTAHOBHUTH 3aJICKHOCTI
KyTOBO1 IIBUAKOCTI nepeMimieHHss 3CM Bil KOHCTPYKLIMHUX 1 KIHEMAaTUYHUX MapaMeTpiB
MPUCTPOIO MONIEPETHHOTO0 OOMOJIOTY Ta TApaMETPIB MOXUIOI KAMEPH.

7. ExcriepuMeHTaIbHO BCTAHOBJICHO 3aJIe)KHOCTI Koe(diIlieHTa BiIIICHHS 3€pHa Bij
HIBUJKOCTI pyXy KoMOaiiHa, SiKi BpaxOBYIOTh BIJMIHM MEXaHI30BaHUX TEXHOJIOTTYHHX
oreparliif, 3yMOBJIEHUX 3MIHOIO KIHEMAaTHUYHUX PEKUMIB POOOTH KOMOaifHa, KIJIBKOCTI
yIOOpIB Ta iX BHUCOTH Ha OapabaHl NPHUCTPOIO TNOMEPEIHHOTO OOMOJIOTY 3€pHa.
Bcranosneno, 1o koedimieHT BiUTIJICHHS 3€pHA BiJl KOJIOCY B KHUBAPKU 3 MPOMDKHUM
MOJIOTUJILHUM OapabaHoM 3 4OTHpMa JOJATKOBUMH TUTAHKaMU 3y00moaiOHOTO mpodisito
3aBBUIIKK 30 MM, Mae HaiOubie (0,32) 3HaueHnHs. [luTome 3HaUeHHS Macu BiJIIIJIEHOTO
3epHa I 111€1 KOHCTPYKITI MPUCTPOIO B 6,7 pasa OubIe HIXK y cepiitHol >kHUBapkH, B 1,9

HDK 3 Onuem, B 3 pasu riajakoro, B 1,3 pasza Hix y OapabaHa 3 IBOMa IIAHKAMH.



8. ExcmepuMmeHTanbHO BCTAHOBJIEHO 3HAYECHHS C€HEPrii TPOPOCTAHHS 3€pHa,
310paHoTO CcepiitHOI0 XHUBApKOW, — 91-95%, >KHMBApKOIO 3 BCTAHOBJICHHM OWYEM IIij
O0apabanom — 88-96, xHMBapKow 3 riaaakuM Oapabanom — 93-96, xHUBapkoro, OapabaH
K01 MICTUTB 1Bl 93-95 Ta wotupu mnanku — 94-97%.

BcranoBiieHo, 110 TpW TPOXOJKEHHI 3€pPHOM BCHOTO TEXHOJIOTIYHOIO JIAHIIOTa
KoMOaifHa 3MEHIIIYEThCS Horo (3epHa) eHepris mpopocranns B 1,13 — 1,15 pa3a.

9. 3a iHTerpaJbHUM TIIOKa3HUKOM MIKPOIIONIKO/KCHHS] 3€pHO 3 OyHKepa
3epHO30MpAILHOTO KoMOaitHa Masio HaWBHII Moka3HUKU — 80,5%, 1o Ha 6,25% MeHiie
HDK Yy JKHUBapKH 3 BCTaHOBJIEHHMM OudeMm mijg OapabanoMm, Ha 6% HIK y cepiiiHOI
KHUBApPKH, HA 5,25% HIXK y )KHUBApKHU 3 MPOMDLKHUM MOJIOTWIIBHMM OapabaHOM 3 JABOMa
JI0JIAaTKOBUMHU TUIaHKaMu 3y0omnoaioHoro mpodintozasBumiku 30 mm Ta Ha 4,25% HIXK y
KHUBAPKH 3 TIPOMDKHUM MOJIOTHUIBHHM Oapa®aHoOM 3 YOTHPMa JOJATKOBUMH IJIAHKAMH
3y001oi0HOT0 podit03aBBUIIKH 30 MM.

10. Piyaumii ekoHOMIYHUN eQeKT BiJi BUKOPUCTAHHS >KHUBAPKU 3 MPUCTPOEM
onepeaHbLOro 00MoJIOTy 3epHa cTaHoBUTh 1501,3 THC. rpH.

KitouoBi cioBa:3epHO30upalibHU KOMOAWH, >KHMBapKa, TEXHOJIOTIUHUN TMpolec
TPAHCIIOPTYBaHHS Ta OOMOJIOTY 3€pHA, MPUCTPIA TOMEPEAHBOTO OOMOJIOTY 3€pHa,

Koe(iIieHT BIAAIEHHS 3epHa, Maca BiJIIIJICHOTO 3€pHA.

CITMCOK OITYBJIIKOBAHUX ITPALIb 3A TEMOIO TMCEPTAILIIT
JlpykoBaHi npaui 3a MaTepiajJlaMu IucepTanii:

1. Ileruyk M. B. JlocmixeHHS TNPUCTPOIO TOMEPEAHHOIO OOMOJIOTY 3€pHA.
Mexanizayia ma enexkmpugikayis cilbCbKo20 20CNO0APCMBA. 3a2aNbHO0EPIHC.HAVK. 30.
I'meBaxa.2016. Bun.Ne3 (102). C. 91-98.

2. HccnenoBanue KpUBOIIMITHO-IIIATYHHOTO TPUBOA PEXKYIIEro armapara »aTku /
B.A. llleiiuenko, B.W. HemoBecoB, A.A Ky3smuu, A.H.I'punaka, M.B. llleBuyk.
MOTROL. Commission of Motorization and Energetics in Agriculture. 2016. Vol. 18. No
3. —P. 96-100. (/fucepmanmy nanexcums 6CmMaHoOGNEHHS AHANIMUYHUX 3ATICHCHOCTELL).

3. BusHaveHHS TOTYXXKHOCTI Ha MepeMilleHHs OapabaHOM 13 yHopaMu 3€pHO-

comomuctoi Macu / B.O. lleituenxo, [.A. dynuixos, A.f. Ky3smuu, M.B. IlleBuyk.



Mexanizayia ma enekmpugikayisi CiibCbk020 20CN00APCMBA: 3A2AIbHOO0EPIHC. HAYK. 30.
I'meBaxa.2017. Bum. Ne5 (104). C. 217-223. (Hucepmanmom e6usedeno ananimuuui
3anexicHocmi 0N GU3HAYEHHANOMYNCHOCMI, SAKA BUMPAYAEMbC  HA NepeMiujeHHs
bapabanom i3 ynopamu 3epHo-coOIOMUCIOL Macl,).

4.P0o3paxyHKOBO-EKCIIEPUMEHTAIbHU I METO00TPYHTYBaHHS KoedirieHTa
BigaiienHss 3epHa / B.O. lleituenko,l.A. lyanikos, A.A. Ky3semuu, M.B. [lleBuyk,
C.B. dxin. [looinvcwvkuil GicHuk: citbcbke eocnooapcmeo, mexHixa, exonomika. 2017,
Bumn. 26. 4.2. C. 86-93.(Jucepmanmom 3anpononoséano memoo 0OIPYHMYEAHHS
Koe@iyicnma 6i00ienHts 3epHa).

5. JlocmiKeHHsT MEepEMILEHHsT 3€PHO-COJIOMUCTOT Macu OapabaHoMm 13 ymopamu /
B.O. llleituenko,l.A. IyanikoB,  A.f. Ky3pmuu,  M.B. llleBuyk.Mexanizayia ~ ma
eneKkmpuixayisi CilbCbk020 20CN00ApCmMea: MIdHC8IOOMYUUL MeMaAmMUyHUll  HAyK. 30.
I'neaxa. 2017. Bum. 103. C. 242-249. (Jucepmanmom 6usedero aHaiimuini 3a1eHcHoCmi
0151  BUBHAYEHHANOMYIHCHOCMI, AKA BUMPAYAEMbCSA HA NepeMiujeHHs 0apabarHom i3
YNOpaAMU 3epHO-COJIOMUCTOL MACU).

6. QynuikoB [.A., IlleBuyk M.B.Mertox oOrpyHTyBaHHS Koe(]illi€eHTa BiJILICHHS
3epHa. CyuacHi npobaemu 3emaepodbcvkoi mexanixu 36. Kamsaens-Ilominscbkuit. 2017.
Bum.Nel8. C. 97-99. (Jucepmanmom po3pobieno memoo oOIpyHmyeanus Koepiyicnma
8I00LNIeHHS 3epHal).

7. O6ocHoBaHue KOd(PUIIMEHTA OTJEIEHUS 3€pHa YCTPOUCTBOM MPEABAPUTEIHLHOTO
oomonora sxkarku / B.O. lleituenko,l.A. lynuikos, A.f. Ky3smuu, M.B. llleBuyk,
B.B. llleBuyk. Hayuno-mexuuueckuii npo2pecc 8 celbCKOXO3AUCMBEEHHOM NPOU3BOOCHIBe:
Meowcoynapoonas Hayuno-mexHuueckas Kougepenyus nocesiujennas 70-1emuto co Ows
oopazosanus PYII «HIIII[HAH Benapycu no mexanuzayuu cenvbckoeo xossiicmea,.18-20
oktsi0pst 2017 . Munck. Munck. 2017. C. 172-176. ([Jucepmanmom éugedeno ananimuyni
3QNeHCHOCMI OISl BUSHAYCHHAKIHEMAMUYHUX | OUHAMIYHUX NOKA3HUKIE Oapabana i3
YHopamu npucmpor nonepeoHbo20 0OMOI0MY 3epPHa).

8. Study of the process of grain pre-threshing by working bodies of a combine
harvester header / V. Sheychenko, 1. Dudnikov, A. Kuzmych, M. Shevchuk, V. Shevchuk,
A. Pushka, V. Hruban, M. Tolstushko, N. Tolstushko. Eastern-European Journal of



Enterprise Technologies. 2017. Vol. 6. No 1(90). P. 19-27. (Jucepmanmom sueomognerno
npucmpiii. NOnepeoHbo2o0 0OMOJIOMY 3epHA, NPOBEOEHO EeKCNEePUMEHMANIbHL O0CHIONCEHH S
ma 6CMAHOBNIEHO 3HAYEHHS Koepiyienma 6i00INeH S 3ePHAQ).

9. Inrencudikarilisi mporeciB BUIIICHHS 3epHa 13 3epHocoiomuctoi macu / B.O.
[Meiiuenko, [.A. [ynnikoB, A.f. Ky3emuu, M.B. IlleBuyk. Cyuacui npobremu
3emiepobcokoi mexaniku: Mixcnapoouna naykosa kongepenyis npucesdena 120-1 piunuyi
3 OHA 3ACHYBaHHA KagheOpu CilbcbKo2ocnooapcbkux mawiurn ma 118-1 piunuyi 3 OHs
Hapooocenus akaoemixa Ilempa Meghooitioeunua Bacunenka. 17—-19 xoBtHs 2018 p. Kuis.
2018. C. 82-84. (Jucepmanmom po3pobrieno excnepumenmaibHO-pO3PAXYHKOBUL MEmMOO
BU3HAYEHHS KLTbKOCMI (cmyneHsi) 8i00i1eH020 3epHa).

10. Research of quality indicators of wheat seeds separated by prethreshing device /
V.O. Sheichenko, A.Ya. Kuzmych, M.V. Shevchuk, V.V. Shevchuk, O.l. Belovod.
INMATEH - CUPRINS — Vol. 57, Nr. 1/2019 / INMATEH - CONTENTS - Vol. 57,
No. 1/ 2019,c. 157-165.(/Jucepmanmom nposedeno ekcnepumenmaibie 00CIIONCEHHSL 3

BU3HAYEHHS NOKA3HUKIE AIKOCMI HACIHHSL).

Ipaui, Aki 3acBiquyI0Th anpodauio MaTepiajiB JUcepTaLii:

11. OcobnuBoCTI TIepeMileHHs: OapadaHOM 13 YIopamMHu 3epHO-COJIOMHUCTOI MacH /
B.O. llleituenko, [.A. dynuikoB, M.M. Toncrymko, A.f. Ky3semuu, M.B. llleBuyk.
Iunosayitini mexnonocii 6 AIIK: Bceykpaincbka HAYKOB0-NpaKmuyHa KOH@epeHYis,
mpasens 2017 p, m. JIyupk. JIynek, 2017.Bum. Ne6 C. 66—68. ([Jucepmanmom po3pobieno
Memoo 00IpyHmMY8aHHs KoepiyicHma 8i00iNeHHs 3epHQ).

12.  JochipkeHHST TPUCTPOI0  TMOMEPEAHbOTO  OOMOJIOTY 3€pHa  KHUBApKU
3epHO30MpasibHOrO  kKombOaitna / B.O. lletiuenko, I.A. lymniko, B.B. IlleBuyk,
A, Ky3pmuu, M.B. llleBuyk. Imnopmoszaminui mexunonozii upowyyeauHs, 36epicauHs i
nepepooku npooykyii cadienuymea ma pociuHnuymea: wmatepianmm Il mixHApOIHOT
HayKOBO-TIPaKTUYHOI KOoH(pepeHiii, 24-25 tpaHs 2017 p., m. Ymans. Ymans, 2017. C.
50-52. (Llucepmanm npoeooue nepesipky po3poodneHux mamemamuyrHux mooeeti).

13. IlleituenkoB.O., Ky3pmuu A.f., llleBuyk M.B.Pe3ynbratu npocmixeHb 3

BU3HAYEHHS €HEprii MPOPOCTAHHS 1 CXOXKOCTI HACIHHS, BIJJAUIEHOTO MPUCTPOEM



MOTIEPETHBOTO  O0OMOJIOTY  3epHa. Mexaunizayina ma erekmpu@ikayisi — CilbCbKo2o
eocnodapcmea: 3azanvHooepoc. Hayk. 30. I'meBaxa. 2017. BumNe5 (104). C. 184-
189.(/[ucepmanm nposie excnepumeHmanbHi OOCNIONHCEHHA MA BCMAHOBUE NOKAZHUKU
empamu sIKOCMi HACIHHSL).

14. Hleituenxko B.O., JynmuikoB I[A., Illeuyk M.B. MopnentoBaHHs BIUIMBY
ypO>KaifHOCT1, BOJIOTOCTITa yncia obepTiB OapabaHa Ha 3HaUeHHs KOedillleHTa BiJIUICHHS
3epHa. [Howcenepis ma mexuonoeii: Hayka, oceima, eupooHuymeo. Mixcnapoona naykoeo-
mexHiyna KoHgepenyis, 15-16 macronana 2018 p., m. JIyupk. Jlynupk : [H).-Bua. JIynekoro
HTY. 2018. C. 276-277. (/[ucepmanm nposie mooeno8anHs 6niuey paxmopie Ha 3HaA4eHHs
Koeghiyienma 8i00LNeH s 3ePHQ).

15. B. lle#tuenko, I. HynnikoB, A.Ky3pmuu, M.lleBuyk. JlOCHiKEHHS BILTUBY
MIPOITYCKHOI 3/1aTHOCTI KOMOaiiHa Ha SIKICTh 3€pHA, BUILICHOTO MPUCTPOEM MOMEPEAHBOTO
oOMoJIoTy. Ynpaeninnsa saxicmwo 6 oceimi ma NpoMUciosocmi: 00cgi0, npodremu ma
nepcnexkmueu. me3su oonogioeul \V midxcnapoonoi naykoso-npaxmuynoi kongepenyii oo 100
piuus kageopu ingopmayitino-eumiprosanvuux mexuonoeit, 16-17 tpaas 2019 poxy / —
JIbBiB: JIA "Tlipamiga", 2019.— 160 c. ¢.148-149. (Jucepmanm npogieé excnepumeHmavHi
00CIOJHCEHHS MA 8CIMAHOBUS 6NIUE NPONYCKHOI 30AMHOCMI HA NOKA3HUKU IKOCMI 3€PHA).

16. B. Iletiuvenko, A. Ky3pmuu, . JymuikoB., M. IlleBuyk. JlocmimkeHHs
MOKa3HUKIB SIKOCTI 3€pHA, BIAJAUICHOTO MPHUCTPOEM MOMEPEIHHOr0 O0OMOJIOTY KoMOaiiHa
(tesn). Mamepianu XXVII midxcnapoonoi nayxoso-mexwniunoi xoughepenyii "Texniunuii
npoepec y cintbcbkococnooapcovkomy supoonuymsi” ma XIX eceykpaincvkoi kongepenyii-
ceMinapy acnipanmis, 0OKMopaHmis i 3000ysauie y 2any3i acpapHoi indxcenepii. I'neBaxa.
2019. Bum. Nell6. C.47-49. ([Jucepmanm nposieé excnepumeHmanbhi 00CiONCeHHs. ma

B8CMAHOBUB NOKA3HUKU AKOCMI 3€pH(J)

Ipaui, fiKi 101aTKOBO BiI0O0OPAKaAIOTh HAYKOBI pPe3yJIbTATH JUCEPTALIi:
17. Tlatent No 127698 «MomnotunsHo-cenapyrouni npuctpiity / B.I'. MupoHeHko,
B.O. lleituenxko, M.M. Anemsix, A Kyzpmnu,  O.M. I'pumaka,  M.B. IlleBuyk.
Ne a201607783; 3asB1. 14.07.2016; ormy6s. 27.08.2018. bros. Ne 16.



SUMMARY

Shevchuk MV Substantiation of the Process of Cereal Crops and Pre-Threshing and
Parameters of the Reaper Active Member. - Qualifying scientific work on the rights of the
manuscript.

Dissertation for the Doctor of Philosophy Degree in specialty 133 - Industry
Engineering (13 - Mechanical Engineering). - NSC “Institute of Mechanization and
Electrification of Agriculture” of NAAS of Ukraine; Central Ukrainian National Technical
University of the Ministry of Education and Science of Ukraine, Kropyvnytskyi, 2019.

One of the financially attractive activities of the modern agricultural producer is the
cultivation and further sale of seeds as sowing material. In Ukraine, more than 3.5 million
tons of seeds are consumed annually for sowing cereals and industrial crops, which is 8-
10% of the gross grain harvest. The excellence of technical and technological support for
grain production systems is determined by the level of grain injury. Due to the low quality
of the seed material, caused by significant damage and injury to the seeds under the
conditions of its harvesting and initial processing, agrarians increase by 20-25% the rate of
sowing compared to the sowing of conditioned seeds.

In this regard, the study of the intensification of the process of separation of grain
from grain-straw mass (SCM) is very important. This process occurs as a result of the
interaction of the AFM and the reaping device of the harvester during the AFM transport
phase to the combine threshing and separating system (MCC). Thanks to the development
of the device of preliminary threshing of grain the possibility of separation by the working
bodies of the reaper up to 32% of grain is established. It should be noted that the pre-
grounded grain settles (gathers) in the lower part of the process mass and is not damaged
by the main threshing drum. Separated grain goes through a lattice-breaker faster, reducing
its loss by a thresher.

The urgency of the research is due to the need to increase the productivity of the
combine harvester, reduce the uneven supply of grain mass and injury to the grain. This

can be achieved by improving the transport system of the threshing mass from the auger of



the reaper to the conveyor of the inclined chamber. The space between the harvester auger
and the combine harvester is equipped with a pre-threshing device.

The aim of the study is to reduce grain degradation and increase the productivity of
the combine harvester through the improvement of technological processes, technical
means of transportation and threshing of the grain by the harvester.

The goal was achieved through:

- analysis of existing structures of MCC, devices of pre-threshing of grain, and also
features of process of threshing by them of grain crops;

- development of a method of determining the amount of separated grain developed
device;

- analytical substantiation and experimental confirmation of the complex influence
of the design parameters of the device and modes of execution of the combined process of
transportation and threshing of the SMM on the level of grain separation. Setting the
influence of the number and height of the stops on the drum of the device on the
coefficient of separation of the grain, depending on the speed of movement of the
combine;

- analytical determination of the dependence of the drum radius on the angle of
coverage of the drum, the height of the drum stops, the angle of inclination of the chamber
and the gap between the side surface of the drum and the lateral surface of the drum;

- development of a new mathematical model of motion of the SMM together with
the drum stops of the device of pre-threshing of grain for establishment of rational
structural and kinematic parameters of the device of pre-threshing and parameters of the
inclined chamber;

- experimental study of the developed devices of the preliminary separation of the
grain and the establishment of a rational construction and technological scheme of the
device;

- investigation of grain damage (macro-injury and micro-damage).

The object of the study is the combined technological process of transportation and

threshing of the AFM by the working bodies of the combine harvester.



The subject of the study is to establish the patterns of separation of grain during the
combined process of its transportation and threshing, to determine the influence of the
parameters of the device pre-threshing grain on the efficiency of its operation.

Research Methods. Theoretical studies were carried out using the basic principles of
higher mathematics, theoretical mechanics, the theory of mechanisms and machines,
machine parts, as well as numerical methods for solving a problem using a computer.
Experimental studies were conducted on the basis of a systematic approach, statistical
processing of information, planning of a multifactorial experiment.

Scientific novelty of the obtained results:

first:

- an experimental calculation method for determining the amount (degree) of
separation of grain by the device of the harvester of the combine harvester was developed,
which takes into account the peculiarities of interaction of the drum with the stops of the
device with the SMM,;

- new differential equations of motion of the ZSM together with the stops of the
drum of the device of pre-threshing of the grain are deduced, the dependences of the
angular displacement and the angular velocity of the material on the time of the stay of the
ZSM in the space between the stops of the drum and the concave are obtained, which
makes it possible to establish the dependences of the angular velocity of movement of the
arrays pre-threshing and sloping chamber parameters;

- the dependence of the drum radius on the angle of coverage of the drum, the height
of the drum stops, the angle of inclination of the inclined chamber and the gap between the
lateral surface of the drum and the lateral surface of the drum;

- the dependence of the grain separation coefficient on the speed of the combine
harvester was experimentally established, which took into account the cancellations of
mechanized technological operations caused by the change of the kinematic modes of
operation of the combine, the number of stops and their height on the drum of the grain
pre-threshing device. It was found that the highest grain separation coefficient (0.32) was
obtained in the reapers with an intermediate threshing drum with four additional 30 mm

tooth profile rails.



has been further developed:

- causal relationships between system-driven events and mechanized operation of
moving the combined layer of the AFM and the separated grain as two interdependent
processes, the timeliness of which determines the stability of the technological operation
of moving the mass along the technological chain of the combine, which made possible
the separation of 30-32 the early stages of its transportation to the MCC of the combine
harvester KZS 9-1 "Slavutich".

The practical significance of the results obtained. The use of the results of the
research will provide modernization and increase the level of control of the systems of
technological and technological support of grain production, including seed production,
due to the improved combined technological process of transportation and threshing of
grain.

Results of researches are used - in LLC KPP "Kherson machine-building plant™ at
development of new and improvement of working bodies, machines, technological
processes and technologies of grain harvesting. In addition, on the basis of the obtained
results, methodological guidelines for the disciplines "Tractors and cars", "Agricultural
machines" for students in specialty 208 - "Agroengineering™ of Uman National University
of Horticulture were developed.

The annual economic effect of using the reaper with the device of preliminary
threshing of grain makes 1501,3 thousand UAH.

Personal contribution of the applicant. The main results of the dissertation were
obtained by the author independently. The results of the studies are presented individually
in [1]. The scientific works published in co-authorship include: development of a device
for pre-threshing the grain [2, 8, 10, 11, 14], deducing analytical dependencies for
determining the power consumed by the movement of the drum with the emphasis of the
SMM [3], checking the developed mathematical models [5, 13], establishment of
analytical dependences for determination of kinematic and dynamic parameters of the
drum with emphasis on the device of pre-threshing grain [6, 7], development of an
experimental-calculation method for determining the number (degree) of division of grain

by the device of pre-threshing grain of the harvester of the combine harvester [4, 9, 12].



The development of an experimental device for pre-threshing the grain of the
combine harvester and conducting the experimental researches by the extractor was
performed independently. Task setting, experimental program development, analysis and
generalization of the obtained results were performed jointly with the scientific supervisor
and partly with co-authors of publications.

According to the research the following conclusions are reached:

1. It is established that the existing technological processes of transportation and
pre-threshing of the SMM in the harvesters of combine harvesters do not allow to fully
implement the coordinated effective functioning of the combine systems and make it
Impossible to increase the technical and economic indicators of the grain production
systems. Therefore, the primary task is to intensify the process of separating the grain at
the stage of its transportation to the MCC combine due to the improvement of the
combined technological process of transportation and threshing of the SMM, the
development of the device of pre-threshing of the grain, which takes into account the
differences in the interaction of the SMM with the drum device.

In a combine harvester, the synergistic effect of increasing the level of separation of
the grain is realized through the systemic linkages of the combined technological process
of transportation and threshing of the CMM with the parameters and modes of operation of
the combine, which creates conditions for improving the productivity of the combine
harvester, reducing the grain quality.

2. The combined technological process of transportation and threshing of the AFM
was improved, the device of preliminary threshing of grain of the harvester of the combine
harvester KZS 9-1 "Slavutich" was developed, which allowed to separate 30-32% of grain
at the early stages of its transportation to the MCC of the combine.

3. An experimental calculation method for determining the amount (degree) of
separation of grain by the combine harvester harvester is developed, based on the results
of simulation of the combined process of grain transportation and threshing caused by the
interaction of the device drum with the SMM.

4. The complex influence of the design parameters of the device and the modes of

execution of the combined process of transportation and threshing of the SMM on the



level of grain separation was analytically substantiated and experimentally confirmed,
which allowed to establish the theoretical dependence of the grain separation coefficient.

5. The dependence of the drum radius on the angle of coverage of the drum was
determined, the angle of inclination of the inclined chamber, the distance between the
lateral surface of the drum and the lateral surface of the drum (2,4), which made it possible
to set rational values of the drum radius (m).

6. A new calculation model of the ZSM motion together with the drum stops of the
grain pre-threshing device was developed, and the dependences of the angular
displacement and the angular velocity of the material on the time of the ZSM stay in the
space between the drum stops and the concatenation, which made it possible to establish
the dependences of the angular velocity of the displacement parameters pre-threshing
devices and sloping chamber parameters.

7. The dependence of the grain separation coefficient on the speed of the combine
harvester is experimentally established, taking into account the cancellations of
mechanized technological operations caused by the change of the kinematic modes of
operation of the combine, the number of stops and their height on the drum of the grain
pre-threshing device. It is established that the coefficient of separation of the grain from
the ear in the reapers with an intermediate threshing drum with four additional slots of a
tooth profile 30 mm high, has the greatest (0.32) value. The specific value of the mass of
separated grain for this device construction is 6.7 times greater than that of a serial
harvester, 1.9 times that of a scourge, 3 times as smooth, 1.3 times that of a drum with two
slats.

8. The value of the germination energy of the grain collected by the serial harvester
was experimentally established - 91-95%, the reaper with the installed scourge under the
drum - 88-96, the reaper with the smooth reel - 93-96, the reaper whose drum contains two
93-95 and four bars - 94-97%.

It is established that as the grain passes through the entire technological chain of the
combine, its (grain) germination energy decreases by 1.13 - 1.15 times.

9. According to the integral indicator of micro-damage, the grain from the combine
harvester bin had the highest rates - 80.5%, which is 6.25% less than the reaper with the



drum under the drum, 6% less than the serial reaper, 5.25% harvesters with an
intermediate threshing drum with two additional flanges of a 30 mm tooth profile and
4.25% than harvesters with an intermediate threshing drum with four additional flanges of
a 30 mm tooth profile.

10. The annual economic effect of using the harvester with the device of preliminary
threshing of grain makes 1501,3 thousand UAH.

Key words: combine harvester, reaper, technological process of transportation and
threshing of grain, device of preliminary threshing of grain, coefficient of separation of

grain, mass of separated grain.
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