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B cmambe nposedeH aHanu3 mMemodo8 KOHMPOssS rpouecca
3amelwiugaHusi mecma, pacCMoOmpeHbl OCHOBHbIE (hakmophbl, 8MUSOWUE
Ha npouecc mecmoobpasosaHusi. [lpednoxeHa Mamemamu4deckasi
MoOesnb fnpouecca 3amelwiusaHusi mecma, U HOB8ble KOHCMPYKMUBHbIE
peweHuss 01 MEeCMOMECUNbHbIX MaWwuH, KOmopble 10380/15im
UHMeHcuguyuposamse rpouecc 3aMewusaHusi U MoebiCUMb Kadyecmeo
mecma.

Mpouecc 3amewueaHuss mecma, 6JIaAKHOCMb mecma,
mecmoobpa3osaHue, MemoObl KOHMPOJISI Kadecmea mecma,
paboyasi Kamepa mecmoMecusibHOU MaWwuHbl, Ko3ghghuyueHm
HeoOHOpPOOHOCMU, Nnacmugukayusi mecma.

The paper analyzes methods of process control kneading, the main
factors that affect the formation of dough. A mathematical model of the
process of kneading, and new design solutions for giving shaft mixer
machines that will intensify the process of mixing and improve the quality
dough.

Process of kneading, dry dough, dough formation, quality
control procedures dough mixing machine working chamber,
coefficient of heterogeneity, plasticizing dough.

YOK 631.356

TEXHIKO-TEXHOJIOINYHE OBI'PYHTYBAHHA 3BUPAHHSA
KOPMOBUX BYPAKIB

B.B. Tecnok, O0OKMOP CinnbCbKO20CMo0apCbKUX HayK

HasedeHo 06rpyHmysaHHs1 mexHOsI02i4HO20 rpouecy po3busku
rnosisi Kopmoasux bypsikie Ha 3az2iHKU rpu ix MexaHizogaHomy 36upaHHi ma
3acobie 0r1s tlo2o pearizauir.

Kopmoei 6ypsiku, mexHosnoeisi 36upaHHsi, po3bueka nossi,
KOpeHeHarnpsiMHUK.

NoctaHoBka npobnemun. MexaHizauis 36upaHHS KOPMOBUX
BypskiB 3[iNCHIOETBLCS rMYyKko36mpanbLHO MBK-2,7 Ta
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kopeHesbupanbHumn MKK-6 ta PKM-6-03. lNpu UbOMy 3acTOCOBYIOTb
po3ainbHMn cnocib 3bupaHHs, nig Yac peanisadil SKoro BUHUKatoTb MEBHI
TpyaHowWi ans 36upaHHs OypsikiB 3 MOBOPOTHUX CMYr Ta MiK3ariHHUX
npoxoAais, ki cknagatTb B cepegHbomy 10...13 % Big 3aranbHOI noLwi
nons [1].

[MeBHI TpyaHOW XapakTepusylTbCA TUM, WO LUMPUHA psgka
KopMoBUX OypsakiB iHoAi gocsarae 25 cM, nNpuM UbOMY Konecamu
TpaHCNOpPTHUX 3acobiB posyasntoeTbes 6insg 50 % Oyp4akiB, ski BUOUTI y
npoueci poboTn rmyko3dmpanbHOi MawunHW, abo 3HA4YHO BiOXWUNeHi Big
OCbOBOI MiHii psaka nocisiB [2]. PyyHe 36upaHHS MOBOPOTHUX CMYr —
Oyxxe TpydoMicTKa onepauisi, Nnpu UboMy And pydHoro 3o6upaHHsa 1 ra
OypsikiB 3aTpadyeTbeca 240 i GinbLwe NgNHO-TOANH.

Tomy ygockoHaneHHsa TexHosnorii 30MpaHHs KOPMOBUX OypsiKiB €
akTyanbHMM 3aBOaHHAM Yy MnaHi Noganblioro pPo3BUTKY arpapHoro
ceKkTopy YKpaiHu.

AHani3 octaHHiXx gocnigxeHb. AHani3 BigoMmunx npaus [3, 4, 5, 6],
AKi NPUCBSAYEHI OOCNIAKEHHIO TEXHOSMOrN 36MpaHHA KOPMOBUX BypsKiB
nokasaB, WO B HUX HE B OOCTaTHIN Mipi BUKNaAeHi NUTaHHA 3MEHLUEHHS
BTpaT i MOLWKOAXEHb KOPMOBMX OypsikiB Mig 4ac iX MexaHi3oBaHOro
30mpaHH4. binbwicTb BigOMMX Npalb ONUCYIOTb TiflbKM OCHOBHI 3arasibHi
MOJSTIOXKEHHSA TEXHONOrYHOro npouecy 36mpaHHS OCHOBHOI NSIOLLI NOCIBIB
KOpMOBMX OypsikiB, @ NMUTaAHHA PO3OMBKM MONSA Ha 3ariHKM PO3KPUTO Y
3arasibHuUX acnekTax, Lo i 3yMOBUIIO NpoBeAeHHS JaHUX OOCHIIKEHb.

MeTa pocnigxeHb. MeToo JaHUX OOCHIAKEHb € YOOCKOHAaNeHHs
cnocobiB 36upaHHA KOpMOBUX BypsIKIiB.

Pesynbtatn pocnigxeHb. [lepwum  etanom  peanisauil
3anponoHOBaHOI TEeXHOoMOoril 30upaHHs KOpMOBUX BypskiB € 36MpaHHS
OCHOBHONO MacuBY TMYKM HasiBHUMKM B rocrnogapcrtei 3acobamu i3
HaCTYMHUM 3aBaHTaXXEHHsIM i B TPAHCNOPTHUI 3acib abo po3knaaHHAM
Ha 3ibpaHe none, sika MOXe BWUKOHYBATUCS KOMMIEKCAMU MPUYINHUX
rmykosdbupaneHmx mawuH (MT3 80/82+MBIl1-6; MT3 80/82+MbBK-2,7;
MT3 80/82+MI'P-6; MT3 80/82+MI'LLU-6, abo camoxigHUMK
rMYko3bupanbHMMN MaliMHaMKU NPOBIAHUX PIPM CBITY).

36upaHHA MMYKM NOYNHAKTL 3 CTUKOBOIO MiXKPSAAst HA MOBOPOTHIMN
CMy3i YW Ha MDK3ariHHOMy npoxoAdi B [ABa Kora npyv nepecyBaHHI
rmyko3bupanbHoro arperaty "B posBan”, a rmyka po3KMOaeTbCA Ha
HesibpaHe none, TO6TO BiAGYBaAETLCA 30MPAHHSA MMYKK 3 4-X NPOXOAIB 6-1
PAOHOI rMYKO30MpanbHOT MaLLMHMW.

Ha gpyromy eTtani BMKONYKOTb KOpPEHEenmnogu KOpMOBUX OypsikiB
YOOCKOHaneHow  KopeHesbupanbHoo  MawunHoiwo  MKK-6.  Cxemy
TEXHOMOM4YHOro npouecy 30MpaHHs KOPMOBUX OypsikiB HaBedeHO Ha
puc. 1. YOOCKOHaneHHs KopeHe3bupanbHOl MawuHM nondrae B
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HacTynHOMy — nepea nepegHiMu Konecamu MaliMHW BCTAHOBIEHO
NPUCTPIN ANa BiaBeAeHHA KopeHennoais (puc. 2).

v it
J——

Puc. 1. Cxema TexHOMNOr4YHOro npouecy 306MpaHHA KOPMOBWX
OypsikiB.

Ha pami mawvHn (Ha puc. 1 He nNokasaHO) 3MOHTOBAHO nepeHi 1
Ta 3adHi 2 koneca, npuctpoi 3 ana BigBedeHHA KOpeHennoais,
KOpeHeHanpsMHWKN 4, pobodi opraHu ans BUKONyBaHHSA 5 Ta nigbupaHHs
6 kopeHennoaiB, TpaHCNOPTykYi NaHkn 7 i 8, pobodi opraHn 9 ans
cenapauii  OOMIWIOK BOPOXYy  KOpEHensoAis, HaBaHTaXyBalbHUMN
TpaHcroptep 10, AkuM cnpaAMoOBaHUM OO Ky3oBa 11 TpaHCMOPTHOro
3acoby 12.

[MpucTtpin 3 mae BigBanbHY, HaXUNeHy 00 rOPU30HTY | B HANPSMKy
pyxy noBepxHto 13 (puc. 2), noaibHy 4o noBepxHi nepeannyxHuka, a il
HOCOK 14 i ropusoHTanbHa HWXHA KpoMKa 15 OKpyrreHi no pagiycy.
BinBanbHun enemeHT pobovoro opraHy 13 3akpinfneHO Ha KPOHLUTENHI
16 i yepes cTinky 17 Ta napanenorpamMmHy nigBicky 18 3MOHTOBaHU Ha
paMmi MawuHU. AKWwo Ans 30MpaHHA BUKOPUCTOBYETHCA TPaKTOPHWUN
arperaTt, TO nNpPUCTPIn 3 MOHTYETLCA Nepen nepeaHiMu Korecamm
Tpaktopa. [Jo KpoHwTenHy 16 npuBapeHa BTynka 19 3 krnemoBuMMU
3atuckadamu 20, B AKMX 3HAXOAATbCHA rOPU3OHTarbHI BiCi 21 NOB3YyHIB
22 3MOHTOBaHMX Gi4HMX cTopiH npucTtpoto 3. lNpucTpin 3 3MOHTOBAHO
Tak, WO noro poboya noeepxHA 13 Oyna BCTaHOBMEHA 3 HaXWUIIOM
BiJHOCHO NO340BXHbOI OCi 36UpanbHOro arperary.
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[Mpn poboTi poboyoro opraHy 13, Moro Hocok 14 i ropusoHTanbHa
HWKHS KpOMKa 15 3HaxogdaTbCA Hag NOBEPXHEK TPYyHTY. 3asop Mix
NMOBEPXHEK TPYHTY | TOPU3OHTaNbHOK  HMXHBOK KPpOMKOW 15
perynioeTbCca NOBOPOTOM BiCi 21 noB3yHa 22 y BTynui 19 3 nocnigyr4yoto
doikcauieto knemosmmMmn 3atmckadamm 20.

e — *
AN NZNTANZA SIS
a 0

Puc. 2. Cxema BiaBigHOro NpucTpoto: a — Burnag 36oky; 6 — surnsag
3BEPXY.

[Mpn 36upaHHi BypsikiB NpucTpin 3 3HaAXOAUTbLCA B MiXPAOOAX
OypsikiB, konmipu 22 Ha MOBEPXHi TPyHTY, a IX OOKOBi MOBEPXHI
ynnparTbCs B TiflO Y4 HEBUKOMAHY rOSIOBKY KOpeHenmnogiB. 3aBAasiku
napanenorpamMHiv nigsicyi 18 Ta HaaBHOCTI konipis 22 npucTpin 3 nig, yac
poBoYOro pyxy KOMIKOE MIKPOHEPIBHOCTI FPyHTY. TOMy L0 3a30p MiX
FPYHTOM i FOPU3OHTAlNIbHOK KPOMKOK 15 HEe3HayHun, TO KOpeHenmnoaw,
SKi 3HAXo4ATbLCA B MDKpAOAaX nepeq nepegHiMu konecamm mMallvHU
(BMBUTI i3 rpyHTYy pobounmmm opraHamm rnMyko3dbumpanbHOl MalLnHK)
nonagalTb Ha pobody noBepxHO npuctpoo 13 i 3miwyTbca OO
BHYTPILUHLOrO, BIOHOCHO MaLUMHW, pAfKka HEBUKOHAHUX KOPEHennoais,
B3aEMOAi0Tb 3 HAMU | NepeKknaaoTbCa Yepes HEeBMKOMaHI KopeHennoau
B CYMiKHE MiXpagas, abo po3MilLytoTbCA B PSAKY MK HEBMKOMAHMMMU
kKopeHennogamn. [lpn uboMy npucTpin 3 3aBOSKM  MIOMNPY>XUHEHIN
napanenorpamMHin nigeicui 18 i konipam 22 3anmae cTabinbHe
NONOXEHHS | HE BUXOAUTL i3 CBOIX MiXPSab.

[Mpn nepwomy npoxodi KopeHe3bupanbHOro arperaty Ha
NMOBOPOTHIN CMy3i, ab0 B Mi>3ariHHOMYy NpoxoAi NOB34OBX PSAKiB, KOMU
BiACYTHI nepea nepegHiMn Koriecamm BUOUTI B MDKpSiAasX KOPEHennoawu,
npucTpin 3 MOXe 3HaxoOAUTbCA Yy TPaHCMNOPTHOMY MOSIOXKEHHI, a
HaBaHTaXyBanbHUin TpaHcnopTep 10 noBuHeH 6yTM y MakcuMarnbHO
HWXYOMY MOSIOXKEHHI, NpU LUbOMY CTUKOBE MDiXKpALAA MNOBUHHO
3HaxoOMTUCb CnpasBa Big nNpaBoOro Koneca, 4epe3 psgok, a
HaBaHTa)XyBanbHU TpaHcnoptep 10 cnpssiMoBaHuin y BGiKk NOro CTUKOBOIO
MibXpaaas.
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Bukonytoun pobodi opraHu 5 BUKOMNYKOTb KOPEHENNoAN, NogatoTb 1X
Ha nigbupadi 6, TpaHcnopTytodi 7 Ta cenapytdi 9 npucTpol, sKi
OYMLLYIOTb BOPOX Bif AOMILLKIB. O4MLLEHHI KOpeHennoan TpaHcnopTepom
8 i HaBaHTaxyBarnbHUM TpaHcnopTepoM 10 CNPAMOBYHOTb X HA CYMIXHI 3
nepwmnmMm npoxodom paaku i mikpagaa. Mig yac 3ycTpiyHoOro npoxoay
(cnoci® pyxy "B posBan"), uMkn onepauin, WO 3OIMCHIOE arperar,
NOBTOPHETHLCS.

TakMM YMHOM CTBOPKETBLCA MDK3ariHHMA Npoi3g Ha MOBOPOTHIN
CMY3i Y1 Ha OCHOBHOMY MOfi.

[Micna uboro KopeHesbupanbHi MalMHa 3aDK@XKaTb Y PSOKM Tak,
wob Mik3ariHHMn npoi3g 3Haxoguecsa 3niBa (cnocidé pyxy "B3san”).
Mpuctpin 3 |1 Bukonywdi pobodi opraHnM 2 onyckakwTb Yy poboye
NnosnioXXeHHsa, a TpaHcrnoptep 10 nigHiMalTb Yy poboye MNofoXeHHsa Angd
HaBaHTa)XeHHA KopeHennoAis B Ky30B 11 TpaHcnopTHOro 3acoby 12. Mpwu
pobo4yoMy pycCi MaLMHW NPUCTPIN 3 3HaXoAUTbCA B MXpAOasax nepen
nepegHiMn Konecammn 3bupanbHOro arperarty, 3Mmilye KopeHennoawn, siki
3HaxXoOATbCA B UMX MIKPAOOAX Y CYMDKHI pSgKM 4M MiKpaooa Oo
cepeanHu poboyoro npoxoay i 3abesnevye UMM camMuMM BifTbHUA NpoXia
nepegHiMu Konecam 3bupanbHoro arperaTy i 3anobirae po3gasfeHoo Ta
NMOLLKOOXKEHHIO KOpeHeNnoAiB nepeaHiMm konecamu. BectaHoBneHi nepen
BUKOMYHOUYNMM pOBOYNMM OpraHamMm KopeHeHanpPsMHUKN 4 CNPsSIMOBYHOTb
BUBUTI KopeHennoan B pobo4y 30HY BMKOMYOUMX 5 pobounx opraHiB, sKi
nigbupatotbcs nigbnpadamm 6. OgHOYACHO BUKONYHOYI pobodi opraHm 5
BUKOMYIOTb He3ibpaHi psakM KOpeHensodiB, siki pasoM 3 BUKOMNAHMMMU
paHile nonagatTb Ha TpaHcnopTepu 7 | 8 Ta cenapyrodi 9 npUCTpol, a
NoTIM HaBaHTaXxyBaNnbHUM TpaHcnopTepoM 10 CpAMOBYIOTbLCA Y Ky30B
11 TpaHcnopTHoOro 3acoby 12.

HacTynHui npoxig npu 36mupaHHi OypsikiB 3 NOBOPOTHOT cMmyrn abo
OCHOBHOro nonga 36upanbHui arperat pobuTb npu pyci cnocobom
"B3Ban". Lukn onepauin - iOeHTUYHUM nonepegHboMy. AKWo B
MDKPSOAaX KOMil nepegHix Konic Hemae BUOUTUX KopeHenmnoaiB nig vac
NOBOPOTY MYKO3OMpanbHOI MaLWHK, TO NPUCTPIK 3 YCTaHOBMOWTbL Y
TPaHCMOPTHE MNOSTIOXeHHS. Mpu MiXpagaoax 45 cM wupuHa MidK3ariHHOro
npuxogy CTtaHoBUTb 12 psaakiB, MOBOPOTHOI CMyrn - 48 psakiB ansa 6-u
pPAOHNX 36MpanbHUX MaLLUH.

BucHoBOK. TakMm YMHOM 3anpornoHoBaHa TEXHOSIOris Ta NPUCTPOI
ans 1l peanisadii 4O03BONATb MeXaHi30BaHO po3dmnBaTy None KOPMOBUX
OypsikiB Ha 3ariHKm Ta 3HA4yHO 3MEHLIMTW BTPATU Ta MOLLUKOOKEHHS
KOpeHensio4iB KopMOBUX BYpsiKiB.
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[MpusedeHO 060CHOBaHUE MeEXHOI02UYECKO20 npouecca pa3busku
10151 KOPMOBOU C8€EKJIbl Ha 3a20HKU IpU UX MexaHu3uposaHHou ybopke
u cpedcme Orisl e20 pearnusayuu.

Kopmoeasi ceeksia, mexHosiocusi y60opku, pa3bueka nors,
KOpHeHanpasumerls.

Present rationale tehnolohycheskoho process razbyvky kormovoy
beet fields on zahonky in mehanyzyrovannoy's growing equipment and
funds for ego implementation.

Feed beet, technology of cleaning up, lying out of the field,
guider of root crops.

YOK 631.363

AHANI3 BNNUBY OCHOBHUX NMAPAMETPIB OOHOBAJbLIbOBOI
3EPHOOPOBAPKU HA MNMOKA3HUKWU NMPOAOYKTIB NOAPIBHEHHA

C.€. lNomanoea, iH)XxeHep

HaeeleHi pesynbmamu ekcriepumeHmarsibHUx O0CrliOXeHb ernugy
OCHOBHUX rnapamempie 00HO8aslbUbOB8OI 3epHOOPObapKu Ha rNnokasHUKU
AKocmi rnpodykmie rnodpibHeHHs.

3epHoe8i kopmu, oOOHoOeBasnbuboea 3epHodpobapka, MOOyJib
nomersny, koegiyieHm eapiauit.
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