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Ilocmanoeéka npoonemu. Bimomo, 1m0 HaWOIIBII TOXKUBHUMHU B
paIioHi roJyBaHHsI TBAPHH SBISIFOThCS KOHIIGHTpOoBaHi kopmu [5]. Jlo HuX
BIIHOCUTBHCA (PypaxkHe 3epHO. Ajie B He mepepolOieHoMYy BUIl (pypakHe
3€pHO HE JOLLIBHO 3T00BYBAaTH TBApUHAM, TOMY IIIO BOHO JIMIIIE YACTKOBO
3aCBOIOETHCS X OPTaHI3MOM.

3a 300TEeXHIYHUMU BUMOTAMH TIEpe]l 3r0JIOBYBaHHSIM BEJIMKINA porarii
Xy1001 3¢pHO MOBUHHO OyTH MOAPIOHEHUM JI0 CEPEIHBOTO (CepeaHIN PO3MIp
yacTtok — 1,0...1,8 mm) abo kpynsoro (1,8...2,6 Mm) nmomeny, Juisi CBUHEH —
noapioHeHnM a0 apiouoro (0,2...1,0 mm) momeny [1,2,3].

Ocnoeni mamepianu oocnioxcenns. OCHOBHUM OOJIATHAHHIM TS
no/IpIOHEHHS 3€pHA MPU NMPUTOTYBAHHI KOHIICHTPOBAHUX KOPMiB TBapUHAM
B I'OCIOJIAPCTBAX SIBJIFOTHCS MOJIOTKOBI ApOoOapKu, SIKl 3HAWIIIM IIUPOKE
NOIIMPEHHS 3aBASKA MPOCTOTI KOHCTPYKIIi, HaAlMHOCTI B POOOTI 1
3pYYHOCTI 00CTYroBYyBaHHsI Ipu ekcrntyaTarii [1,2,3].

3a nmpu3HaYEHHSAM MOJIOTKOBI NOJIpIOHIOBAaYl MOKHA MOJUIATH HA TPU
rpymu [1]:

creniaigbHi, 0 NepepoOsioTh KOHKPETHI BUIM KOPMOBOI CHPOBHUHH,
OJIM3BKI MK CO0010 32 (PI3UKO — MEXaHIYHUMH BJIACTUBOCTSIMH, YMOBaMHU
3aBaHTAXCHHS, a TAKOX PETYJIIOBAaHHSIM SKOCTI Ta XapaKTePUCTUKAMHU
npoaykTy. Jlo HUX BIAHOCATHCS, HANIPHUKIIAA, APoOapKu I MOAPIOHEHHS
3epHa, MiHEpaJIbHHUX J00ABOK TOIIIO;

yHIBEpCalIbHI — MOXKYTb TEpepoOsaTH MaTepiaid, MO0 CYTTEBO
PO3PI3HAIOTHCS 32 CBOIMHU BJIACTUBOCTSIMH 1 XapaKTEPUCTUKAMH MPOTYKTIB
nopioHeHHs (0OPOIIHO, CiUKa, macTa), a OTKE 1 YMOBaMH 110/1a41 CHPOBUHH,
BUJIAJICHHS TIPOYKTY;

KOMOIHOBaHI, 0  CyMIlalOTh  MNOAPIOHEHHS 3  1HIIUMH
TEXHOJIOTITYHUMHM TIporiecaMu. Yacrimie 3a Bce I1Ie MNoJApiOHIOBaul —
3MilllyBayl.

Haiibispir mommpeni y rocrnofapcTBax HACTYMHI MapKd ApOoOapok:
KIY-2 «Ykpainkay», JIb-5, JIKM-5 Ta 1ammi.

VYuiBepcansna apobapka KJ[YV-2 «Ykpainka» [3,4] npusHadyeHa s
no/piOHEHHS yCiX BUJIB 3€pHA, KayaHIB KyKYypyJ3H, CiHA, 3€JIEHOT MacH,
cuiocy 1 KopeHennomB KJY-2 cxmamaerscss 3 TOAPIOHIOBAILHOTO 1
pi3aJIbHOTO amapariB 3 KUBUJIBHUM 1 TPECYBAIBHUM TPAHCIOPTEPAMHU,



3aBaHTaXYBAJIbHOTO OYHKepa, BEHTWJIATOpPA, LHUKJIOHA 13 UUIFO30BUM
3aTBOPOM 1 THEBMOIIPOBOJJAMH, PaMH, IBUTYHA 1 CUCTEMHU yIPABIIiHHS.

HOI[plGHIOBaJ'IBHI/II/I amapaT CKJIQJaeThCs 13 Kamepu, sKa BKIIIOYAE
pemera, AeKd 1 MOJOTKOBUM ©Oapaban. Ham mpobGapkoro KaMeporo
BCTAHOBJICHUN NpUAOMHHUI OyHKEp IJIsl 3€pHa, OOJaJHAaHWK MarHiTHUM
CernapaTopoM 1 MOBOPOTHOIO 3aCHIHKOIO 13 PYKOSITKOIO JUJISl PETYIIOBaHHS
3aBaHTaXEHHS IPOOAPKH.

[TonpiOHIOBANIBHUH amapaT CKJIaJa€ThCs 13 pi3aibHOro OapabaHa, SKU
Ma€e TpU CHIpaJIbHUX HOXa, 3aKpIIUIEHUX OO0JTaMH Ha ABOX JAHMCKax,
MPOTUPI3ATILHOI IJIACTUHHM 1 IBOX TPAHCIIOPTEPIB.

PoGounit mponiec apodapku KIYV-2 moxxke OyTu opraHi3oBaHUM I10
OJIHIM 13 TPHOX CXEM HAJAro/PKCHHS: MOJAPIOHEHHS CHUIKUX 3E€PHOBUX
KOpMIiB; TOJIpIOHEHHSI KYKYpPYA3SHUX IOYaTKIB 1 IrpyOuX KOpMiB (CiHO,
COJIOMA); MOJAPIOHEHHS] COKOBUTHX KOPMIB (TpaBa, CUJIOC, KOPEHETIOH ).

Jlns moapiOHEHHs 3epHa B KaMepy ApOOapKd BCTaBISIOTH PEIIETO 3
HEOOXITHUM JiaMeTpOM OTBOpIB 1 BIAKIIOYAIOTh pi3aJibHUN OapabaH,
3HIMAIOUW 3 MOro MIKiBa KJIMHOBI macu. [lpu moapiOHEeHHI rpyOuX KOpMiB
IIKIB pi3ajbHOro OapabaHa 3’€IHYIOTh KJIMHOMACOBOKO MEpeNavyero 13
MIKiBOM enekTpoaBuryHa. [lpum moapiOHEHHI COKOBHUTHX KOPMIB 13
NoJIpiIOHIOBANIBHOT KaMepu BHMMAIOTh PEHIETO, KOJIIHO BCMOKTYBAJIHHOTO
TpyOONpoBOAyYy, IO 3’€IHYE MAaTPyOOK MOJAPIOHIOBAIBLHOT KaMepu 3
BEHTUWJISITOPOM, 3HIMAalOTh 1 BCTAHOBIIOIOTH 3aMICTh pelIeTa BUKUIHY
TOPJIOBHHY Ta A€(IIEKTOp. Y I[bOMY BHUIQJIKy THEBMOCHCTEMA PO3IMKHYTA 1
MOBITPSHUN TOTIK 13 TOJPIOHIOBAIILHOI KaMepHu pa3oM 13 MOJpIOHEHUM
IPOAYKTOM I/l BETUKUM TUCKOM BUXOAUThH YEPE3 BUKUIHY TOPJIOBUHY.

o nemomnikiB apodapku KJIY-2 ciig BiTHECTH: BaXKKICTh 1 HE3PYIHICTh
peryJitoBaHHs 3a30py MK HOkaMu OapabaHa 1 MPOTUPI3albHOI IIJIACTUHH, a
TAaKOX 3HA4YHE BUJIUJICHHS KJIITKOBOTO COKY IMpU MUIKOMY MOJpiOHEHH]
3€JIEHUX 1 COKOBUTUX KOPMIB, IO TPUBOJAUTH A0 MOTIPIIEHHS IKOCTI KOPMY,
BTpaT COKy, HaJUOaHHA JpiOHMX YaCTOK KOpPMY Ha  CTIHKH
BUBAHTA)XYBAJIbHOI YAaCTHUHU JpoOapKh 1 TMEpIOAUYHOMY 3a0MBaHHIO
NoJIpiIOHIOBANIBHOTO amapaTy, IIBUAKE 3HOIIYBAaHHS MOJIOTKIB Ta 3HA4HI
BUTpATH POOOUYOTro Yacy Ha iX MmepeyCTaHOBIICHHS.

Bespemritaa apodapka J15-5 [3,4] BunyckaeThcsi y ABOX BUKOHAHHSX:
Jb-5-1 - camocriiiHa MammMHA, SKa CKIAJaeTbcs 13 ApoOapKw,
3aBAHTAXYBAJILHOTO Ta BUBAHTAXXYBAJHLHOTO IIHEKIB 1 madu yHpaBIiHHS;
J1b-5-2 — MamuHa, nmpusHaveHa Jyisi poOOTH y CKJIaji MTOTOKOBHX JIIHIH 1 sKa
YKOMIIJIEKTOBaHA TIJIbKH BKOPOUCHUM 3aBAHTAKYBAJTLHUM ITHEKOM.

Jlpobapka ckiagaeTbcs 13 TOAPIOHIOBAIBHOI KaMmepu, KOpIyca,
OyHKepa, po3MmoJUIbHOI Kamepu, pamu. Ha pami apoGapku BCTaHOBIEHI
OCHOBHUH €NEeKTPOJIBUTYH TMPHBOJA 1 KOPIYC 3 POTOPOM, 3’€THAHUH 13
JBUTYHOM BTYJIOUYHO-TIABIEBOI0 MYy TOI0. OCHOBHI CKJIaJ0BI OJUHUII
JIpOOapKU MPUKPITUTIOIOTHCS 10 KOPITYCY.

Potop napoGapku BCTaHOBJIIEHW B KOpHycl Ha NIIUIMIHUKAX 1
CKJIAJAa€ThCcsl 13 Baja 3 HAOOpPOM JUCKIB 1 MOJIOTKIB, SIKI IIApHIPHO



PO3MIILYIOTHCA Ha OCsiX. JIMCKU 1 pO3MIpHI BTYJIKHU HA Bally YTPUMYIOThCS 32
JIOITOMOT' OO TaliKky. BixcTaHp MK MOJIOTKAMH Ha OCSIX BCTAHOBIIIOETHCS 3a
JIOTIOMOTO0 PO3IMIPHUX BTYJIOK.

Y ropnoBuUHAX KOPIYCYy PO3MIIIEHI PO3MOALIbHA KaMmepa 1 KOpMO
npoBoau. st 00cayroByBaHHsI KaMepH rnepeadadeHa BiIKUIHA KPHUIIKA.

VY OyHkepi nepeadayeHi 3aBaHTaKyBaJIbHA Ta OTJIsI0BA TOPJIOBUHHU, Y
HUKHIN HOT0 YaCTHUHI BCTAHOBJICHHUH MPUBOJ] 3aCTIHKH, a HAa TIOXWJIIN CTIHII
OaTapest MarHiTIB ISl BIOBJIIOBaHHS METAJICBUX JIOMIIIOK. [1o BepTuKai B
OyHKepl pO3MIIlIeH] JaTYMKU HMKHBOTO 1 BEPXHBOTO PIBHS 3€pHa, 3a
JIOTIOMOT'O10 SIKUX BMUKA€ETHCS 1 BUMUKAETHCS 3aBAaHTAXKYBAJIbHUN LITHEK.

CryniHb 3aBaHTaKEHHS APOOApKH PETYIIOI0Th TOBOPOTOM 3aCIIHKH,
K B1Jl MPUBO/JIA, TaK 1 BpyuHy BaxkenieM. [Ipu pyduHoMy yripaBiiiHHI KOHTPOJIb
32 3aBaHTAKEHHSAM BEAYTh IO TMOKa3aHHSAM amrepMmerpa. [lpu cramomy
pEXUMI BaX1Ib (PIKCYIOTb.

Po3noninibHa kKamepa SBISETbCS MICTKICTIO y SIKiH MOApiOHEHUM
NPOAYKT po3auisgeTbcsi Ha (pakiii. [leperopogku y xamepi yTBOPIOIOTH
KaHaJIW: OJIUH I IOBEPHEHHS MOBITPSL B ApoOaApKYy Kamepy 1 IpyTruil ajs
MOBEPHEHHS KPYMHOI (PpaKIii Ha HOBTOPHE MOIPIOHEHHS.

KpynHicTe momMeny perysiaoTh MOBOPOTOM 3aCIIHKH PO3MNOALIBHOT
KaMepH 1 3MiHOI0 cemapaTopa. CenapaTtop BCTAaHOBIIOIOTH 3aJI€KHO BiJ] BUITY
No/Ip1IOHIOBAHOTO 3€pHA: JIJIs BIBCA 3 OTBOPAMHU JiaMeTpoM 16 MM, [T THIIHX
KYJIBTYp — JIIaMETPOM 8 MM.

[Ipu excrmmyararii npobapku [Ib-5 BusiBieHi aeski Hemomiku. Tak
BIJICYTHICTh UYITKOTO pETYJIOBAaHHS CTYyMNEeHS TOJPIOHEHHS BHUKIIUKAE
TPYIHOIIl TPU HAJNArO/KEHHI 1 poOOTI, SIKI TPOSBIAIOTHCA Yy Tepe
noApiOHEHH1 3epHa 1 301IbIIIEHH] €HEPTrOEMHOCTI ITPOIIECY.

3HOIIEHHS MOJIOTKIB 10 TIOJIOBUHH iX IIUPUHU TPHU3BOIUTH 10 3MiHH
KyTa MK HanpsMKOM aOCOJIOTHOI IIBHUAKOCTI CXOAY 4YacToK 1
NEPICHANKYIAPOM TI0 pajaiyca portopa. lle TpwBOAWTH 10 3HMKCHHS
BUKUAHOI 3JIaTHOCTI MOJIOTKIB 1, fAK pe3yibTaT, A0 3HHKECHHS
POYKTUBHOCTI.

Mopaudikaniero apodapku KJY-2 € monoTrkoBa apobapka KOpMiB
JAKM-5 13 3aKpUTUM LUKJIOM HOJIPIOHEHHS.

Jpo6apka JIKM-5 [3,4] npusHadeHa 1j1s MoApiOHEHHS 3epHa 1 Tpyoux
kopmiB. BoHa mae kopmyc, B SIKOMy po3MillleHa Kamepa MOJIpiOHEHHS 3
MOJIOTKOBUM POTOPOM, >KUBWJIBHHK TPyOWX KOPMIB, 3€pHOBHUI OyHKEp,
NUJIOBIIOKpEeMITIOBaY 13 (UIBTpyBaIbHUM  pyKaBOM, IIIHEK  Ta
eIeKTPoOoOIIaTHAHHS.

Jlst poGoTu poOapku Ha 3epHi 3a0ipHY YACTHHY 3aBAHTAKYBaJIHLHOTO
IIHEKa OMYCKalTh Yy MPHUSMOK 13 3epHOM abo Ha OypT 3epHa. Y Kamepi
noApiOHEHHS BCTAHOBIIIOIOTH PEIIETO BIAMOBIIHO O KPYIHOCTI KiHIIEBOTO
npoaykTy. BikHO /U1t mogadi rpyOrx KOpMiB EPEKPUBAIOTH KPUILIKOIO.

3epHO 3aBAHTAXKYBAJIbLHUM IIIHEKOM MOJJAETHCS Y 36pHOBUI OYHKep, a 3
HBOT'O TOHKHUM ILIaPOM MTPOCHUIIAETHCS Y IIIJTMHY MIXK 3aCITHKOIO Ta MOXUIIOI0
CTIHKOIO OyHKepa, OUMINAETHCA MArHiTHUM CENapaTopoM BiJl BUMAJAKOBUX



MeTaJIeBUX JOMIIIOK 1 TOTparuisie B kKamepy mnoapiOHeHHs. Ilig miero
MOJIOTKIB pOTOpa, sIKI 00epTaloThes, 3€pHO MOAPIOHIOETHC. lIpomykTu
noJpiOHEHHS TMPOCIBAIOTHCSA Kpi3b pPEIIETO B 3apelliTHUN MpOCTip 1
NOTPAIUIAIOTh Y TOPU3OHTAIBHUI ITHEK. BiH moae moapiOHeHn TPOAYKT Y
MOXWJIMH  PO3BAaHTAXYBAJIBHWM IIIHEK, a OCTaHHIHW — y OyHKep-
HarpoMajpKyBad abo J103aTop.

VY pa3zi poboTtu apodapku Ha TPyOHX KOpMax 3 KaMmepu MoApiOHIOBaHHS
BUJIAJISTIOTH KPHUIIIKY 3 JICKOIO 1 MEPEKPUBAIOTH 3aCIIHKY Tojadi 3epHa. [ py0i
KOPMHU MOJAIOTHCS B TPUMOMHMIA JTOTOK >KMBUJIBHUKA APOOAPKH 1 BUTKAMHU
HOro IIHEeKa CHPSMOBYIOTbCA N0 Kamepu mnoapiOHenHs. IIpoaykTu
noApiOHEHHS MPOCIBAIOTHCS KPi3h PEIIETO B 32 PEUIITHUM MPOCTIP, 3BIAKU
ITHEKOM JAPOOapKH, a MOTIM MOXUIIUM IITHEKOM PO3BAHTAXKYIOTHCSI.

[Ipu mepepoOuii ciHa YU CoOJIOMU Ha Ciuky (0e3 peliera), OCTaHHs
BUJIAJISIETHCSL 3 KaMepu TMOJIPIOHIOBaHHS TOPJIOBUHOIO 3 JE€(IIEKTOPOM,
BCTAHOBJICHUM 3aMICTh pelleTa.

[IpoanamizyBaBmIM YCTpId 1 MNPUHUUIT POOOTH THUMIOBHUX JIpOOapoK
MO>KHA BIJIMITUTH, 1110 OKPIM 3a3HAYEHHUX HEIOIIKIB yC1 BOHU MalOTh 3HAYHY
Macy, JOCHTh €HEPrOEMHI 1 MAaIOTh CKJIAJIHy KOHCTPYKLIIO. TOMy Hamiowo
3aJa4er0 € po3poOKa ANl TBAPUHHHUIIBKOTO TOCHOJApCTBAa IpOOapKH-
3MilTyBaya, y K01 Oy/1yTh BIICYTHI BUII[€3a3HAUCHI HEIOJIKH.

3anpornoHoBaHa JpoOapKa-3MillyBad NpU3HAYeHa JJIsi MOJPIOHEHHS
dbypaxnoro 3epHa. [Ipu noapiOHEHH] CyMilI IEKITBKOX 36pHOBUX KYIBTYP,
OKpIM TMOAPIOHEHHS, MaIllMHa MOXE PETEJbHO 3MIIIYBAaTH MPOAYKTH
noApiOHEHHS.

Cxnanaetbcs apobapka-3MminryBad (puc. 1) 13 HAacTymHUX BY3IIIB:
nojpiOHIOBaua, OyHKepa, IIIHEKa, MPUBOJIIB TOJpiOHIOBaYa 1 IIIHEKa,

KOpIycy.

Puc. 1. /Ipob6apka-3minryBay KOHIEHTPOBAHUX KOPMIB!
1 — mpuBoj mHEKa; 2 - OyHKep; 3 — MPUBOJ MOIPIOHIOBAYA;
4 - moapiOHIOBAY; 5 - MIHEK



B kxopmyci gpoGapku-3MmimniyBaya po3mimieHo 1mHek (D) s
TPAHCTIOPTYBaHHS MOAPIOHEHOTO 3epHA. 3BEpXy IIHEKa MepeadadeHa
MOPOKHUHA JIJIS1 IUPKYJIALIT Ta 3MIITYBaHHS MPOAYKTiB po3meny. Kopmyc, 3
METOI0 TEpeMillleHHs, BCTAHOBJIEHO Ha KoJjeca. llomoxkeHHS KopIycy
BIIHOCHO TOPU30HTY MOKE€ 3MIHIOBAaTHCh. SIK TIpaBUIO, KOPITYC
BCTAHOBITIOETHCSA 13 KyToM Haxmiy 45...55°. Jlo HIKHBOT YaCTHHH KOPITYCY
NpUKpiieHo noapiOoHioBad 3epHa (4) 3 mpuBoxom (3) i OyHkepom (2). o
BEPXHBLOIO — IMpHUBOJ IIHeKa (1).

[lonpiOHIOBaY 3epHa MpeNCTaBisie CcOO00I MOJIOTKOBUH pOTOp,
PO3MIILEHUH B KOPITYCl. Y HUXKHIM YaCTHHI KOPITYCY MOJIOTKOBOTO POTOpa €
BUBAHTa)XYBaJIbHE BIKHO, SIKE MEPEKPUBAETHCA 3MIHHUM pelieToM. Y
OOKOBIMl YacTHHI KOPIIYCY BHKOHAHO 3aBAaHTAXKyBajbHE BIKHO, KYyIU 3
OyHKepa mocTtymnae 0e3nepepBHUM MOTOKOM 3epHO. KiJbKICTh 3epHa, 110
MOCTYIa€e A0 MOAPIOHIOBaYa, 3MIHIOETHCA 3a JTIONOMOTOI0 PEryJIIOBaIbHOI
3acmiHKM. Ha 4YoTuppOoX manblsiX MOJIOTKOBOIO pPOTOpa IIAPHIPHO
po3MimieH1 24 MonoTKH. /{15 epeKTUBHOr0O BUKOPUCTAHHS MOJIOTKIB BOHU
MalTh JB1 oci oOepranHs. IlpuBomuThcs B Ait0 NoApiOHIOBAY Bij
€JIEKTPOABUTYHA TIOTYXHICTIO 5,5 KBT.

[Iparroe npoOapka-3minryBay HACTYITHUM YHHOM. 3€pHO, IKE TIOCTYIIA€E
3 OyHKepa IoMnajae yepe3 3aBaHTaxKyBajJbHE BIKHO B 30HY /i1 MOJIOTKOBOI'O
poTopa. MoJOTKaMH 3€pHO IHTCHCHUBHO MOAPIOHIOETHCS 1 4yepe3 3MIHHE
pELIETO MPOCUIAETHCA HA HWKHI BUTKM IIHEKa. [1ix yac oOepTraHHs IIHEK
TPAHCIIOPTYE TPOAYKTH PO3MENy 1 dYepe3 pO3BaHTaXyBaJlbHE BIKHO
BUBaHTaXye WOTO B OyHKep-HaKomuuyBay abo Ha 30ipHUM TpaHcTopTep. Y
BUMAAKy KOJM  JIOJATKOBO  OKpIM  MOJAPIOHEHHS  BHKOHYETHCS
MepeMIITyBaHHS TPOJYKTIB PO3MENY, PO3BAHTAXyBaJIbHE BIKHO IIIHEKa
NEPEKPUBAETHCA 3aCHIHKOI0. TOoAl TPOIYKTH pPO3MENY Yepe3 BEPXHIO
NOPOKHUHY B KOPIYCl NEPEMIUIYIOThCS JOHHM3Y 1 3HOBY IIHEKOM
TPAHCTIOPTYIOTHCS 10 PO3BAHTAXYBAJILHOTO BiKHA.

Bucnosxku. 3acTocyBaHHsS 3alpONOHOBAHOI JAPOOAPKHU-3MILTyBaya
JI03BOJIUTH yIOCKOHAJIUTH MPOIEC MiATOTOBKH KOHIICHTPOBAHUX KOPMIB 10
3ro/I0BYBaHHsI. 30KpeMa 1€ CTOCYEThCS CyMIIIEHHS onepauiid moapiOHeHHs
3epHa 1 3MINIyBaHHS MNPOJAYKTIB momeny. Jlo He3amepeuyHux IOKa3HUKIB
poboTH ApoOapku-3MillyBadya MOXHA BIJHECTH il BIJIHOCHO HEBEIIUKY
3arajibHy MOTY>KHICTh Ha TPHUBOJA, IIO JJ03BOJUTH 3a0LIaJKyBaTH Ha
BUKOPHUCTaHHI €JIEKTPOCHEPTii B TOCIIOAAPCTBI.
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