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AHoTtanis. Ha cygacHOMy ertami  pO3BHTKY
TBapUHHUIITBA, SK B CBITOBIM NMpPAaKTHIli, TaK i B YKpaiHi
Bce OUTBIIOTO PO3MOBCIOKEHHS HA0YBarOTh KOMOiHOBaHi
KOPMOTIPUTOTYBaJIbHI ~ arperatd sl  [PUTOTYBaHHS
KOpMIB,  SIKI ~ TOEIHYIOTh  BHKOHAaHHS  olepauii
MOJpiOHCHHST 1 3MIIIyBaHHS, a TaKOoX 3a0e3MeuyroTh
JIOCTaBKY 1 J030BaHe pO3JaBaHHs  KOpPMiB.  Ix
MO3UTUBHUMH O3HAKAMH € MOOLIBHICTh, MPOCTOTA
KOHCTPYKIIii Ta eKOHOMIUYHICTh. Bee 11e BHKJIMKAE 3HAUHY
3aliKaBICHICT B IUX MAaIIMHAX Vy CHCHiajicTiB
TOCIIOAAPCTB 3 PO3BUHYTHM TBapUHHHLTBOM pi3HOT
(hopMU BIACHOCTI.

3a KOpPJOHOM Taki MamuHU MamTh HazBy TMR
mixer, mo B NepeKiIaai 3 aHIJHChKOI O3HaYae —
MMOBHOPAIIIOHHI ~ 3MilryBadi. TeXHOJNOTIS MiIrOTOBKH
KOPMIB JI0 3rO/IOBYBaHHSI B TaKUX arperarax rnepeadadae

MiHIMQJIbHHE ~ OOpPOOITOK  BHXIAHMX  KOMIIOHCHTIB
(momompiOHeHHs Ta  3MiNIyBaHHA), SAKHA  370aTEH
3a0e3neyyBaTd  3a/[0BiNbHY  AKICTh  NPUTOTYBaHHA
KOPMOBUX CYMIIIIOK.

[lopiBHAHHS  pementy  KOPMOBOTO  paIioHy
€BpOMEicbKNX KpaiH Ta YKpaiHM BKa3dye Ha Te, IO B
Hamiif KpaiHi BenuWKiH  porarii  xyno6i  Ouiblie

3rOJIOBYIOTH JIOBIOBOJIOKHUCTHX KOPMIB, SIKI 3a3/aJIeTinb
He nozpiOHI0I0TE. Taka KOopMOBa CyMIIll 4acTO yTBOPIOE
3acTiliHi 30HH y OyHKepi.

B VYkpaini, Ha ChOrOJHI, OCHOBHHMH TpOOIeMaMu
dbepm nme yrpumytorh BPX € He 3HauHe 3a0e3nedcHHs
BUPOOHWYMX TIPOIECIB TPHUTOTYBAHHS Ta pPO3JaBaHHS
KOPMiB TEXHIYHUMH 3aC00aMHU.

ToMy mocTae MUTaHHS PO3POOKH HOBHX TEXHIYHHX

pimens,  sAki  3a0e3medaTh  KOHKYPEHTO3HATHICTH
TBAapUHHUIIBKOT mponykuii, orpumanoi Ha depmax
BEJINKOI poraToi Xxyzoou.

Kurouosi cJioBa: TBapUHHHIIbKA depma,

MIPUTOTYBAaHHS KOPMIB, arperar, ITHEeK, KOPMOBa CyMIIll.

ITocTanoBka npodaemMn

Huni GararodyHKumioHanbHI po3aaBadi-3MilryBaui
BUKOPHCTOBYIOTBCSL Ul TNPUTOTYBaHHS 1 pO3/aBaHHs
kopMmiB Ha (epmax BPX 3 po3BUHEHMM MOJIOYHHMM Ta
M’SICHUM HaIIPSIMOM T'OCHOAAPIOBAHHS.

B TexHONOTIYHHX cXeMaX HPUTOTYBAaHHS KOPMOBOI
cyMminri KoMOiHOBaHI 0aratoyHKIiOHATIbHI MAIIUHH
BUKOHYIOTH omepariii 3abopy i3 CXOBHI KOPMIiB,
3aBaHTa)XEHHS 1X B NpUHMaIbHUNA OYHKEp, IPUTOTYBaHHS
(monpiOHEHHS Ta 3MILTYBaHHS) 3 HAX KOPMOBOI Cymili,
TPAaHCIIOPTYBaHHS ~ KOPMOCYMIIlli 0  BHPOOHHYHMX
NPUMILIEHb, @ TaKOX BWAA4Yy KOPMY B HpHUHMaJIbHUN
OyHKEp CTaI[ilOHApHOTO po37aBaya ab0 BUKOHAHHS
Oes3mocepeiHbOi  po37ayi KOPMY B TOMIBHHUIN YM Ha
KOPMOBHH CTiJI TBapHUHAM.

Y €spomi e oOmagHAaHHA BUTOTOBIUIN IMOHAN 60
kommaHid. KoMOiHOBaHI KOPMOIIPUTOTYBaJbHI arperaTu
BHTOTOBJIIOTH, SIK Y MOOUTFHOMY TakK 1 y CTallioOHAPHOMY
BapiaHTaX, BOHH MAalOTh pi3HI TPHUHIWIIOBI CXEMH,
TUTIOPO3MIpH Ta crocobum arperaryBaHHs. KokHa dipma
BUITYCKa€ JEKUJIbKa TUIIOPO3MIpPiB KOPMOIIPUTOTYBaJIbHUX
arperaris 3 MicTkicTio 6yHkepa Bzt 3 10 45 M3, Binburicts
KOPMONIPUTOTYBaJIbHUX ~ arperatiB  NpH3HA4YeHi  J0
arperatyBaHHs 3 KOJIICHUIMH TPaKTOpaMH, aje € BapiaHTH
CaMOXiIHOTO BUKOHAHHS.

AHaJi3 nonepeaHix 10cTiIKeHb

CBiTOBHIA JOCBIiJ TOKAa3ye, M0 TPAAWUIIHHINA amapaT
MOpIifHOT il [UIA TMepeMilryBaHHS — I MOCYIWHa,
MIepEeBaXHO LMJIHPUYHOT ¢dopmm, oOnajiHaHa
NepeMillyBaJIbHUM TIPUCTPOEM, IO BKIIOYAE CKJIAJ0Bi
JUISl YPYXOMJICHHS, BaJl 1 3aKpiluieHy Ha Bajly BCEpeIuHi
nocyauad Mimanky [1]. (Yacto MilIajakow Ha3HBarOTh
BeChb amapar Uil nepeminryBanHs.) OOepTarouuch,
MilllaJika mepenae 3MillyBaHill Maci KUIBKICTh PyXy BiX
YpYXOMHHKa 1 3Mmymrye 1i mepeMimryBaTuch. llpu
BUKOPHCTAaHHI JIONMATEBUX MIMIAJOK NepeqHs YacTHHA
JoraTe THCHE Ha CHPOBMHY 1 BOHa iX oOTikae, 3a
JONaTsIMH BHHUKA€E DPO3PIIPKCHHS, SKE€ CHPUYNHIOE
IZICMOKTYBaHHS PiJKUX KOMIOHEHTIB 3 OTOYYIOYOT'O
00'emy. Bracmimok oOTiKaHHSA 1 MiICMOKTYBaHHS OuIs
JIoTIaTe CTBOPIOIOTHCS TypOYNEHTHI 3aBUXPEHHS, AKi i3
30UTBIICHHAM PO3MIpIB MIITAJIKM 1 YacTOTH OOepTaHHA
MOIINPIOIOTECS. HAa Bech 00'eM pianHH, 3abe3meuyroud il
nepeminryBanHa. Taki >k aii BimOyBatoTecs mpu poOOTi
KOHIYHOTO IITHEKOBOT'O POOOYOTO OpTaHy.

Komn momnepenHb0 BHOMpPAIOTh THUIT 3MIITyBaibHOTO
MPUCTPOIO, TO CEPEAOBUIIA 3 KOSOII[IEHTOM JAWHAMIYHOL
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B's3k0CcTi MeHIIe Hixk 1 Ilaec B amaparax o6'emom mo 10
M® YMOBHO BBaXalTh Malo B's3kuMu. Ilix dac ix
MepeMilIyBaHHS  NPAKTUYHO  3aBKAH  PeaTi3yeThCs
TypOyIeHTHHUHA pexum PyXy 3 IUTTHKaM1
MepeBakaloyoro Makpo- 1 MikpomepemimryBaHHA. B
cepenoBUIIaXx 3 OUTBIIAM KoedimieHTOM AWHAMIYHOL
B'I3KOCTI Ta B amaparax OUIBIIOro 00'eMy 3pocrae
BIpOTIIHICTh ICHYBaHHS 30H JAMIHAPHOTO pyXy, €
NepeMillyBaHHsI NPaKTHYHO HeMmae. Y TakoMy pasi, Ciix
3aCTOCOBYBATH arapaTH THX TUIIB, SIKI pEKOMEHIYIOThCS
JUTS] BUCOKOB'SI3KHX 1 HEHBIOTOHIBCHKUX piauH [1, 2, 6, 7].

Kpamoro mnepeminryBaHHsSi MOXXHa JOCSTTH, SKIIO
BCTAaHOBUTH KiNbKa IEPEeMIilTyBaJbHUX OpTraHiB SK IO
BHCOTI, TaK 1 110 TOPH30HTAILHOMY Mepepi3y amapara [1,
6, 71.

Merta gocJaigkeHb

Mera pochmijpkeHb — BH3HAUUTH  IapaMeTpu
IIHEKOBOTO POO0OYOro OpraHy KOpPMOAIpUTOTYBaIbHOTO
arperaTy Jis 3a0e3IeYeHHs CaMOOYHIIEHHS, 3aJIeKHO BiJ
Horo yactoti o0epTaHHs Ta TUIIOPO3MIPY arperary.

Pe3yabTaTh gocaigxkeHHst

B mpomeci mpuroTyBaHHS KOPMOBOI CyMimIi Oyio
BHSBIICHO, 1o OaraTo(yHKIIOHABHI
KOPMOIPUTOTYBaJlbHI ~ arperatd 3  BEPTUKAJIBHO
pO3MIIlEeHNM KOHIYHHUM IIHEKOM Yy OyHKepi, MaioTh
BEITUKY CIIOKHBaHy MOTYXHicTh, (6inbire 35 kBrt) [4, 9].
CrioxuBaHa TOTY)KHICTh, Ha TPHBiA poOOYMX OpraHis,
MPaKTUYHO TPSAMOMPOMOPIIiHHA YacTOTi  oOepTaHHS
mHeka. [Ipm 30inpImeHi YacToTH oOepTaHHSA MIHEKa
e(eKTUBHICTh NOAPIOHEHHS Ta 3MIIIyBaHHS CYTTEBO HE
3pOCTa€, HAaMHU OOIPYHTOBAHO YacTOTy OOEpTaHHS IIHEKa
16-20 xB™L, Ipu nopiGHEHHI PYIOHIB Ta NaKiB i B pesxuMi
3MiITyBaHHS Ta po3naBaHHs 24-25 x8L. Omnak, B npoueci
po3maBaHHS KOPMOBOi CyMilli, HAasBHHH IIHEK He
CaMOOYHIIIAETHCS BiJ KopMiB (puc. 1).

Puc. 1. IlInex micnst BUAa4i KOPMOBOI cyMili.

CaMOOUYHIIICHHST BUTKIB ITHEKA IIPH HU3BKIH 4acTOTI
ix oOepTaHHS MoOXxe OyTH 3a0e3ledeHe y BHIAJKY, SKIIO
TBIpHA BHTKa pO3TAIIOBAHA HE IMEPICHIUKYJSIPHO, a
MOXWII0O 70 oci mHeka. i mporo Oymm TpoBeeHi
AQHANITHYHI JOCTDKEHHS I BU3HAYCHHS MOTPiOHOTO

KyTa HaxXWJIy BUTKa, B 3AJISKHOCTI BiJl YaCTOTH 0OEpPTaHHS
IrHeKa. 3a TrinoTe3y Oyio MPHHHATO, IO HAXWJI TBIpHOL
BUTKAa  IHEKa, INOAO  TOPHU3OHTaNi,  JIO3BOJHTH
iHTeHCH(IKyBaTH TPOLEC CXOKEHHS KOPMOBOI MacH 3
BUTKIB IITHEKa.

Puc. 2. Jlo BU3Ha4eHHs NapaMeTpiB LIHEKA.

OOrpyHTYBaHHs CKJIagHOT (OPMH IIHEKA BUMAarae
MPUHIIUIIOBO HOBUX TIiOXOMIB JO BH3HAYCHHS HOTO
mapameTpiB. JliaMeTp IIHEKa BU3HAYAETHCS, BUXOJSIIHN i3
YMOBH e()eKTUBHOCTI TPOIECYy NPUTOTYBAHHSI KOPMOBOI
cyMminni Ta 3a0e3MEeYCHHS 300TEXHIYHHUX BHMOT, SKi
CTaBJISITHCSI IO KOPMOIIPUTOTYBalbHUX Mamuuu [2, 3, 5,
8, 9]. B nepuiy uepry, yHEMOXIMBJIEHHS 3aCTiIHHUX 30H.
BiamosigHo, miamMeTp HIKHBOI OCHOBH IITHEKa TOBUHEH
JIOPIBHIOBAaTH BEJIMYMHI HIKHHOI OCHOBH KOHYycCa, 3a
BUKJIFOYCHHSIM TEXHOJIOTTYHOTO 3a30PY, D = 2Rum — 2Al.
CTOCOBHO BEpPXHBOI OCHOBH — ii IapaMeTpHu BU3HAYAIOThH
BUXOJSYU 13 TPOAYKTUBHOCTI IIHEKa 3 BpaxyBaHHIM
BU3HAUCHUX TTapameTpiB OyHkepa (puc. 2).

Yacroty o0epTaHHS pOTOpa BH3HAYAIN 3 YMOB PYXY
KOPMOBHUX KOMIIOHEHTIB IO #oro nmoBepxHi. Ha kopMm mo
BCif TOBEpPXHI NIHEKAa [ifOTh: CHJIAa TOKIHHI mg,
BIIICHTpPOBA CHJIA iHEpHii mRw?, HOpMalbHA pPeaKIis
mrHeka N, cuia TepTs 1Mo TBUHTOBIM HaBUBILI f mg, cuia
Kapiomnica 2mwv Ta Tepts Bin Hei 2finwv.

mR 2 > fing +2finwv. 1)

IlepemilnenHss KOPMOBHUX KOMIIOHEHTIB B Oik
30BHIITHBO{ TIOBEPXHI IITHEKA MOXIMBE, SKIIO CHIIa
iHepii OiTpINa 3a CHITy TEpTs, [0 BUHUKA€E BHACIIIOK il
CHIIH 3€MHOTO TSDKiHHSL.

OunmieHHs BHUTKIB IIHEKAa BiJ KOPMOBOI cyMimri
JOCSATAETHCS 3 TAKAX YMOB:

Fo =N+ F, sin  sin o - Fsy cos p cos o +
+F, sin f sin a - Fn sin B sin a =0,
Fo = Fy cos p cos o + Fyp sin fsin o - Fp +
+F, cos § cos a - Fun cos f cos a > 0; 2)
TIPM HaxWITy TBIpHOI 1THEKa (pHc. 3).
tg B = — fg—za)zR—Z(uv+2);wv :
ﬁ(fw R+2fwv-2f*wv+g)

©)

2nR(fg—w?R—2wv+2fwv)
S(fw?2R+2fwv-2f2wv+g)’

B = arctg 4)
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Puc. 3. JIo Bu3Ha4YeHHsI KyTa HaXWy TBIPHOI IIHEKA.
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Puc. 4. 3anexHicTh HCOOX1THOTO KyTa [3 pO3TalllyBaHHS BUTKA ITHEKA /IO TOPU30HTY BiJ BiJICTaHI JI0 OCI ITHEKA MPH
PI3HMX YacTOTax HOro 00epTaHHs, 38 yMOBH 3a0€3MEUEHHS CAaMOOYHIIICHHS.

Ha puc. 4 moka3aHo, 0 CAaMOOYHIIICHHS BUTKIB, IPH
MEPIeHANKYIIAPHIM ~ PO3MIIICHHI 11X 1O OCi [IHEeKa,
3a0e3meuyeThCs TUIBKH TIPH 9acTOTi 0OCpTaHHS HE MEHIIIE
25 xp. KyT Haxuily TBipHOi BUTKIB IHEKa 0 FOPU30HTY,
npu yacToTi obepranns 20 xBl, Mae nepeOyBaTu B MeKax
29 rpaayciB npu BijactaHi g0 oci obepranas 0,3 M 3a
TOPHU30HTAIBHOTO IMOJIOKEHHS BigHOCHO mHuIma MKKITA
npu Bifcradi 1o oci obepranus 0,48 m. [lpum wacrorti
obepranHs ImHeKa 25 XB™' — BigOyBacThCA CAMOOUYMILICHHS
YCiX BUTKIB IITHEKa.

AHani3 J0CHiDKeHb IPOIECiB MPUTOTYBAaHHS Ta
pO3/aBaHHS KOPMOBOI CyMiIli MOKa3aB, IO IPH YacTOTi
obepranns 16-20 xB? kpaiie HpoBOAMTU MOAPiIOHEHHS
rpyOMX KOpPMiB B PYJIOHAX Ta MakKax, a TAKOX 3/iHCHIOBaTH

3MIITyBaHHS 3 IHIIMMH KOMIIOHEHTaMH. Y IIbOMY BHIIAIKY
€ MOXJIUBICTH IIOBHOTO DPYHHYBaHHS BEIMKHUX YaCTHUH
pyJoHy abo maka.

BucHoBok
Buxopucrtanus IS 3MiITyBaHHS KOPMOBHX
KOMIIOHEHTIB IITHEKOBOTO pobouoro oprany 3

BCTAHOBJIGHHSM TBIPHOI BHTKa IEPIEHIUKYISAPHO JIO
BEPTHKaJbHOI OCI IIHEKa, 32 YMOBH CaMOOYMILCHHS,
MOXJIMBE TpH 30i7pIIeHI YacTOTH oOepTaHHS IIHEKa
Oinbime 25 xp™.
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OTIPEJIEJIEHME YCJIOBUM JIJII CAMOOUYUCTKU
IMHEKOBOI'O PABOYEI'O OPTAHA
KOPMOITPUTOTOBUTEJIBHOI'O ATPETATA
B. C. Xmenesckuii

AnHoTtanmsi. Ha COBpEeMCHHOM JTame pa3BHTHUS
JKUBOTHOBOJICTBA, KaK B MHUPOBOW MPAKTUKE, TaK H B
VYkpanHe Bce Oosblliee paclpoCTpaHEHUE MPUOOPETAIOT
KOMOWHHPOBAHHBIE KOPMOIIPHTOTOBUTEIBHBIC arperaThl
JUII  TPUTOTOBJICHHWS KOPMOB, KOTOPBIE  COYETAIOT
BBITIOJIHEHHS OTIEpaliii M3METIbUCHUS W CMEIIMBAHUSA, a
TaKXKe 00eCTeYnBaOT TOCTABKY M JO3UPOBAHHBIC Pa3Iadn
KOpPMOB. VX MOJOXUTEIBHBIME TIPU3HAKAMH SBIIAIOTCS
MOOMJIBHOCTD, NPOCTOTa KOHCTPYKIUU U YKOHOMHYHOCTB.
Bce 910 BBI3BIBAECT OOJBIIONH MHTEPEC K 9THM MalIdHAM Y
CIELUAINCTOB XO3SHCTB C Pa3sBUTHIM KMBOTHOBOJICTBOM
pa3nuuHoit HopMBbI COOCTBEHHOCTH.

3a pyOexoMm Takue MamuHbl HaspiBaloTcs TMR
mixer, 9TO B TMEPEeBOAC C AaHTIUICKOrO O3HA4YaeT -
MOJTHOPAIIMOHHBIE CMECHTENH. TeXHONOTHSA MOATOTOBKH
KOPMOB K  CKapMJIMBaHMIO B TaKUX arperarax
MpeaycMaTpUBaeT MHHAMANBHYIO 00paOOTKYy HMCXOMTHBIX
KOMIIOHCHTOB (JZOM3MENBUYCHNS W CMCIIMBAHUSA), KOTOPas
crocoOHa o0ecneunBaTh YIOBJIETBOPHUTEIHHOE KadueCTBO
HPUTOTOBJICHUS] KOPMOBBIX CMECEH.

CpaBHeHune peuenTa KOPMOBOTO panmoHa
CBPOINCICKUX CTpaH U YKpawWHbI YKa3bIBAaCT Ha TO, YTO B
Halmied cTpaHe KPYHNHOMY pOratoMy CKOTy OoJjblie
CKapMJIMBAIOT JUTMHHOBOJIOKHUCTBIX KOPMOB, KOTOPKIC
3apaHee HE M3MeNb4aloT. Takas KOpPMOBask CMECh 4acTo
o0pa3zyeT 3acTOiHBIC 30HBI B OYHKEpe.

B Vkpawmne, ceromHs, OCHOBHBIMH TpoOJieMaMu
dep™, tae comepxutcst KPC sBisieTcss He3HAYUTENBHOE
obecrieueHns TIPOU3BOICTBECHHBIX MIPOIIECCOB
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IIPUTrOTOBJICHUA W pa3gadyd KOPMOB TCXHUYCCKHUMU

CpeACTBaMHU.
[TosTOMY BO3HHKAeT BOMPOC pa3pabOTKU HOBBIX
TEXHHUYECKUX peLICHuiA, KOTOpbIE obecrieuat

KOHKYPEHTOCIIOCOOHOCTB KUBOTHOBOTYECKOH TPOIYKITHH,

MTOJTyICHHOM Ha epMax KPYImHOTO pOraToro CKoTa.
KawueBble caoBa: KHBOTHOBOIYECKas (epmMa,

MIPUTOTOBJICHHE KOPMOB, arperar, IIHEK, KOPMOBasi CMECh.

DETERMINATION OF CONDITIONS

FOR SELF-PREPARATION OF MECHANICAL

WORKING ORGAN OF CORROSION PREPARATION
AGGREGATE
Khmelovskyi V. S.

Abstract. At the present stage of livestock
development, both in world practice and in Ukraine,
combined feed preparation units for feed preparation,
which combine the operations of shredding and mixing,
and also provide delivery and dosage of feed distribution,
are becoming increasingly popular. Their positive features
are mobility, ease of design and cost-effectiveness. All this
is a matter of considerable interest in these machines from
specialists of farms with developed livestock of various
forms of ownership.

Abroad, such machines are called TMR mixer, which
in English means - full-time mixers. The technology of
feed preparation for feeding in such aggregates involves
the minimum production of the initial components (before
crushing and mixing), which is able to provide a
satisfactory quality of the preparation of feed mixtures.
Comparing the recipe of the diet of European countries
and Ukraine indicates that in our country cattle feed more
long-fiber feed that is not pre-crushed. Such a feed mixture
often forms stagnant areas in the bin.

In Ukraine, today, the main problems of farms
keeping cattle are not significant provision of production
processes for the preparation and distribution of feeds by
technical means.

Therefore, the question arises about the development
of new technical solutions that will ensure the
competitiveness of livestock products obtained on the farm
of cattle.

Key words: livestock farm, feed preparation,
aggregate, screw, feed mixture.
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