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Buznaueno 30HY 8UKOPUCMAHHA DIMEPHO-HONCOBUX PI3ATbHUX ANApAmis y Kop-
MosupoOHUYMET. ExcnepumMermaibHo GUIHAYCHO BNIUE HANPAMKY Ma ydcmomu
06epManta OUCKOGO20 HONCA BIMEPHO-HONCOBO20 PI3ATbHO20 anapama Ha 3VCui-
A Ma KPYmMHUL MOMEHM NPU PI3AHHT 10y epHlL.

Knwuoei cnoea: anapam pizanbhuil, Hide OUcCKogull, Gimep, 3VCULIA 2OPUZOH-
MantbHl Ma epmuKaIbii, MOMEHM KPYMHULL

IIpobuema. Cran i piBeHb PO3BUTKY TBApHHHHITBA MOoTpedye Biamo-
BifHOTO HOMY KOpPMOBHpOOHUIITBA, TOOTO 006 €MIB 1 SKOCTI 3aroTOBIIO-
BaHuX KopMmiB. CTBOpeHHS MINHOT KOpMOBOI 0a3u HeMOKIuUBe 0e3 BHKO-
pHCTAaHHS HOBITHIX TEXHOJIOTIH 3aroTiBii Ta 30epiraHHs KOpMiB, Cy4acHHX
KOpMO30upansHuX MamuH. B Ykpaini BUKOPHCTOBYIOTE yCi PI3HOBHIH CTe-
0/10BHX KOPMIB: CHIIOC, CIHAXK, 3eNleHHH KopM, ciHo. Maitxke 85 % credno-
BHUX KOPMIB — 11¢ MoApiOHeH] KopMHU, 111 30UPaHHS SKHX 3aCTOCOBYIOTH SIK
NpHYINHI, Tak i camoxiani komOaiinu. [Togpibuenus nucrocTedn0BOT MacH
€ OJHIEIO 13 €HEProMICTKHUX OIlepallii, BiJ AKO1 3aJIeKUTh KIHIEBA AKICTH
0/IEPKAHOT0 KOPMY. 3aCTOCYBAHHS Ta BIIPOBAKEHHS eHepro3depirandnx
TEXHOJOTIYHUX MMPOoLeciB Ta 3aco0iB A4 3aroTiBli ciHa, ciHaxy Halypae
0COOIMBO aKTYalLHOTO 3HAYEHHS, BPAaXOBYIOUH IHTEHCUBHUN PICT LiH HA
nusenbHe nansHe. [Ipuknagom Moske OyTH 3aroTiBid ciHa Ta CiHaXKy 3 BH-
KOPHCTaHHAM Ipec-Miadupadis Ta BI3KiB-MAOHpauiB, 10 MICTATE OiTepHO-
HOXKOBMIf pizansHuil anapar [1].

Amnajiz ocrannix gocaigzens i mybaikaniii. Cepen cBiTOBHX Tije-
piB BUpoOHHUITBA 3ac00iB MexaHi3alil 3aroTiBii KOPMIB MOKHA BBakKaTH
takux: Claas, Krone, Deutz Fahr (Himeuunna), Pottinger (ABctpis), New
Holland (CILIA) SIP (Cnosenis) Ta inmri. bynosa, npunuun poboTH i Tex-
HiYHa XapaKTepUCTHKAa Mpec-miadupadiB Ta Bi3KiB-Mia0HpadiB BKazaHUX
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BUPOOHHKIB omucaHa y pizHHX mkepenax [2, 3, 4, 5]. Pesyasratn anamnizy
KOHCTPYKIIHHNX ocoOnuBocTelt moapidHIOBATLHUX NPUCTPOIB Nigbupauis
nucrocTednoBol MacH Ta OCHOBHI BIAMIHHOCTI MOAPIOHIOBANLHUX TIPH-
CTpOIB npec-nigdbupadiB Ta Bi3KiB-migdoupauis okpemux ¢pipm sk Pottinger,
Claas, Krone naBeneno B npausx [6, 7].

B Vkpaiui TexHonorivmi mpouecy 3aroTiBili KOPMIB i3 3aCTOCYBaHHIM
TaKMX MAllWH 3 POKY B pik HaOyBalOTh BCE IIHUPLIOTO BUKOPHCTAHHA. SIK
CBIIMATEH PE3YILTAaTH, MIOPIYHUH NPUPICT NPOAAKY Bi3KiB-miaOUpadiB cTa-
HoBuTH 80 - 100 % [8].

Pizanpui npucTpol cydacHHX BI3KIB-TIIOHMpaydiB MICTATH JKHUBHUIILHO-
TpaHCHOpPTYIOUHI poTop Ta 610K pizansHUX HOXKIB [6, 7). Potop 3ae6ins-
IIOr0 BUKOHYETHCS Y BUITIA/II TOPU30HTAALHO BCTAHOBASHOTO LIMIIIHAPA i3
Ha0opoM nonapHo BCTaHOBIEHUX MUIacTHH (0iTEpiB), SKi YTBOPIOIOTE Iepe-
BaXKHO ILIICTH, BiciM chipanenogidnux psais. Pigme porop BUKOHYIOTH V
BUITIA/IL €KCLEHTPHYHOTO MOTOBMIIA 3 KEPOBAaHUMHU rpabnuHamu (y Mojeni
Bi3KiB-migdupauis Titan ¢ipmu Krone). Binok pizansHUX HOXKIB BHKOHAHHH
y BUIIIAAI HAboOpy MIacTHHUACTHX HOKIB B OJMH UM JBa paau. Tpasepca,
Ha AKiH BOHH 3aKpillIeH] TAPaBIiyHO, MOBEPTAECTLCA | HOKI BUBOIATECA 13
30HH pi3aHHA.

[Topan i3 nepeparamu BHKOPUCTAHHS OITEpHO-HOKOBHX pi3aidbHHX
anapariB cliJ BiA3HAYHTH 1 iX HEJONIKH, fAKi, Iepul 3a Bce, NOB g3aHi I3
eHepreTHYHUMH 3aTparamu. HepyXxoMi ceprnoBuani IiiacTHHYACTI HOXKI pi-
3aJIbHOr0 MEXaHi3My e(eKTHBHO INpalIioloOTh JHIIE MPH Nepepi3aHHi TOH-
KOTO mrapy matepiamy. ¥ BHMajaky 30UIbIIEHHS MOJa4l POCIHHHOI MacH y
30HY pi3aHHS, HABAaHTAKEHHS HA OJHH HUK MIZIBHLIYETLCS (0COOIHBO MpH
cIIpanbOBaHUX pi3albHUX Kpalikax), MaTepial He BCTHrae nepepisaTucsk i
KOHLIEHTPYEThCA Ha KIiHIAX JIe3a HOXKA, 3a PAXyHOK HOro 3pOcCTae 3yCcHI-
7 pi3aHHd, 10 }# MPHU3BOAUTL J0 CHOPALIOBAHHI MEXaHI3MY 3aXHCTy HOXKa
pizaabuoro amapara. Lle sumxye ctynins noapibuenns crebnosoi macu Ta
IPHU3BOANUTE A0 HEPIBHOMIPHOTO CIIPAIIOBAaHH KpaHKH HOXKa.

[Tomonanua BKa3aHOTO HEAOMIKY MOMKJIMBE LLISXOM BHKOpPHCTaHHS Oi-
TEPHO-HOKOBOTO pi3albHOTO anapara 3 IHCKOBHMH Hokamu [9, 10, 11,12].

MeTa gocaisKeHHsI: BU3HAUYEHHS BIUIMBY YacTOTH Ta HAaNmpsIMKy o0ep-
TaHHS aKTHBHOTO JUCKOBOTO HOXKa OITEpHO-HOXKOBOTO pi3anbHOTO anapara
Ha CHJIOBI Ta HEPreTHYHI MOKA3HUKHU MPOIlecy pi3aHHs.

PesyabraTn pocaigkens. /1 excnepMMeHTaIbHOTO BU3HAYCHHS 3Y-
CHJIb pi3aHHA HAa aKTMBHOMY JMCKOBOMY HOXKI Ta KpYTHOTO MOMEHTY Ha
Bany Oitepa Oyna pospoliena ekcriepuMeHTalba yeTanoBka(puc. 1).

OcHOBHUMH Ti By3laMHu € pama |, 1uckoBHH HIk 2 Ha TeH3o00mopax 3,4
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ta OiTep 6, perynboBanuil npusoj OiTepa Ta Hoxa. Jlng peecrpauii ropu-
30HTAJIBHUX, BEPTHKAIBHAX 3YCHJIb HA JHCKOBOMY HOXKI Ta KPYTHOTO MO-
MeHTy Ha Oitepi Oyna nepenbadena cucTema, IO BKIIOYAna MiICUIIOBAYI,
OJI0K JKMBIIEHHS Ta WIBUAKOAIIOUHI caMonucens (puc. 2).

Puc. 1. Cxema excriepuMeHTAILHOT YCTAHOBKH OITEPHO-HOKOBOTO pi-
3aJIBHOTO anapara 3 JHCKOBHM HoOkeM: l-pama, 2-Hix AuCKOBHH, 3.4-TeH-
3o0mopu, S-axeni, 6-Oitep, 7-maneus OiTepa, S-HampapngiOua HUKHS,
9-HampaBmAIOua BEPXHS

TenzoaaTiuK TenzpaarTyuk JlaTHHK NOBOPOTY TeHn3oaaT4HK

BEPTHKANBHHXY 3VCHIE FOPHIOHTATBHHX 3YCHIB NanbUiB KHBHIBHOTO KPYTHOTO MOMEHTY

HCKOBOID HOWA

HCHKOBOTO HOMA poTopa

A

Y

- Ne 1 - No 2
Tenzonigcuaroeay TE) Tenzoniacunoeay
"TOTTA3-4-02" "TOITA3-4-02"
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IMpunag medakogiouui | ~220B T

camonucens H 338-611 [ 50T0  e——  \, pyqo

Puc. 2. Cxema BUMIPIOBAHHS CHIIOBHX NOKa3HHUKIB MIpoOLECy

JlocnigxeHHs npouecy pi3aHHsA JHCTOCTEOI0BOT MacH MPOBOIHIN Ha
mouepHi (copt Binnuuanka) sosnorictio 64,2 - 68,1 %. Hactora obepranns
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KUBHILHOTO poTopa Oyna nocrtiiinoo (33,9 06/xB), a yactora obepranus
JHUCKOBOTO HOMKA 3MIHIOBanachk y mexax Big 35,6 06/xs mo 135,3 06/xs.,
npHYOMY AHCK o0epraBcs fK 3a HaNpPsSMOM I0jadl MacH, Tak 1 MPOTH Hel.
Hocnigxenna pukonano Ha Oitepi miamerpom 460 MM 3 oHICIO Hapoo
najubliB Ta JUCKOBOMY HoOki giamerpom 500 MM, mIo Jano MOXKIHBICTH
(ikcyBatu oaHopasose pospizanns nopuii macu. Ilopuii macu dopmysa-
JIACH 13 cTebe MIOUEepHH Y BUIVIAAI CHONUKIB NOCTIHHOT noxuuu (250 Mmm)
Ta pizuoi Baru (Big 200 no 650 r), skl NOWITYYHO MOAABAIKCS 0 pi3albHO-
ro anapata. B nepepizanomy cHONHKY 3BasKyBaJlacsl HE PO3pizaHa HacTHHA,
110 JlaBajio 3MOTY 00paxyBaTH 3arajibHy Nepepizany VIO i TAKHM YHHOM
oninoBaty nogady. Ha nmouatky Ta y KiHLi ZOCHKEHD 31HCHIOBATH Tapy-
BaHHS CHIOBHUX JaTYHKIB Ta KPYTHOIO MOMEHTY.

Ha puc. 3, 4 naBeseHo 3aneHOCTI NUTOMOTO TOPU30OHTAIBHOIO P "
BEPTUKAIBLHOTO P , 3yCHIIb pi3aHHs, KPYTHOTO MOMEHTY M | Bill 4acToTH
obepranHs JIMCKOBOTO HOMKA N 3a HAIPAMOM I0ja4i MacH Ta HPOTH.

AHaunis EKCHepHMeHTa‘thHK JaHUX CBIAYHTHL NP0 Te, MO0 TUTOMI 3y-
CHJIIISL pI3aHHA, KPYTHHH MOMEHT Ta BKHMBAHA IOTYXKHICTH 3MEHIIYIOTBCS
13 30IBHIEHHAM 4acTOTH 00epTaHHs JUCKOBOIO HOXKA MpH 00epTaHHi Horo
AK 3a HanpsAMoM mojadi ctebi1oBol MacH 6iTep0M Tak 1 npotu. Tak, mpu
4acToTi 0bepTaHHs AUCKOBOTO HOXa n, = 35,6 06/xB. (V= 0,93 m/c),
a JKUBUJIBLHOTO poropa n, = 339 06/XB. r,, = 0,53 m/c) mpHSOHTaJ'ILHe
3YCHIUIS Ha AHCKOBUN HIXK [TEPEeBHILYE BepTHKaﬂbHe y 4.9 paza (kinemaTuu-
Huil mapamerp pisuuii A = 1,75). [lpu 36inbwenni n, 1o 153 06/xs. (V=
4,0 m/c) 3ycHIs 3MEHIIYIOTECS y YHCIOBOMY 3HAa4eHHI y 2 pa3u, KpyTHHIH
MOMEHT Ha XKHUBUILHOMY poTopi 3sMenuyerses 3 7,5 Hv/em? no 2,4 Hm/em?.

AHanoOriYHUH XapakTep 3MIHM 3YCHUIL Pi3aHHS, KPYTHOTO MOMEHTY
IPOCTIAKOBYETLCA 1 TIPH 00EPTAHHI JHCKOBOTO HOKA B 3BOPOTHIO CTOPOHY.
Bpaxosyroun, mo Hik obepraeThes NPOTH Mojadi cTednoBOT MacH, po3mno-
AT cuia, AKl J1I0Th HA HiXK, gemio iHmui. Tak, 13 30UIbIIEeHHAM 4acTOTH
obepTaHHs JMCKA TOPH30HTAIBHE 3YCHIUI CTPIMKO 3MEHIIYETHCA, a Bep-
THKaJIbHE HABMAKW — Aemlo 30iabiyeThed. [lopiBHIOIOUHN cyMapHe 3ycHILTA
pizaHHs, 110 BUHUKAE HA :J,MCKOBOM)/ Hoxi (n, = 120 06/x8), mpu obepran-
Hi 3a nozauero macu (P, = 15,6 H/cm®) Ta mpu oGepranni npotu noznavi
(P, =247 Hlew?), MOKHa CTBEPAKYBATH, 10 IIPH 3BOPOTHOMY 0bepTaHHI
sycuis 6inenie Ha 63,2 %. BizyanbHo ananizyious 3pi3, cllil BKasaTu Ha
YHCTINIY TOBEPXHIO MPU 3BOPOTHOMY 00€pTaHHI AUCKA.

Kpyruuii momenT B 000X BHIIaAKax BiAmoBifae Benuuuui sycuss. Lle
Jla€ MOXKIIMBICTH CTBEP/UKYBATH, L0 IepepizaHHs BinOyBaeTbCs Ha AMCKO-
BOMY HOXKi 0€3 MPOKOB3yBaHHSA THUCTOCTeONeBOl MacH Mo nansli OiTepa.
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Puc. 3. 3anexuicts
OUTOMHX TOPH30HTAb-
HUX | BEpTHUKAIBHHUX 3y-
CHIIb Pi3aHHA, KPYyTHOTO
MOMEHTY Ta BHKOpPHCTa-
HOT MOTYKHOCTI B 9ac-
TOTH 00epTaHHs JUCKO-
BHX HOXKIB (3a Iogadyero
Macu):0 — MUTOMI TOpH-
30HTANBHI | BEPTHKAIbHI
3YCHANA, X — HHTOMHH
KpyTHHI MOMEHT, HM/cm?

Puc. 4. 3anexuicts
OUTOMHX TOPH3OHTAIL-
HUX 1 BEpTHUKAIBHUX 3Y-
CHIIb pi3aHHA Ta KPYTHO-
ro MOMEHTY BiJl 4acTOTH
obepTaHHs IMCKOBHUX HO-
KIB (MpOTH MOga4ui MacH):
O — TMTHTOMI TOPHU30HTATb-
Hi | BEpTHKAIILHI 3YCHILISL
pizanus, H/em* x — mu-
TOMHH KpYTHHH MOMEHT,
Hwm/cm?
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BucuoBku. ExcniepuMeHTaNBHO OCTIAUBIIN podoTy OITEpHO-HOKOBO-
rO pi3ajbHOTO anapara AUcTocTe0NI0BOT MacH, MOJKHA CTBEPIKYBATH:

* 3aCTOCYBAHHS AKTHBHHUX JUCKOBHX HOXKIB Yy pi3albHOMY amapari aae
MOJKJIHBICTh 3MEHIIMTH ITMTOME 3YCHJUIS pi3aHHA, KPYTHHH MOMEHT Ha
KUBHJILHOMY poTopi. 301nbiIeHHsa 4acToTH 00epTaHHI IUCKOBOIO HOXKA 3
35.6 no 153 o6/xB npu HesMiuHiN yacToTi 0bepranus Oitepis 33,9 06/xB
NPU3BOJUTE /10 3MEHLIEHHS 3araibHOrO MUTOMOTO 3yCHILIA pisanus Py
2 pa3u, KPyTHOTO MOMEHTY Ha JKMBHIBHOMY poTopi Ha 32 %.

* 3arajbHE MHMTOME 3yCHIUIS pisanus P, 110 BUHHKAE HA JHCKOBOMY
HOKI (n = 120 06/xB) npu obepranHi #OTo 3a Moja4eio Marepiany Ha 63,2
% MeHn1e, Hisk Ipy o0epTaHHI NPOTH MoAAUL.

BIBJIOTI' PADISI

1. Xonooiox O.B. Bitepno — HOKOBHUI pi3anbHUi anapart Ta foro kiaacu-
¢ixamiitni oznaku // MixkBia. Temar. Hayk. 30. Mexanizauis Ta enex-
Tpugikauis cinbepKoro rocrnogapersa. — I'mesaxa. HHI[ “IMECT™,
-2003. - Bum. 87. C. 174 — 180.

2. Kaneudpyso I, @inonenxo JI. Punok Bi3zkis-niidupadis- noapidoHio-
BauiB B Ykpaiuni // llponosunisg. — 2011. - Ned. — C. 116-120.

3. Cyuacni mendenyii po3BUTKY KOHCTPYKIHM CUIBCBKOTOCIOAAPCHKOL
texniku // 3a pea. B.1. Kpasuyka, M.I. I'puniumuna, C.M. Koans. —
K.: Arpapua nayxka. - 2004. — 396 c.

4. Manenskue pomoper: nyuuias peska // CoBpeMeHHas CeNbXO3TEXHHU-
ka 1 obopynosanue ot profi. — 2010. - Ne3/4. — C. 72-75.

5. Xaiiny-Ionmep Iepuexaysen. lloxuparens cunoca. Menelranue npu-
uen-nogbdopmuka Jumbo 6600 D ot Pottinger // TpakTopet u apyras
CeNnbCKOX03AlcTBeHHas TeXHHKa, CrelnanbHBIi MPOEKT KypHAIoB
“Ilpodu™ u “Tlponosuuus™. — 2005. - Ne 10. - C. 118 — 121.

6. Xonodox O.B. OcobnuBoCcTI KOHCTPYKIill MoapiOHIOBaIbHUX NpH-
cTpois-nigbupauis Pottinger // 36ipuuk naykosux mpaus BHAY, Ne
5 — Cepis. Texuiuni nayku. — 2010. — C. 81-89.

7. Xonoodiox O.B. Kouctpykuiiini 0codnuBocTi NoaApiOHIOBATLHUX TIPH-
cTpoiB 3apybixuux nigbupauis Claas ta Krone // 36ipHuK HayKoBHX
npaus BHAY,— Cepisa. Texniuni nayku. — 2011, - Ne 6 — C. 76-86.

8. Ymo oxynumcsa Ovicmpee — NPULEN-TTOA00PUINK HIH KOpMOyDbopou-
uelil komOaiu? // 3epro. — 2011. - Ne 4(60). — C. 127-130.

9. lexnapayitnuti namenm Yxpainu nHa BuHaxig Ne 53287A (TAO01[
34/00). Pizanpuuii amapat Ne 2002043262, 3assn. 19.04.2002, ony6i.
15.03.2003, 610m. Ne 1, 2 c.

257



MEXAHIKO-TEXHOJIOTTHHI TTPOLECH, BHKOHABHI OPTAHH TA MALIHHN JUTA TBAPHHHHL[TBA

10. Jexnapayitinuit namenm Yxpainun na suHaxig Ne 55905A (AOLJ
43/08, 151/10). Pizansuuii anapat Ne2002076024, zassn. 19.07.2002,
omybn. 15.04.2003, 61om. Ne 7 . -2 c.

11. ITamenm Ne 73811, Vkpaiuna, M., ki1.” A01J] 90/04. [TlinGupau-nasau-
TaxyBas cTeDIIOBHX MaTepiaiB. Jlorsun O.1., Ky3pmenko
B.®., Xonogiok O.B. (Vkpaiuna), Ne 2003054827, zassn. 27.05.2003,
ony6mn. 15.09.2005, 6101. Ne 9. — 3 c.

12. [Tamenm Ne 89655, Vkpaina, MIIK (2009), AOLJ 34/00, AO1 F
29/00. Pizanpuuii anapar crebmosux marepianis. Kyssmenko B.D.,
Xonomiox O.B., €cunmuyk M.L (Vkpaina), Ne a2007072011, zaasm.
26.06.2007, ony6x. 25.02.2010, 610m. Ne 4. — 4 c.

MNOKA3ATEJIN PABOTbBI BUTEPHO-HOXKEBOI'O PEXKYUIET'O
AIIMTAPATA

Obcyacdena yerecooipaznochib UCHOB306AHUA 6 KOPMORPOU3E0OCMEE NPULLe-
HOG-HOODOPUUKOB-MPAHCROPMUPOBIUKOE U npecc-nodbopujukoes. [lpedcmasieno
pazpadomanroe UIMeIbYUMEeTbHOe VCmpolucmeo, Komopoe codepicum oumepHo-
HOXcesoll pexcyuuil annapam. llpugedennl pezyibmamsl e20 SKCNEPUMEHINANbHbBIX
ucenedosanil.

Knrouegvie cnoga: annapam pexcyuuill, HOMC OUCKO8bLI, Bumep, VCWIUA 2opu-
BOHMATbHBIE U GEPIMUKATLHBIC, MOMEHI KPVISAW UL

EXPERIMENTAL INVESTIGATION OF THE KNIFE-GRINDER
BITERNO APPARATUS

Discussed the usefulness of a fodder-trailer-loading transporters and
presspodborschikov. Presented by developed-ing shredding device that contains
biterno-blade Cutting machine. The results of his experimental research.

Key words: Cutting machine, knife disk, impeller, the efforts of the horizontal
and vertical twisting moment.
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