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AHHoTauma. Llenb nccnefosaHna — onpeaeneHue cTeneHn BAUAHUA TEXHOMOMMYECKOTo 3a3opa B U3MenbYaloLleM annapaTe ¢ perynupye-
MbIM pexuMoM paboThkl B BarbLieAeKOBON APOGUIIKe Ha rpaHynoMeTpuyeckuil cocTas KOPMOB 1 onpeAeneHue onTUMansHOW BeNMYMHBI 3a30pa,
obecrneynBaroLlero HeoGxo4MMYHO OAHOPOAHOCTE CMECU, CHIBKEHNE KOMNMYeCTBa MyUHbIX PPaKLWiA U yBENUYeHWe NpoussoauTensHocTh. Obbek-
TOM MccnefoBaHua Gbina Apoburnka KOpMoB, MMetoLas BasbLeAeKoBbIN N3MenbYatoLLUi annapar, KoTopblid obecneyrnBaeT NPoLEecc n3Merns1e-
HWA MyTeM perynupoBaHusa 3a3opa AekW OTHOCUTENbHO Banbl@ AnA MonyyYeHWa onTUMarnbHOro rpaHynoMeTpuyeckoro coctasa 6e3 ocTaHOBKU
npouecca gpobneHna. CosgaHue HOBOMO TUNA MalUMHbLI ANA NPUTOTOBMEHNA KOHLEHTPUPOBAHHEIX KOPMOB C UCMONBb30BaHWEM BarbLieAeKOBOro
YCTPOWCTBA BEINOMIHEHO Ha OCHOBE aHanW3a TeopeTUYecknx nccneoBaHuii npouecca ApobneHns TBepablX 3epHOBEIX MaTepuanos. Mpu o6ocHo-
BaHMW MapamMeTpoB paboynx opraHoB ApPOOUIKM N COBEPLUEHCTBOBAHUA TEXHOMOMMW N3MEeNBYeHNS BaXHOe 3HaveHWe OTBOAWIOCH TeopeTuye-
CKMM UcCrefoBaHWAM No 3aTpaTam 3HePrn Ha namenedeHve. [Ang opraHusaLmm 9KOHOMUYECKN 3 HeKTUBHOTO U TEXHONMOTMYECKN KaueCTBEHHO-
ro npolecca Npou3BoAcTBa KOMBMKOPMOB 0cob0e BHUMaHWe yAenaeTcsa BHeAPeHNIO COBPeMEHHBIX MHHOBALIMOHHBIX TEXHOMOTUIA, NO3BONAOLLUX
ronyy4aTb NPOAYKLMIO C MUHUMATBHBIM KONMYECTBOM MyUHbIX dpakumii. Mcnonb3oBaHue BanbLieAekoBOro annapaTta obecnevnBaeT npoLgecc
N3MerneMeHNa MyTeM perynupoBaHUA MOMOXEHUA MOABUXHOW AeKW OTHOCUTENbHO pUdenbHOro Banvka, YTo MO3BONSAET MONyyYnUTb KayecTBeH-
HElli rpaHynoMeTpUyeckuii cocTae 3epHa 6e3 0CTaHOBKM MpoLecca U3MensieHNnsa. SKenepuMeHTanbHble UCCIeA0BaHUS rpaHynoMeTpuieckoro
cocTaBa, MoMnyyYeHHOro W3MenbYeHHOro Kopma Ha Apofurke ¢ NOABWXKHOW Aekol, Obiny peannsoBaHbl MPW BNaxHOCTH 3epHa oT 14 o 16 %
1 TEXHOTOMMYeCKOM 3asope nsmenwyatolero annapata 1,5 mm, 2,0 MM, 2,5 MM. KauecTBo n3Mens4eHUs U pa3mepbl hpakLmi 3epHa oLeHMBanuch
Ha nabopaTopHbixX cuTax @ 2,5 MM, @ 2 MM, @ 1,5 MM. KpynHOCTb rpaHyoMeTpUYeCcKoro coctasa, MonyyeHHoro B BanbLgAekoBol Apoburke npu
pasnmyHbIX peXuMax U3MernsYeHUs, COCTaBnseT He MeHee 86 %, a B roTOBOM MPOoAyKTe MyYHbIX hpakumin cogepxutcs 6,2 %.

KnioueBble cnoBa: BanblefekoBasa gpobunka, pudeneHelli Banew, pudensHaa Aeka, KOMOUKOPM, 3epHO MLUEeHULbI, CTeMNeHb N3Merne4e-
HWA, MyYdKa, rpaHyoMeTPUYECKUIA CoCTaB.

BnaroaapHocTu: paboTa prHaHcMpoBanack 3a cHeT cpeAcTs OrogKeTa Bonrorpaackoro rocyapcTBeHHOro arpapHoro yHusepcuTeTa. fo-
MOMHWUTENbHbLIX TPaHTOB Ha NPOBeAeHWe U PYKOBOACTBO AaHHBIX KOHKPETHLIX NCCcnefoBaHWin NonyyYeHo He Bbino.
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Abstract. The purpose of the study was to determine the degree of influence of the technological gap in the shredding machine with an
adjustable mode of operation in a roller and shredder concave mill on the granulometric composition of feed and to determine the optimal size
of the gap ensuring the necessary uniformity of the mixture, to reduce the number of flour fractions and to increase productivity. The object of
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the study was a feed mill having a roller and shredder concave device, which provides the grinding process by adjusting the gap between the
shredder concave and the roller to obtain an optimal granulometric composition without stopping the crushing process. The creation of a new type
of machine for preparing concentrated feed using a roller and shredder concave device is based on analyzing theoretical studies of the crushing
process of solid grain materials. When substantiating the parameters of the mill working bodies and improving the crushing technology, it was im-
portant to conduct theoretical research on the energy costs of crushing. In order to organize a cost-effective and technologically high-quality feed
production process, special attention is paid to the introduction of modern innovative technologies that make it possible to produce products with
a minimum number of flour fractions. The roller and shredder concave machine makes grinding by adjusting the position of the movable shredder
concave in relation to the grooved roller, which makes it possible to obtain a high-quality grain size composition without stopping the grinding pro-
cess. The experimental studies of the granulometric composition of the crushed feed obtained on the mill with a movable shredder concave were
carried out with grain moisture from 14 % to 16 % and a technological gap of the shredding apparatus of 1.5 mm, 2.0 mm, 2.5 mm. The grinding
quality and grain fraction sizes were evaluated with laboratory sieves with @ 2.5 mm, @ 2 mm, @ 1.5 mm. The grain size of the granulometric
composition obtained in a roller and shredder concave mill under various grinding modes is at least 86 %, and the finished product of flour fractions

contains 6.2 %.

Keywords: roller and shredder concave mill, grooved roller, grooved shredder concave, compound feed, wheat grain, degree of grinding,

flour, granulometric composition.
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BeegeHue. Vismenb4eHne — 370 LUMPOKO NCMNOMb-
3yemMblin cnocob nepepaboTkm XnebHbIX 3MakoBbIX
KynbTyp AN NOATOTOBKM UX K CKAPMITMBAHUIO XMNBOT-
HbIM 1 NTUUEe. TBepaas BHELWHAS 06omno4dka 3epHa npu
N3MEenbBYEHNM NOMHOCTbIO Pa3pyLUaeTCs U CTaHOBUTCS
nerko nepesapvumon. Msmens4eHHOe 3epHO XOpOoLLO
CMELUMBAETCA C APYIMMU WHrpeaueHTamMmu npu npu-
rOTOBMNEHUN KOPMOBbIX cMeceil. CTeneHb uamernbye-
HWS 3epHa 3MakoBbIX KYMbTYp 3aBMCWT rMaBHbiM 06-
pa3om OT BMAA W BO3PACTa XXUBOTHbIX, ANS KOTOPOro
OHO MpeAHa3HadeHo. B npoussogcTee KOMOMKOPMOB
N3 3ePHOBbIX KyNbTYP HEOOXOAMMO Y4YWTbIBATb TPW
CTENeHn n3menedeHna: kpynHas 2,6...1,8 mm, cpea-
Has 1,8...1,0 mm, menkasa 1,0...0,2 mm.

Mpu nsrotoBrneHN KOMBNKOPMOB NPeAbABMAIOT-
CA MOBbIWEHHbIE TPeboBaHNA MO KA4YeCTBY U3MErb-
YEHUSA CbIPpbS U KONMUYECTBY NbINEBUAHBIX PpPakLmn.
YunTbiBas TpeboBaHusa nNoTpebutenein KOPMOB, KOM-
OukopmoBble npeanpusaTua 06s13aHbl NMPOU3BOAUTL
«CTPYKTYPUPOBAHHbIA»  KOPM, COOTBETCTBYHOLLWN
BUAY W NOTPebHOCTAM >XMBOTHOro. [aHHoe Tpebo-
BaHWE O3HAYaeT, YTO 3a CYET COBEPLUEHCTBOBAHWS
TEXHONOIMM MPUrOTOBMEHNA WU3MEMbYEHHbBIX KOPMOB
JOIDKHA YBENMUMBATLCA CMOCOBHOCTb YCBOAEMOCTU
KOpMa, a ero rpaHynoMeTpU4ECKUIn COCTaB b O0IMKEH
cooTBeTcTBOBaTh TpeboBaHusm OCTa [1], Tak Kak
KOPM, MMEIOLWMIA CINLKOM MENKWE YacTuLpbl, MIoxo
YCBaUBAETCH XMBOTHbIMW, a NbiNeBUAHbIE hpakumm
3arpAsHSAIOT OKPYKAIOLLYIO CPEAY W YXYALWAT 9KOMOo-
rmdeckyto o6CcTaHoBKY Ha npeanpusitim [2; 3].

Ons CHWKEHWA nNbiNeBbIAENEHUS U MeXaHun4e-
CKUX MOTEPb B NpoLecce NPOU3BOACTBA KOPMOB C UC-
nonb3oBaHWemM ApobneHus HeoBXxoAMMO BbIMOMHUTD
ONTMMU3ALMIO NpoLecca W3MENbYEHUA KOMMOHEH-
TOB nyTeM Bbibopa TMna M3MenbYaloLWero annapara.
Cneayer WCKMIOUMTb B TEXHOMOrMM JpobneHuns pe-
XWUMbl  ABYXCTYMEH4YaToro crnocoba wusmens4eHns
n obecneuutb OAHOPOLHOCTb PaHYNOMETPUYECKOrO
coCTaBa C MWHUMAmbHbIM KOMUYECTBOM MYYHMUCTbIX
hpakymm [4-6].

Llenb paboTbl COCTOMT B COBEPLUEHCTBOBAHMU
TEXHONMOrMYECKOro npoLecca NoAroTOBKU 3epHa 3na-

KOBbIX KYNbTYP K W3MEHEHWIO TPaHyNoMeTpUYECKOro
cocTaBa B BanbLeAekoBOW Apobunke 3a cyeT 060-
CHOBaHMSA KOHCTPYKUMMW BarbLEeAEKOBOro annapara
C perynvpyembiM pPexumom paboTbl U AOCTUXKEHUS
OJHOPOAHOrO rPpaHyNoOMETPUHECKOro COCTaBa ¢ MUHU-
ManbHbIM KOMMYECTBOM MYYHbIX (dpaKLUiA.

MaTtepmanbl n metogbl. Ha ka4ecTBO KOHLEH-
TPUPOBAHHbLIX KOPMOB 60NbLIOE 3HAYEHNE OKA3bIBAKOT
He TOMbKO XapaKTEPUCTUKA WCXOAHOrO  ChIpbs,
HO W TeXHonorns BelIbpaHHOro npouecca nepepaboT-
KM KOMNOHEHTOB. [na nsmens4eHus 3epHa Ucnonb3y-
I0TCA PasnuUuHbIe KOHCTPYKUMM JpoBunok, npyu STom
ocoboe pacnpocTpaHeHWe nony4yunm MOMOTKOBbIE
apobunku [7-9].

3 dhekTnBHOCTE PaboThl MaLWUH 4SS U3MENBYE-
HUSA 3epHa PypaxHbIX KyNbTyp XapakTepu3yeTcs cno-
COBHOCTbIO COOTBETCTBOBATL NMOKA3aTeNAM 3as8BMNeH-
HOM NPOU3BOAUTENBHOCTU, MAaron SHEProeMKOCTU
N XOpOLLEMY Ka4yecCTBY NPOM3BOAUMON NPOSYKLUN.

CosgaHne mallvH HOBOro Tuna Ans NpUroToene-
HWS KOHLEHTPUPOBAHHbIX KOPMOB C UCTONb30BaHUEM
BarnbLeJeKkoBOro yCTPONCTBA, U3MENbYaloLLEro 3€PHO
3MaKoBbIX KynmbTyp A0 Ppakuui, COOTBETCTBYIOLUMX
300TEXHUYECKMM HOPMAaM, BbINO BbIMOMHEHO Ha OCHO-
BE aHanmsa TeOPEeTUHECKMNX UCCNELOBAHUIA NpoLiecca
ApobrneHns TBepAbIX 3epHOBLIX MaTepuanos [10-12].

Mpu npoekTupoBaHuM 1 06OCHOBaAHUM Mapame-
TpoB pabounx opraHoB APOOUIKM U COBEPLLEHCTBO-
BaHWM TEXHOMOMMN Ha OCHOBE 3JKCMEPUMEHTarbHbIX
NCCNefoBaHUA BaXKHOE 3HAYeHUe OTBOAWUNOCH TEO-
PETUYECKMM UCCMEAOBAHMAM MO 3aTpaTtam 3HEepruam
Ha un3menbdeHne [13]. Hammn cospaHa HoBas KOH-
CTPYKYMS BanbLUefeKkoBOro mamenvumtena [14; 15],
KOTOPbIN NO3BONSET nony4yaTte dpakynm 3epHa  dy-
paxHbIX KynsTyp 6€3 0CTaHOBKM NpoLecca U3Mene4e-
HUS (PUCYHOK 1).

Opobunka nmeet 6yHkep Hakonutenb 1, 3aCnoH-
Ky fo3aTopa 2, U3Menb4atowmin MexaHnsm 3, MeLKO-
Jepxartenb 4, BbIrpy3HON NOTOK 5, pambl 6. NMpueog
M3MenbYaloLero annapara oCyLeCTBNAETCA 3MeKT-
poaBuraTenem 7 nocpeacTBOM KMMHOPEMEHHON ne-
penaqn 8.
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1 — BYHKep HakonuTenb; 2 — 3aCnOHKa 4,03aTopa;
3 — N3MenbYaoLWMN MEXaHNU3M,;
4 — mewKogepxKaTenb; 5 — BbIFPY3HOWN NOTOK;
6 — pambl; 7 — anekTpoaBUraTtenb;
8 — knuHopemeHHas nepegavda
PucyHok 1 — Banbuenekosas gpobunka
1 — storage hopper; 2 — dosing gate; 3 — shredding
mechanism; 4 — bag holder; 5 — unloading tray;
6 — frames; 7 — electric engine; 8 — V-belt drive
Figure 1 — Roller and shredder concave mill

PaGouynm opraHom co3gaHHON ApPoBUNKK ABRSET-
CSl YHMBEpPCanbHbIN BasbLEeLEeKOBBIN annapar, KOTo-
Pbll MO3BOMNSET U3MENbYaTb 3€PHO PypaKHbIX Kyrb-
TYp A0 dpakunid rpaHyrnoMeTpudeckuMm pasMepom
oT 5 ao 0,5 mm. MNpouecc ABUXEHUSA 3epHA NCXOAHO-
ro n gpobneHoro matepmana k pudgpreHomy sanbuy 1
B ApobunbHOM Kamepe NoOKasaH CTpenkamu
Ha pUcyHke 2.

N
AT |
on

1 —Baney; 2, 3 — pudpens; 4 — aeka;

5 — perynMpoBOYHbIN BUHT; AS — nsMeHeHne 3asopa
PucyHok 2 — TexHonorndyeckas cxema paboTbl
BanbLeeKkoBOM APOBUNKM
1 —roller; 2, 3 — grooves; 4 — shredder concave;

5 — adjusting screw; AS — change in clearance
Figure 2 — Flow chart of and shredder concave mill
operation

Baney 1 ceonmu pucbenamm 2 ygapsaeT no 3ep-
Hy, pacnonarawoowemycs Ha pudensax 3 aekn 4, ns-
Menb4as ero nytem ApobreHns 40 HYyXXHbIX pasMepoB
C MWHUMAnbHbIM KONMUYECTBOM MYYHbIX dpakyui.
M3MenbueHHbI MaTtepuan noctynaeT B NnoTtok 5 (pu-
CYHOK 1) 1 BbIXOAUT 13 4pobunbHON kamepbl 3. Konn-
4YEeCTBO MaTepuana, NoCTynalwLWero Ha N3MeneYeHne
B APOOUNBbHYIO Kamepy 3, perynupyeTcsl 3aCnoHKON
403aTopoM 2, a BENUYMHA N3MENBYEHUSA (PUCYHOK 2)
perynupyetca nameHeHmem 3asopa AS nytem nepe-
MELLEHNA AeKN 4 PerynMpoBOYHbIM BUHTOM 5.

PaGoTaeT ycTpoWcTBO creaylowmum obpasom.
3epHO Ans U3MenbYeHMs1 3ackinaetcs B OyHkep 1,
BMECTUMOCTbIO 25 Kkr. [MoTOK 3epHa, nocTynaroLero
Ha U3Menb4YeHne, PerynnpyeTca 3acroHKOW [03aTo-
pom 2. [leka TOPMO3WUT ABWKEHME CrOS maTepuana
no kpyry, obecne4mBaeT paspyLleHue 3epHa, packa-
MblBag €ro Ha CBOMX OCTPbIX KPOMKaX yCUMNMBas BO3-
LENCTBUE OCTPbIX KPOMOK pudpenbHoro Gapabana.
PudenbHbin 6apabad umeet 38 pudbenen. MMybunHa
pudenen 2 mm, a war 2,5 mm. MamenbueHHas macca
NpOXOAMWT 3a 4EKOBOE MPOCTPAHCTBO, a 3aTEM MOCTY-
naeT B BbIrPY3HOW MOTOK.

ViccnenoBaHus BanbLUenekoBOn ApoOunku npo-
BOAUNUCb B YCroBUsX Yyuyxo3a «[opHad nongHa»
Bonrorpagckoro M'AY B nepuog ¢ 2024 no 2025 rog,.
B HacToswee Bpems gpobunka Ncnonb3yeTcs B KOp-
MOMPUrOTOBUTEMNBHOM LIEXE ANSA M3MEMbYEHNSA 3epHa
byparkHbIX KynbTyp [16].

Msyuyanocb BRNWSHWE BamnbLEAEKOBOr0 WU3MEnb-
yalollero annapara Ha rpaHyrnoMEeTPUYMECKUA Co-
CTaB, U3MENBYEHHOrO 3€PHA N KOMMYECTBO MOMyYeH-
HbIX MYYHUCTbIX dopakumi B cooTeeTcTBUM ¢ TOCT
13496.8-72 «KombBukopma. MeToabl onpeneneHus
KPYNHOCTU pasmMorna v COAEPXaHUA HepasmomnoTbiX
CEMSIH KyNbTYPHBIX U AMKOPACTYLUMX pacTeHun» [1].
OueHka nony4YeHHbIX pe3ynsTaToB 3KCNepuMeHTanb-
HbIX AaHHbIX MPOBOAWNACL C MCMOMb30BaHWEM Me-
TOLOB MaTEMaTUYECKOW CTATUCTUKM B Mporpamme
Microsoft Excel « CTaTuctuyecknm aHanms gaHHbIX».

Pe3ynbraTbl uccriegoBaHUM U X 06CyKaeHue.
OCHOBHbIM MOKa3aTenem, onpeaensloWLum KadecTeo
M3MENBYEHNS, ABNSAETCH CTENeHb rpaHynomeTpude-
ckoro coctasa cmecu. [ns onpegeneHusa pasmepa
YacTuL, NOMyYEHHbIX NPY U3MENbYEHUW, CAENaH Cu-
TOBOW aHanus, no pe3ynsratam KOTOPOro onpeaene-
HO NMPOLIEHTHOE CoAepXaHue U3MenbYEeHHbIX YacTuy
B Kaxkaon cppakymn.

[anee npuseneHbl pe3ynsTaTbl UCCRenoBaHUn
Mo W3MEnNbYEeHMIO 3epHa MweHuubl Ha gpobunke
€ NOABWXHOWN AeKOr. OnbITbl BbINMOMHEHbI NPU BNaXHO-
CTW 3epHa oT 14 80 16 % 1 pabouem 3a3ope B BanbLe-
aekosom annapare 2,5 mm, 2,0 mm, 1,5 mm. KoHTponb
M3MENBYEHHOr0 3epHa MPOBOAWMCA Ha peLueTax
225 mm, D2 mm, @ 1,5 Mm. [paHynoOMeTPUYECKNIA
COCTaB NPOAYKTOB M3MENbYEHUSA 3epHa NpeacTaBneH
B Tabnuyax 1, 2, 3.
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PrcyHok 3 — 3epHoBas CMeCb A0 U3MEMbYEHNS
Figure 3 — Grain mixture before grinding

PucyHok 4 — 3epHoBasi cMeCb Nnocre n3mernbyeHus
Ha cnte @ 2,5 Mm
Figure 4 — Grain mixture after grinding using a sieve
with @ 2.5 mm

PncyHok 5 — 3epHoBas cMechb nocrne u3merns4eHns
Ha cute & 2 mm
Figure 5 — Grain mixture after grinding using a sieve
with @ 2 mm

AHanuM3 rpaHyromMeTpUYecKkoro cocrtaea npu
KPYMHOM W3MEMBYEHUN 3E€pHa Mokasan, 4To ocTa-
TOK Ha cute @ 2,5 mm coctaBngeT 82,45 %, Ha cute
@ 20 mm — 6,97 %, Ha cute @ 1,5 mm — 4,38 %,
a KONnM4ecTBO MYYHbIX dpakumi — 6,2 %. Cneayet
OTMETUTb, YTO MPWU KPYMHOM WU3MENBYEHUN KOnnye-
CTBO MYYHbIX PPaKLUMA He Benuka, U noTpebGHOCTb
B KPYMHbIX ppakumsax, HEOOXOANMBIX 4SS KOPMIEHMS
XUBOTHbIX, cocTaBnseT Ao 89 %.

AHanuM3 rpaHyroMeTpuYecKkoro cocrtaea npu
CpeAHeM U3MENbYeHUW 3epHa nokasar, YTo OCTaToK
Ha cute @ 2,0 mm — cocTasnsaeT 50,73 %, Ha cute
@ 25 mm -27,00 %, Ha cnte D 1,5 mm — 16,07 %,

Tabnuua 1 — MpaHynoMETPUYECKNIA COCTaB 3epHa npwu 3asope cuta 2,5 Mm, T
Table 1 — Grain granulometric composition with a screen gap of 2.5 mm, g

KoHTponbHbIe cuta
[Nokasatenb
@25 mm @2,0mm 21,5 mm My4Ka
Ocratok Ha cute 82,45 6,97 4,38 6,20
Mpoxog Ha cuTe 17,55 10,58 6,20 -
Tabnuua 2 — MpaHynomMeTpUYeCckuin coctas 3epHa npu 3asope cuta 2,0 mm, 1
Table 2 — Grain granulometric composition with a sieve gap of 2.0 mm, g
KOHTpOJ‘IbeIe cuta
[Nokasatens
@2,5mm @ 2,0 mm 21,5mm MyuKa
Ocratok Ha cute 27,00 50,73 16,07 6,20
[Mpoxopg Ha cute 73,00 22,27 6,20 —
Tabnuua 3 — MpaHynoMeTPUYECKNA CocTas 3epHa npu 3asope cuta 1,5 mm, 1
Table 3 — Grain granulometric composition with a sieve gap of 1.5 mm, g
KoHTponbHbIE cuTa
[Nokasatenb
@2,5um @ 2,0 Mm @1,5um MyudKa
Ocratok Ha cuTe 5,58 7,77 80,45 6,20
[Mpoxop Ha cute 94,42 86,65 6,20 -
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PucyHok 6 — paHynoMeTpuyecknin CoCTae ppakyuin Ha cuTax nocrne N3Menb4eHus
Figure 6 — Granulometric composition of fractions on sieves after grinding

a MyJHbIX opakyni — 6,2 %. YCTaHOBMNEHO, YTO Npun
CpeAHen cTeneHn nsMenp4eHus obpasyercs 6onbLie
dpakymii cpefHero pasmepa, HO KOMMYECTBO MYUYKU
He YBEenMumnocs.

AHanus rpaHynomMeTpu4eCcKoro cCocTaea npu Mer-
KOM M3MenbYeHNM 3epHa nokasan, 4To Haubornbliee
KONMUYECTBO MenKnx ppakuyuin HaxXo[Mnocb Ha cute
@ 15 mm wn cocrasuno 8045 %; Ha cute
B20mMmm—7,77 %, Hacute @ 2,5 mm — 5,58 %, myu-
HbIx dopakumi 6bino 6,2 %.

AHanu3 paboTbl 4pobunkmn Nokasan, YTto Npu BCex
BapuaHTax U3MEHEHUS 3a30pa B U3MENBYatoLLem an-
napare KONUYEeCTBO MYyuHbIX (ppakuyuin HE yBenu4u-
nockb.

Mpu paboTe BanbLUeseKOBON APOBUNKM C Tex-
HONOMMYECKNM 3a30pOM 2,5 MM MOnyyarT KpPynHble
dpakynn, ¢ TexHomnormdeckum 3asopom 2,0 mm —
cpegHue dpakumm, a C TEXHOMNOIMYECKUM 3a30pOM
1,5 Mm — menkne dpakyun, KOTopble NO KONUYECTBY
COOTBETCTBYIOT TpeboBaHUAM ANS WCMOMNb30BaHUSA
B pauMOHaXx >XMBOTHbIX U cOCTaBuno Gonee 86 %.
B nony4yeHHON M3MENBMEHHOM Macce npeobnagatoT
KpynHble dopakumn.

3akntoueHue. [OCTOMHCTBOM paspaboTaHHoOn
APOBUNKN SBMAETCA YHUBEPCANbHOCTb KOHCTPYKLUMU
BanbLeneKkoBOro pabouyero opraHa, KOTOpbIA MO3BO-
NSET perynupoBaTh rpaHyNnoOMETPUYECKA COCTaB Ma-
Teprnana 6e3 oCTaHOBKM Mpouecca U3MENbYEHUs, a
TaK Xe No3BONAET M3MenbyaTb 3€pHOBbIE hypadkHbIE
KyneTypbl 40 dpakymi oT 5 go 0,5 MM ¢ MUHUMAarb-
HbIM KOMMYECTBOM MYYHbIX dpakuuid. AHanNN3 rpaHy-
NOMETPUYECKOr0 COCTaBa W3MENbYEHHOr0 3epHa B
JaHHbIX gpobunkax nokasan, YTo KOnM4ecTBO Kpyn-
HbIX bpakuMi U3MeENBMEHHOrO 3epHa coctaBuno 86
%, a menknx mydHbix — 6,2 %. MNpeanoxeHHasa apo-
6unka MOXeT MCrnonb3oBaTbCs B Hebonbwux dep-

MEPCKMX X03ANCTBAX, a TaKkkKe B KOPMOoLeXax KpyrHbIX
arpapHbiX NPeanpUATUAN ANS NPUrOTOBMEHMS MarbiX
NapTUin KOPMOBLIX CMECEN.
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