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HUCCIIEJOBAHUE YCTPOUCTBA JJIs JPOBJIEHHSA 3EPHA
Bb. M. Ca6upos, b. I'. 3uranmun, A. B. [Imutpues, U. P. Hadguxos, P. P. CabupoBa

Pedepar. KauecTBO Npou3BOOUMBIX KOPMOB ISl KPYIIHOTO pOraToro CKOTa — OJUH U3 OCHOB-
HBIX (DaKTOpPOB, BIMSIOMMX Ha 3()(HEKTHBHOCTH €ro coiepkaHusa. KadecTBo momydaemoro kopma BO
MHOTOM 3aBHCHT OT KOHCTPYKTHUBHBIX OCOOCHHOCTEH 00OpyHOBaHHS, B YaCTHOCTH ApoOmiok. Llems
HCCIICIOBAaHUA — OIeHKA A((PEKTUBHOCTH Pa3pabOTaHHOTO YCTPOUCTBA IS APOOIIEHHUS 3epHa, B CpaBHE-
HUM ¢ cymecTByromuMu apoounkamu (Y 1-200). [Ins n3menbueHus 3epHa pa3padoTaHa 3KCIEpUMEH-
TaJIbHasl YCTAHOBKA C JIONIACTHBIMU JiicKaMu. Ee oTiimuuTenbHass 0COOEHHOCTh 3aKII0YaeTCsl B TOM, YTO
B pabodyell kamepe NMPOUCXOIMT BpallleHHE NBYX IUCKOB quamerpoMm 142 m 200 MM C JIOmacTsMH.
YcTpoiicTBO 103BOJISIET TIepepadaThiBaTh 3€pPHO C MOBBIIIEHHOH BiaXHOCTHIO. [Ipy ncnonk3oBanuu cy-
mecTBytomux apobmiok (Y -200) Menkuii oMo 3epHa BO3MOXCEH NPH BIAXXHOCTH He Oonee 12,6%,
9KCTIEPUMEHTAIBHON yCTaHOBKH — 12,9%. [yt moy4eHus CpemHero moMoiia BIaXXHOCTh 36pHA MOJKET
BapbUPOBATh COOTBETCTBEHHO OT 12,6% nmo 13,6% wu ot 12,9% no 14,1%. Ilpu BnaxHOCTH 3€pHa
9,8% HamMeHbIINE 3aTpaThl YHEPTHH Ha APOOJIEHNE OTMEUYEHBI IIPH MCIIOIb30BAHUN SKCIEPHMEHTAb-
HOH yctaHOBKH (5,3 [Ix/kr), y npoounku ¥ [-200 onu nocruranu 6,9 Jix/kr, uto Ha 1,6 J[x/Kr Oombie.
IIpu BnaxxHOCTH 3¢epHa 14,1% ynenpHas SHEProeMKOCTh B BapHUaHTE € IKCIEPHUMEHTAIbHON yCTaHOBKOI
cumwkanace 70 8 JIx/kr mpu 9 Jx/kr y Y/-200. Vcnonb30BaHue IPOOHUIKH C JIOMACTHBIMHU JUCKAMHU
obecrieunBaeT 0OoJiee KaueCTBEHHOE H3MENIbUYEHHE KOpMa, IPEJHa3HAuYeHHOrO [UIsi KPYITHOTO
pOraToro CKOTa M CHWKAET 3aTPaThl Ha PEaTM3alliIo 3TOTO IPOoIecca.

KaioueBble ciioBa: 3epHO, BIaXXHOCTb, APOOJICHUE, MOLYIb IIOMOJIA, SHEPTOEMKOCTh, JHEPTHS,
SHEprocoepexeHue.

BBegenue. B mocienHue HECKONBKO JIeT — APOOMIBHOW KaMepbl, CKOPOCTb JIOMACTHBIX
JKMBOTHOBOJIYECKAsl OTpacib Pa3BUBAETCsl OBICT-  JIUCKOB, MECTOPACIIOJIOKEHUE OKHA Ul BBIXOZa
pPBIMH TEMIIaMH, YTO TNPHUBOJUT K YBEJIMYEHHWIO  3€pHA, BIAKHOCTh HCXOJHOTO  Marepuana,
MOTPEOHOCTH B KAdeCTBEHHBIX  KOpMax  BpeMs IpeObIBaHHS MaTepuasa B pabodeil kamepe

JUISL CETbCKOXO03STHCTBEHHBIX KUBOTHBIX. u ap. [8, 9].

Ha cerogssmanii neHh B HEOONBIINX CEIb- Henp uccrnenoBaHus — oueHKa 3P QHEKTHBHO-
CKOXO3SIIICTBEHHBIX ~ NPEINPUATHAX, 3aHMMAO-  CTH pa3pabOTaHHOIO yCTPOICTBA I APOOIICHUS
IIUXCS KUBOTHOBOJCTBOM, BCE OOJbIIE pacmpo-  3epHa, B CPaBHEHHH C  CYIIECTBYIOIIUMH
CTpaHEHME MOJyJYaeT TeXHOJOTHS NMpou3BoAcTBa  apobduikamu (Y /1-200).

KOPMOB C HCIIOJB30BaHHEM MajorabapuTHOTO OCHOBHBIE 33/1a4H UCCIIEIOBaHUS — H3yUEHHUE
obopynosanus [1, 2]. Hanmaume Takoro o00pyao-  BIUSHUS Pa3IMIHBIX KOHCTPYKTUBHBIX H TEXHO-
BaHUS HEMOCPEICTBCHHO B XO3AHCTBAaX NACT BO3-  JIOTHUECKHUX MapaMeTpPOB APOOWIKH Ha CTEICHb
MOJKHOCTh 3HAUUTENFHO COKPAaTHTh PAacXoJbl HA  HM3MENbYCHUS A (MM), MOIYJb momona M (MMm) u
JIOTUCTUKY W B KpaT4alIIde CPOKU MPOU3BOAHUTH  YICIHHYIO SHEPTOEMKOCTh mporecca
TOTOBBIM K  YHOTPEeOJCHUIO  KUBOTHBIMH npobnenus E (x/kr).

HU3MENIbYEHHBIN KOPM. Ycaosus, MaTepuaasl U meroasl. Mccneno-

MaitorabaputHoe 0060pyIOBaHHE OTIHYACTCA BaHUS MPOBOIWIM Ha pa3paboranHoM B Kazan-
MaJIOl  3HEPro€MKOCThbIO, METANIOEMKOCTHIO, ckoM ['AY ycTpoiicTBe nnst ApoOieHus 3epHa ¢

KOMIAaKTHBEIMH pa3MepaMi U HeOONbIIHM cpokoM  JornacTHeIME auckamu ([Tatent PO Ne 2667098),
okymaemoctu [3]. CymecTByromue IpoOWIKH  JUISl CPABHEHHS MCIIONB30BAIH Ipoomiky Y /1-200

pa3zensoTcs Ha MOJIOTKOBBIE, POTOPHBIE, )KEPHO-  C Pad0YNM yIapHBIM HOXKOM.

BbIE IMICKOBBIE, KOHYCHBIE. YerpoiicTBo it ApoOIeHns 3epHa BKIIIOYAeT
OHM pa3nuyaroTcs MO0 TAKUM TEXHOJIOTHYE- OIIOPY C 3aKpEeIJIEHHOW Ha HEeH 3arpy304HOH Ta-

CKMM  IIpU3HAaKaM, Kak  Tun  paboumx  pOil, HANPaBJISIONINHA KaHAJI, CHTOBYIO 0O€4aiKy

OpTraHOB, YCTAaHOBJICHHAS! MOIIHOCTh, TEXHOJIOTH- B ()OpME YCEYCHHOTO KOHYyCa, OTpa’KaTeIbHBII

4eCKOe Ha3Ha4eHHeE, 9KCIUTyaTallUOHHBIE  DJIEMEHT, 3NEKTPOMOTOP, YCTaHOBIICHHBIH

XapaKTepUCTUKH [4]. Ha ONOpe Bajla MpUBOJAa C BEPXHUM H
JHpobnenue 3epHa — Haubosiee SHepro3arpaT-  HIKHUM auckom [10, 11].

HBI IpOLIECC MPU IPUTOTOBIEHUU KOPMOB, MO- BepxHuil 1 HUXKHUHA AUCKH CIIyKaT JUIs pas3ro-

9TOMY aKTyaJibHa pa3pa60TKa HOBBIX YCTAaHOBOK Ha 3¢pHa W MOoJa4u €ro Ha CUTOBYIO OGeqaﬁKy,
JJIA €ro peaiunsanuu, 06ecneana}ome a JionnacTtu, YCTaHOBJICHHBIC Ha JHUCKaXx,

BBICOKYIO TPOM3BOJUTENBHOCTE M d()PekTHuB-  obOecrneumBaroT MpUAaHUE 3€PHY MaKCUMAIBHOTO
HOCTb C HU3KHMMH 3aTpaTaMU 3JIEKTPOIHEPTUHU. yckopeHus. Hampainsroniuii kaHaia 3arpy304Hoi

IIpu xapakTepucTmke mporecca APOOJEHUS  Tapbl MpeIHa3HadeH s ToJadd 3€pHa HeMo-
VUUTHIBAIOT TaKW€ OCHOBHbBIE  MapaMeTphl, CPEICTBEHHO B LIEHTPAJIbHYIO YacTh NEPBOrO UC-

KaK CTCIeHb W3MEJbUCHHS, MOJIYJIb IIOMOJIa  Ka, a KOHCTPYKIHS CUTOBOW OOCYaiiku B BHIE
M3METBYCHHOTO MpoAyKTa ®  yIOelbHAs  YCCUECHHOTO KOHyca oOecIiedMBaeT OTCKOK 3epHa
JHEPTOEeMKOCTh [5, 6, 7]. Ha crenens m3menpye- MocJie TIEPBOTO yJapa Ha BTOPOW JTUCK, KOTOPBIH
HUSI B POTOPHBIX IPOOUIIKAX BIMSIOT Takue Gak-  pasroHseT 3epHO AJsl yAapa O CUTOBYIO 00edaiiky
TOPBI, KaK PaCCTOSTHUE MEXTy TUCKaMH, pouiab  JUIs OKOHYaTeIbHOTro apoosenus [12, 13].
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Puc. 1 — YcrpoiictBo anst apoGnenus 3epHa: 1
kanam; 4 BaJl 1pUBOAA; 5
8 — oTpakaTeNbHBIN 371EMEHT

BaxxHo#l oTnuuMTENHEHON 0COOCHHOCTBIO pa3-
pabOTaHHOW TPOOHIKH MOXKHO CUHUTAThH TO, YTO B
paboyell kamepe IPOMCXOIUT BpalICHHE IBYX
JMCKOB C JIOTIACTSIMH, KOTOPbIE MMEIOT pa3HbIC
TC€OMETPUYECKHE TapaMeTpbl, WX JAWaMETPHI
paBHbl 142 u 200 M. s 3KcieprMeHTa OTOH-
paJiu MapTHIO 3€pHA MIIEHUIIB Maccoi | KT Biax-
HOcThIO OT 9,8 o 14,1%. CTeneHp u3MeabYeHMS
1 MOJyJIb TIOMOJIa OIIPEEIISIM Ha CHTOBOM KJlac-
cudukatope (BubOpompuBon BII-30T). Maccy
HaBECKW C W3MEIbUCHHBIM IIPOAYKTOM (CHTa)
M3MEpSUIM Ha BECax 3JEKTPOHHBIX HACTOJBHBIX
BK-600 [14]. Y nenbHyt0 3HEProeMKOCTh onpejie-
JSUTM C TIOMOIIBIO HM3MEPHUTENHEHOTO KOMIUIEKTA
K-50 ¢ tpancdopmaropom Toxa U-520.

Jlis ompesneneHns MOAYIISA IIOMOJIa UCTIOJNB30-
BaJI METAJUIMYECKHE CUTA C YETHIPbMS pazMepa-
MU oTBepcTHi — 0 MM (IHO Kiaccu(pHUKaTOpa);
1,0 mm; 2,0 Mm; 3,0 MM. YCTpORCTBO ycTaHaBIM-
BN Ha POBHYIO IIOBEPXHOCTb, MOAKIIOYAIN
K JJIEKTPOITUTAHHIO, MOHTHPOBAIN HEOOXOJMMOE
KOJIMYECTBO CHUT, 3aCHINAM 3€pPHO W 3aKPEeIUIsuIN
C JBYX CTOPOH TIOPHU30HTaJIbHOM IUIAHKOMH.
ITocne 3TOrO 3aIyCKaau YCTPOMCTBO
Ha 2 MuHYTHI [15, 16].

ToHKOCTh MOMOa (MM) OLIEHWBAJIH TIO CPEn-
HEB3BELICHHOMY JAHaMETpy 4YacTHI (MOJIYJII0)
B cootBercTBuU ¢ ['OCT 8770-58 o hopmyue:

e 0,5-G,+1,5-G +2,5-G, +3,5-G,
100 ’

)

3IEKTPOMOTOD;

— omopa; 2 — 3arpy3o4Hasi Tapa; 3 — HampaBJSIOUINI
6 IUCKu; 7 oOcuaiika CHUTOBas;

rne Go— Macca HaBeCKH Ha JTHE KJIacCU(HKATOPa,
r; G;, Gg, G3 — Macca HaBECOK Ha CUTax C COOT-
BETCTBYIOIIMMH OTBEPCTUSAMH, T.

[Tomon cuutanu ToHKUM npu M=0,2...1 mm;
cpenHuM npu M=1...1,8 MM; KpymHbIM @pH
M=1,8...2,6 mm [17].

Ji1st onpeneneHus cTeneHy U3MeIbUeHUs 3ep-
Ha, HCTOJIb30BAIN BhIPAKEHUE:

D3

dcp , @)

rie D, — cpenHeB3BEIICHHBIH IUMETP YacTHIL
(Mozysb) M3MENBYEHHOTO 3epHa, MM; dg, — JAHa-
MeTp Imapa o0bBEMOM, PaBHBIM O0BEMY OJHOU
3ePHOBKH, Ha3bIBAEMbIl DKBHUBAJICHTHBIM J[HAMET-
POM 3epHa, MM.

Pacxon monesHoif Heprum Ha oOpa3oBaHHE
€/IMHUIIBI HOBOW MOBEPXHOCTH PACCUHUTHIBAIIHU T10

hopmyme:

A=

S

A= (3)

r7ie A — yAeIbHBINA pacxo.l YHEPTHH, }Im/Mz;

P; — MomHOCTh Ha Bally poTopa ApPOOWIKH IpU
npobnenuu, BT;

Pxx— MOIIHOCTB X0JIOCTOTO X0Aa APOOMIKH, BT;
AS — mpupanieHue yaeiabHOH MoImagu MoBepX-
HOCTH, M"/KT;

Q — MPOM3BOIUTENLHOCTH IPOOHIIKH, KI/4.

Tabmmma 1 — Macca apo6aeHoro mpoayKTa B KaKI0i HaBecke (CUTe), T

Pazmep cuta, MM PaspaboTaHHOE YyCTPOICTBO Cymectpyrommii anasuor (Y /-200)
JIHo knaccudukaropa 2,1 1,8
Menee 1 MM 7,3 1,0
Or 1 o2 mm 18,9 6,1
Ot 2 1o 3 Mm 61,2 70,7
bosee 3 mm 10,5 20,4
Hroro 100 100

PesyabTaTrhl M o0cy:xkaeHue. PaspaboraH-
Has IpoOWiIKa C JIOTIACTHBIMH IHCKaMH oOectie-
yyBaja Ooyiee TOHKHI momoin. Macca camoi
Menkod Qpakumm  (Menee 1 MM) mpu  ee

WCTIOJIb30BaHUH ObLIa OOJbINe, YeM MpHu ApodIe-
aun  Ha YJ-200, Ha 6,3 T, CpenHe
Ha 12,8 r (Tabm. 1).

Ha V/I-200 menkuii moMos BO3MOXEH IpH

Becmnux Kazancxoeo I'AY Ne 1(69) 2023

76




TEXHUYECKHUE HAYKHU

BIAXHOCTH 3epHa He Oomee 12,6%,
UCIMOJI30BAaHUU  YCTPOMCTBA C
quckamu — 10 12,9%.

J17ist TIOJTyYeHUsI CpeTHero MOMOJIa OHAa MOJKET

a 1npu
JIOTIACTHBIMU

o 13,6% u ot 12,9% no 14,1% (puc. 2). Bos-
MOXKHOCTh HCITOJIb30BaHHS IKCICPUMECHTATBHOM
IpOOWIKH TIpH OOJNBIIEH MCXOTHOW BIaKHOCTH
3epHa 00eCleunBaeT CHIDKCHUE 3aTparT dHEPrHH

BapbUpOBAaTh  COOTBETCTBEHHO  OT  12,6%  Ha ero HOMOJHHUTENBHYIO CymKy [18].
2,5
= 2 e d
=
g /
= 1.5
E /I/ —fll— Ananor ¥/-200
=
E YcTpoicTeo ana
% Apo6neHua sepHa
§ 0,5
o
9,8 12,5 12,9 13,5 14,1
BaaskHOCTh (W), %

Puc. 2 — MO,E[yJ'IL MOMOJIa B 3aBUCUMOCTH OT BJIAJKHOCTH 3€pHA

IIpu BnaxxHoctu 3epHa 14,1 % mMakcumanbHas
crerneHb u3MenbueHus Ha YJI-200 cocraBuia
2,6 MM,

OoJiee MENKUN TTOMOJ, CTETNeHb €r0 U3METbYCHUS
coctaBmwia 2,1 MM, uro Ha 0,5 MM MEHBbIIE,
TpaIUIIOHHBIX

a TpPH HCIONB30BAaHMM YCTPOWCTBA  YE€M  MPU  HCIIOJIH30BAHUH
c JIOTIAaCTHBIMU JTUCKAMH TMONMyYHIN  IpoOmiok (puc. 3).

3
=
i 2,5 I
= p
§ 2
g /-/
w
E 15 ==Y CcTpohcTBO ANA
E ’ ApobneHuna sepHa
£ 3 Ananor ¥1-200
-]
=
5
E 0,5

o

9,8 12,5 12,9 13,5 14,1
BaasxkHOoCcTE (W), %
Puc. 3 — Crenenp u3MenbYeHUS B 3aBUCHMOCTH OT BJIAKHOCTH 3€pHA
[pu MOBBILICHUH BIIQYKHOCTH

BO3pACTAIOT 3aTpaThbl DHEPTHHM Ha H3MENbYSHHE
3epHa [19, 20]. IIpu BnaxuHoctu 3epHa 9,8% u
HCTIONB30BaHUM JIKCIIEPUMEHTAIEHOW YCTaHOBKH
onu coctaBmwian 5,3 JIx/kr, B Bapuante ¢ Y/(-200
- 6,9 Ix/kr, yro Ha 1,6 JDK/Mr MeHbIIE.

IIpu moBwIeHMH BIaXHOCTH 3epHa a0 14,1%
yleNnbHas YHEProeMKOCTh YBEIMYHBAJIACh COOT-
BeTCTBEHHO /10 8 1 9 Jk/kr. OTMEUCHHOE CHUXKE-
HHE 3aTpaT SHEPTUH Ha APOOJIeHNE 3epHA MOXKHO
OTHECTH OJHOMY M3 IPEHMYIIECTB pa3padoTaH-
HOTO ycTpolicTea (puc. 4).

[y
=]

===y cTpoicTBo ANA

JDx/kr

ApobneHus sepHa

Ananor ¥Y-200

‘VieanHast 3HeproeMrocts (E),

C P N W & U0 O N O

9,8 12,5 12,9

BaaxxHOCTE (W), %

13,5 14,1

Puc. 4 — Y nenbHas s5HEproeMKoCTh B

BeiBoabpl. lMcmonb3oBaHHWE SKCHEPUMCH-
TaTbHOM YCTAHOBKHA C JIOMIACTHBIMH JHCKaMHU
00eCeunIo CHIDKEHHE MaKCUMAaJIbHOTO MOJIYJIs
MOMOJIa, 10 CPAaBHEHHUIO C CYILIECTBYIOUIMM aHa-
sorom (Y]1-200), Ha 0,2 MM, MaKCUMaJILHOH CTe-
neHd usMenbueHuss — Ha 0,5 MM, yJIeIbHOTO
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3aBUCUMOCTH OT BJIA’)KHOCTH 3€pHA

pacxona sneprun — Ha 0,9 [bx/kr. Paspaborannoe
YCTpOHCTBO B cpaBHeHUHU ¢ aHajorom YJ[-200
obecriednBacT B COBOKYHMHOCTH U IIOJydCHHE
Goslee Ka4eCTBEHHOTO, W3MEIBUCHHOIO KOpMa,
MpPEAHa3HAYCHHOTO  UIi  HEMOCPEICTBEHHOTO
CKapMJIMBAHHMS KPYITHOMY POTaTOMY CKOTY.
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TEXHUYECKHUE HAYKHU

STUDY OF A DEVICE FOR CRUSHING GRAIN
B. M. Sabirov, B. G. Ziganshin, A. V. Dmitriev, 1. R., Nafikov, R. R. Sabirova

Abstract. The quality of feed produced for cattle is one of the main factors affecting the efficiency of its mainte-
nance. The quality of the resulting feed largely depends on the design features of the equipment, in particular crushers. The
purpose of the study is to evaluate the effectiveness of the developed device for crushing grain, in comparison with exist-
ing crushers (UD-200). An experimental plant with paddle disks has been developed for grinding grain. Its distinguishing
feature is that two disks with a diameter of 142 and 200 mm with blades rotate in the working chamber. The device allows
processing grain with high humidity. When using existing crushers (UD-200), fine grinding of grain is possible at a mois-
ture content of not more than 12.6%, experimental installation - 12.9%. To obtain an average grinding, grain moisture can
vary from 12.6% to 13.6% and from 12.9% to 14.1%, respectively. With a grain moisture content of 9.8%, the lowest
energy costs for crushing were noted when using an experimental installation (5.3 J/kg), for the UD-200 crusher they
reached 6.9 J/kg, which is 1.6 J/kg more. At a grain moisture content of 14.1%, the specific energy intensity in the variant
with the experimental setup decreased to 8 J/kg, while UD-200 had 9 J/kg. The use of a crusher with paddle discs provides
better grinding of feed intended for cattle and reduces the cost of this process.

Key words: grain, humidity, crushing, grinding module, ener gy intensity, energy, energy saving.
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