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ONPEAEJEHME KOJIMYECTBA NIEPEMEITAEMOI'O MATEPHUAJIA ITHEKOBBIM
JO3ATOPOM B PEKUME TOPMOZKEHMUSI
C. I0. Byaaros, A. 10. Ucynos, B. H. Heuaes, O. A. TapeeBa, A. H. Ilponun

Pegepar. [IlIaexoBbIe TpaHCIIOPTEPHl HALIIH IPUMEHECHIE B MUIIEBOMU, TepepabaTrl Baromeil u
XMMHYECKOH IPOMBIIIJIEHHOCTH. B 3aBHCHMOCTH OT XapaKTepUCTHK MEPEMEINAEMOTO ChIPbsI HCIIOIb3Y-
10T TPaHCIOPTEPHI Pa3INYHbIX KOHCTPYKIMi. brarogaps psiay npeuMyInecTs IpHu MPOU3BOACTBE CYXUX
CBIITYYNX KOMOMKOPMOBBIX CMECEH ISl CeNbCKOXO3SHCTBEHHBIX JKHBOTHBIX PAllMOHAIFHO HCIIOIH30-
BaTh FOPU30HTAIBHBIE ITHEKOBBIE J103aTOPHI 3aKPHITOIO THIIA C NMPUBOJIOM OT ACMHXPOHHBIX 3JIEKTPO-
nBuraresieil. Jlis MOBBILICHNS! pecypca aCHHXPOHHBIX JBUTaTelIeil peKUM UX pabOTHI IperyCcMaTpruBaeT
IUIaBHOE TOPMOXEHHUE, KOTOPOE BIMSET HAa TOYHOCTH JIO3MPOBAHUS KOMIIOHEHTOB KomOukopma. Llerb
I/ICCJ'ICJIOBaHI/Iﬁ — ONpCACIIUTD BJIHUAHUE KOHCTPYKIIMOHHBIX U TEXHOJOTUYCCKUX IMapaMETPOB IMHEKOBLIX
JI03aTOPOB Ha KOJIMYECTBO MEPEMENIAEMOTr0 MaTepraa Ipu TOPMOKECHUH IIHEKa. PacyeTs! MpoBOaHIN
quts craggapTaoro mHeka J1-60 ¢ npuMeHeHeM o0IIen3BECTHRIX 3aKOHOB MEXaHHUKH. B pexime Top-
MOJKEHUSI ITHEKA Ha MACCy JIO3MPYEMBIX MaTepPHaIOB OKa3bIBAIOT BIMSHHE 110/1a9a MaTepHaia 1 4acToTa
BpalleHUs IIHEeKa. DKCIIEPUMEHTAIbHO YCTAHOBICHHBIE JOMYCTHMBIE JHANa30Hbl YaCTOTHl BPAIEHHS
LIHEKA PU ee U3MEHEHUH B PEKHME TOPMOKEHHS HAXOIATCS B MHTepBane ot 94,8 mun™ 10 18,7 mMun™.
[To Mepe yBelM4EHUS YaCTOTHI BPAIl[eHU IITHEKA B YKA3aHHOM JHaNa30He KOJUYECTBO MepeMemaeMoro
UM MaTepuaia Bo3pacTaeT B 3,7 pa3a. HauMeHnbmas BelTuUrHa MMOA4YM JJIS pacCCMaTPUBAEMOTO IITHEKa
cocraBister 0,8 kr/muH (mpu = 18,7 MHH'I), MUHUMaJIbHas Macca, nepememaemas maekoM J(I11-60 B
peKuMe TOpMOXKEHUs, — 19 1. PacyeTHbIe BETMIMHBI MacChl JO3UPYEMOT0 KOMIIOHEHTa MOXHO BBOAUTH
B IIPOTpaMMy yTIPABJICHUS THEKOM JUIsI KOPPEKTHPOBKH TOUHOCTH JTO3MPOBAHMS.

Ki1roueBble cj10Ba: ITHEKOBBIH 03aTOP, CHIITYYHE KOMIIOHEHTHI, KOPMOCMECH, TOYHOE JI03UPO-
BaHUe, Macca.

Beenenne. I1o nporuozam OOH k cepenune Opnnako yuenble Anraiickoro ['AY cuuraror, 4To
XXI B. YNCIICHHOCTh HACEJICHUS Ha ITUIAHETE Tpe- MIpU XpaHCHUH KOMIIOHEHTOB KOMOWKOpMa B TIO-
BbICUT 9 muipa uenoBek [1]. B cBsi3u ¢ yBenuue- MEIICHUSIX C MEHSIOMICHCS OTHOCUTEIBHOM BIIaXK-
HHUEM CIIpOoca Ha MPOIYKTHl MHUTAHUS CEIBCKOE HOCTBIO BO3JyXa IIENIeCOO0Pa3HO HKCIOIh30BAThH
XO03MCTBO  OymeT HCHOBITBIBATE  CEPhE3HYI0  00BbeMHOe mo3upoBaHue [7]. OCHOBOI KOMOMKOP-
Harpy3Ky, Tak Kak CIy>KAT OCHOBHBIM IMOCTaBIIH- MOB CIIYKHT 3€pHO 3JIaKOBBIX KYJIBTYp, B OOIIHIA
KOM CBIPbS JUIA IiepepabaThIBaiomell ¥ MHUIIEeBON 00BeM KOTOPBIX MJOOABIAIOTCS HEOOXOIUMBIE
npombiuieHHOCTH. CornacHo ['ocymapcTBeHHOH ~— MHKpO- M MakpoOKOMITIOHEHTH [8]. B ocHoBHOM
MporpaMMe pPa3BUTHUSL CEJIbCKOTO XO35SHCTBA M BCE KOMIIOHCHTHI OOJANAIOT XOPOIICH CHITyde-
pEeryJupoBaHus PHIHKOB CENbCKOXO3SMCTBEHHOW  CThIO [9]. IS Takux MaTepHanoB B JUHHAX MpPO-

MPOAYKIUHU, CBHIPbS U TMPOJOBOJLCTBHSI, YTBEP-  HM3BOJCTBA KOMOMKOPMOB, Ha HAIll B3MJIS, PAIIAO-
JKIeHHOW mocTtaHoBieHueM [lpaButenbctBa PO HaJbHO MPUMEHATDH THEKOBBIE 103aTOphI [10].

oT 14 wmiong 2012 r. Ne 717 (¢ u3M. u nom. OT Ha ceroansiiinuii 1eHb BpeMs W3BECTHBI J1Ba
22 nex. 2023 r.) u Ctpareruu pa3BUTHS arporpo- BHJIa IIHEKOB: 3aKpbITble U OTKpbIThIE. [IIHEkw,
MBIIIUIEHHOTO M PBIOOXO3SAWCTBEHHOTO KOMIUIEK-  HMMEIOIINE OTKPHITYIO POpMy, yIOOHBI IS TpaHC-

coB Poccuiickoit @enepammm  Ha TEpUON  TOPTHUPOBKHU TSDKEIBIX, BA3KUX MarepuaioB. On-
10 2030 ropma, yTBEp)KACHHOH pacloOpsDKEHMEM — HAaKO OHM HE O0ECIIeUHBAIOT BBHICOKYIO CKOPOCTb
IIpaBurensctBa Poccuiickoit ®enepanuu ot  nepemenieHuss. CKOpPOCTb TPaHCHOPTHPOBKH H,

12 anpens 2020 r. Ne 993-p k KIIIOUEBBIM OpUEH- COOTBETCTBEHHO, MPOU3BOJUTEILHOCTh 3aKphI-
TUPaM pa3BUTHUS arpapHOTO CEKTOpa OTHOCATCS:  ThHIX ITHEKOB BHIIIE.
pa3BUTHE KUBOTHOBOJICTBA C OCBOCHHEM HMHHOBA- HecMoTps Ha TO, YTO CyLIECTBYET JOCTATOYHO
LMOHHBIX TEXHOJIOTHIA; IN(PPOBU3AIMS U Paclipo-  MHOTO PE3yJbTaTOB U3y4YEHUs pabOThI IITHEKOBBIX
CTpaHEHHE TEXHOJIOTUI HMCKYCCTBEHHOTO HMHTEN-  MAIWH, UCCIIC0OBAHUS B 3TOM HAIMPABJICHHUH MPO-
nekra B AIIK. JIOJIKAIOTCSL 10 CUX NOp. B coBpeMeHHBIX ycio-
BaxHpIit mporiecC B CETbCKOXO3IUCTBCHHOM  BHSAX TPU UX MPOBEACHUH U3yYAlOT HapamMeTphl
MIPOU3BOJICTBE — KOPMJICHHE )KUBOTHBIX MOJTHOPA-  IITHEKA, KaK 10 HEPTeTHYCCKUM U KOJMYCCTBEH-
LIMOHHBIMA M KOHIEHTPUPOBAHHBIMHM COQJIaHCHU-  HBIM XapaKTEepUCTHUKaM, TaK U MO CTENeHU TOBpe-
POBaHHBIMH T10 MUTATEIFHBIM BEIIECTBAM KOMOU-  JKAEHHS TPAaHCIOPTUPYEMOro MaTepuana. Ycra-

KOpMaMHu. Nx Jy41a€ roToBUTh HEMOCPEACTBCHHO HOBJICHO, YTO OINTHMajJibHasA 4YacTOTa BpallCHUA
nmepeq CKapMJIMBAaHHWEM, TaK KakK MPH XPAaHCHWH  IIHEKa, MPH KOTOPOH MOBPEXKIACHUE MaTepualia
M3MCHSCTCSI XUMHUYECKHH COCTaB M CHIDKAeTCS  MUHUMAaJbHO, coctaBiseT 550...650 mua [11].

MUTaTeIbHAs IICHHOCTH KOPMOB [2]. VYuenbie YHuBepcurera Axmany bemrto ompene-

B mpornecce npon3BoacTBa KOMOMKOPMOB JUIsl  JIMJIM ONTHUMAIBHBIA Yrojl HAaKJIOHA IIHEKA JUIA
CEIIbCKOXO3SCTBEHHBIX JKMBOTHBIX B@KHO CO-  TPAHCIIOPTHPOBKH IPaHYIMPOBAHHOTO MaTepHaia
OJroaTh MPOIOPIMU CMEIIUBAEMBIX KOMIIOHEH- ¢ BIaxHOCTBIO 13%: st Kykypyssl — 0°, copro —
TOB [3, 4, 5]. Inst TOrO MpeaHa3HaueHbl CIelu- 30° [12]. B CenbyyKCKOM YHHBEPCUTETE C HC-
albHBIC 103aTOPHl. B OCHOBHOM B CENBCKOM XO-  IOJB30BAaHMEM  METOJIOB  HEYETKOH  JIOTHKH
3AHCTBE NPHMEHSIOT BECOBOE JO3MpOBaHHME [6].  Ha OCHOBE KPHTEPHEB INPOM3BOJUTEIBHOCTH H
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SHEPronoTpeOICHUS] YCTaHOBJICHB! ONTUMAIIbHBIE
napamerpsl mHeka (n = 450 MuH"', IIar mHeka —
100 MM, yron HakiioHa mrHEKa — 15°) [13].

CoBpeMeHHbIE METObl M3YUEHHS MAIIMH JUIS
IIPUTOTOBJICHNS! KOPMOBBIX cMecell Oa3upyroTcs
HA OCHOBE KOMIIBIOTEPHBIX TEXHOJOIMH U UCKYC-
CTBEHHBIX HEHPOHHBIX cerell. Tak, ¢ ucnonab3osa-
HUEM LU(POBBIX TEXHOJIOTHI yueHble Kuraiicko-
IO YHHBEpPCHTETa OOOCHOBAIM BEIWYHMHY YIJa
0CEBOr0 HAaKJIOHA JIOMACTH ITHEKA C IENbI0 yBeE-
JIMYEeHNS TPOU3BOUTENFHOCTH MatuH [ 14].

Hayusslif uHTEpEeC K 103aTOpaM TaKOTO THIIA
00yCIIOBIIEH DSAAOM HPEHMYLIECTB, K KOTOPHIM
MOXXHO OTHECTH MMHUMAJIBHBIA PHUCK 3arpssHe-
HUSL OKpY’KAIOIIeH cpeipl, YHHBEPCaJIbHOCTh HC-
MOJIE30BAHUSA B OTHOIIEHWH TPAHCIIOPTHPYEMBIX
MaTepHasoB c Pa3IUIHBIMA ¢dusuxo-
MEXaHWIECKUMH CBOMCTBaMH, (YHKIMOHAIBHYIO
Ha/Ie)KHOCTb, IIPOCTOTY YCTAaHOBKH, HU3KNE HHBE-
CTUIIMOHHEIE 3aTpatsl [10].

OHHO u3 MMPUOPUTETHBIX HaHpaBJ’IeHI/Iﬁ

COBEpIICHCTBOBAHUS ~ TpoIiecca  JTO3MPOBAHUSA
KOPMOB — aBTOMaTH3aLusl. ABTOMAaTH3MPOBaHHbIC
CHCTEMbI YTIPaBJIECHHUsI MO3BOJSIOT CHENaTh €ro
3(hdekTUBHBIM U OoJiee KOMMDOPTHBIM IJIs OTIepa-
TOpPOB. 3HAasi KOHCTPYKTHUBHBIE XapaKTEPHUCTHKH
IIHEKa, C MCHOJIb30BaHUEM IIPOTPaMMBbI YIIpaB-
JICHUS] MOXKHO OTPETYJIMpOBaTh €ro padory s
Ka)JIOTO PeKUMa.

Lenp uccnenoBaHuii — ONpenencHue BIUSHUS
KOHCTPYKIMOHHBIX U TEXHOJOTHIECKUX MTapaMeT-
POB IIHEKOBBIX J03aTOPOB Ha KOJIMYECTBO Iepe-
MEIaeMOoro MaTepHaja Py TOPMOKCHHUH IITHEKa.

YcnoBusi, Mmatepuaiabl U Metoanl. Pabory
MPOBOAMIM HA IIHEKOBBIX J103aTOPaX, YCTPOH-
CTBO M HPpHUHOUII pa6OTI)I KOTOPBIX OIIMCaH
panee [15, 16]. Takoi go3arop mpeacTaBiIseT
co0oii mHeK 3, YCTaHOBJIECHHBI BHYTpPH LIHJIMH-
JPUYECKOTo Kopiyca 2, ¢ OZHOHW CTOPOHBI KOTO-
pOro CMOHTHpPOBaH 3arpy304Hblii OyHkep 1, c
IpyTOil — BEITpy3HOU MaTpyoOok (puc. 1). Bpamie-
HHeE ITHEeKa 3 OCYyLIECTBIISET AIIEKTPOABUIATEND 5.
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Puc. 1 — Cxema mcciieayemoro go3atopa: 1 — 3arpy30uHslii OyHKep; 2 — KOpITyc; 3 — IIHEK;
4 — BRITPY3HOI MaTpyOOK; 5 — AIEKTPOABUraTEIb

Panee Ob1O0 TOKa3aHO, YTO HCCIEAyEMBbIC
JO3UPYIONINE YCTPOWCTBA B aBTOMAaTHYECKOM
PEeKUME MOTYT paboTaTh MO0 HECKOJIBKUM CXEMaM.

B oTo#i cratke paccmarpuBaeTcst oOmas cxema
paboTHl ycTaHOBKHU (pHC. 2), HA OCHOBE KOTOPOH
MOJKHO NOTYYHTh YacTHbIE cay4dan [17].
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Puc. 2 — I'paduix pabOTHI ITHEKOBOT'O JJ03aTOpA!
1, p.— BpEMs peXKUMa pa3roHa, MUH.; ¢, , — BpeMst paboTHl B HOMHHAIEHOM PEXKUME PaOOThI, MHH. ;
tip.m., t2p.m. — BPEMSI pEKMMA TOPMOKEHUS, MUH.; fy — BPEMsI JOCBINKH, MUH.; f,0 — OCHOBHOE BpEMsl 103U~
poBaHus, MUH.; f,y— BPEMS JO3UPOBAHUS B PEKUME JOCBHIIIKHA, MUH.
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[[Inex mo3aropa 00iamaeT MPOITYCKHOHM CIIo-
coOHOCTBIO (), KOTOpas obOecreunBaeTcss B TOM
grcne Omaromapsi ero BPAlIeHHWI0 ¢ YacTOTOH A.
[Ipeanonoxum, 4To AO3UPYEMBIH MaTepuai Nno-
HOCTbBIO BBIBOAMUTCS U3 MEXBUTKOBOI'O MPOCTPaH-
CTBa IIHEKA Yepe3 BBIPY3HOE OKHO M MajaeT Ha
TOPU30HTAIBHY ITOBEPXHOCTh B3BEIUUBAIOLICH
mnowaaky. Ilpyu noctrkeHun 3agaHHON Macchl m
cpabaThIBaeT JAaTYMK B3BEIIMBAIONICH TUIOMIAIKH,
1 9acTOTa BPANICHUS IITHEKA J]03aTOpa CHIKAETCS
IO Ny, TIEPEKITIoYast J03aTOp B TaK HA3bIBAEMBIN
PEeXUM JTOCHINIKH, KOT/Ia IITHEK BPAILAETCSI C MEHb-
miei yactoToi. [Ipu 3TOM mpoIycKHasi Crocoo-
HOCTh Jo03aTopa paBHa (O, B pexume HoCHIIKH
no3aTtop paboTaeT 3aJaHHOE C MAHENTH yIpaBie-
HUS BpeMs f,, 10 MCTEYEHHH KOTOPOTO OCTaHAaB-
nmuBaercs. [Ipu mpoBeneHUN pacyeToB MPHHUMA-
JIU BO BHUMAaHHE CIEIYIONINE MOJIOKSHIS: TO03H-
pyeMblil MaTepHuall, KOTOPbIii HAaXOJUTCS B J03a-
Tope, 00pasyeT Hepa3phIBHBIN MOTOK; O0OpYyIIEHH-
€M clIod MaTepHaja B MEKBUTKOBOM IPOCTPaH-
CTBE INIHEKa IIPHU €ro OCTAaHOBKE INpeHeOperaem;
BpeMsI pearnpoBaHUs JaTYNKa MHUHUMAIBHO, IO-
STOMY UM TaK Xe IpeHedperaem.

OOmas Macca MaTepuana, IepeMelleHHas
JI03aTOPOM B PEKUME €ro paboTHI 10 cXeMe, TIpH-
BEJICHHOW Ha pUCYHKE 2, CKJIaJbIBAE€TCS U3 CIeIy-
IOIIUX KOMIIOHEHTOB:

M:Mo.0.+M().0. :Mp.pA+MuAp.+M1pAm.+M()+M2p.m‘ (1)

rae
M, 4 — Macca Marepuana, epeMeIeHHas 103aTo-
POM B OCHOBHOE BpEMSI I03UPOBAHMS, KT

M, — Macca MaTepuana, epeMelieHHas 103aTo-
POM 3a BpeMsl I03UPOBAHUS B PEKHUME JOCHITIKH,
KT;

M, , — Macca mMaTepuana, I0JaBaeMoro IpH yBe-
JUYEHUH YaCTOTHI BPAIICHUS ITHEKA J03aTopa OT
0 mun-1 10 , KT}

M, , — Macca MaTepuana, I0JaBacMOro Hpu HO-
MUHAJIBHOW 4acTOTE BPAILEHUS A ITHEKa J03aTO-
pa, KT;

My My, — Macca marepuana, JO3HPYEMOIO
MIpH TOPMOXKEHUH IITHEKa 03aTopa C YacTOTHI
BpaUICHUSI OT 1 10 Ny U OT 1y 10 0 MUH, KT;

M, — macca MaTtepuaina, NOJaBa€MOrO B PEXHUME
JTOCBITIKH, KT.

Ha norpemHocts 103upoBaHus BAMSIET Macca
Marepuana, NepeMENIeHHas 38 BPEMS 1y, . Jis
ee OmpeieTICHNsT BOCIIONB3yeMCsl OOIIEH3BECTHOM
dbopmynoit UIS pacdera TMPOWU3BOAUTEIEHOCTH
IIIHEKa:

rie

T— 1mar BUTKOB IITHEKA, M;

S— MTOIIA/k TIOTIEPEYHOTO CEUEHHUS J03aTOPa, M’
W— JTOJIs 3aIlOJTHEHUS! CHITyYHM MaTEepHaJIOM I0-
TIEPEYHOT0 CEYEHHMSI IITHEKOBOT'O JI03aTOPa;
p— HachllHasl MIOTHOCTH JI03UPYEMOT0 MaTepHa-
na, Kr/m;

71— 4acTOTA BPALEHHS THEKA, MUH

k— ompaBOYHBIN K03()(OUIINECHT, YIUTHIBAIOIIINA

)

30

YTOJI HAKJIOHA ITHEeKa ([UIsl TOPHU30HTAIBHO PACIIO-
JIo’)KeHHOTO mHeka k=1,0).

Torpa macca Marepuana, MoJaBagMoro IiHe-
KOM B PEKHME TOPMOXKEHHS, M 3, ., MOKET OBITH
OTIpPEJICIICHA 110 BRIPAYKCHHUIO:

M., =TSypk (" n(e)dr - 3)
rze
n(t) — 3aKOH U3MCHEHUS YaCTOTHI BpalieHus (pu
TOPMOXKEHHH) IIHEKa, KOTOPBIl B MEPBOM MpH-
OJIMKEHUU MOXKHO TIPE/ICTAaBUTh B KAUECTBE YpaB-
HEHHs BHUIA y=ax+b. YUUTHIBas, YTO KOHEYHAS
Y4acTOTa BpalieHus Heka 1= 0, moimyuum:

n(t)

rae
N, No— KOHEYHAas W HavajbHas 4acTOTHI Bpallle-
HUs, MI/IH.'I;
At, ;. — BpEMsS TOPMOXKEHUS, MUH.;
t — TeKyIIeC BpEMs, MHUH.

Torma Beipakenne (3) ¢ yuerom (4) mpumer
BUI;

T

= t+n
At ‘.,

p.m.

“4)

M S

2p.m.

=TSwpk %tz +nyt,

2p.m.

[ToxydeHHbIE  BBIp@KCHHS  CIPABEUIUBBI
JUIs TIOOBIX IIHEKOBBIX 103aTopoB. Kak mokazamu
pe3ynbTaThl HAIIMX OSKCIEPHMEHTOB TPYAHO
JIO3MpyEeMbIe MaTephajbl C HEoOXOAMMOH W
JIOCTaTOYHOW TOYHOCTBIO JTO3MPYIOTCS ITHEKOM
CTaHAApPTHBIX ~ pasMEpoOB  C  BHYTPEHHHM
MaMeTpoM Koxyxa 60 MM, ImaroMm BHUTKOB
240 MM, Hapy>KHBIM AHaMETpoM (TI0 KacaTeIbHON
cnupand) 53 MM W BBICOTOH TIiepa CHHpaid
11 MM [15, 16, 17]. DTO cOOTBETCTBYET apameT-
pam mHeka JII1-60, koTopslil HCNOAB30BAIH IPU
pacdere MaKCUMaJIbHOH MOaquH.

PesynbTaTtel U o6cy:xkaenue. 1o dopmyne
(5) Obula TOCTpPOCHA MOBEPXHOCTDH, OIMHUCHIBAIO-
mas BIUsiHUE mojaud Q IIHeKa W ero 4acToThl
BpallleHUsi Ha BEJIWYMHY MAacCChl JIO3UPYEMOTrO
Marepuana, KoTopas OyAeT ImepeMeneHa MHEKOM
BO BPEMsI €r0 TOPMOJKEHHUS C YaCTOTHI BPAICHUS
ng 1o 0 mus™ (puc. 3).

YacroTra BpalleHusl HIHEKAa W3MEHsETCs 4Ya-
CTOTHBIM TIpeoOpasoBareneM. b1 paccMoTpeH

MaKCHMaJlbHO  BO3MOXKHBIH €€  JIHama3oH.
HauOonpirass BemMuMHA 3TOrO  IOKazarens
(n = 94,8 mun') coorBercrBoBama S50 I'm,

HauMenbmas (n = 18,7 mun™') — 10 I'i. Dkcrepu-
MEHTAJIHO OBIIO YCT@HOBJIEHO, YTO INpH 3Haue-
Husix menbiie 10 I'm BpameHue 1mHeKa OTCYT-
CTBOBAJIO, YTO CBSI3aHO C HEAOCTATOYHBIM KPYTSI-
IIAM MOMEHTOM, HEOOXOJUMBIM ISl TPEoIoJie-
HUSI COTIPOTHBIICHUS MTPU TIEPEMEIICHUHN 103UPYe-
MOTO MaTepHuana. B3anmMoCBs3p 4acTOTHI TOKa U
YacTOTHI BPAIICHUS IIHEKa TaK)Ke BBIABICHA JKC-
MepUMEHTAIBHBIM ITyTeM (puc. 4).

3T0 HEOOXOIUMO JUIS ONpENENICHHs] YacTOThI
BpallleH!s LIIHEKa IPH W3BECTHOW YacToTe TOKa, a
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TAKXKEC I TPOBECACHUA TCOPETUICCKUX PACUCTOB
Ipu ONPEACIICHUN MAaCChl HABECKH B HCCIIEAYC-
BpamCeHus NIHEKaA.

MOM JOWana3oHE€ 4YaCTOTHI
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YkazaHHasi B3aUMOCBSI3b HOCUT NMPSAMOJIUHEHHBIN
xapaktep ¥ Ha 1 ['I1 4acTOTHI TOKa MPUXOIUTCS
1,9 MHH ' 9aCTOTBI BpaIlleHHs THEKa.

187 378 56.8 05
n, MuH! 75,8 948
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Puc. 3 — BnusiHue 4yacTOTHI BpallleHHs ITHEKa U MOJaydl MaTepuaia Ha Maccy, epeMeIiaeMyro IIHEKOM
B PEKUME TOPMOKEHHUS
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Puc. 4 — 3aBUCHMOCTE Y4aCTOTEI BpalicHU HIHECKA J03aTOopa OT YaCTOThHI TOKa

B paccmatpmBaeMOM [Mamna3oHE YacTOTHI
BpAIIECHUs ITHEKAa NPH €€ YBEIWYECHUH B 5 pa3
(c 18,7 no 94,8 mMun") KoTMYECTBO MaTepHana,
IepeMeIaeMoro MHeKoM, Bo3pacTaeT B 3,7 pasa.
Haumenslast BemuunHa MOAAYu A paccMaTpH-
BaeMoro ImHeka coctaBmger 0,8  kr/mMuH
(n=18,7 mun™).

CrnenoBaTenbHO, MHHUMANbHAs Macca, Iepe-
MelaeMasi IIHEKOM B PEXHUME TOPMOXKCHUS,
paBHa 19 1.

BeiBoabl. Macca matepuana, nepemeniae-
MOTO IITHEKOM B PEXHME TOPMOXKEHHS, IPSIMO
MPONOPLHOHAIPHA YAaCTOTE BPALLEHUS IIHEKa M
ero nojaye. TeopeTuueckass MUHUMaJlbHAs Mac-
Chl, KOTOpPYIO TEpeMelIaeT paccMaTprUBaeMblil
mHek JII-60 B pexume TOpMOKEHHS, COCTaBJIS-
et 19 r. PacueTHble 3HAUECHUS MAcChl MOXKHO HC-
MOJIb30BaTh B IMPOrpaMMe YIPaBiCHUS pabOTOM
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DETERMINATION OF THE QUANTITY OF MOVEABLE MATERIAL BY THE SCREW DISPENSER
IN BRAKING MODE
S. Yu. Bulatov, A. Yu. Isupov, V. N. Nechaev, O. A. Tareeva, A. N. Pronin

Abstract. Screw conveyors have found application in the food, processing and chemical industries. Depending
on the characteristics of the transported raw materials, conveyors of various designs are used. Due to a number of ad-
vantages in the production of dry bulk feed mixtures for farm animals, it is rational to use horizontal screw dispensers of a
closed type driven by asynchronous electric motors. To increase the life of asynchronous motors, their operating mode
provides for smooth braking, which affects the accuracy of dosing feed components. In this regard, the purpose of the
research was formulated — to determine the influence of the structural and technological parameters of screw dispensers on
the amount of material to be moved during the braking of the screw. Calculations were performed for a standard DSh-60
auger using well-known laws of mechanics. When considering the calculation scheme, it was revealed that in the screw
braking mode, the mass of the dosed materials is influenced by the material supply and the screw rotation frequency. The
permissible ranges of the screw rotation frequency have been experimentally established when it changes in the braking
mode, which are in the range from 94.8 min™ to 18.7 min™. As a result of the calculations carried out, it was revealed that
as the screw rotation frequency increases in the specified range, the amount of material moved by it increases by 3.7 times.
The lowest feed value for the screw in question is set, which is 0.8 kg/min (at = 18.7 min™), and the minimum mass moved
by the DSh-60 screw in braking mode is 19 g. Calculated values of the mass of the dosed component can be entered into
the screw control program to adjust the dosing accuracy.

Key words: screw dispenser, bulk components, feed mixture, precise dosing, weight.
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