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OBIIAA XAPAKTEPUCTHKA PABOTBI

AkTyanpHocTh. [lumeBas u mepepabaThIBaromiasi MPOMBIIUICHHOCTD
SABISCTCSA  TPUOPUTETHOH  OTPACIBI0  arpoONpPOMBIIIICHHOTO  KOMIDIEKCa
Keipreizckoii  Pecriybnmukn. B o0beme MpPOMBINIUIEHHOTO —TPOM3BOJICTBA
pecnyONMKU yIenbHBIH BeC MHUIICBOW M IepepadaThIBAIONIed OTpacid II0
uroraM 2019rona noctur 12% , 202Gona 11%.

[Ipu KOpPMJICHHWM >KHBOTHBIX Ba)KHOC 3HAYCHHC HMCEET PAlMOHAIBHOE
UCIIOJIb30BAaHUE KOHIICHTPHUPOBAHHBIX KOPMOB, IOCKOJBKY 3CpHO SIBIISCTCS
OJTHUM W3 TJIaBHBIX KOMIIOHCHTOB KOMOWKOpMA U IPYTHX BHUAOB KOPMOCMECEH.
3epHOBOI KOPM, U3METBUYCHHBIN IO OTPEACICHHONW KPYITHOCTH B COOTBETCTBUH
300TEXHUICCKUMHU TPEOOBAHUSAMU, TIOBHIIIACT CPEAHECYTOYHON MPUBEC KUBOM
Macchl Ha 25-28%.ITo3ToMy H3MEIbUEHHE 36PHOBBIX KOPMOB BEIETCS C LEIIBIO
JIOBEICHHUS WCXOJHOTO Marepwaia 10 TpeOyeMmbix pasmepoB. Ilpum 3Tom
cTpemaTca W30ekaTh 00pa3oBaHUS IEPEeH3METbUCHHBIX YaCTHII Pa3MepoM
MeHee 0,2 MM 3aTpyAHSIOMIMX MPOBSACHHE IMOCICIYIONMX OICPAIlHiA
(cMmermBan¥e, TPaHYIHPOBAHWE) W OTPHIATEIHHO BIHUSAIONIAX HAa MPOIECC
MHUIIEBAPEHUS JKUBOTHBIX.

H3MenbucHre 3epHA MOXKET OCYIICCTBIIATHCS 3a CUET CHKATHS, CIIBUTA,
NepeTHpaHus, ylaapa, pa3JaBIUBaHUS WM COYCTAHHS JSTHX IIPOIECCOB. B
MPaKTHKE JUIS W3MEIbUCHUS 3€pHA HCIOJNB3YIOTCS DPAa3HbIC MAIIHHBIL
MOJIOTKOBBIC NIPOOWIKH, OapabaHHBIC W3MEIBYUTEIH, POTOPHBIC IPOOHIIKH,
BaJIBIICBBIC U JKCPHOBBIC MEIBHUIIBI. /I3 HUX HEKOTOpPHIC HE YIOBICTBOPSIOT
300TeXHWYCCKUMH TpeOOBaHMSAM, JpyrHe BeCchbMa  HEBBITOIHEI TUTS
(hepMepCKUX XO3SIMCTB U3-32 BHICOKOW IIEHAMH.

XepHoBasg MenpHHIA, KaK MAIINHA, SBISACTCA OOBEKTOM UIUTEIHFHOTO H
MTOCTENICHHOTO PAa3BHUTHs, HaUMHAS OT NPUMHUTHUBHBIX OPYAHH IMEPBOOBITHOTO
yenoBeka.C MOSBIEHHEM BaJBIICBOTO M MOJIOTKOBOTO CTAHKOB POJIb JKEPHOBBIX
MOCTaBOB cTaja ObicTpo mazaTh. OIHAKO JKEPHOBBIE MENBHHUIBI UMEIOT PSif
MPEUMYIIECTB TIEPEe COBPEMEHHBIMU MaIllMHAMHU. [IpOyKIIHs, H3TOTOBIICHHAS
Ha OJKCPHOBBIX MEJBHHIAX COXPAHACT BCE MHUHCPAIBHBIC BCIISCTBA W
BUTAMUHBL.

B ycnoBusx Qepmepckux XO3MHCTB Ui MHIMBUAYaJbHOH TpPYIOBOM
JESITETPHOCTH MEXaHU3UPOBAHHAS JKEPHOBAsi MHHU-MEIBHHIBI HCIIONB3YIOTCS
JUIL pa3Mojia JKapEHHBIX 3CPHOBBIX HA «TaJKaH», NPOOJICHUS KOpMa JUIs
JKUBOTHBIX, HO TPH IPAaBHIBHOH PETYIMPOBKE amlapaToB MOXHO ITOTYyYHTH
MYKY.

W3MenpueHne 3epHA B KEPHOBOH MEIBHUIIE HMPOUCXOIUT MEXKIY IBYMS
JKEPHOBaMHM, W3 KOTOPBIX OIWH BpPAIAIOIIMICS, a APYyrod HaXOOUTCA B
HETNIOJBIDKHOM  COCTOSHUHM. JKepHOBBIE KaMHH  W3TOTaBIMBAIOTCS W3
€CTeCTBEHHbIX KaMmHeH. I 3¢ (EeKTHBHOTO H3MENbYCHHS INPOAYKTa, OHH



JIOJDKHBI ~ 00najzaTe  CBOMCTBAaMH.  TBEPAOCTH — ISl TIOBBIICHHA
N3HOCOYCTOWYMBOCTH, BA3KOCTH — Ul M30€KaHMS BBIKPOIIMBAHMS YacTUI] U
MOMAJaHus UX B MPOLYKTHl pa3MoJia, IIEPOXOBATOM IMOBEPXHOCTBIO — JUIS
MIOBBIIIEHUST (PPHUKIIMOHHOTO BO3JCUCTBHUS Ha TPOAYKT IO Bcel pabouei
MOBEPXHOCTH; MPOYHOCTBIO — OOCCICUCHNSI HAIEKHOCTH IPHU OOJBIINX
CKOPOCTSIX BpalleHHs IUCKa HE JOJHKHBI OBITh TPEIIMHBI, YTOOBI M30EKaTh
OTJEJIeHUs OONBIINX KyCKOB WIIM pa3pbiBa )KEPHOBA BO BpeMsI paOOTHI.

O depmepckux  xo3siictB  Keipreisckoit  PecrryOnuku — BBITOIHO
npuodperaTh ManorabapuTHBIC, YHUBEpCAJIbHBIE U B TO K€ BPEMs JICIICBBIC
MHUHHA MEJBHUIIBI Kak ‘KepHOBas wmesibpHua MMII-150/50, omxako 3T0
MEJIBHHIIA UMEET PsiJl HEOCTATKOB.

PaGora HampaBneHa Ha pa3pabOTKy H 00OCHOBaHME OCHOBHBIX
IapaMeTpOB MUHM XEPHOBOH MENBHUIBI C TOPU3OHTAIBHOM OCHIO BPAIICHHS.
Ha ocHOBe TeopeTHIeCKnX M 3KCIIEPUMEHTAIbHBIX HCCIEI0BAaHUN pa3paboTaHa
MHUHHU-MEJIBHULA 1 000CHOBAHBI €€ OCHOBHBIE NTAPaMETPBI.

PaGoTa BbINOJIHEHA B COOTBETCTBMH ¢ KOOPAWHALIMOHHBIMH HAY4YHO-
TeXHHYeCKMMH mporpammamMu mno Teme. «Pa3zpaboTka u co3naHHe
YHHUBEPCAIbHOTO  M3MEJIBUMUTENS] TPOAYKTOB  3€PHOBBIX  KYJNBTYp Ul
(epMepcKuX  XO3SIHCTB» ¢uHaHCHpyeMBI 1O JiMHMKM MUHHCTEpCTBA
oOpazoBanust u Hayku Keipreickoit PecnyOmuku. Jloroopa Ne IIMBU-
029/010 Ne IIMBHM-017/011.

Leas u 3apauym MccaeqOBaHMSI. LENbI0 PabOTHI sBIsieTCs pa3paboTka
HOBOM KOHCTPYKIINHU MHOTO(YHKIIMOHAIEHOH, 9KOHOMHUYHOH u
MaJiorabapuTHON MAIIMHBI JUTA U3MEIbUCHUS M IIOMOJIA MPOIYKTOB 3€PHOBBIX
KyJIBTYp, 00O0OCHOBaHHE €€ OCHOBHBIX IIaPaMETPOB.

[IpakTHueckas peanu3anisi yKa3aHHOM UEIH OCYLIECTBIICTCS ITyTEM
pELICHUS CIEAYIONNX 3aaY:

- aHaNM3 W OICHKAa CYNIECTBYIOIIMX KOHCTPYKIWH MAIlUH Ul
N3MENbUCHHUS 36PHOBBIX IPOJYKTOB;

- U3y4YEHHUE TEpEeJOBOr0 ONbITA IPHU KOHCTPYHPOBAHWU MAIIMH JIAHHOTO
THMa ¥ OOOCHOBaHWE BHIOOpPa MHOTO(YHKIMOHAJIBHOW, ManorabapuTHOH
KOHCTPYKIUH MAIlIUHEI;

- TEOpPETHYECKHE TMPEIIIOCHUIKM ¥ aHAINTHYECKHE MCCICAOBaHUS K
pacdeTy OCHOBHBIX ITapaMeTpOB pa3padaThIBaeMOW MaIlINHBI,

- OKCHEpPHMEHTAIbHBIC HCCIEAOBAHUS M OOOCHOBAaHHE OCHOBHBIX
IIapaMeTpOB MAIIMHBEI C YI€TOM OCHOBHOTO KPHTEpHS — YIIydIIEHHE KauecTBa
TOTOBOTO NIPOAYKTA,

- pacdeT TeXHHKO-3KOHOMUYECKHUX IOKa3aTeseil paboTsl.

OTnnuurensHble  OCOOCHHOCTH MAIIMHBL  IPOCTOTa  KOHCTPYKLIHUH,
YMEHBIICHHBIE MaccorabapuTHbIE MOKa3aTeIH. B KOHCTPYKIMH HCIIOJIb30BAHBI
U3BECTHBIC, aNpoOOMpPOBAHHBIE B MPAKTHKE, a TaKKe HOBBIE TEXHHUYECKHE
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pelIeHus], IO3BOJSIIOIIME  YIYy4YIINTh OSKCIUTyaTALMOHHYI  HaJeKHOCThb
MaIIHBL.

O0BeKT uccaeaoBanua. OOBEKTOM  HCCIENOBAHMI  SIBIISIETCS
MHOTO(YHKIMOHANIbHAs ~ MajorabapuTHas MalldHAa U1 M3MEJIbUYCHUS
npoaykToB  3epHOBBIX  KyubTyp ([TatenteiNel830, 1860 Keipreisckoit
Pecny0iMkn Ha M300pETEHHU).

IIpenmer wmcciienoBaHuii. 3aKOHOMEPHOCTH BIMSHHS IapaMETPOB
pabouynx  TOBEpXHOCTEH  JKEPHOBOB M  YIPYrO-BSI3KMX  CBOMWCTB
00pabaThIBaEMBIX MAaTEpHaJOB Ha KayecTBa IIOMOJIA, TEXHOJIOTMYECKHE U
9HEpreTHYecKre MoKa3aTeIN Iporecca N3MeNIbUCHHS.

Hay4ynas HoBH3HA.

- TpelUIoKeHa HOBas KOHCTPYKIHMS pabodero opraHa >KepHOBOU
MEIBHUIBI B BUJE ISITH CKBO3HBIX OTBEPCTHH Ha HEMOJBIKHOM JKEPHOBE U B
OTBEPCTHSAX KPOME LEHTPAIbHBIX HAa KOTOPBIX YCTAHOBJIEHBI YETHIPE
HaropoyCcTOHYUBBIE TPYOKH CO CHEIHATBHBIMU KOCBIMH HAKOHEYHUKAMH,

- pa3paboTaHa METOAMKa pacdeTa OXJAKAAIOIINX KaHAJIOB >KEPHOBOH
MEIBHHUIIBI C BEPTUKAIBHBIM pa0OYNM OpPTraHOM;

- pa3paboTaHbBl KOMITBIOTEPHOE MOJCIUPOBAaHHE pabOdYero opraHa
JKEPHOBOH MEJIHHIIBI ¥ MIPOLIECCA €T0 OXJIAKACHHS BO3IYIIHBIM IIOTOKOM;

- 000CHOBaHBI MapaMeTPhbl acIUPAIMOHHBIX OTBEPCTUH IS YBEIUUCHHS
MPOU3BOUTENBEHOCTH U YIYUIICHUS Ka4yeCcTBa MPOIYKINH.

IIpakTHyeckasi 3HAYMMOCTH HCCIENOBAHMI. 10  pe3yJibTaTaMm
UCCIEIOBaHN pa3pabOTaH ONBITHO-TIPOM3BOJCTBEHHBIH 00pa3el XepHOBOH
MEJIBHHIBI, MaJora0apuTHONH C  YIydIIEHHBIMH KOHCTPYKTUBHBIMH U
9KCIUIyaTallHOHHBIMU  IIapaMeTpaMHu,  COOTBETCTBYIOUIEH  TpeOOBaHMAM
(hepmepckux XO3AMUCTB. Kepuosas MHUHHU-MEJIbHUIIA TpoIuia
MIPOM3BOACTBEHHBIC ~ WCNBITaHWA Ha  0Oase  Yupexzaenue  «Hayuno-
HCCIEeIOBATENbCKUI TIEHTP MpobiieM MamrHocTpoeHus uM. C. AGnpanmoBa» B
COOTBETCTBHM C COIJIAIICHHEM O HAYYHO-TIPAKTMYECKOM COTPYJHHYECTBE MU
BHeapeHa B (epmepckoM xo3siictBe «Kaiipar» COKYIyKCKOTrO —paifoHa,
UYyiickoii obOsactu. Marepuaisl AWCCEPTAlMM HCIIOJIB30BAaHBI B y4eOHOM
nporecce WH)KCHEPHO-TEXHUYECKOTO ¢axynprera Keipreizckoro
HaMOHANBHOro arpapHoro yHusepcuteta uM. K. W. Ckpssbuna (KHAY) npu
MOJrOTOBKE OaKaIaBPOB U MarkCTPOB II0 HATIPABIICHUIO «ATPOMHKEHEPHSI».

IKOHOMHYECKast 3HAYUMOCTH MOJTy4eHHBIX pe3yJIbTATOB.
[Ipennaraemast MUHH-MENbHUIA I (PEPMEPCKUX XO3SHCTBIOKA3bIBAET, UTO 32
CUeT CHIDKEHMS DSKCIUTyaTallMOHHBIX 3aTpaT M pacxoja SHEPTHUH T0J0Bast
SKOHOMHUSI OT NPUMEHEHUS U3MEIBUUTENS HOBOM KOHCTPYKIMH MO CPABHEHHIO
C MIPOTOTHIIOM cOCTaBisieT 21 ThIC. COMOB B T'OJ CO CPOKOM OKymaemocTH 4,8
JeT.



MeToau4YeCKYI0 OCHOBY HCCJIE€AOBAHMIl COCTABISAIOT MaTEeMaTHIECKHUE
METOABl MOJEIHPOBAHMS, METOIBl AKCIICPUMEHTAIBbHBIX HCCIIEA0BAHUH,
CTaTUCTHYECKHUE METObI ¥ HHKECHEPHBIE PACUETHI.

Jns  mpoBemeHHMs — OKCIEPUMEHTAIBHBIX — HCCIEINOBAaHMH  CO3IaHa
9KCTIEpPUMEHTANbHAsl YCTAHOBKA, Pa3pabOTaHbl YacCTHBIE METOAWKH, a TaKKe
ObLIH HCIIOJIb30BAHBI OOIIENPHUHSATHIC METOIbI u CITOCOOEL.
DKcnepyMeHTaIbHbIE JaHHBIE 00pabaThIBAIMCh METOJAMHM MaTeMaTH4ecKOn
CTaTHUCTUKH, TEOPUH BEPOSTHOCTH U TpadoaHaIMTHIECKUMH METOJAMH.

OcHOBHBIE NOJI0KEHHSsI, BBIHOCUMbIE HA 3aIINTY.

- HOBas KOHCTPYKIMs pabo4yero opraHa >KEpHOBOW MENBHHIBI B BHIE
ISITH CKBO3HBIX OTBEPCTHII Ha HETOJBIKHOM KEPHOBE M B OTBEPCTHSX KpOME
LEHTPAIBHBIX YCTaHOBJECHHl HAIlOPOYCTOWYMBBIE TPYOKH CO CHENHalbHBIMU
KOCBIMU HaKOHEYHUKAMH,

- METOJIMKA pacdeTa OXJIAXKIAIOMINX KaHAJIOB )KEPHOBOW MEIIbHUIIBI,

- 00OCHOBaHHBIC MAapaMETPbl ACMUPALHOHHBIX  OTBEPCTHH Ui
YBEIMUYCHUS TPOM3BOAUTEILHOCTH 1 YIIyUIIEHHS Ka4eCTBa POAYKIHH.

JInuHblii BKJIAJ coMcKkaTeasi: chOpPMyIHPOBaHA LIENb U PELICHBI 3aJaul
UCCIICIOBAHMSA,  BBIMONHEHBl  TEOPETHYECKHE U SKCIEPHMEHTAJIbHBIE
uccieqoBaHMs, pa3paboTaHa HOBask KOHCTPYKHIMSI pabo4yero opraHa MUHH-
MEJIBHHIIBI C YIY4IIeHHOH acliupanuen.

Amnpodanusi pe3yJbTATOB HcciaeqoBaHUil: OCHOBHBIE COAEPIKAHUS
JIICCePTALMOHHOM pabOThI JOKJIabIBAIIHCE:

- Ha MexayHapoaHOH Hay4YHO-TIPAKTHYECKOH KoH(epeHuuu <«Pa3zButhe
HAayYHO-TEXHHYECKOTO TOTCHIMAla MENHOpalud M BOJHOTO XO3fiicTBa Ha
coBpeMeHHOM dTarne B Kuipreisckoit Pecniyonuke» (r. Bumkek, KHAY 2009r.);

- Ha MexayHapoaHOW HAyYHO-TIPAKTHYIECKON KOH(EPEHIINU TMOCBSIIEHHON
70-teTHEMY FOOMIICHO [1.C.-X.H., podeccopa Opozaiuesa T. O. «IIpobieMbl U MyTH
HOBBILICHHS YKCILTYaTAHOHHON 3((eKTHBHOCTH arpapHbIX Mamue» ( T. brmkek,
KHAY 12 okrs6ps 2016r.);

- Ha MeXIyHapoJHOH Hay4YHO-TIPAKTHYECKOW KOH(EPEHIMH ITOCBSIIICHHOM
85tetiro KHAY um. K. Cxpsibuna (r. burukek, KHAY 2018r.);

- Ha MeXIyHapoaHOW Hay4HO-TIPaKTHYECKON KOH(EpeHIUH: «ArpapHas
HAayKa CeNbCKOMY XO3SIHCTBY» (ANTaliCKMH TOCYIApCTBEHHBIH arpapHbIi
yauBepcuret (r. Bapnayn, 2018.).

IMy6aukanuu: 1Mo TeMe JuccepTanuy OlyOIMKOBaHbI 8 HAYYHBIX TPYAOB,
u3 HUX 2 B u3gaHusx 3apyoexkusix PUHII, 4 B m3panusx PUHIT] Keipresckoii
PecniyOninku, 2 mateHta Ha nu3o0perenust Keipreisckoii Pecmy0mkm.

CtpykTypa M 00beM AHMCCepPTALMH. JUCCEPTALSI COCTOUT U3 BBEACHMUS,
YeTBIPEX TJaB, OOMIMX BBIBOAOB, CIHCKA MHCIOJIB30BAHHBIX HCTOYHUKOB U
npuinoxeHuit. Pabora n3noxena Ha 123 cTpaHMIIaX KOMIIBIOTEPHOTO TEKCTA,



comepxutr 37 pucyHkoB, 21 tabmum, 122 HCTOYHHKOB JUTEPATypsl M 5
MIPUIIOKEHUH.

OCHOBHOE COJEP KAHUEJUCCEPTALIUN

Bo BBegeHUH OTpa)KeHBI aKTyaJbHOCTh TEMBI, CHOPMYIHPOBAHBI LEIU H
3a/a4d, MPeIMET W OOBCKT WCCIICIOBAaHUs, HaydyHas HOBU3HA, MPAaKTHYCCKas
ICHHOCTh ¥ OCHOBHBIC TIOJI0KCHUS BRIHOCUMBIC Ha 3aIlIUTY.

B mnepmBoii raaBe «CocTosiHHME BOIpOCa W 3aJauyd HCCIEIOBaHUI»
MOKa3aHbl (YU3UKO-MEXaHUYECCKHE M TEXHOJIOTHMYCCKHE CBOWCTBA 3€pHA M UX
BIMSHHAC HAa TapaMeTpsl MallMH Kak oO0pabaThkiBAeMOTrO MaTepHaia,
MPOBE/ICHBl aHAIM3bl KOHCTPYKIMHA >KEPHOBBIX MEJBHUI],IPIMCHSIEMBIX B
Keipreizckoit Pecriybnuke u 3apyOeKHBIX CTpaHax, paboT MO HCCIeIOBAHUIO
TEXHOJIOTHYECKUX MPOIECCOB M3MEIbUCHHS 3€PHA, ITATEHTHBIM MOUCK, BHIOOD
00BEKTa UCCIICTOBAHMS.

HccrenoBaHusIMA  TEXHOJIOTHUECKUX IPOIECCOB HM3MENBUYCHUS 3EpHA
3aaumanuck [opsukun B.I1., Kymakosckuit U.B., XKucimuu .M., Aunos P.C.,
Taparun C.A., Hyrymanos P.P., MensaukoB C.B., A6npanmos C.A., AkaHOB
J.K. u npyrue y4eHsle U CIeLUAIUCTEHI.

Bo Bcex paccMOTPEHHBIX MENBHHUIIAX OTCYTCTBYST aCHHpaIlMOHHAS
YCTaHOBKA JIIS OXJIAXKICHWH JKCPHOBBIX KaMHEH U TepepadaThiBaeMOTro
ceipbs. [Ipomecc W3MeNbUeHHS 3€pHA B MYKY COIPOBOXKIACTCS OOJNBIIMM
BBIJICIICHUCM TEIUIA W Biard. Myka MpH 3TOM HarpeBaercs IO 8d C. IIpu
YCHJICHHOM BBIZICTICHMHM BJard Ha pabodell MOBEPXHOCTH >KEPHOBOB
oOpasyeTcs KIeHcTep, KOTOPHIH 3aMa3bIBaeT MENKYI0 HAacedKy W OOpo3aKH
JKEpHOBOB. OTHUM HapymIlaeTcs MpoIecc pa3Mojia 3€pHa W CHIDKaeTCs
MPOM3BOIUTEIHHOCTh MAIIMHBEI. B CBSI3M C JTUM UIA  YBEIWUYCHHSA
MIPOM3BOIUTEIHHOCTH MEITbHHUIIBI u COXpaHCHHS KadgecTBa
MPOAYKTAaHEOOXOANMMO CO3IaTh MPUTOK IOMOJHUTENBHOTO 00BEMa BO3IyXa
YCTAaHOBKOW  BCHTWIIALMH. JTOT TMpOIecC Ha3bIBAacTCS — aclupanuei.
Acnmparmeit KEPHOBOTO mocraBa JIOCTUTACTCS YBEITUUCHUE
npousBoutensHocTH Ha 20-25% m coxpaHsieTcsi KadecTBO NpOAyKIuH. B
CBS3M C OTUM COBMeCTHO ¢ WmxkeHepHoll axagemuein Koipreizckoit
Pecnybnukn pa3paboTaH W coO3laH yHUBepCaibHbIA cTaHOK MMII-150/50,
KOTOPBI BBIMONHACT JBe paboune (YHKIMU. MEITbHHIA JUIS WU3MEIBYCHHUS
3€pHOBBIX KYJIBTYP U MAacCIONPECC U OT)KIMA MaCIUIHBIX KYJIBTYD.

[IpenmymiecTBOM HaHHOTO CTaHKa W3 BBIMICYKAa3aHHBIX SABISETCA
YHHUBEPCAIHHOCTH, MPOCTOTa KOHCTPYKLHH, TEXHOJIOTHYHOCTh M3TOTOBIICHUS
JeTajei, BO3MOXKHOCTh CMEHBI HCIOJHUTENBFHOIO OpraHa, a TakKxke
pPUMEHECHNE BeHTWIATOPA I YITyUIICHUS acTIHPAaLHIO.



[IpoBeneHHBIE SKCIIEPUMEHTAIBHBIE HWCCIICAOBAaHMS Ha YHHUBEPCATHHOM
cranke MMII 150/50¢ BepTHKAIBHO PACIIONIOKEHHBIMH KEPHOBAMHU BBISICHUIIN
CIIeMYIOINE HEMOCTATKH: Mojada Bo3myxa (acmupaius) depe3 IEHTP Kpyra
JKEPHOBOI METBHHWIEI B II€JIOM MOJOXHUTEIBHO BIMSET Ha TPOIECC
W3MENBYCHHS, OJHAKO pabodas TOBEPXHOCTb BPAIIAIOMIETOCS JKEPHOBA
HEOCTaTOYHO O0OIyBaeTCsl M OXJAXKIACTCS, W3MENbYaeMbIH NPOIAYKT-MyKa
4acTo TIEperpeBaeTcss W TMOJrOpacT, Tepsisi BKYCOBBIC KadecTBa; HE BCE
mapaMeTpel  BEHTHISATOPA  YYTCHBI B JKCIICPUMCHTAIBHOM  OIIBITE,
HEOJHOKPATHO  IEperpeBajics  JBHUraTellb  BCHTWIATOPA;C  YCTAHOBKOW
BEHTWIATOPA  HM3MCHWINCh  HCKOTOpPhIE  MapaMeTphl  TaKWe,  Kak:
9HEPronoTpeOICHIE U rabapUTHBIC Pa3MEpHI.

I[lpn aHanuM3e KOHCTPYKIHMH CYIICCTBYIOIIUX JKCPHOBBIX MENBHUII,
BO3HHUKJIH HOBBIE KOHCTPYKTHUBHBIE 33/1a4H, KOTOPBIE NIPY CO3JaHUN MAIITHH IS
W3MENBYCHHUS CHIYYHX I[UIIEBBIX MPOAYKTOB HEOOXOAWMO PpEIINTh B
CIEYIOUINX  HANpPaBICHUAX. TEXHHUKO-DKOHOMHYECKass A(PPEKTHBHOCTE;
HM3HOCOCTOMKOCTh Pa0OYHMX OPraHOB; TEXHOJOTHYHOCTh KOHCTPYKIIMH MAIIHH;
VIIydIIeHne OXJIaKIJAaloIero BO3MyXa [UIA aclHupaluyd padodero oprana M
nepepadaThIBAEMOTO CHIPHSI.

Bo BTOpoii rmaBe «MaTeMaTHYSCKOE MOJCIMPOBAHHEC W METOIHMKA
pacueTa OCHOBHBIX 3JICMCHTOB MHHHU-MEJIBHHUIBI» TpPUBEACHA 000O0IIeHHAS
MaTeMaTUYeCKash MOJCIb JKCPHOBOW MHUHH-MEIBHUIIEI W MOJCIAPOBAHHE
ACTIIMPAIIMOHHOTO MPOIECcca JKEPHOBOW MEIBHUIBI B TIPOTPAMMHOM KOMILICKCE
SolidWorks Flow Simulation

Munu-Mensauna  MMII-150/50 HOBOW KOHCTPYKIMM MOXET OBITH
MIpeICTaBICHA B BHIE IBYXMAacCOBOW MOJENH, TAe IepBas Macca MOJCIUPYET
9acTh MAIIUHEI I0 PEMEHHOH Iepesadn 1 XapakTepru3yeTcss MOMEHTOM Ha Balry
nsuratens (My), a BTopas Mmacca - Tociie Hee, XapaKTepU3yeTcsi MOMEHTOM
COIPOTHBIIEHHS, NEUCTBYIOIIEH Ha xepHOBa (M,), TO €CTh JHHAMHYECKAS
MOJIC)Ib MUHH-MEITFHUIIBI COCTOUT U3 JABYX KOMIIOHCHTOB.

B MHHH—MENBHHIIE YCTAaHOBICH AaCHHXPOHHBIH  JBHTATeNb  THMA
4A112MA4Y3 momHocThi0 N=5,5 kBT1. M3BecTHO, 4TO IBIKYIIMH MOMEHT W3
paboyell YacTH XapaKTCPUCTUKHU IOMOOHBIX JBHUTATENCH ANIPOKCUMUPYETCS
IIPSAMOH:

My = A — Bw,, (1)

e W, — yIJIoBas CKOPOCTh, pau/c; A, B —ocTosHHBIE KO3 )UIMEHTHI.
3aBucuMocTh (1) MOKa3pIBaeT, YTO C YBEIMYCHHEM ) YMEHBLIAETCS
IBIKYIIH MOMEHT M. YMeHbIenne M, CubHEE BHIPAKEHO, TIPH GOJBIIOM
ko3 punmenre B.
Koaddpunmentsr A n B onpenenstores o gpopmysie:



A= M, w,, B = M, wq (2)

L L
We Wy Wer Wy

rAe W,, W, —COOTBETCTBEHHO, CHHXPOHHAs] 1 HOMUHAJIbHAsI YTIIOBBIE CKOPOCTH
BaJa JBUraTelis, pan/c;M,, — HOMMHAIIBHBIM MOMEHT JBHraTes, H-m.

MowmeHT conpoTuBiieHHs] M, 3aBUCHUT OT yrja MOBOPOTa BTOPOW MaccChl
@5, HO MaJl0 3aBUCUT OT YacTOThl BpalleHuss w;. MomeHT M, MOXXHO
MPEeICTaBUTh KaK CyMMY U3 JIBYX CJIaraeMbIX:

MC = MC,\'! + MCV' (3)
roe M., — TOCTOSHHOE cllaraeMoe, XapaKTepH3YIOLIMEe CpelHee 3a IUKI
3HayeHue momenTa M,; H-m;

M., — TIepeMeHHOe claraemMoe, Xapaxkrepusymomee  (YHKIHIO
00001IeHHON KOOPIUHATHI @, H M.
1 2@
M, = My, = ;fo M dg,, (4)
Mcv = Mcv(‘Pz)- (5)

MowmeHT HWHEpUUNU MUHU-MCJIbHULIBI ]E MOXKHO NPEACTaBUTh KaK CyMMa U3
TpEX ClIaracMabIX.:

=h+t]+]s (6)

rae Ji, J2,J3 — MOMEHTHI HHEPLUH COOTBETCTBEHHO IEPBON Macchl (poropa
JBUTATENSA J,, BEAYILETO J,,; U BEIOMOIO J,,, NIKMBOB), BTOPOi Macchl (Bay Ha
KOTOPOM YCTAHOBJIEH TIOABMYKHBIHN JKEPHOB |, U KEPHOB HEMOBIKHBI [,,.), U
obpabatbeiBaeMoro matepuana ( CHIBI BHYTPEHHEr0 M BHEIIHEro (CyXoro)
TPEHHS), KM,

MOMEHT WHEPIIUN POTOpa IBUTATEINS [, TI0 CIIPABOYHBIM JJAHHBIM PABHO J,
=17010" kr-m% 3HaueHHS MOMEHTOB MHEPIIHH COOTBETCTBEHHO BEYILETO J, 4
¥ BEOMOTO J,,, IIKHBOB B COOTBETCTBHH C JAHHBIMU COCTABIISIOT ], ,=20,710"
kM, J,2,=89010% kr-m® Takum o6pasoM, J; = J, + Ju1 + J.2=1080,710"
K[*M®.

MoMeHT uHepIuH BTOPOH Maccel: J,, U J,., TakkKe B COOTBETCTBUHU C
J@HHBIMH PaBHbLJ,,=5,3910% kr'm?, J,. = 8700-10°* kr-m?.

MoMeHT uHepuuu o00padaThHIBAEMOrO MaTepHana J; OIpeaenseTcs ¢
YUYETOM CHJI TPEHHSL: BHYTPEHHETO (BA3KOI0) U BHEIIHETO (CYXOro).

Cunbl  BHyTpeHHETO (BA3KOTO) TPEHHSI 3€pHA BHYTPH paboueil 30HBI
MHHH—MEIIBHUIBI  [IPOTUBOJCHCTBYIOT JWHAMHUYECKOMY H3MEHEHHIO B
JIBIDKCHUH 3epHA. BennunHa cuiibl BHYTPEHHETO TPEHHs 3aBUCHT OT Pajuyca
JKEPHOBOB M CKOPOCTH JIBU)KEHHSI TIOTOKA 3epHA B paboUeii 30HE METbHHUIIBI.

OmnpeneneHne CUIIbI BHYTPEHHETO TPEHUSI OCHOBAHA MO TEOPUH BSI3KOCTH
JKUJKOCTH TIPH IIEPEX0JI€ OT CIIOS K CIIOI0:
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s mp ﬁ v, (7)

e F,,,, —Cuia BHyTpeHHero (BA3KOro) Tpenus 3epHa, H;
B — ko> unuent Bsa3koro tpenus, H-c/m;
V — CKOpOCTh JIBIKEHHUS ITOTOKA 3€pHA B paboueii 30He , M/c.

Brlpaxxenue uis ompeenaeHuss KodQQUIHEHTa BA3KOTO TPEHHS HUMEET
CIeIyIOUINI BUII:
;3 — hO'p3+40-"fe'g3'R,m (8)
4y
rae hy —BBICOTAa BEPTUKAIBLHO CTOSIIETO CTOJI0A CHIMYyYero Marepuana, M;
p, — INTOTHOCTH 3€pHa, KI/M>,;
0 — HANIPSKEHHE CKATHS, KT/M?;
f — KO3 PUIHEHT BHYTPEHHETO TPEHHS 3EPHA;
Y —CKOpOCTb CIIBUTA, C ",
g, — YCKOpEHHe CBOGOIHOTO TaICHHs 3epHa, M/c2;
R, —paanyc KkepHOBOB, M.

PacuerHbie 3HaueHUS KO3 UIHEHTa BI3KOTO TPEHHS [ IS TIIICHUITBI
cocrapmsitor 40,4 ... 48,7H-c/m. Koaddumuent BHyTpeHHEro TpeHHs f
IIICHUIB HaxoauTes B peaenax 0,32 ... 0,45.

Inst  ompeseneHusi CWiIbl BHEHmHero (Cyxoro) TpeHuss B pabouem
MPOCTPAHCTBE UCIIOJIL30BAIH BRIPAXKEHHE!

c mp fc ' (9)

rae f. = tge —kodbuIMeHT TpeHus 3epHa U KaMHs (Te ¢ — YTroJ TPeHUsL);
N=mg, — cuna HopmasbHOTO faBieHus, H.

Kosddurpent tpeHus mpoayKTa M KaMHS 3aBHCHUT OT BHIAa KaMHSI H
M3MENbYaeMOro 3epHa. YTOJ TpeHHs ¢ U M3MEJIbUCHUS 3epHa B MyKy
Haxoaurcs B mpenenax 34...37°.IIpu aToM pacueTHbIC 3HAUYEHHS f. U
cocrasisaor 0,67 ... O,75F;_mp =18,63 ... 20,841.

YpaBHEeHHE IBIKCHUS MUHH-MENbHUIBI B MuddepennmnansHoi Gopme
UMEeT BH:

cmp

dwq 1 Cl]z

Js =+ Tl = My + M, (10)
C yuerom ypasHenuii (1), (3), (4)u (5) nonquM:
d 1d
Js =450 = (A= Boy) +5- " Mo + Mo (9). (1)
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B panpHedmMx HccieNoBaHMAX HAc OOJbIIE HHTEpECYeT ypaBHEHHE,
OITKCHIBAONIICE [IBIDKEHHE pabodyero opraHa (KepHOBAa) MHHH-MEIBHHIIBL,
KOTOPBIE MOXET OBITh TIPENCTaBICHO B AuddepeHnnanpHon hopme:

dwq

Uz +Jo) 2 = - Ry + Fye* Ry = Fypy* Ry — F

cmp

Ry (12)

roe  J,,/3- MOMEHTbl HWHEPIUH COOTBETCTBEHHO BTOPOM Macchl U
oGpabaTeiBaeMoro matepuana, kr-m2/c? (H-m);

F,- cuma, pa3BuBaeMasl JBUTaTeleM, Oe3 ydeTa MacChl HETOJBIKHOTO
>KepHOBa, H;

F,.- cuna, 3aTpaurBaeMasi Ha HETIOBMKHBIN >kepHOB, H;

F,,,p- cuia BHyTpeHHero (Bs3koro) Tpenus, H;

E.,,, - cuna Bremuero (cyxoro) Tpenus, H;

R, - panuyc *epHOBa, M.

mp " Doe

Jnst uccneqoBaHus a’pOAWHAMHKH pabo4yero opraHa >XCpHOBOW MHHH-
MeNbHULBI ObUTH co3aanbl 3D MoesH ¢ MOMOIIBI0 MPOrPaMMHOTO KOMILIEKCa
SolidWorks Pucyrnok 1). B kauecTBe 00beKTa MOIESITHPOBAHHUS BO3AYLIHOTO
MOTOKa BHYTPH pabodero opraHa ObLT BBIOpAaH MHTETPHPOBAHHBIA PacyeTHBIH
moayms SolidWorks Flow Simulation sanee —Flow Simulation) koropsrit
npeIHa3HaYeH IS PELICHHUS 32489 THAPOTra30AMHAMHKH U TEIUIONEPeIadu.

2 7 8

Pucynoxk 1 - 3DmMopens pabouero opraHa sxepHOBOW MEJIbHHUIIBI C
TOPU30HTAIILHOM OCKIO BpAII[CHHUS B pa3pese
1- xopmyc, 2- BO3AYXOBOX, 3- NPIKUMHON MeXaHU3M, 4- HEHOIBIDKHAS
JKEPHOBA, S-TONBUMKHAS JKEPHOBA, O-TOANINITHUK, 7-ITHEK, SHIpUBOIHON Bal,
9-BBIXO[T IIsI TOTOBOT'O MPOJIYKTA.
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Flow Smulation monenupyer ABMKCHHE TOTOKA, Ha OCHOBE DPEIICHUS
ypaBHenuss HaBbe-CTokca, KOTOpoe SIBJSIETCS HMHTEpIpeTalueil 3aKkoHOB
COXpaHEHHMs MacChl, UMITyJbCa, M SHEPTUH Uil TOTOKA J>KUAKOCTH M rasa.
VYpaBHEHUS  JONOJHEHBI BBIPAKCHHUSIMH COCTOSIHHUS ~ CPEIBl, KOTODBIC
ONPENENSIIOT MPUPOAY OTOH Cpeibl M OMIUPUYECKUMHU 3aBUCHMOCTSIMU
IUIOTHOCTH, BS3KOCTH M TEIUIONPOBOAHOCTH Cpeibl OT TemmepaTypsl. s
pacyéTHON 00IaCTH CTPOUTCS CTPYKTYPHPOBAHHAS HEPABHOMEpHAs CETKa C
pa3bueHneM 10 Mepe MPUOIMKEHUS K TIOBEPXHOCTH MOJIENHU, U HA y4acTKax
GOJIBIINMY TPaTHEHTAMHU (PU3NUECKUX MAPAMETPOB TEKYUEH CPEJIbL.

Jus mpoBedeHMsT adpOJMHAMHYECKOTO pacuera OBUIM  ONpe/IeNICHbI
CIIEYIOIIHE HAYAIbHBIE YCIOBUS: B KAYECTBE TeKyueil cpejibl BRIOPAH BO3AYX;
Temnepatypa okpyxatomei cpensl — 20,05T; koaddunueHT TeriooTaayu
rpanuTa 2,66BT1/MK. YcTaHOBIEHBI ClleMyOIIHe TPAHUIHBIE YCIOBHS MOICIIH:
00BEMHBIH pacxo]] Bo3ayxa Ha pabodyeM MPOCTPAHCTBE JKEPHOBOW MEJbHUIIC
0,04Mm%¢; naBnenme oKpyKarotie cpeasl ycraHoBieHo 101325[1a.

B pesysibrate ObUIM CMOJCTMPOBAHBI T'a30IMHAMHUYECKHE MTPOLECCHI IS
HAXOXKICHHUS TaKMX [apaMETPOB, KaK CKOPOCTh IIOTOKA, paclpeac/iCHHE
JIABJICHUSI, & TaKXKe CKOPOCTh M TPACKTOpHs dYacTil. WX Bu3yanuzamus
NIpE/CTaBIICHBI Ha PUCYHKaX 2, 3.

103254.00
10301870
r 10278339
102548008
I 10231278
102077 48
10184217
10160687
101371.56
10113626
LHawnenie Pa]

TpaekTopMi NoToKa 3

Pucynok 2 - Temneparypa u Pucynox 3 - JlaBieHus ¥ TpaeKTOpUs
TpaeKTopus MOTOKA BO3AyXa MIOTOKA BO3yXa

B Tperbeii raaBe «Pe3ynbTaThl 3KCIEPUMEHTANBHBIX HCCIEI0BaHUI
KOHCTPYKTUBHO-TEXHOJOTHYCCKOW  CXEMBI  KCPHOBOW  MUHH-MEIBEHUIIBI»
TIPUBECHEI TEOPETHUYECKHE HCCIICTOBAHUSA u pas3paboTka
YCOBEPIIICHCTBOBAHHOM KOHCTPYKITHH KepHOBOM MenbHuIr MMIT 150/50.

Hamu paspabGoTaHbsl KEpHOBbIE MENBHUIBI B JBYX BapHaHTax C
VIIyYIIEHHBIMA KOHCTPYKTHBHBIMH W PEXUMHBIMH HapaMeTpaMH C Y4eTOM
TpeOOBaHUN MabIX CEeNbX03(opMUpOBaHuii (pepMepCcKHe M KPECThSIHCKHE
XO3SIMCTBA), KOTOPHIM HYKHBI HH3KO OJHEPrOEMKHEC MHHH-MAIIWHBL C
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paIMoHaIbHONW TIPOU3BOAUTEIHLHOCTRIO, oOecednBarome 0oee oqHOPOTHBIH
COCTaB TOTOBOTO MpOAyKTa Oe3 3amaxa TapH, YCTPAHSAIOUINE HaIHWIIaHWUE
KJISHCTEPOB Ha TIOBEPXHOCTAX PabOUYMX OPTaHOB.

KoHcTpyKmu >KepHOBBIX MEJIbHMIL 3aIUUINEHbI MaTeHTaMH KbIprei3ckoit
Pecnyonmkn Ha wusoOperenusi: Nel830 &KepnoBas menpHuia» u Nel860
«KepHOBast MeJIbHULIA»

Ha pucynke 4 noka3zana o0Iasi cxema »)epHOBO# MenbHuIbl (Bapuant 1),
HA PUCYHKE 5- HEITOIBMIKHBIH KEPHOB C MATHI0 CKBO3HBIMHU OTBEPCTHIMHU.

12

/

X

Pucynok 4 - O61mmas cxeMa »XepHOBOM MeJbHHIBI (BapHaHT 1)
1 - ajeKTpOaABUTaTEllB, 2 - 3ICKTPONPHUBOI, 3 - OyHKEp, 4 -3acioHKa, 5 - IIHEK,
6, 7 -TOABWKHBIN M HEMOABUKHBIN KEPHOBA, 8 - oTBepCTHs, 9 - BEHTHIIATOD,
10 -BozmyxompoBox, 11 -cuto, 12-6yHKep.

Pucynox 5 - HenoqBrKHbIH )KEpHOB € OTBEPCTHSIMU
7 - HETIOBYKHBIH KEPHOB, 8 - 0TBEPCTHSI.
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JKepHoBasi MenpHHIIA paboTaeT cieayromuM oOpa3oM. BpamartenbHoe
IBIDKCHHE Baja OJJIeKTpojBHraresiss 1 depe3 NPUBOJHOW MeXaHH3M 2
nepenaeTcsi K HUCIOJHUTEIbHOMY MEXaHH3MYy BpalllaloIerocs jepHoBa 6.
3epHO U3 OyHKepa 3 ¢ IOMOIIBIO IITHEKOBOTO MEXaHM3Ma 5 uepe3 OTBepCTHe B
BeAylleM KaMHE IONajaeT B pabouyyio 30HYy—IIedb MEXIy NOABHXHBIMH U
HEMOJIBH)KHBIMH JKEPHOBAMH, M W3MENbUACTCs 10 HEOOXOJUMOM KOHIHUIINH, a
moJlava 3epHa peryimpyercs 3acinoHkoi 4. Bo3ayx BeHTHIATOpOoM 9 momaetces
gyepe3 BosmyxompoBon 10 k oTBepcTHsM 8 B HEMOIBMIKHOM JXEpHOBE 7 Ha
pabodyr0 MOBEPXHOCTh TJIABHBIX W  BTOPOCTEICHHBIX OOpPO3MOK  Ha
MOJIAIONIEMCS W pa3MallbIBAIONIEMCS TIOSCE JBMIKYILIErocs JKepHoBa 6
MPOAYBacT pabOYyI0 30HY, JOMOJHHUTEIBHO OXJIAXKAACT paboure MOBEPXHOCTH
KEPHOBa M 00padaTHIBACMYIO TIPOIYKIIHIO.

M3menpueHHBINA TOTOBBIA MPOIYKT Uepe3 ObapabanHoe cuto 11 momagaer B
OyHKep U1 TOTOBOTO IpoaykTa 12.

Ha pucynke 6a, 60 mnpuBemeHa oOmas cxema JXCPHOBOH MEIbHHIIBI
(BapuaHT 2) W HEMOABMKHBIA JKEPHOB C HAMOPOYCTONUYMBBIMH TPYOKaMu
HMMEIOLIMMHU KOChIe HAKOHEYHHUKH, COOTBETCTBEHHO.

/ /. / /.

Pucynok 6a - O01mast cxema »XepHOBOW MENTbHUIIEI (BapHaHT 2)
1 - aneKTpoIBUTATEIND, 2 - JICKTPONPHUBO, 3 - OyHKEp, 4 -3aclOHKa, 5 - IIIHEK,
6, 7 - MONBWXXHBIA U HEMOJBWKHBIA KEpHOBa, 8 - oTBepcTHs, 9 - TpyOKH C
KOCBIMH HakoHe4yHHKamu (yka3aH Ha pucyHke 60), 10 - kommpeccop, 11 -
[IUTAHTH BBICOKOTO maBieHus, 12 -cuto, 13 -OyHkep.

OTMUYUATENFHOW OCOOCHHOCTBIO JKEPHOBOH MENBHHUIBI BO BTOPOM
BapHaHTE SBIIETCS TO, YTO B KOHCTPYKUMH NAaHHOH MENBHHIBI YIIydIIcHa
oXJTaXKmaromiast cucteMa. J[Is 3TOro B CKBO3HBIX OTBEPCTHSAX HEMOABIDKHOTO

14



JKEPHOBAa YCTAHOBIJICHBl HAMOPOYCTOMYHMBEIE TPYOKH CO CIEIMaIbHBIMH
KOCBIMH HAaKOHEYHHKAMH M HCIIOJIBb30BaH KOMIIpECCOp (BMECTO BEHTHIIATOPA)
CO IIJTAaHTaMH BEICOKOTO TaBJICHUS.

&\\\\\\

— /
N\
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N
L

Pucynok 60 - HermoABHKHBIH KEPHOB C HATOPOYCTONYUBBIMU TPyOKaMuU
7 - HETIOIBYKHBIH ’KEepHOB, 8 -0TBepcTHs, 9 -TpyOKH C KOCHIMU
HaKOHEYHHUKAMH.

Pabounii mporecc KEpHOBONH MeNbHHIBI (BapHAHT 2) C YYE€TOM BHIIIE
YKa3aHHBIX KOHCTPYKTHUBHBIX W3MCHCHHMU, MPOTCKACT CICTYIOUIMM O00pa3oM.
ITomaua 3epHa W PETYIMPOBKH MAacChl MOJAaBAEMOTO 3€pHA OCYIIECTBISECTCS
aHAJIOTHYHO K BapwaHTy 1, a cucreMa OXJaXICHHS PabOTaeT CIEAYIOINM
00pa3oM: cosmaBaeMblii kommpeccopoM 10 BBICOKOHAMOPHBINA CHKATHIH MTOTOK
BO3/yXa MOJAETCs Yepe3 MUIAHTH BBICOKOTO AaBlieHUA 11 B HarmopoycToHInBEIC
TPYOKM CHEIHalbHBIMH KOCHIMH HAKOHEYHHKaMH 9, YCTaHOBJCHHBIMU B
oTBepCTUsX 8, B pabouyio 30HY MEKAY IBYMS MOIBHIKHBIME U HETIOJABUKHBIMHU
JKEPHOBaMH U TIpoJIyBaeT pabO4Yyr0 30HY BBICOKMM HAIOpOM BO3JyXa,
OXJIaXJIaeT TOBEPXHOCTH pPa0OYMX OPraHOB M H3MEIBYaEMYK0 TPOIYKIIHIO,
330JHO OJHOBPEMEHHO HamNpapisisi TMOCIEAHMX K  CBOEBPEMEHHOMY
YCKOPCHHOMY BBINTAy HX U3 KaMEPhl U3MEIBUCHHS 101 ONPECICHHBIM YTIIOM
K HATpaBJICHUIO BPAIICHUS BPAIIAIOUICTOCS YKEPHOBA, U TEM YCKOPSS IPOLIECC
BBIMAJCHAS MYKU U3 paboucii 30HBI U3MENBUYCHUS U CITOCOOCTBYSI TIOBBILICHHIO
TIPOU3BOAUTEILHOCTH METbHUITHL.

OCHOBHBIM OTJIMYHUTENHFHBIM TIPH3HAKOM pa3padaTbiBa€MbIX BapHaHTOB
JKEPHOBBIX MEJBHHUI[ SBJSCTCA WHTCHCHOUKAINA OXJKICHUA padboumx
MMOBEPXHOCTEH KEPHOBA U H3MENILUAEMOTO MaTepuaia (3epHa).

W3menpueHHBIH MaTeprall BRIBOAWTHCS M3 pad0deil 30HBI CO CKOPOCTHIO
CO3JJaHHOM BpallaloMIENCcsl >KEPHOBON HHEPLUUOHHOW CHUJIOW M BO3AYIIHOM
BUXpEM, JaKe MPH MOBBIIICHHBIX I0Ja4aX MaTepHaia OH pa3pyllacTcs YHCTO
yAapHBIM HAarpy>KeHUEM, BCJEJCTBHE 4YEro OH He IMeperpeBaeTcs, u3-3a
YMCHBIIICHUSL B TMpPOIECCe IMEePeTUPAHUS W TPUMCHEHHUS IOMOJHHTEIEHOTO
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OXJIAXICHUsT TIOBEPXHOCTH pabodyero opraHa M MaTepHana, YIIydIIaeTcs
Ka4eCTBO M3MEJNBYCHHS M OTCYTCTBYET 3alax I'apd B TOTOBBIX IPOAYKTaxX, 4TO
MO3BOJIACT IOJYYUTh BBHICOKOKAYECTBEHHBIH Oojiee OJHOPOAHBIA COCTaB
HPOIYKTA.

Taxxxe paccMOTPEHBI TEXHOJIOTHH M pa3pabOTKa KEPHOBBIX KaMHEH IS
MeNBHUIBL. B TpakTHke >KEepHOBbIE KaMHH OBIBAalOT HCKYCCTBEHHBIC H
ecTecTBeHHbIE. [lJI1 M3rOTOBJICHHS €CTECTBEHHBIX J>KCPHOBOB MPUMEHSIOTCS
KBaplLeBble KaMHH, TPaHUT U NOP(UPOBBIE KaMHH, COJEep)Kalllie MHHIMAaIbHOE
KOJINYECTBO OCTPHIX KPHCTAIUIOB.

[Ipn BbIOOpPE KOHCTPYKIMHM BEHTHJISITOpA YYTEHBI €ro ONTHMAJIbHBIE
PEKHMBI pabOTHI, COOTBETCTBYIOIINE TaHHBIM DKCILTYaTallHOHHBIM YCIIOBHSIM H
3aJaHHBIM  [apaMeTpaM  TEXHOJIOTHYECKOTO  Ipolecca  HM3MEJbYCHHS.
Bo3mymiHbIT  TIOTOK, CO3MaBaeMblii  IIEHTPOOECKHBIM  BEHTHIIATOPOM B
TEXHOJIOTHYECKOM TNPOIecCe H3MENbUYCHUS CBHITYYHX MHIIEBBIX IPOIYKTOB
MOKET  BBIIOJNHATH TPH  3aJa4d.0XJTaXIAaeT JKEpHOBa, obecreumnBas
ONTHMAJIBHBIM TEMIEPAaTYpHBIH PEKUM;yBEIMUUBACT BBIXOJ H3MEIbYaeMOro
HPOIYKTA;TIOBBIIIACT Ka4eCTBO H3MEIbYaeMOr0 IIPOIYKTa.

AHaJINTHYECKHM  HCCIECNOBAHHEM  TIEOMETPHYECKOr0  IapaMmerpa
IIHEKOBOTO MEXaHW3Ma yHHBepcanbHoro cranka MMII-150/50 yctaHoBineHo,
YTO BHMHTOBas JIMHUS IIHEKa SBISIETCS POCTPAHCTBCHHOW  KPHBOM.
TpaekTopuio TpPaHCIOPTUPYEMOTO 3€pHA IIIEHHIBl MO0 MMIMHIPUYECKON
MOBEPXHOCTH IHEKa MOXKHO OIMCaTh IapaMEeTpUYeCKUM YpaBHEHHEM B
CIIEYIONIEM BHUJIE!

X = Rcosyp;
Y = Rsing; (13)
Z = Rotga.

rae X, Y, Z— KoOpJMHATH TOYCK BUHTOBOU JMHUY; R — paccrosiHue oT ocu Z
0 ToYek (paaMyc) BHHTOBOW JIMHHUM;Q — Yyroj TI[OBOPOTA TOYEK IO
OTHOIICHUIO K €€ IEPBOHAYAILHOMY MOJOXCHUI; @ — Yroll IMOIbeMa
BUHTOBOW JIMHUU.

Iockonbky U, snsercs ¢yukumeit Z, to ectel, = f;(Z), T0 yron
MoIbéMa BUHTOBOM JIMHUU (& Takke OyneT GyHKITMEeH KOOpIUHATHI Z, TOTIa

a = f,(2). [14
CrenoBarenbHO, KOOpAMHATA Z BUHTOBOM JIMHUH, sBIsieTCs] pyHKIMEH
KpYroBoi koopAauHaThl ¢. [ToaTomy

Z = f3(9). (15)

IIpu 3TOM ypaBHEHHE BUHTOBOH TMHUU UMEET CIAETYIOLUIl BUA!
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X = Rcosg;
Y = Rsing; (16)
Z = Rotg{fz[f3(@)]}

rne fo, f3 —KkodpduIMEHTH TpeHHs 3epHa 0 KOKYX U IITHEK, COOTBETCTBEHHO.

JIBm>keHue 3epHa MIICHUIIBl MO MWJIMHIPUYECKOW BHUHTOBOW JIMHUH

CXEeMaTHYHO TIOKa3aHO HA PUCYHKE 7.
Z

I \M(x.y,z‘
0]
X M (x.0) SaY
PucyHok 7 - CxeMa JABM)KEHUS 3epHA 0 MMIHHIPUYECKON BUHTOBOH JINHUN

IIyTp 3epHa, IPOXOAUMBINA MO 33JaHHON TPAEKTOPHUU BUHTOBOM JIMHHH,
OTIpeNIeNAETCS] N3BECTHBIM COOTHOIIICHHUEM:

(% dx\2 dy 2 dz\?2 .
=1 (&) + () + (L) ap. (17)
IMpoxuddepeHnrpoBas ypaBHEHHE BUHTOBOM JIMHKUH (16) OomydmM;
dx .
a0 —Rsing
&y _ 18
a0 Rcosp (18)
d d
e = Regifol s} + Ro 1o talfl s (@]}

Bpewms npeOriBanus 3epHa B KOXKyXe

t=[Tmer s 4 o (19)

0 3.m

rzie C —IOCTOSIHHAsE MHTETpUPOBaHusl, onpeeisieMas u3 yciosus t=0; S=0;
V, - — CKOpPOCTh 3epHa TPAHCTIOPTUPYEMasi B IIHEKOBOM MEXaHU3Me, M/C.
CkopocTh  3epHa, TpaHCHOpPTUpyeMass B  IIHEKOBOM MEXaHU3ME
OTIpEeIEeTIIETCS IO U3BECTHOI (hopMmyie:
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Ve = VU E = (20)
rae Vo, V;, V- COOTBETCTBEHHO CKOPOCTH 3¢pHa B 30HE TPAHCIIOPTHPOBKH,
BEPTHKAJIHHOM M TOPU3OHTAJIHHOM HAIPABICHHUSX COOTBETCTBEHHO; S — MyTh
3epHa, MPOXOJUMBII MO 3aJaHHOU TPAEKTOPUU BUHTOBOM JIMHUU.

Crnemyer OTMETHTH, YTO TPH OINpPEINCICHHH BEIWMYHHBI CKOpOCTH V.
MepeMellleHUs] TPAaHCIOPTUPYEMOro MaTepuaja BIOJIb BHHTOBOH OCH
HEOOXOIUMO YYUTHIBATh IIAr BUHTOBOW JIMHUU S;;, 3aBUCUMOCTb yTJa MOIbeMa
BUHTOBOW JHHHUU @ OT paguyca R u koa(duumeHTa TpeHUS MOBEPXHOCTH O
Marepuan (mueHuIs) (pucyHok 8).

wd

e

PucyHok 8 - 3aBUCHMOCTb yriia MobeMa @ OT paanyca BUHTOBOM JIMHUH TTd

PacueTHrie

napameTpsl

MIPUBEICHEI B TadmuIe 1.

ITHCKa

JUIIS

MOCTPOCHHUS
3aBUCHUMOCTH OT MPOM3BOJUTEIBHOCTH IIIHEKA U YaCTOTHI

rpaduueckoit
BpalleHus,

Ta6nnua 1. —PacueTHbIe 3HAUEHHS MMPOU3BOAUTCIIBHOCTHU IITHCKA

Hapyxubrii Buyrpennnit [lar YacroTa IIpousBoaurens
JTHAMETP JTHAMETP ITHEeKa BpAICHAS HOCTB IITHEKA

mHeka D, m mHeka dy, M S, M n, o6/Mux Q. krlc
100 0,034
200 0,040
300 0,044
0,066 0,063 0,011 400 0,048
500 0,053
600 0,057
700 0,062

B derBeprToii riaaBe paccMOTpeHa SKOHOMHYEcKas 3(dexkTHBHOCTH
UCTIONIb30BaHMA PE3yIbTaTOB HCCIICAOBAHUS.

18




PacueT sxoHOMHYECKOH 3((HEKTHBHOCTH TIpeaiaraeMoil MUHW-METbHUIIBI

JUIS 3epHa B cpaBHEHMH ¢ npototiunioM MMII-150/50n0poBeien Ha OCHOBaHHH
JAHHBIX, TOJNYYCHHBIX B pE3yJbTaTe J1a0OpaTOPHBIX HCIBITAHUN, KOTOpBIC
MpeCTaBICHBI B TabIUIIE 2.

Tabmuma 2. —McxomHble JaHHBIC /I pacdeTa SKOHOMUUYCCKON 3(PEKTHBHOCTH

e THoxazaren Ennnuna MMII- IIpennaraemas
u3mepennst | 150/50 | MuHM MenbHHLA

1 | IIpowsBoguTenbHOCTE, Q,, 1/4ac 0,15 0,17

2 T'omoBoii honx pabouero ac 1891,9 1669,3
BPEMEHH, 3arpy3Ka
OO6mras MOIIHOCTE, N,, kBT 6,6 6,25

3 MourHocTs npuBOAa <Br 55 55
MEJILHHLIBI
MOoIHOCTh BEHTUIISITOpA kBT 1,1 0,75

4 y,Z[_QHBHBII/I pacxo.1 SHEPTHUH, <Breu/t 44 36,8
qaﬂ_ N M/ Qw

5 | I'omoBoii pacxox sHEPTUU kBTu 124867 10443,5

6 | I'omoBas BeIpabOTKa T 283,79 283,79

7 Tloteps 3epHa OT cropaHus % 4 15
npu apoosienuu, %

8 KommgectBo o6cmyxu- wern 1 1
BAIONIECTO NIEPCOHANA

Tabmmua 3. —DKcIuTyaTallMOHHBIE 3aTPATHI X 001Iast SKOHOMHUS

MMII 50/150 [pennaraempiii
okazarenn Vnenenrie| 'onoBele | Yaenbubie| I'omoBbie O6mas
3aTpathl, | 3aTpaThl, | 3aTPaThl, | 3aTpaThl, | IKOHOMUS
com/T coM com/T coM
Omuata Tpyaa 488,1 138518, 430,7 1222223 16296
AMOpTH3aIIMOHHBIE
OTYUCIICHUS 35,2 10000,0 35,2 10000 0
Texo0cy:)xuBanme
Y PEMOHT 51,1 14500,0 51,1 14500 0
OnekTtpodneprus | 98,6 27970,1 82,35 23370,14 4599 4
NUTOTI'O 673,0 190988,7 599,4 170093 20895,
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Tab6mmma 4. —I"ooBoM IPHOBLITH

Tpeoyevas Ilena CTOMMOCTB TonmoBoii

TIPOTYKITHS CebecTonmMocTh

5 rom/ 1 YCIYTH | TIPOIYKIHH IpHUOBLITH
MMII 50/150 | 2837,9 180 510822 190988,7 31983
Ipemnaraemsrii | 2837,9 180 510822 170093 340724

CpaBHuTeNbHAS SKOHOMHYECKAS () (HEKTUBHOCTh
Byp=35—3, (21)

rae 3, 35 — OKCIUTyaTal[MOHHBIE 3aTPaThl MPU HCIOJIb30BAHHUANO HOBOMY WU
0a30BOMY TEXHHUKE, COOTBETCTBEHHO, COM.

Cpok OKynmaeMmoCTH OOUIMX KalHWTAbHBIX BIOXKEHHH OMpENeNsieTcsi Mo
dbopmyie:

K
T, =2
3Cp

(22)

rae K, — cyMMa KanuTaibHBIX BIOXKEHHH, COM

[Ipu pacuerax BEISBJICHA CpaBHUTEIbHAS 3KOHOMHYECKas 3pdekTHBHOCTH
Op= 20896¢coM, cpox okynaemoctu T, = 4,8ner

BbIBO/IbI

1. AHanu3 M OLEHKa CYIIECTBYIOLIMX H3MENbUAIONMX MAaIIMH 3epHa
MoKasai, 4TO MallMHbl C YAapHBIMH pabOYMMU OpraHaMH W BaJIbI[OBBIE
MAIIMHbI HE OTBEYAIOT 300TEXHHUUYECKHM TPEOOBAHUSIM, TaK KaK IbIJICBUIHBIC
gacTuibl (epen3MenbUeHHbBIe JacTUIBl pasmMepoM Mmeree 0,2 MM) B Kopme
noctaraeT 1m0 15%, KOTOphIE OTPHUIATENHHO BIMSAIOT Ha THIIEBapeHUE
KHUBOTHBIX M 3aTPYJHSIOT  MNPOBEJCHHE  MOCIEAYIOUIMX  ONeparui
(cmemmBanue, rpanyaupoBaHue). I[103TOMY BbISBIEHA II€7€CO0OPa3HOCTD
MPUMCHCHUS JKEPHOBBIX MEIBHHIl JJIS H3MEJbUcHHsS 3epHa B KOpM.OmHAKO
HEIOCTATKOM JKCPHOBBIX METBHHI[ SBISCTCA OOJBIIOE BBHINCICHUC TEIUIA H
BJIATH B MPOIECCE NU3MEIBUYCHHS 3¢PHA, B PE3YNIbTATE YeT0 CHIKACTCS Ka4eCTBO
MPOAYKTA U MPOU3BOIUTCIHHOCTh MAIIIUHBI.

2. Jlns 0OOCHOBaHUS OCHOBHBIX TEXHOJOTHYCCKHX ITapaMeTpOB
(pOM3BOANTENBHOCTH, 9HEPrOEMKOCTb u napameTpsbl TPUBO/IA)
pa3pabaThIBAEMBIX JKEPHOBBIX MaIlMH CO3JaHa ITHHAMHYECKYI0 MO/IEb,
MO3BOJISIIOIIYIO0  OTIPEIENUTh PaboTy, 3aTpauMBacMyi0 Ha pa3MoOJ 3epHa u
MOMEHTBI COTPOTHBJICHUsI, BO3HUKAIOIINE HA paboueM OpraHe Mpu PasIHyHbIX
pexuMax paboThI.

3HccrnenoBanbl W MOJICNMPOBAHBI  MPOIECCHI  OXJIAXKICHHUA |
pacrpeneeHusl BO3AYIIHOIO TIOTOKAa BHYTPH pabodeldl 30HBI KEPHOBOM
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METIbHUIBI. YBEJIMUCHHE TIOJAYl  BO3AyXa IMOJNIOXKHATEIBHO BIHMACT HA
TPOU3BOJUTEIIFHOCTS MHHH MENBHHUIBL. [IpOM3BOJUTEIBPHOCTh MAIINHBI 32
CUET yMEHBIIICHUS MOTEPU 3epHA OT cropanus yBemwausaercs mo 20 kr/gac.
Jnst  mccemoBaHusl  adpOJMHAMHUKHM pabodyero opraHa >KEpPHOBOM MHHH-
METBHHITB! ObLTH co3Manbl 3D MO ¢ TIOMOIIBI0 MPOTPAMMHOTO KOMIUTCKCA
SolidWorks.B kauectBe 00BbeKTa MOAEIUPOBAHUS BO3AYIIHOIO IIOTOKA BHYTPH
pabouero oprana ObUT BBIOpaH WMHTETPUPOBAHHBIM PACUETHBIA MOIYJIb
SolidWorks Flow Simulationxoropsrit npenHa3HaueH it pemICHUS 3a7a4
THIPOTa30MHAMUKHI U TEIUIOTIEPEIaUH.

4. DKCIIepUMEHTAITLHO MO ITBEPKIACHO:

a) HCCIEeNOBAaHUSAMH YCTAHOBJIEHO, YTO TMPH OJHUHAKOBBIX TOAaYax
MIICHUIBI TI0 MEPe YBEJIMYCHUS 3HAUYEHUs] PacXoja BO3IyXa, BBIXOJ MYKHU
YBEIMUNBACTCS W YIYYIIAeTCS KAueCTBO MYKH, MO3TOMY JUIS YITy9IICHHS
KauecTBa TMPOMYKIMA W TOBBIMICHUS TPOM3BOIUTCIBHOCTH MEIBHHIIBL,
TIPOCBEPIIMBAIH IITh CKBO3HBIX OTBEPCTHI Ha HEMOABUKHOM KEPHOBE, OTHO B
ICHTPE Kpyra JKCPHOBa M 4YETBHIPE HA OCIX KoopauHaT mox yriom 90°.
ITonyueHs! maTteHTH Ha H300peTeHnsaNe1830,Nel860;

6) OmnpeneneH ONTUMAIbHBEIN AHAMETp IS LIEHTPAIBHOTO OTBEpCTHs 64
MM, JIJIsI IOTIOJTHUTENILHBIX OTBEPCTUH 25 MM;

B) Jlist kepHOBa OMpeJETeHbl ONTUMAJbHBIE KOIUYECTBO, (opma u
pasMepsl 6OPO3I0K JUTs CBOSBPEMEHHOTO BBIXO/1a TOTOBOTO MPOIYKTa.

5.  Anamu3z  5KkoHOMHUYECKOH  A(PGEKTUBHOCTH  HCIIOJIB30BAHUS
npejiaraéMoil MUHH MENbHHII TMOKa3blBAaeT, YTO 3a CYET CHIDKCHUS
9KCIUTYaTAIMOHHBIX 3aTPaT, PAcX0/ia SHEPTHH PACUETHASI TOI0Bast SKOHOMHS OT
TPUMECHEHHUS N3METBbUHUTENS HOBOM KOHCTPYKIIMH TI0 CPABHEHHUIO C IIPOTOTHITOM
cocraBisieT 21 Thic. COMOB.
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KapacaproB Ypmar OJpkunbexkoBmutun 05.20.01 - ajipln yapdachiH
MeXaHUKAJAIITBHIPYYHYH T€XHOJTOTHSJIAPDI JKAHA KAPAKATTAPBI AMCTUTH
00I0HYA TeXHMKAa WJIMMAEPHHUH KAHIUIATHI MJIMMHH JapaskachbIHa
Tasankepauk “JIaH a3bIKTapbIH Kaiipa MIITeTYYYYy MALUMHAHBIH HETU3IH
napaMeTpJjepuH MIOTEN YBITYy JKaHA Herusfee”’  TeMAaCbIHAATBI

AUCCEPTANHUSCBIHBIH
PE3IOMECH

O30KTYY €6316p: Mailnanarbid, acnUpauusIoo, >Kaprbulyak Talll, Tall
TETHPMCH, KHYU-TETUPMCH, IITHEK, JKEIICTKUY, My3JaTyydy aoa.

H3nnnee odbekTHCH KaHa MpeaMeTH. V3mineeHyH 00BEKTHCH — JlaH
a3bIKTApBIH Maiianoody ke (GyHKIIMOHAIIYY YaKaH MalluHa.

TermpMeH TalITapBIHBIH XKYMYyIIdy OCTTEPUHWH TapaMeTpliepH KaHa
WMITETHIIUT JKaTKaH MaTepHAIIapIbIH HHKEMIYY-UIIIIIKEK KaCHEeTTePUHUH
MapJaioo0  camaTblHa, Maimanoo MPOIECCHHUH TEXHOJOTHSIIBIK  JKaHa
JHEPTETHUKAIBIK  KOPCOTKYYTOPYHO  THHWTHU3TE€H  TAaCUPUHUH  MBIH3aM
YEeHEMIYYIYKTOPY.-

HN3unnpeenyn Mmakcatspl: J[aH a3bIKTapbIH Maii1an00 jkaHa yHra Mainaioo
Y4yH Kken (YHKIMSIIYY, YHOMIYY JKaHa 4YakaH MAIIWHAHBIH KaHBI
KOHCTPYKLHMSACHIH HIITEN YbITYYy JaHa aHbIH HEeTU3Td NapaMeTplepuH
HETH3]100.
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N3ungeeHyH  MeTOAAOpPY.  MaTeMaTHKaNbIK  MOJCNIee  JKaHa
SKCIEPUMEHTANIBIK ~ WM3WIAe® METOIOpYy, CTATUCTHKAJIBIK  MOJENIeo,
WH)XEHEPANK JCENTOOJI0p, KOMIBIOTEPIUK MOAECTION.

OMIeKTHH WIUMMI 5KaAaHbLIBITbI

- TETUPMEH TAIIBIHBIH J>KYMYIIYy OpPTaHBIHBIH XaHbl KOHCTPYKIHUSCHI:
KBIMMBUICHI3 JKapTbUTYaK TAIIBIHBIH OCTHHICTH OCII 6TMO KO30HOK TYPYHIO
CYHYIITATaH >XaHa OOpOOpAYK KO36HOKTOH OallkachlHA AaTaiibIH KbIHrau
yuTyy OachIMra 4bIaMAyy TYTYKTOp OPHOTYJITaH;

- BEPTUKAIAYY XYMYIIUy OPTraHAyy Tall TCTUPMEHUHHH MY3IaTyy
KaHAJIJAPBIH 3CENTOO BIKMACHI HIITEIHIT YBIKTHI;

- TETHPMCHIWH >KYMYIIYy OpraHbIH JKaHa aHbl aba arbIMbl MCHEH
MY3JIaTyy MPOIECCUH KOMITBIOTEPIMK MOACICIITUPYY UIITESIUI YBIKTHI;

- OHIYPYMIYYIYKTY JKOTOPYJNATyy J>KaHa TPONYKIUSHBIH CalaThIH
JKAKIIBIPTYY YIYH acIHpanysi Ko30HOKTOPYHYH apaMeTpIiepu HeTHU3/CITEH,

AJIBIHTaH HATBIIKAJap. TOPH3OHTAIIBIK ailaHyy ory Oap MUHH
TETHPMEH HWINTEIHII YBIKTHI, aHJa KBIMMBUICHI3 >KaprbITUaK TallblHa Oerr
KO30HOK, OMpH JKaprbUIYaK TaIlIbIHBIH OopOopyHa sxaHa Tepree 90° Oypu
CaiiblH Ke3eJIreH, OOpOOpAyK KO30HOKTYH guamerpu 64 MM, Kollymua
Ko30HOKTOp 25 MM OONTOH ONTUMANAYy IHAMETPICPH  AHBIKTAJIBI,
TETMPMEHIMH TAIIBIHAATH JKUKTCPAWH ONTHMAIIyy caHbl, (popMachl kaHa
OITYeM/I0pPY AHBIKTAJITaH.

Koanonyy mapa:kacel: dpepMepauk dapOanap jkaHa Oamrka maima ailbur
yap0ba Ty3yMaepy.

Koamonyy weiipecy: aiibim yapba KOONEpaTUBIAEpH >KaHa OMPUKKEH
IBIHKAH yapOanapbl, arpapIblK YyHUBEPCUTCTTEPUHUH OKYY IPOLIECCH.

PE3IOME

auccepranuu Kapacaprosa Ypmara JpkunnOexoBnya Ha Temy: «PaspaGoTka
W 00OCHOBAaHME OCHOBHBIX NAapaMeTPOB MAIIMHBI ISl TepepadoTKn
NMPOIYKTOB 3epHAa» HA COMCKAHWE YYEHOH CTelmeHH KAHAMAATA TeXHHIECKHX
Hayk mo cnenuansHocTH 05.20.01 -TexHOIOTHMM M CpecTBa MeXaHH3ALUN
€eJIbCKOI0 X03s1iCcTBa

KnaioueBble cioBa: wu3MenbueHWE, acmupanusi, >KEPHOB, J>KEpHOBas
MeJIbHHLA, MUHU-MEJIbHULA, ITHEK, BEHTUIATOP, OXJIaKAAIOIINIT BO3AYX.

OO0beKT u npeaMeT HCCJIeT0BAHUA. 0OBEKTOM HCCIICIOBAHUH SBISETCS
MHOTOQYHKIMOHANbHAs ~ MajorabapuTHas  MalldHa JUId  W3MEJIbUCHHSA
MIPOYKTOB 3€PHOBBIX KYNBTYD.

3aKOHOMEPHOCTH  BIMSHUSA  TapaMETpPOB  pabOuYuX  TIOBEPXHOCTEH
JKEPHOBOB M YIIPYro-BSI3KUX CBOICTB 00pabaTblBaeMbIX MaTepHalIoOB Ha
Ka4yecTBa MOMOJIa, TEXHOJOTHYECKHE M SHEPreTHYEeCKUe MOKa3aTelH mpolecca
H3MEIbUCHMS.
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ean uccienoBanus: pa3padoTka HOBOW KOHCTPYKIIMH SKOHOMHYHOUN
MaoTabapuTHOW MAIIMHBI U W3MENBYCHUS U TIOMOJIa POIYKTOB 3€PHOBBIX
KyJNbTyp, 0O0OCHOBaHHE €€ OCHOBHBIX ITaPaMETPOB.

Metoapl HcCIeIOBAHMA. MAaTEMATHYECKHE METOABl MOJEIHPOBAHUS,
CTaTHCTHYECKOE MOJIETHPOBaHUE, METOJBI 9KCIEPUMEHTAIBHBIX
HCCIICIOBAaHHN, MH)KEHEPHBIE pacueThl, KOMIIBIOTEPHBIC MOICITHPOBAaHHE.

Hayunasi HOBH3Ha Pa0oThI:

- TpemIokKEeHAa HOBas KOHCTPYKLHUS HEMOABIXKHOTO JKEPHOBA C ISATHIO
CKBO3HBIMHU OTBEPCTHSIMH JJIST OXJIAKICHHS,

- pa3paboTaHa METOJUKA pacyeTa OXJKIAIIUX KaHAJIOB >KEPHOBOM
MEJTBHUIIBI C BEPTHKAIBHBEIM PA00YUM OPTaHOM;

- pa3paboTaHBl KOMIBIOTEPHBIC MOJCITHUPOBAHHE pPabOYero opraHa
YKEPHOBOI MEIBHUIIBI M ITPOIIECCa €T0 OXJIAKACHUS BO3IYITHBIM IIOTOKOM;

- 000CHOBAHBI MapaMeTPBl ACTIMPAMOHHBIX OTBEPCTUH UIS YBEIHUCHHS
MIPOU3BOIUTEIHHOCTH 1 YIYUIICHHS Ka4eCTBA IIPOTyKIIHH.

IMosryyeHHBIe pe3ybTaThl. pa3paboTaHa MEJBHUIA C TOPU3OHTAIBHOM
OCBI0 BpamleHWs B KOTOPOW CHENaHBl TSATh CKBO3HBIX OTBEPCTHH Ha
HETIOABIDKHOM KEPHOBE, OJHO B IIEHTPE Kpyra >KEpHOBA M YETHIpE Ha OCIX
koopauHaT moj yraom 90° ompeneneH ONTHMANBHBIA JAWAMETD  JUIS
LEHTPAILHOTO OTBepCTUS 64 MM, IOMOJNHHUTEIBHBIC OTBEPCTUS 25 MM, Ui
YKEPHOBA OIPEJICIICHBI ONITUMAIILHBIC KOJIMYECTBO, (hopMa U pa3Mephl OOPO3I0K
JUTSE CBOEBPEMEHHOTO BBIX0J[a TOTOBOTO MPOTYKTA.

CreneHb WCMONB30BAHUS. PE3YJIBTAThl HAYYHO-MCCIICIOBATEILCKOM  PAabOTHI
MOTYT OBITh HCIIOJIF30BAHBI B ()ePMEPCKUX XO3SHCTBAX U APYrUX arpoopMHUPOBAHMSIX
Keipreickoii PecryOrnmku a Taroke B y4eOHOM MPOIIEcCe arpapHbIX By30B.

O0J1acTh NpPUMEHEHHUs. B CEIBCKOXO3AWCTBCHHBIX KOOIEpaTHBaX H
00BEIMHEHHBIX KPECThSIHCKUX XO3SIMCTBaX, a Takke B y4eOHOM IIporiecce
arpapHBIX BY30B.

SUMMARY

Summary of the dissertation prepared by Karasartov Urmat
Erkinbekovich on the topic: "Development and Verification of the Main
Parameters of a Machine for Processing Grain Produs" in support of
candidature for a technical degree in specialty 080.01 - technologies and
means of agricultural mechanization

Key Words: grinding, aspiration, millstone, millstone mill, nmill,
screw, fan, cooling air.

Object and Subject of the Study:The study object is a multifunctional,
small-sized machine for grinding cereal crops potslu
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The influence regularities of the millstones workisurfaces parameters
and the elastic-viscous properties of the processatrials on the quality of
grinding, technological and energy indicators @ ¢iinding process.

Purpose of the Study:Development of a new design of economical and
small-sized machine for grinding and miling cereg@roducts, and
substantiation of its main parameters.

Study Methods: mathematical modeling methods, statistical modeling
experimental research methods, engineering calcoftcomputer modeling.

Scientific Novelty of the Study:

- A new design of the millstone working elemenpisposed in the form
of five through holes on the stationary millstoaad in the holes, in addition to
the central ones, pressure-resistant tubes wittisgdpeblique tips are installed,;

- The method for calculating the cooling channéla millstone mill with
a vertical working element has been developed;

- Computer modeling of the working body of the stifine mill and the
process of its cooling by air flow has been devetbp

- Substantiated parameters of aspiration holesaease productivity and
improve product quality.

Obtained Results: A mini-mill with a horizontal axis of rotation was
developed, in which five through holes were madeacdstationary millstone,
one in the center of the millstone circle and foarthe coordinate axes at an
angle of 90°. The optimal hole diameter for theti@rhole is 64 mm, for the
additional hole is 25 mm, for the millstone theioptl number, shape and size
of grooves for the timely release of the finishedduct are determined.

Degree of Use:Farms and other small agricultural formations of th
Kyrgyz Republic can use the research work results.

Application Area: In agricultural cooperatives and united peasamhgar
as well as in the educational process of agricalltumiversities.
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