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HOEHTPOBEXHBIA ATPETAT KOMBHHUPOBAHHOT' O CIIOCOBA U3MEJBYEHUA
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B cmamve npedcmagnenvl HAYYHO-MEXHUYECKIE PA3PADOMKU N0 CO30AHUIO YEeHMPOOEICHO20 HOMOb-
HO20 azpecama KOMOUHUPOBAHHO20 CNOCODA U3MeNbYe s, KOHCHMPYKYUS KOMOPO20 NO36015em NOGLICUMb
Kauecmeo e0moe020 NPOOYKmMA 3a cuem 00ecnedenus cyxoeo u MOKpo2o cnocodd usMenvyenus Mamepuand
6 0OHOM aepezame, A MAKICe NOGLICUMb NPOUIEOOUMETIBHOCHb depecama 3a cHem obecneyenis Henpepvie-

HO20 npoyeccd Usmelb4eHusl.

Kurouegvie crnoea: yenmpobeschwiii azpecam, KOMOUHUPOBAHHBIT cnOCOD, UsMeabYeHUe, CYyXoli cnocob,

MOKPULIi cnocob, sHep2ochepedceHue.

IIpoBeaeHHBIN HAMH aHATHA3 CYINECTBYIOIIETO
MOMOJIBHOTO 00OPYIOBAHUS MaTOTOHHRKHBIX TEX-
HOJIOTHIECKUX KOMILIEKCOB 11 TOHKOTO U CBEpX-
TOHKOTO W3MENbUCHHUS MaTePHAIOB TIOKA3BIBAET,
YTO KOHCTPYKIIHS OCHOBOIIOJIATAIOIIETO arperara-
HM3METIBUNATENS, BXOMAIETO B COCTAB KOMILIEKCA,
JOJDKHA 00SCeYHBaTh (PYHKIIMOHATBHBIC BO3MOXK-
HOCTH OPTaHHU3aIMM TEXHOJIOTHYECKOTO TIpoIecca
[0 Pa3JIWYHBIM CXEMaM B 3aBUCHMOCTH OT CYIIE-
CTBVIOIIHX TPEOOBAHUM K KOHCUHOMY HPOIYKTY [1-
5]

Ilpm maHHOM TIOAXOAE K CO3JAHMIO TEXHOIO-
THYCCKOTO KOMIUICKCA HAHOOJBIIEMY YUCITY TPEOO-
BaHUHM VIOBJICTBOPACT pa3pabOTAaHHBI HAMH LICH-
TpoOEKHBIH arperar KOMOHHHPOBAHHOTO CIOCO0a
HM3METIBUCHNA, KOHCTPYKLHSA KOTOPOTO TIO3BOJIACT
MTOBBICUTh Ka4ueCTBO TOTOBOTO IIPOAYKTA 3a CHUET
o0ecrieycHNs KOMOWHHUPOBAHUS  OJXHOBPEMCHHO
CYXOT'0 U MOKPOTO CIoco0a U3MENbUYCHHUS MaTepra-
Ja B OJHOM arperare, a TakKe MOBBICHTh IPOU3BO-
JUTCIBHOCTh arperara 3a CUeT OOCCICUCHHUS He-
MIPEPBIBHOTO MPOIIECcCa U3MENbUSHHU [6].

Henocratkamm mpeaplayIipX arperaTtop IICH-
TPoOCIKHOTO THMNA SBISOTCS HEJOCTATOUHBIC MPO-
H3BOAMTEIBHOCTh M KadeCTBO T'OTOBOTO INMPOAYKTA,
OTCYTCTBHE BO3MOKHOCTH KOMOWHHPOBaHUS CYXO-
IO M MOKPOTO Croco0a M3METBUYCHIS, a TAKXKE pea-
JU3AIUA MOKpPOTO HW3MEJIBUCHUS B HETPEPHIBHOM
pexknMe. IMEHHO MO3TOMY NpEAIaracTcs co3aaTh
LEHTPOOCKHBIH arperar KOMOWHHPOBAHHOTO CIIO-
coba U3METbUCHUS.

PaspaGoTtaHHblii HEHTPOGEKHBIN arperar KOM-
OHMHHUPOBAHHOTO criocoba mameabucHus (puc.l) co-
JEPKUT CTAaHUHY / C ONMOPHBIMH CTOHKamH 3, B KO-
TOPBIX 3AKPEIICH SKCUEHTPUKOBBIHM Bal 4 ¢ NpOTH-
BOBECAMH, BEPTHKAJBHBIE HANpaBIAOMME 2, CO-
€JUHCHHBIE 4epe3 MOJI3YHBI 7 ¢ paMOH 5 U ropu-
30HTAJIBHO PACIIOIOKEHHBIE BEPXHIOKO &, CPETHIOI0
9 u HIDKHIOW /() UWTUHAPUYCCKUC TTOMOIIBHBIC Ka-
MEPBl C OTPAHHYUTCIBHBIMH U KIACCH(HUKALMOH-

HBIMH pelieTkamMu U marpydkamu. B mpennosken-
HOM pellcHHH BepxHsag § (puc. 2) MOMOnbHAs Ka-
Mepa HUMECT KIaCCU(UKAIMOHHBIC peneTku /1, a
CpeaHSI U HIDKHSISL — OTPaHUIUTCIBHEBIC 16, 17, 20,
IIPH 3TOM PEIIETKH KaMep COSIMHEHBI HAa BXOJAE C
3arpy3odHo# 12, 18, 21, Ha BEIXOJE — C pa3rpy3od-
HOH mepexOmHBIMU Kamepamu /3, 19, 22, a coeau-
HSIOIIHE X maTtpyOku 23, 24 BBIONIHEHBI KSCTKH-
MH W PacToiIOKEHBI BEPTUKATBHO, HIDKHAL /() 110-
MOJIbHAS KaMepa UMEET IMAPHUPHO YCTAHOBICHHYIO
3acnoHky 29 (puc. 3), CHAOXKEHHYIO PEryIHPYyEeMOH
pykuHOH 30, Ha BEpXHEH HAPY KHOH MOBEPXHOCTH
cpenHelt 9 MOMONBHOW KaMephl BMOHTHPOBAHEI
mrynepa 25 Ui nojadn JKUAKOCTH U3 pPe3epByapa
27 ¢ ao3atopom 28.

3a cuer TOro, 4YTO CMaYMBAHHE MarTepHaia
MIPOMCXOANT B CPEOHEH KaMmepe, OCYIIECTBIACTCS
KOMOWHHPOBaHHbIH crocod uamenpueHud. Oopaso-
BaHHAs CYCIIEH3Ws, TIONIAAas B TPETHIO KaMepy, 3a-
JEPKUBACTCS CIELMAIBHON 3aCIOHKOM Ha BBIXOJE
W3 MCIIbHHMITEL.

CyIHOCTh KOHCTPYKLUHHU Pa3pabOTaHHOTO ar-
perara 3aKIIO9YaeTCd B TOM, UTO JKHAKOCTD M3 TIPEA-
BapUTEIBHO MOATOTOBIEHHOTO Pe3epByapa Io Tpy-
OONpPOBOAY MOCTYIACT B HAYAIO CPEAHEH KaMephl
LEHTPOOCIKHOTO OMOJIBHOTO arperara, Ha BEepXHei
JacTH KOTOPOH ycTaHoBieHH mTyiepa. [Ipu stom
MOMOJIBHBIC KaMEPhl BBHITIOTHCHBI LMIHHIPUYCCKHU-
MH U CHaOKCHBI 3arPy304HBIMH U Pa3rpy30UHBIMH
MIEPEXOJHBIMA ~ KaMepamMH, a COCIUHHTEIbHBIC
JKECTKUE TATPYOKH VCTAHOBJCHBI BEPTHKATIBHO
MEXIY Pasrpy309HOM WM 3arpy304HBIMH IIEPEXO-
HBIMH Kamepamu. [lpuuém, BepxXHSAsS MOMONBHAS
Kamepa CHaOKeHa KIacCH(pHKALMOHHBIMU PELICT-
KaMH{, B CpeJHEH M HIKHEM MOMOJIBHBIX Kamepax
Pa3MELICHB OTPAHUYHTEIbHBIE PEIICTKU. Tak Kak B
BEPXHEH KaMepe OCYIIECTBILICTCA IPEIBAPUTENb-
HOE M3MENbUCHU MarepHuaia, a B CpeaHeH ¢ J0-
OaBICHUEM JKUIKOCTH, 3TO MO3BOISCT OOCCIICUUTh
KOMOWHHPOBAaHHOE U3MEIBPUYCHUE MaTepHania: mpe.-
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BAPUTEIBHOE CYXOE€ — B BEPXHEH KaMepe arperara u
HNOCNEAYIOMEE MOKPOE — B CPEAHEH M HIDKHEM Ka-
Mepax. Pasrpyzounas nepexogHas KaMepa HIDKHEH

27

777277277723

26

-

IMOMOJTBHOH KaMepsl WMEET IMapHHPHO YCTaHOB-
JECHHYIO 3aCIOHKY, CHaOKEHHYIO PEryInpyeMOU
HOPY>KUHOH.
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Puc. 2. KOHCTPYKITUU TOMOIJILHBIX KAMEP
C OTPaHNIUTEILHBIME PEMICTKAMA

Hcxoanprit MaTtepuall B ICPBYIO OUYCPCIb TOA-
BEpPracTCs HHTCHCUBHOMY YAAPHOMY BO3JCHUCTBHIO
MEJTIOIUX TEI B BEPXHEH KaMmepe arperara npu cy-
XOM HU3MCJIBUCHUU, B PCIYIBTATC UYCTO B YaCTHLAX
MaTepuajga aKTUBHO OOPa3yIOTCSs MHUKPOTPCIIHHBI,
[Ipouecc obpazoBaHus MUKPOTPEIIUH € JATBHEH-
UM COCAUHCHUEM H3MEJIbUacMOr0 Marepuana ¢
KUAKOH (pa3oil B MOCACAYIOMIMX KamMepax arperara
CHOCOOCTBYET  CYIICCTBCHHOMY  YBCITHUCHHIO
YACIBbHOU MOBEPXHOCTH, 4, CIEA0BATEIbHO, U Kaue-
CTBA TOTOBOTO TMPOAYKTa. Bo3moxHOCTE Hempe-
PBIBHOTO KOM6I/IHI/IpOBaHHOFO HU3MCJIBPUYCHUA MATC-
pHana npu oOCCICUCHUHN €ro MEPEMCEIICHHS BAOIb
KaMep U PEerynupyeMOM BBITPY3KH TOTOBOTO MaTe-
puaia 3HAYUTCIBHO IOBBIIACT TIIPOU3BOAUTCIIb-
HOCTb arperara.

Puc. 3. MexaHU3M 3aCIIOHKH HIDKHEH pasrpy3ouHOH
KaMepEI

LenTpoGexkupiii arperar KOMOWHHPOBaHHOT'O
crocoda U3MeIpUCHUS PabOTaCT CCAYIOIUM 00pa-
30M.

B cyxom BHIE HCXOAHBIA MaTepHan, HAIpUMEp
KBapLUTONECUYAHNK, TTOJACTCS B 3arPy304HbIA OVH-
Kep /4 u ¢ moMoIpro rHOKOro marpyoka /5 marte-
pHan MOCICAOBATCIBHO MOCTYIACT B IMOMOJBHBIC
kamepsl 8, 9 u /0. B BepxHIOIO § MOMOIBHYIO KaMe-
PY Marepuan mocTymacT Yepes 3arpy30uHyro mepe-
XOOHVIO KaMepy /2 u KIacCUpHKALHMOHHYIO pe-
meTky //. JIBikeHne maTeprana B BEpXHEH § mo-
MOIBHOH Kamepe, OCYIICCTBICTCS B BCPTHKAIb-
HOM HaNpaBJICHUH, TaK KaK OHA 3aKPCIUICHA B
BEPXHEHM TOYKE pambl 5, U MOCTYNATENBbHO 34 CUET
COCAVMHCHHS paMbl CBEPXY € MOI3YHaMH 6 U 7, 3a-
KPCIICHHBIX Ha BEPTHKAJIBHBIX HAIMPABIIIOIUX 2.
[TosToMy memommM Tenam cooOIMAeTCs BBICOKASL
SHEPrus, CHOCOOCTBYIOINAS HX HHTCHCHBHOMY
yaapHOMY BO3ACHCTBHIO Ha Matcpuan. [Ipu stom
KJIACCU(DUKAIIHOHHBIC PEICTKH [/ CIOCOOCTBYIOT
VACPKAHHIO METIOINX TN BHYTPH HOMOJIBHOM Ka-
Mmepsl 8. [lepemernenne Marepuana BHyTPH BEpXHEH
8 OMONBHOH KaMepbl 00SCIICUUBACTCA B MPOLICCCE
M3MENIBUCHHUS 32 CUET MOATIOPA 3arpy’kKacMbIM Ma-
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tepuajiom. [lomonpHas BepxHad § kamepa mpeaHa-
3HAYCHA IS MPCIBAPUTEIBHOTO CYXOTO H3MENbYe-
Hus Matepuana. Jlanee marepuan yepes knaccuu-
KallMOHHYIO pemeTky // mocTtymaetr B pasrpys3ou-
HYIO TIEPEXOHYIO KamMepy /3 W MomajaeT B 3arpy-
30YHYIO TICPCXOTHVIO Kamepy 18 cpeaneit 9 mo-
MOJBHOH KaMephl, Yepe3 JKECTKHH matpyook 23, a
OTTYJa Yepe3 OrPaHNIHUTEIBHYIO PEIIETKY /6 B pa-
0ouce IPOCTPAHCTBO CPeaHEH 9 KAMEPHI.

Cpexnsasa 9 xamepa IBIKCTCS IO SJIIHTICOBHI-
HOH TPacKTOPHH, TAK KaK OHA 3aKpEIUICHA B CPE.-
HEU 4YaCTH paMbl J, KOTOpas COCAUHEHA C JKCLECH-
TPUKOBBIM BaJIOM 4, HUMCIOIIIUM TIPOTUBOBCCHI U
pPa3MEIIEHHBIM B OMOPHBIX CTOMKax 3, KOTOPHIEC B
CBOIO OUCPCIb 3AKPCIUICHBI HA cTaHWHE /. B 3TOi
KaMepe K marepuany A00aBIsAeTCS JKUIKOCTb W3
pesepsyapa 27 uepes TpydonpoBoa 26 U mTyLEpa
25. HeoOxoxnnMoe KOMHYECTBO JKUAKOCTH odecre-
YUBACTCS O00BEMHBIM go3aTopoMm 28. Ilpu cmeme-
HUU B cpenHeH 9 mOMOIBHOM KaMmepe IpeaBapH-
TCJIBHO HU3MCJ/IBUCHHOI'O MaTCpuaja MU KHUIAKOCTHU
obpasyetcst cycnensust Tpedyemoro coctaBa. Cmo-
YCHHBIH MaTepHal M3METbYACTCI M UePe3 OrpaHH-
YUTEIBHVIO PELICTKY /7 MOCTYNAcT B Pasrpys3ou-
HYVIO TICPEXOTHYIO KaMepy /9 m mamee depe3 KecT-
Kuil marpy0ok 24 — B 3arpy304HYI0 MCPEXOAHYIO
Kamepy 2/ M 4Uepe3 OrpaHHUIMTEIbHYIO pemeTKy 20
— B HIDKHIOIO IOMOJBHYIO Kamepy /0, e Martepuat
HOA ASUCTBHEM MEJOIUX TEJI IMPH KPYrOBOM ABU-
KCHHUU KaMCPbl NOABCPracTCad HMHTCHCHUBHOMY HUC-
Trparno. Berxon marepmana w3 HmwkHEH [0 m0-
MOJBHOM KaMmepbl MOPOUCXOAUT 4Epe3 OrpaHHuH-
TEIBHYIO pemeTKy 2() paclooKEHHYIO Ha BBIXOJC
B Pa3rpy304HyR0 TMEpexoaHyr kamepy 22. Ycra-
HOBKa OI'PAHHYUTC/IPHBIX PCHICTOK HA BXOAC U BbI-
XOJAC CPSOHCH M HIDKHCH KaMmep CrocoOCTBYET
VYIYUHICHUIO U3MCJIBUCHUA 3a CUCT YACPKAHUA HC-
00X0AMMOTO YPOBHS BOJABI BHYTpHU Kamep. OOpazo-

BaHHAs CYCIICH3WS, MOMajas B Pasrpy30uHYIO Ka-
Mepy 22, 3aepKUBACTCA CIICIIHATBHON IApHUPHOH
3acOHKOHU 29, cocrosmei u3 npyxunsl 30, mrug-
Ta 3/ m perymupoBouHoi raviku 32. 3acimoHka 29
ABTOMATHYCCKH OTKPHIBACTCS NPH HAKOIUICHHH B
pasrpy30uHOM matpyoke 22 OmpeAc/iCHHOTO KOJIHU-
YecTBa CYCHCH3WH, 4YTO OOCCICUHMBACTCA ITyTEM
pacueTa ycwiaHs CKaTtusd NPYXWHB 30 ¢ y9eTOM
KOJIMHECTBA MACCHl YASPKUBAcMOT0 MaTeprala.

PesynpraToM mpoBeICHHBIX KOMILICKCHBIX HC-
CIICAOBAHUM SBIACTCA paspaboTka U CO3JAHHE HO-
BOM KOHCTPVKIHMH LECHTPOOEKHOTO MOMOJIBHOTO
arperara KOMOWHHPOBAHHOTO C€Hoco0a H3Menbue-
HUS (pHUC. 4), TEXHHYCCKHAE XaPAKTCPUCTUKU KOTO-
poro npeacTasicHsl B Tad0m. 1.

Puc. 4. O6mu#t Bua eHTPOGEKHOTO IIOMOJILHOTO
arperara KOMOMHUPOBAHHOTO CIIOCO0a M3METBUCHUS
JaHHBI arperat MO3BOACT W3MCIBUATH CHI-
My4Yue MaTepuasibl Pa3INUIHON IPOUYHOCTH TAKHUE
KaK KBAapLEBBIE MHOPOABI, OTXOABI TEPIUTOBOTO W
BEPMHKY/JIUTOBOTO MPOU3BOJACTB, CTCKIO00H U Ap.
JI0 YACTBHOU MOBEPXHOCTH Syz = 600-800 M%/kr.

Tadruya 1
TexHIHYEeCKHE XapaAKTEPHUCTHKH
;\i XapakTepuCTUKH PasmepHocTh O6o3HaucHue 3HaucHue
1. JuaMeTp KaMephl moMoJIa Dix 280-1073
2. JlinHa KaMepsl ToMoJa L« 500-1073
3. Koo dunumenr zarpysku xkamep 7 0,25-0,35
4. I Ipon3BOIUTEILHOCTE KI/49 0 50-250
5 YacroTa BparmeHust 5KCIIEHTPHKO- - " 350— 420
BOTO BaJla
Benudauna skciieHTpUcUTETa e 20 -103
MormmHocTs IpUBOA kBt Psp 2,2
["aGapuTHBIE pa3MepHL:
g -TTMHA L 2340-1073
: -IIApHHA B 1400-1073
-BBICOTA H 12861073
9. Macca m 950
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Hcnonp3oBanue pa3paboTaHHOTO HU3METBUNTE-
7S B PA3MUYHBIX TCXHOJOTHUYCCKUX JTHHHUAX MOXKET
COKpaTuTh 3Heprozarparsl Ha 15-20 %, a Taxke
MO3BOJACT YAYYIIUTh (U3HKO-MEXAHUICCKUE CBOU-
CTBA KOHCYHOTO MPOAYKTA.

[IpocToTa KOHCTPYKIMH MO3BOMACT OCYLIECTB-
79T OBICTPYIO 3aMEHY pabOYUX 3IEMEHTOB IIO-
MOJIBHBIX KaMEp U CYLICCTBCHHO COKPAILACT 3aTpa-
THI TIPY MPOCTOSMX MALITHHBI BO BPEMs PEMOHTA WIIH
TEXHUYECKOTO 00CITYKUBAHUS.

PaspaGorannas HamMy KOHCTPYKLMS LECHTPO-
OC)KHOrO arperata KOMOHWHHPOBAaHHOTO CIOcoOa
M3MEIBUCHUS SBISICTCS OA30BOI OCHOBOM i pea-
JU3aLMd B HEM U JPYTHX TEXHOJOTHYCCKUX OIepa-
IUH.
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Uralskiy V.I., Sinitsa E.V., Uralskaya L.S., Farafonov A.A.
CENTRIFUGAL UNIT OF COMBINED METHOD OF MILLING

The article presents scientific and technical developments on the creation of a centrifugal grinding unit of
the combined grinding method, whose design allows to improve the quality of the finished product by provid-
ing a dry and wet method of grinding the material in one unit, and to increase the productivity of the unit by
providing a continuous grinding process.

Key words: centrifugal aggregate, combined method, grinding, dry method, wet method, energy saving.

Ypanbcknii Bnagmvnp UBanoBWY, KaHIW/IAT TEXHIUSCKUX HAYK, Ipodeccop Kadeaphl TEXHOTOTHISCKUX KOMIIICK-
COB, MAIlIMH U MEXAHU3MOB.

benropoackuit rocy napcTBeHHBI TexHonorHIeckuit yauBepcuteT uM. B.I". [llyxona.

Agpec: Poccust, 308012, Besropo, yi1. Koctiokosa, J. 46.

E-mail: WIURAL @mail.ru

Cunnmia Enena BaagmmmupoBHa, KaHAMJAT TEXHUYSCKUX HAVK, JONCHT Kadeaphl TEXHOJIOTHUICCKMX KOMIUICKCOB,
MAIIHAH 1 MEXaHHU3MOB.

benropoackuit rocy napcTBeHHBI TexHonorHIeckuit yauBepcuteT uM. B.I". [llyxona.

Agpec: Poccust, 308012, Besropo, yi1. Koctiokosa, J. 46.

E-mail: evsinica@gmail.com

Ypannckas Jlio6oBn CepreeBHa, crapmuit IpenoaBareib Kadephl HadepTaTeIbHOM TeoMeTpIH B rpaduku.
Benropojicknii rocyiapcTBeHHBIH TexHOMorHUeckuit yuupepeurer uM. B.I'. ITlyxoBa.
Agpec: Poccust, 308012, Besropo, yi1. Koctiokosa, J. 46.

DapadoHoB AlekcaHAP ATEKCAHAPOBHY, acCIUPAHT KadeJphl TEXHOIOTHISCKUX KOMIUICKCOB, MAITUH W MEXaHW3-
MOB.

benropoackuit rocy napcTBeHHBI TexHonorHIeckuit yauBepcuteT uM. B.I". [llyxona.

Agpec: Poccust, 308012, benropog, yia. KocTiokosa, 1. 46.

118



