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PaboThI 10 TEOPETHYECKOMY M3yYCHHIO BIUSHUS OTACIBHBIX IAPAMETPOB U3MEIbYUTEICH Ha CTe-
IIEHb U3MEJIBUCHHU ST KOPMOB IIPOBOIMIINCH MHOTUMHE yueHbIMH [ 1, 2]. OHu ObUIN HampaBICHBI HA U3yYe-
HHE BIMSHHS YHCIA PEXYIIUX Map Ha CPEIHIOK JUIMHY pe3ku. [lomydeHHbIe pe3ysibTaThl KOHCTATH-
PYIOT YMEHBIIICHUE CPEJHEH JJIMHBI PEe3KU CTeOeIbUaThIX KOPMOB C YBEJIMUYCHUEM 4YHCJA MPOTUBO-
peKymmx smeMeHToB. OHAKO, KaK OTMEYAr0T CaMH aBTOPBI, OJYYECHHBIC PE3YJIBTaThl HE B MOJHON
Mepe COINacyITCsl C KCIIEPUMEHTAIBHBIMU JaHHBIMU. DTO CBHICTEIBCTBYET O TOM, UYTO (DH3UYCCKHE
IMPOLECCChI, MTPOTCKAIOIIUEC B U3MCIIBYUTEIIAX, U3YUYCHBI HCJOCTATOYHO, a UX PCIICHUC Tpe6yeT IIOHUCKa
HOBBIX KOHCTPYKTHUBHBIX PEIICHUH, 0COOCHHO ISl H3MEIBYUTEICH ¢ BEPTUKAIBHO YCTaHOBICHHON pa-
Ooueit kamepoi.

®du3nuecKkuii CMBICT PaOOThI U3MEIBYUTENSI COCTOUT B MACCOBOM OOCIY)KMBAaHHH KOPMa JIO IOJTY-
YeHHUs! HEOOXOAMMBIX MOKa3aTelel KadecTBa. VICmomap3ysl TEOPHIO MacCOBOTO OOCITYKHBAaHUS, aKTHB-
HbIC U3MEITBYAOLINE OPTaHbl H3MEIBYHUTEIISI MOKHO PACCMATPHUBATh KaK CHCTEMY MacCOBOTO 00CITYKH-
BaHM C OTKAa3aMH, YIIOPSIOYEHHBIM 00CITYKMBAaHUEM U OrpaHHYCHUEM BPEMEHHU NPEObIBAHUS 3asBKH
Ha o0ciy)xuBaHnd. CyTh OTKa3a B TOM, YTO YaCTHI[BI TPOXOST HE Pa3PyILCHHBIMH HIIH (PaKIIMOHHBIH
COCTaB IIPOJYKTa HE COOTBETCTBYET HEOOXOAUMBIM TPEOOBAHUAM. YIIOPSIOUCHHOE 00CITYKMBAaHHE CO-
CTOMT B TOM, YTO €CJIM YacTHUI[a He 00CiTy)keHa (pa3pylieHa) B OJJHOH IIOCKOCTH BpPAICHHs HOXKEH, TO
9TOT MPOLIECC MPOHU30MIET Ha Nocieayoniell. OrpaHndeHue BpeMeH! MpeObIBaHHs YaCTHIIBI Ha 00CITy-
’KMBaHHUH ONPEICISICTCS TEM, YTO OHA MOKHU/IAET MPe/iesibl pabouell KaMepbl U3MENIbUUTESI HE3aBUCHMO
oT ee paspyureHus. Vicxons U3 JaHHBIX MPEANOCHIIOK U (H3MYECKOrO IMpolecca paboThl U3Melbya-
IOILIETO YCTPOWCTBA, BEPOSATHOCTh U3MEIBUCHHU I YACTHIIBI KOPMa MOYKHO ONPEICTUTh MO GopmyIie

P=I1-e¥, (1)

rje | — mapaMeTp Ipolecca Wil HHTEHCUBHOCTD U3MEIbUCHUS; { — BPeMsI HAXOXKICHHS YaCTHIIBI B pa-
Ooueli 30He, C.
[Ipu 3TOM Mporiecc U3MENbUCHUS PACCMATPUBACTCS KaK HEIPEPBIBHBIN U CIIyYalHBIH, 8 BXOMISIIHIMA
B HEro MOTOK — KaK MPOCTEHIIIHHA, CTAIIMOHAPHBIH M0 MATEMATHYECKOMY OXKHUIAHUIO U IUCTICPCHH.
[TapameTp mporecca UM HHTEHCUBHOCTD U3MEJIBYCHHUSI OIPEACIISACTCS KOHCTPYKTHBHO-KHHEMATH-
YECKUMH MapaMeTpaMU YCTPOMCTB, KOTOPbIE 00ECIICUNBAIOT COOTBETCTBYIOIIUE BEPOSITHOCTH BCTPEUH
U pa3pylieHHs, T0O3TOMY UHTCHCUBHOCTh MU3MEIBbUCHUS B OOIIEM BUJIE OMPENENSeTCs 0 PopMmyIe

L=q,q, 2

IJIE ¢, ¥ ¢,— BEPOSITHOCTU BCTPEUH U Pa3pPyLICHUS COOTBETCTBEHHO.
[ockonbKy YacTUIBI KOpMa B paboyell Kamepe COPUEHTHPOBAHBI HEOIWHAKOBO, TO BEPOSITHOCTD
BCTPEYH UX C aKTUBHBIMH PabOYMMH OpraHaMu onpezaesseTcs no popmysie (2)
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e [ — JIMHA 9aCTH HOXKa, LIMPKYJIMPYOIIas B KOPMOBOM CJIO€, M; @ — PACCTOSHHUE MEKY CMEKHBIMH
rpaHsMU HOXKEH, M.
BeposiTHOCTB pa3pyIieHHs YacTHII KOpMa olipeeliseTcs mo Gopmyie

_ (vyv_vc)’ (4)

H
IJIe V, M V_— OKPYKHBIE CKOPOCTHU HOXKEH U CII0S KOPMa COOTBETCTBEHHO, M/C.
Toraa MHTEHCUBHOCTH M3MEIBUYCHUS MOXKHO ONPECIIUTh, MOJCTAaBUB 3HaueHUs (3) u (4) B ypaBHe-
Hue (2):
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N3 dopmyibl (1) BUHO, YTO BEPOSATHOCTH M3MEIBUCHHUS YaCTUIIBI KOPMa 3aBUCUT OT BPEMEHHM Ha-
XOKJICHUS ¢ B paboyeil kamepe. DTO 3HAUYCHHUE B OOILEM BHJIe MOXHO OMPEACIUTD 1o (hopMyIie

=, (©)

rAe [ — JIMHA OKPYXXKHOCTH Pabouei KaMepsl, M; v, — CKOPOCTb MPOXOKACHNS YACTUIL 4epe3 pabouyo
Kamepy, M/C.

[Tpu u3MeTbUCHUH KOPMOB BHYTPH paboueil KaMephl YCTAHABIUBAIOTCS MPOTUBOPEKYIIUE DIICMEH-
ThI. DTH NACCUBHBIC paboOUne OPraHbl K3MEHSIOT HAIIPABJICHHE JABUKEHHUS YacTUIl. Toraa CripaBeiuiBo
ypaBHEHUE TSI OTIPEICIICHUS BPEMEHH TIPOXOKICHHS YaCTHIIAMK KOpMa depe3 pabouyio Kamepy:

t=t+t, (7)
rac tl — BpEMs NEPEMCIICHU A YaCTHUILBI 110 TOBEPXHOCTU MMACCUBHBIX N3MEJIBYAIOIINX OPIraHOB, C;
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rAe [ — JUIMHA IyTH YaCTHIIBI, NIEPEMELIAIONIEHCs 110 paboyei YacTh IPOTHBOPE3a, M; V,  — CKOPOCTH
TIepEMEMICHI S YaCTUIl KOpMa 10 paboueil 9acTu IPOTHUBOPE3a, M/C.
JInvHy MyTH 9acTUIBI, YYacTBYIOUIEH B KPyTOBOM JIBUIKEHHH, MOKHO OIPENIEIUTh 0 PopMyIie

l,=2nR, —zl cosa,, &)

rie R — pamuyc paboued KamMephl, M; z — YHCJIO TIPOTHBOPEKYLINX DJIEMEHTOB; anf JIUTHHA padoueit
YaCTH IPOTHBOPEKYINETO HIEMEHTA, M; 0L — YTOJl HAKIIOHA IPOTHBOPE3a K BHY TPEHHEH NOBEPXHOCTH
paboueii kKamepsbl.
[oncraBus B popmyny (7) 3Hauenus (6), (8) u (9), momydum:
[, 2R —z [ cosa

4=f+ . . (10)

c np

st oripenieieHnst BEpOSATHOCTH N3MENTBFUCHU S YaCTHUIIBI IOICTaBUM B ypaBHeHue (1) 3HaueHne dop-
mya (5) u (10):
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B cootsetcTBUM ¢ ypaBHeHueM (11) yBennuuTh P, MOYKHO 32 CUET U3MEHEHUS YUCIIA PEKYIIMX DJIe-
MEHTOB. J{J1s MpOBEPKHU BBIABHHYTOM THIIOTE3bI OBLIT U3rOTOBICH POTOP (pHC. 1), pexyIIue 3IeMeHTHI
B KOTOPOM KPENMJINCh B AEP’KaBKax, yCTAHOBJICHHBIX MEXAY AByMs AMCKaMu. JlaHHAs KOHCTPYKLHUS
MTO3BOJINJIA BAPEUPOBATH YMCIIO HOXKEH B IIMPOKUX Mpeenax.

P =1-e
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Puc. 1. DxciepuMeHTanbHBINA POTOP ¢ HOXKAMHU

ITpoBeneHHbIE MCCIENOBAHUS MTOKA3aJIM, YTO C YBEIHMUCHUEM B pabodell KaMepe Ynciia pexyIux
QJIEMEHTOB JI0JIsl MENKOW (hPpakIUU YacTHIl yBelruunBaercs (puc. 2). B sTom ciyuyae yacTuubl KopMa
yalie nomnajgaroT B pabouylo 30Hy PeXyIIUX JIeMEeHTOB. JlaHHas 3aBUCMOCTb MPOCIICKUBACTCS U ITPH
nccienoBannu n3Menpuntensi-cmecurens MC-20 [3]. OnHako ¢ yBeIMYeHUEM YHCIa PEKYIIUX JIeMeH-
TOB TIOSIBJIIIOTCS] HETaTUBHBIE (DAKTOPHI.

W3 rpaduueckoil 3aBUCHMOCTH Ha pUC. 3 BUJHO, YTO C YBEIMUYCHHEM YHCia HOXEH B paboueil ka-
Mepe YMEHBIIACTCS MPOU3BOJUTEIBHOCTh MU3MEIBYUTENS. BTOPBIM OTpULATEIbHBIM MOMEHTOM SIBJISI-
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Puc. 2. 3aBUCUMOCTb KPYITHOCTH YaCTHIL 3€JICHOM

MaccChl OT YUCIIa HOXKEH, YCTAaHOBJICHHBIX IO Iie-

pumeTpy padoueii kamepsl. Pazmep dpakiuii, Mmm:

1/ —no 5; 2-5,1-10; 3 —10,1-15; 4 — 15,1-20; 5 —
20,1-30; 6 — cBbrmie 30,1 mm

Puc. 3. 3aBUCHMOCTE MPOU3BOAUTEIBHOCTH
U3MEJBYNTENS OT YHCIIA HOXKEH, yCTaHOBJICH-
HBIX 110 IEPUMETPY paboyeil KaMepsbl
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€TCs POCT YAEIBbHON SHEPrOEMKOCTH MPoLecca U3MEIbUCHUS. ITO OOBSICHSAETCS TEM, YTO C YBEIHUCHU-
€M UHCJa HOKEH YMEHBLIAETCS! IPOCTPAHCTBO MEXYy HUMH, BO3PACTAET IIEPEHOCHAsI CKOPOCTh MacChl
1 BpeMsl IpeObIBaHMU s YACTHIL B paboueil 30He HOXKeW 1 TPOTHBOPEKYIIUX IIEMEHTOB.

Takum 00pa3om, MpH MOJOKHUTEIBHOM PE3YJbTaTe yBeIWUYEHUE YUCTIa HOXKeW Ha pOTOpe MU3Melb-
YUTEIs] CHUKAET Jpyrue, He MEHee BaXKHbIE MOKa3aTeau. BMecTe ¢ TeM MoydeHHBIE Pe3yiIbTaThl Mo-
3BOJIMJIM HA4YaTh IMOUCK PAIIMOHATIBHON KOHCTPYKIIMH pabouero oprana. bbeut m3rotosiieH pabounii opran
(puc. 4), cocTosimuii U3 TPSIMOYTOJILHOH JIepiKaBKH, B TIa3y KOTOPOH KPENHJINCh ABa HOXKa, 0OpalieHHbIe
HAaBCTpeuy ApPYyT APYry MEHBIIUMU I'PaHAMHU.

Puc. 4. 3MenbunTensb ¢ yCTAHOBICHHBIMU B A€PKaBKe ABYMS PEKYIIUMHI HOXKAMHU

Kax moxazanu wmccnenoBanusi, Takasi KOHCTPYKIHS pabOTOCNOCOOHA ¢ YCTaHOBJICHHBIMH BHYTpPHU
paboueil KaMepbl MPOTUBOPEKYIUMH dieMeHTaMU. OIHAKO JalbHEHIINN MOUCK MO3BOJNMI MPEJIo-
KUTh 00JIee TEXHOJIOTHYHYI0 KOHCTPYKIIHIO pabodero opraHa (puc. 5).

Puc. 5. PaGounii opran u3mMeapuuTeNs KOPMOB: / — IepiKaBKa; 2 — BEpXHUH HOXK; 3 — HIDKHUI HOX

PabGounii opran coaep>KUT JBa 3aKPEIUICHHBIX HA BHELUTHUX MapaJuIeIbHBIX MIIOCKOCTAX ACPIKaBKH
PEXYIIMX HOXA, KOPOTKHE OCHOBAHMSI KOTOPBIX OOpallleHbl APYT K APYTY, B Pe3yibTaTe Ha KaXIO0M
HOX€ BBIIIOJIHEHBI [1BA PEKYIIUX JIE3BUsI, CIEIOBATENbHO, YUCIIO BO3ACHCTBUN HA YaCTUILYy YBEIUYEHO
BJIBOE.
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JlaHHas KOHCTPYKIMA TIO3BOJIIIIA yBENHIUTh HA 50 % BEpOSATHOCTH BCTPEYH YACTHII KOpMaA C pe-
JKYIIMM 3j7ieMeHTOM. HOBH3HA KOHCTPYKIIMHM HOKA C JIBYMsI PSXKYIIMMHU JIC3BUSMHM 3allUIICHA MATCH-
ToM [4].

BruiBoabI

1. BeposiTHOCTh M3MENbUCHUS YaCTHIIBI 3aBHCUT OT T€OMETPHYSCKHUX MapaMeTPOB pabodmux opra-
HOB U UX yucina. [[poBeieHHbIe NCCIIe0OBAHNUS TOKA3aJIH, YTO C YBEIIMUEHHEM B pabodeii kaMepe Jucia
PEXKYIIUX DIEMEHTOB J0J5 MENKON (PpaKIIMK YACTHUI] yBEITHIHBACTCS, OHAKO YMEHBIIIAETCS MTPOU3BO-
JMUATEIBHOCTD U3MENIBUUTEISI K BO3PACTACT YSIbHAs YHEPTOEMKOCTD IIpoIiecca.

2. Ha oCHOBaHWU MCCJIEIOBAHUM MPEIJIOKEHA KOHCTPYKIUS pab0dYero oprana, CoaepiKaiiero Jaep-
JKaBKY, Ha MIJIOCKOCTSX KOTOPOH 3aKPETUICHBI JIBa PeXyINX HOka. KOpoTKre OCHOBaHUS ITHX PEKY-
IIUX DIIEMEHTOB O0paIieHsl YT K ApyTy. B pe3ynbrare Ha Ka)K/IOM HOXKE BBIITOJHEHBI IBA PEKYIITHX
JIE3BHS, CJIETIOBATEIIHHO, YHCIIO BO3JICHCTBUM Ha KOPM YBEJIHMYCHO BIBOE.
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A.V.KITUN, V.I. PEREDNYA

INVESTIGATION OF THE GRINDING FEED PROCESS

Summary

Obtained the dependence to determine the probability of the particle grinding feed in grinder of vertical type and based
on it made a grinding machine. On the results of the experimental investigationconstructed a graphdependence of the perfor-
mance of grinding machine onnumber of mounted on the perimeter of the working chamber blades.

Proposed the construction of a working bodythat contains the holder on planes which are fixed two cutting knife. The
short base of the cutting elements facing each other. This construction has increased by 50% probability of meeting feed par-
ticles with a cutting element.



