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Annomayua. Jlano onucanue pazpaboranHoil B CHOMPCKOM roCyapCTBEHHOM MHYCTPHAILHOM YHUBEPCUTETE OZHOBAJIKOBON APOOMIIKH C MPUHYIU-
TENbHOM Mmojiauei 1poOMMOro Kycka B 30HY pa3pyLIEHHUs 33 CUET yNopa, paclooKEHHOro Ha Bayike. OnpeneneHsl Cuilbl, JeHCTBYIONIHE HA JAPO-
OUMBIIA KyCOK CO CTOPOHBI BaJIKa U HEHOABIKHOM MICKU B (DYHKIIUK BEMYHHbI CUJIBL, NEHCTBYIONIEH Ha KYCOK CO CTOPOHBI yropa. Ha ocHoBaHun
MOJTy4eHHBIX PE3YJIbTATOB ONMPEIENICHO, YTO MPH TOCTOSHCTBE CUJIbI, MPUIOKEHHOH CO CTOPOHBI YIIOPa, C YMEHbLICHHEM KOY(P(HULIMEHTa TPEHUs
MEXIy IEKOH U ApoOMMbIM MaTepHalloM IPOUCXOAUT YBEIMUEHUE CUII, AEHCTBYIOIIUX HA JPOOUMBII KYyCOK CO CTOPOHBI BajKa U LIEKH. DTUM
JIOCTUIAeTCsl YMEHBILIEHHE PAcX0/ia SHEPTUU Ha IPOOICHHE MIPH MPOUUX PABHBIX YCIOBHSX, YTO YMEHBIIIAET SHEPrOEMKOCTb PaOOThI OIHOBAIIKOBOM

JIPOOHIIKK ¢ IPUHYAMTENBHON NoJaueil MaTepyalia B 30Hy ApoOIeHus.
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MHorHue TpOMBIIUIEHHBIE TPONU3BOACTBA (METAILTyp-
CHYECKHE, TOPHBIC W JPyrue) nepepadaThIBAlOT U HUC-
MTOTB3YIOT B OONBIINX KOJTHMYECTBAX CHITYYHE MaTCPHAIIBI
Pa3IMYHBIX KJIACCOB KPYIMHOCTH. B OOJBIIMHCTBE Cllyya-
€B Hy)XHasi KPyIHOCTb JTOCTHTACTCS ITyTEM H3MEIBICHUS
OoJiee KPyIHBIX KyCKOB Ha JPOOUIIKAX, B TOM YHCIIC U O
HOBAJIKOBBIX.

[Nokazarensimu mporecca APOONICHUS SIBISIFOTCS CTe-
neHb U A3PPEeKTUBHOCTH Mpodienus [1]. Crenens apolie-
HUSI OLICHMBACTCS OTHOIICHHEM pPa3MEpOB IPOOMMOrO H
MTOTY9aeMOTro KyCKOB, 3aBUCHT OT BEJTHUHMHBI 3230pa MEXKITY
BaJIKOM M HETIOJIBMKHOU 1Iekoi. DPHeKTUBHOCTH ipoliie-
HUSL OTIpENeNsieTcss Maccoi IpoOIeHOro Marepuana IpH
PacXOI0BAaHHUHU CMHUIIBI TICKTPOIHEPTHH U 3aBHCHT, TJIaB-
HBbIM 00pa30M, OT MPOYHOCTH JAPOOUMOTO MaTepuaa.

OnHUM M3 HEJOCTATKOB BAJKOBBIX JIPOOMIIOK SIBISIETCS
MaJiasi CTeTeHb OPOONICHMS, 3aBHUCSINAS OT YIIa 3aXBara |
JaMeTpa Bajka. MakCcHMalbHBIN Yrojl 3aXxBaTa OrpaHuyu-
BaeTcs KOA(PPHUINECHTOM TPEHHUS MEXIY BAIKOM U KyCKOM,
KOTOPBIiA 7151 GONBIIMHCTBA PYII M IOPOJ] HAXOAUTCSI B TIpe-
nenax 0,4 — 0,5 [2]. OmHuM U3 crTocOOOB YBEJIMYCHHUS yTiia
3axBaTa SIBISCTCS YBEIMYCHHE IUAMETpPa BajKa, OJHAKO
9TO MPUBOJUT K PE3KOMY YBEITHUYCHHIO rabapuTOB IPOOHII-
ku [3].
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B Cubupckom rocyaapcTBEHHOM YHHUBEPCHTETE pa3pa-
0oTaHa KOHCTPYKLHUS 3Heprod(pQeKTuBHON OIHOBAIKOBOM
JpoOHITKY [4], B KOTOPOU MPUHYAMTEIBHO MOAAETCS JPOOH-
MBIii KyCOK B 30HY IpOOJIeHHUs 32 CUET yIopa, pacioiIoKeH-
HOTO Ha BaJIKe, YTO YBEJIMYMBACT CTENECHb JPOOIeHHS [5].
Tak xak (opma Kycka JpoOMMOro MaTepuaia He BIUSICT
Ha BENMYUHY M HANpaBICHHWE CHJI, TO JUISI HAISTHOCTH
cedeHHue Kycka MpUHATO B BUIE Kpyra. [Ipu conmpukocHo-
BEHHH yIIopa ¢ KyCKOM JpoOumoro marepuana B Touke C
Bo3HUKaeT cuna N, laBsmas Ha Hero u JISHCTByIOMmAs 110
HaIpaBJICHUIO JBIKEHHS BaJKa, TEPIEHANKYIIPHO pado-
Yeil MOBEPXHOCTH yropa (cM. pucyHok). Tak xak cucrema
BAJIOK — yTIOp — KyCOK JIBIKETCS COBMECTHO, TO B TOUKaX A
u C He BO3HUKAET CUII TpeHust [6].

[Ton ge¥icTBEM ropu30HTAIBHON COCTABIISIONICH CHITBI
N, ¥ rOpU30OHTAILHON COCTABIISIONIEH CUIIBI HOPMATILHOTO
napienust N, BosHMKaeT peakTusHas cwia N,, npuioxkeH-
Hasl B TOUKE B ¥ HANpPAaBJICHHAS [0 TOPH30HTAIH OT IICKH.
[Ipu aToM B paccMaTrpuBaeMoil TOUYKE MOSIBUTCS CHJIA Tpe-
Hus F,, nmpenarcTByiomas IBHKEHUIO KycKa IpOOMMOro
MaTepuaina B 3a30p MEXAy BaJKoM M miekoi. CremoBaTeinnb-
HO, B TIPOLIECCE APOOIEHHUS HA KYCOK JIEHCTBYIOT cuitbl N, ,
N,, N;, a Taxoxe cuna tpenns F, = £,N,, e f, — koaddu-
LUEHT TPEHUSI MEXKTY KyCKOM U IIEKOM.
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Cxema cui1, IEHCTBYIOMNX Ha KyCOK JPOOMMOT0 Marepualia B BEpTH-
KaJIbHON M TOPU30HTAIBHON TIIOCKOCTSIX

Scheme of the forces acting on a piece of crushing material in the
vertical and horizontal planes

B 3TOM citydae B BepTHKAIBHOU TUIOCKOCTU JACHCTBYIOT
cunsl NP = N, sina, Ny = N,cos0 u cuna tpenus F,, tne
0L — yroJ 3axBaTa; 6 — yroia MexXIy HAIpPaBICHUEM JICHUCT-
Bus cuibl N, M ee BepTHKaJIbHOI cocTapsomei N3 (Tak
HA3BIBACMBIi YTOJI aTaKH).

AHanOrn4HoO, B TOPU3OHTAIBHOMN IMJIOCKOCTH JIEHCTBY-
101 cuntbl Ny = N, coso, Ny =N, sin6 u cuma N,.

Cucrema paBHOBECHS! CHJI, JCHCTBYIONIMX Ha KYCOK,
cnenyromas [7]:

N,sin6 + N, cosa— N, = 0;
—N,c0s0 + N, cosa +f,N,=0.

Pemenune momy4yeHHOW CHUCTEMBI ypaBHEHMH OTHOCH-
TeNbHO cuitbl N, HMeeT BUn

NN (cosO— f,sin0)
! } (sina+ f, cosa)’

cosO(sina + f, cosa) —sino(cosO — £, sin 0)

N, =N
’ ’ f>(sina+ f, cosa)

W3 ananmu3a TONyYCHHBIX YPAaBHEHMH CIEIYeT, UTO
M3MeHeHHe KodhduIrenTa TpeHus f, BIUAET HAa BEJIUYH-
Hel cunt N, 1 N, 06paTHO IPONOPLHUOHAIIBHO, TO €CTh NPH
YMEHBIICHUN KOA((GHUINCHTA TPEHUS MEXKIY KYCKOM JIpO-
OMMOTro Marepuasa U HEeNOABIKHOW IIEKOH OHHM yBETHYH-
BalOTCs U HaoOopoT. Takum 06pa3oM, NMpHU MOCTOSHCTBE
cunbl N;, IPUIIOKEHHON CO CTOPOHBI YIOPa, C yMEHbIIE-
HHEM K03(D(HUIMEHTa TPEHUS MEXKIY IIEKOH M APOOUMBIM
MarepuanoM npoucxonut yseandenue cui N, u N,, neiicr-
BYIOIIMX Ha JPOOUMBII KyCOK CO CTOPOHBI BajKa U LICKH.
OTUM JOCTUIaeTcs yMEHbLIEHHE pacxoja OSHEpruM Ha
JpoOJIeHre TIPU TIPOYMX PaBHBIX YCIOBUsX [8], M, COOTBET-
CTBEHHO, CHIKEHHE HYHEPrOEMKOCTH PadOThI OJHOBAJIKO-
BOW IpOOWIIKM ¢ NMPUHYIUTEIbHON Mojadell Marepuana B
30HY IpOOJICHUSI.

Bu1600w1. Brrasieno BimsHHE KO(PQHUINCHTA TPEHUS
MEXAy APOOMMBIM MaTepUasioM U IIEKOH B OJHOBAIKOBON
JpOOUIIKE HA BEIUYMHY CUII, AEHCTBYIOUIUX HA JPOOUMBIi
Kycok. OrmpeneneHo, 4to yMeHbIlleHHe Kko3ddunmenta
TPEHHUSI CHIDKACT SHEPrOEMKOCTh PabOTHI OIHOBAIKOBOM
JpOOUIIKM C PUHYAUTENILHOW ToAa4Yeld MaTepuana B 30HY
JIpOOJICHUS.
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INFLUENCE OF FRICTION COEFFICIENT BETWEEN THE CRUSHED MATERIAL
AND THE CHEEK IN ONE-ROLL CRUSHER ON CRUSHING PROCESS ENERGY CAPACITY

A.G. Nikitin', Yu.A. Epifantsev', K.S. Medvedeva',
PB. Gerike?

! Siberian State Industrial University, Novokuznetsk, Russia
2Federal Research Center of Coal and Coal Chemistry of SB RAS,
Kemerovo, Russia

Abstract. The description of a single-roll crusher developed at Siberian
State Industrial University with a forced feeding of the crushing mate-
rial into the fracture zone due to the abutment located on the roll is
provided. The forces acting on the crushed material from the side of
the roll and the fixed cheek are defined in function of the force mag-
nitude acting on the material from the side of the stop. On the basis of
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the obtained results, it is determined that when the force applied on
the side of the abutment is constant, the friction coefficient between
the cheek and the material to be crushed decreases, the forces acting
on the fractional piece on the side of the roll and the cheek increase. It
results in the reduction of energy consumption required for crushing of
all other things being equal, which lowers the energy capacity of the
single-roll crusher operation with forced feeding of material into the
crushing zone.

Keywords: one-roll crusher, degree of crushing, force, friction coefficient,

energy consumption.
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