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B nacmosiwee spems Haxoosm wupokoe npuUMeHenue MeibHUYbl, 8 0CHO8E Ppadombl KOMOPLIX NOJONCEH
npuHYyUn pazoaerusanus u ucmupanusi. OOHoOU U3z MaKux MeibHUY A6IAemcst OUCKO8AS METbHUYA ¢ KOHUYe-
CKUMU PAbOHUMU NOBEPXHOCMSAMU. Y2011 HAKIOHA PAdOYUX NOBEPXHOCMEL K 2OPUSOHMY O0JNCEH NPEGbl-
wams yeoj eCmecmeeHHO20 OMKOCA USMENbYAeM020 Mamepuand. B 0anHou cmamve ROIYYeHO AHATUMU-
yeckoe bIpadiceHue, No38oasAIwee onpedeums 3HAYeHUe MOWHOCMU, 3ampadueaemol Ha usmMeib4eHue
yacmuybl, HAX00AWEUCS 8 3A30pe MeXNCOy O08YMsL KOHUMECKUMU nosepxnocmamu. Ilpedcmasnenvt cxemol
07151 ONpeOeneHUsi MOWHOCIU, 3AMPAUBAeMOU HA UBMETbYCHUE YACTIUYbL UCUPAHUEM U PA30A6TUSAHUEM
MedHCOY 08YMSL KOHUYECKUMU NOBEPXHOCTAMU. AHANU3 NOJIYYEHHBIX COOMHOULEHUT NO380I5EM COeNAMb Gbl-
800 0 MOM, UIMO MOWHOCTb, PACX00YEeMAs HA U3MeNbYeHUe YACIUYbL 3AGUCUM 0T 2EOMEMPULECKUX U MeX-

HoOJlo2U4YecKUux napamnempos.

Knwueevie cnosa: xonuueckas NOBEPXHOCNTb, USMENbYEHUE, Yacmuya, MOUWHOCNb.

Kunernyeckasi 3Heprusi 4acTHUIBI MaTepHalia
ctheprueckoi (OpMEI IIpH €€ MmonagaHruu B 001aCTh
HCTHPaHUs, KOTOpas MpeAcTaBiicHa Ha puc. 1 [1],
MIPECTABIIAIONIYIO 3a30p MEXAY ABYMS KOHHYe-
CKUMH TIOBEPXHOCTSIMH, KOTOPBIE SIBISIFOTCS 10
(dbopme NByMsl yceUeHHBIMU KOHYCaMH, Bpallaomiy-
MUCSI B TPOTHUBOIOJIOKHBIX HANPABJIEHHUIX C MOCTO-
STHHOH YTJIOBOM CKOPOCTBIO «@», OIpPEeNnsieTcs cie-
JYIOIM COOTHOIIEeHHeM [2]:

Iy w?

= @)
rae Is — MOMEHT WHepUuH chepruvecKord YacTHUIIBI
MaTtepuana, paBHbIN:

W =

I, = gmrz, ()

371eCh m — Macca ChepuIecKoi YacTHIbl MaTepraa
C PAIIYCOM «I.

Puc. 1. Cxema IBW)XEHHS YaCTHIIBI B 3230p€ MEXKTY
JIBYMSI KOHMYECKUMH TTOBEPXHOCTSAMH, BPAIIAOIIUMUCS
B MPOTHUBOMOJIOXKHBIX HATIPABJICHUAX

[Ipu nBrxkeHMH chEpUUIECKON YacTHIBI MaTe-
puralia B 3a30pe MEX1Y IByMsI KOHUYECKUMHU [TOBEPX-
HOCTSIMHM BJIOJIb OCM CUMMETPUU B OCHOBHOM IOJ
JEHCTBHUEM LIEHTPOOEKHOM CUJIBI OHA YMEHBIIACTCS
B pa3mepax oT R, 10 R, 3a cUeT npoiecca uCTUPaHus.

Ha ocHoBaHuM cka3zaHHOrO M3MEHSETCA Macca
chepruyecKoi YacTUIbI COTIACHO COOTHOIICHHUIO:

m= %npr3, (3)

I/ie p — IJIOTHOCTh YacCTHIIBI MaTepHana.
C yuerom (3) BelpaskeHue (2) IpUHUMAET BU/I:

_ 38 5
I, = =TT (4)

Ha ocnoBanmm cootHomenus (1) m3MeHeHue
KMHETHYECKOH SHEpruu chepruecKoi 4acTUIbI Ma-
Tepuaa OyJeT ONnpenensThCsl COOTHOIICHHEM:

(,()2
AW = TAI‘*' (%)

CornacHo (4) HaX0AUM, YTO
Al,==mp(R§ —RY).  (6)

[ToxcranoBka (6) B (5) MO3BOJISIET TTOTYIUTH CO-
OTHOIICHUE CJIEYIONIErO BU/IA!

AW = Zrw?p(RE—RD.  (7)

Jns u3menbueHuns: 4acTUilbl MaTepralia MacCou
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(3) ucrupanmem npu e€ IBMKCHMH B paccMaTpvBa-
eMOi 00JIacCTH HEOOXOJMMO 3aTPaTHTh MOIIHOCTH
«P», paBuyio [2]:

P, =AW -n, (8)

TJIe 7 — 9acTOTa BpalleHHus cheprueckoil YacTUIIBI
MaTepuaa.

Bennunna MOIHOCTH Pjon, KOTOPYIO HE00XO-
JUMO 3aTpaTUTh I MPOXOXKIACHHA YaCTHUIIbI 4CPE3
paccMaTprBaeMyio 00JIaCTh YaCTHUI[ MaTepHaja Yrc-
JIOM 19, OYIET OTPENEATHCS COOTHOIIIEHHEM BH/IA:

P;[or[ = Pl ' Ny, (9)

IIe YUCJIO YACTHIL 7o ¢ Maccoll martepuana M cBd-
3aHO COOTHOLIEHUEM:

ny = —. (10)

m

[Toncranoska (10), (8) ¢ yuerom (3) mpuBOaUT
K BBIPOKCHHIO CJICIYIOIIErO BHJA:

1 R,\°
Pion =+ Mw?nR? [(R—) - 1]. (11)

TakuMm 00pa3oM, IMOIYYECHHOE COOTHOIIEHUE
(11) ompenenser BEeIWYMHY MOIIHOCTH, KOTOPYIO
HEOOXOOMMO 3aTPAaTHTh Ha JOMOJHUTEIBHOE M3-
MeJbUCHHE YaCTHIl MaTepHana HcTupanuem. K3
dbopmyisl (11) BuAHO, YTO JaHHAS MOIIHOCTE 3aBH-
CUT OT MacChl YacTHIl, HaXOISAIIUXCS B 3a30pe
MEXJIYy KOHHYECKHMH ITOBEPXHOCTSIMH, YacCTOTHI
BpalllcHHsI KOHYCOB, YacCTOThI BpallleHHs cheprye-
CKOM YaCTHIIBI, a TAK)KE COOTHOIICHHUS Ha4aIbHOTO B
KOHEYHOTr0 pa3sMepoB chepHuecKux JacTuil. B ciy-
yae, ecid 00pasyrolue KOHHYECKHX MTOBEPXHOCTEMH
OCHAIILIEHbI MTPAMOIUHERHBIME pedpamu (puc. 2), TO
BETUYMHA MOIIHOCTH, KOTOPYIO HEOOXOIMMO 3aTpa-
THTh Ha M3MeEJbUCHHE MaTepralia B 3a30pe MEKIY
PEOPUCTHIMM KOHUYECKMMH TOBEPXHOCTSIMH OIpe-
JIENSIETCS CTASAYIOMUM COOTHOIIICHHEM

P2:A'(J)'k0, (12)

rae A — BennunHa paboThI, 3aTpaurBacMoii Ha Gop-
MHPOBaHUE 30HBI Pa3pyIlIeHHS B 00beMe chepude-
CKOM 4YaCTMIBI MaTepWaia JuaMeTpoM  «dy»;
 — 4aCcTOTa BPAIIEHUS KOHUUYECKUX PEOPHUCTHIX I10-
BepxHOCTeH; ko — KOIHU4YeCcTBO pedep.

Puc. 2. Pacuernas cxema /It onpeiesieHns yriia B3auMoAeHCTBUS pedpa KOHMYECKOH TOBEPXHOCTH C YaCTUIICH
chepuueckoit GopMbI pagmyca .

CormacHo pe3yabTaTy pabothl [3], 3HadeHue
paboThI 10 (hOPMUPOBAHMIO 30HBI PA3PYILCHHS B Pe-
3yIbTaTe yaapa pedpaMu KOHHYECKOH MMOBEPXHOCTH
0 YaCTHIIC MaTepHaa ONPENeIsIeTcs CASTyIOIIM
BBIpA)KEHHMEM:

1
5 1
e -0, (13)
rae v — ko3 dunuent Ilyaccona; o, — BemnuuHa
HanpsHKSHUS, TTPUBOSAINAS K Pa3pyIICHUIO YaCTHIIBI
MaTepuala; d — cpeHHI pa3Mep YacTUIl MaTepHasia
B pe3yNbTaTe pa3pylIeHus HCXOAHOW YacTulbl, O —
BEJIMYMHA KUHETUYECKOMW HSHEPTUH, BBOAMMON B
30HY pa3pyIICHUs.

3HavyeHne BENUUUHBI () OMPEACISETCS CICHy-

forel BeuauHou [3]:
_ 27m(1-2v)ohdg

Q=0 vpa ° (14)

3neck E — moxyins HOHra mMaTeprana 4acTHIIBL.

B cBowo ouepenb, BeIMYMHA KHWHETUYECKOU
SHEPTUU, BBOAUMOU B 30HY Pa3pyIICHUS, ONIPEIes-
eTcsl COOTHOLIEHHEM BH/JIA!

Q = 2Eycosy; (15)

EO = y (16)
rae Ix — MOMEHT MHEPLMHM PeOPUCTON KOHWYECKOMH
nmoBepxHocTH (puc. 3), paBHbIi [4]:

pmtH,; R5-1°
10 R-1’

(17)

TJe p — IJIOTHOCTh MaTepuaja 4acTullbl; Hi — BBICOTa
yceu8HHOro KoHyca; R — OOnbIIuil paguyc ycedeH-
HOI'0 KOHYyCa; ¥ — MEHBIIMH paJinyC YCEYEHHOTO KO-
Hyca.

Benmnumny yria «y» MOXXHO HaWTH COIJIacHO
pacyeTHOM CXeMBbl, IPEeCTaBICHHON Ha puC. 3.

Ik:
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Puc. 3. Pacu€rHas cxema st onpe/iesieHrss MOMEHTa HHEPIIMU YCEUEHHOT0 KOHYyCca

CoracHO TaHHOHM pacueTHOU CXEMBI HaXOIUM:

a, = arccos(R';;h0 ); (18)
©="-a; (19)
03=0l1; (20)

y :% . :% - arccos (R:ho). (21)

C yuerom (16) u (21) popmymna (15) mpunrmaer
BH]I;

Q = L,w? cos(g — arccos(R';ho)). (22)

[TomyuenHoe cootHomeHue (22) MOXHO IIpHUBe-
CTHU K CJIEAYIOLEMY BUY:

0=l [R2-1). @)

TakuMm 00pa3oM, ITONYYEHHELIE COOTHOIICHUS
(23), (17, (14), (13) u (12) onpenenstoT HCKOMYIO Be-
JINYMHY MOIIHOCTH, KOTOpas 3aBUCHT OT YIJIOBOMH

Hugopmayust 06 asmopax

CKOPOCTH KOHMYECKUX MTOBEPXHOCTEN, IX MOMEHTOB
WHEpLUHY, MOMEHTA UHEPLMH YaCTHIIB U TeOMETPHU-
YEeCKUX [1apaMeTpoB.
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I.A. Semikopenko, V.V. Florinsky, D.A. Belyaev, A.S. Manyakhin
DETERMINATION OF CAPACITY REDUCED BY PARTICLE ROLLING BETWEEN
TWO CONICAL SURFACES

Currently, mills are widely used, which are based on the principle of crushing and abrasion. One of these
mills is a disk mill with conical working surfaces. The angle of inclination of the working surfaces to the
horizon should exceed the angle of natural slope of the crushed material.

In this article the analytical expression allowing to define value of the power spent for grinding of the
particle which is in a gap between two conical surfaces is received. Schemes for determination of the power
spent for grinding of a particle by abrasion and crushing between two conical surfaces are presented. The
analysis of the obtained relations leads to the conclusion that the power consumed for particle grinding de-
pends on geometrical and technological parameters.In this paper we obtain an analytical expression that al-
lows us to determine the value of the power expended for grinding a particle in the gap between two conical
surfaces.

Schemes for determining the power expended for grinding a particle by abrasion and impact between two
conical surfaces are presented. An analysis of the correlation obtained allows us to conclude that the power
consumed for grinding the particle depends on the geometric and technological parameters.

Keywords: conical surface, grinding, particle, power.
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