MPOBeAEHI JOCi AOCAIMKEHHS CTPYKTYPU Y LIbOMY HanpsiMKY MOXHa 3p0buTi BrC-
HOBOK, LU0 CTPYKTYpHa nepebyaoBa OKCUAHUX CKNaAiB nif Aieto TennoBol eHeprii
He 0O6MEeXYeTbCA TiflbKM TBEPAO(A3HUMMN MEPETBOPEHHAMM, a M MPOAOBXKYETLCS
npu Nepexoai cuctemn y piakuii ctaH. Mpuyomy, ae He TiNbKU PYRHIBHUIA Npo-
LIeC po3nagy MiLEensapHOro KOMMAeKcy, ail BUHUKHEHHS HOBUX BUAIB CTPYKTYp. L
npouecn TMM Ginblle BM3HAYAKTLCS, YMM Oiflblie eHepreTnyHa B3aEMOAis MiX
KOMOHeHTaMn y cucTeMi. OTpUMaHuii BUCOKOTEMMEPATYPHUIA PO3UYMH, BULLE 3a
TemnepaTypy NiKBigycy, CrpaBeA/MBO MOXHa BBaXXaTW 3a KONOILHWIA i onncyBaTm
I0r0 MOBeAiHKY PIBHAHHAMYW KOMOIZHOT XiMil.

Cnimcok niTepatypu: 1. €3ikosa C.B. Bnavs TemnepaTypu Ha CTPYKTYpHE NepeTBOPEHHS MiLIeNApHMX
KOMMNNEKCIB B OKCUAHMX po3nnasax cuctemn Na,0-B,0; - disuka i ximis TBepgoro Tina. —2006., T 7.,
Nel. c. 125-130. 2. laiiapeHko .B. PacTBOpPUMOCTb BOAbI 1 HEKOTOPbIE CTPYKTYPHblE OCOGEHHOCTM
pacnnaBos B cucteme Na,O-PbO-SiO,. [Auc...kaHA... XiM. Hayk, - JlbBoB; 1975, - 158 c.
3. By3uH HO.M. ®unsnko-xmMmnyeckue CBOIMCTBa pacnnasoB cucTeMbl Na20-CaO-SiO2. [uc... KaHA...
XiM. Hayk., J1bB0B; 1982, -193 c.
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TEXHWYECKMNIA YHMBEPCUTET

HEKOTOPbIE HAMPAB/IEHNA SKCMEPUMEHTAJIbHbBIX
NCCNEOOBAHUN NMPOLEECCA TPOXOYEHUA AT JTOMEPATA

MpuBeaeHa MeTOAVKA BUBYEHHS TEXHOMONYHOIO NMPOLLECY FPOXOYEHHS arfomepaTy Ha 3acagi (isnyHol
MoZeni rpoxoTy 3a A0NOMOrol0 aKTVBHOIO 6araTo(hakTOPHOI0 eKCNEPUMEHTY.

The technique of studying of technological process of division of agglomerate is resulted on the basis of
physical model of a roar with the help of active multifactorial experiment.

Ha cerogHAWHIA feHb OCHOBHBIM TEXHO/IOMMYECKUM MPOLLECCOM MOSyYeHus
TOBapHOro arjaomMepara, C/y)Xawero CbIpbeM [19 LOMEHHOIR NNaBKW, SABMAETCH
rpoxoyeHne nocsne ApobieHns, No3BoNAIOLLEee OTAENUTb BO3BpaT (MeHee 5 MM) OT
roTOBOro NpoaykTa. [nsa aToi uenn B MeTa/lyprimyeckoli NPOMbILLAEHHOCTW Npu-
MeHstoTcs rpoxoTta Tuna FCT 61 B [1].

OCHOBHbIM HefoCTaTKOM, MPUCYLLUM TFPOXOUYEHMIO arfiomepara sBMseTCS
HW3Kas 3)(PeKTUBHOCTb OTAENEHNS MeNKUX (pakumii [2]. 3T0 06YCMI0BNEHO He-
[0CTaTOYHOM M3YyHYEHHOCTbIO MpOLecca, OTCYTCTBMEM COBPEMEHHbBIX METOAO0B Ha-
YUHbIX MOAXOM0B K BbISIB/IEHNIO OCHOBHbIX NapameTpoB, BANSAIOLLMX Ha 3((EKTNB-

137

HOCTb FPOXOYEHMS N HEBO3MOXHOCTHIO MPOBEAEHNS ONTUMM3aLMM paboTbl FPOXo-
Ta NyTeM CTaH4APTHbLIX TEXHUYECKUX peLleHuid. TakuM 06pa3oMm, COCTOsHKE e B
NOLrOTOBKE [OMEHHOIO Cbipbsi B MPOMbILLIEHHOCTU ANUTENbHOE BPEMS OCTaeTcs
NPaKTUYECKN HA HN3KOM YPOBHE MO CPaBHEHWIO C aHaNIOrMYHOM NOLIOTOBKOW Cbl-
pbsi HA METANNYPrUYECKUX NPELNPUATUASX PasBUTbIX B MPOMbILLJIEHHOM OTHOLLE-
HumM rocyaapcTs [3].

MpaKTUYecKy NOMHOe OTCYTCTBUE 3aMHTEPECOBAHHOCTU LOMKHOCTHBIX UL, W
PYKOBO/LCTBA OTEUECTBEHHbIX MPEAMPUATUIA B COTPYAHUYECTBE C HayYHbIMW Kaf-
pamMmn BbICLUMX YYEOHbIX WM Hay4YHO-MCCNEefOBaTENbCKNX 3aBEAEHWIN He MO3BONSET
JOBUTLCA KaKUX-IMB0 CYLLECTBEHHBIX MPUHLUMUA/ILHO OT/IMYHLIX OT JOCTUTHY-
TbIX pe3ynbTaToB. Kpome TOro, NpoBefeHMe UCCefOBaHWA B NMPOU3BOACTBEHHbIX
YCMOBUSIX HEMPEPbIBHO AEACTBYHOLLEr0 MPOM3BOACTBA CYLLECTBEHHLIM 06pa3oM
3aTPYLHAET NPOBefeHMe 3KCNepuMeHToB. OAHUM U3 HAMPaBAeHWn UccefoBaHNS
npoLecca rpoxXoyveHmns, Kak OTMEeYasiochb paHee, ABNSETCH CO34aHWe WU U3yuyeHue
0COOEeHHOCTEl NoBefdeHNs MaTeMaTUYeCKon mMofenn rpoxoTa [4]. Hapsgy ¢ atum
6onee peanbHyt0 MHDOPMALMIO, MaKCUMaIbHO MPUBAMKEHHYIO K MPON3BOACTBEH-
HbIM YC/I0BMSIM MO3BOMUT MONYYUTb U3YUeHWe (PU3NYECKOI MOLENN rpoxoTa, pas-
paboTaHHO B COOTBETCTBMM C TEOpWe Noaobws, koTopas npeacTaBnseT co6ol
YMEHbLLUEHHYHO B 3aflaHHOM MacluTabe KoMK MPOMBILIEHHOTO rpoxoTa (pucy-
HOK).

PaccmoTpum MeTOAMKY NOAX0AA K MCCNef0BaHNIO (DM3NYECKO MOAENN.

PucyHok — "'poxoT Tuna F'CT 61 B

Havbonee npegnoyTuTelbHbIM Ha CErOAHALIHUI feHb ABNAETCA MHOrodak-
TOPHOE MNaHMPOBaHWe 3KCNepuMeHTa (aKTMBHbIM MHOTO(aKTOPHLIA 3Kchepu-
MeHT) [5], @ UMEHHO LeHTpailbHOe KOMMO3ULIMOHHOE poTaTabenbHOe YHU(OpPM-
nnaHMpoBaHKWe BTOPOro nopsgka [5], oTAnyatoLLeecs BbICOKON PaBHOMEPHOCTbIO
pacnpegeneHuns MHpopmauuu no cgepam (HakTOpHOro npocTpaHcTsa. B poTtata-
6enbHOM NnaHe nosnyvyaemast MHPOPMALMSA O NMOBEPXHOCTN OTK/INKA OfMHAKOBA Al
BCEX HarnpaB/eHnii (hakTopoB) B TOUKaX, YAaIEHHbIX Ha OMHAKOBbIE PacCTOSHUS
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OT LeHTpa 3KcrnepumeHTa [6]. PoTatabenbHbIil NiaH MHBapUMaHTEH K OPTOrOHasIb-
HOMY BpaLleHW0 KOOPAMHAT 1 M03BOMAET NOSy4YnUTb paBHOMEPHO “pasmasaHHyo"
MH(opMaLmio Mo ciepaM. 3TO COOTBETCTBYET YC0BUIO, KOTAa AUCNepPCUs Kpute-
pua oNTUMM3aLuy 6yLeT NOCTOSAHHOW A4S BCEX TOUeK, HaXOAALLMXCS Ha OfMHAKO-
BOM PacCTOSIHUW OT LieHTpa 3KCMepuMeHTa. ANpUopu BuA MOBEPXHOCTU OTK/MKA
HEN3BECTEH, NO3TOMY BaXHO NOMYYUTb CUMMETPUYHBIE MHPOPMALOHHbIE KOHTY-
Pbl-KpUBbIE UM NOBEPXHOCTY PaBHOM MH(OpMaLMK. B 3TOM cinyyae roBopsT, 4To
MH(opMaumsa fo/mKHa 6bITb paBHOMEPHO “pa3MasaHa” no cepam Uam B N — mep-
HOM cfyyae no runepcepam [6]. Ana onmcaHus NOBEPXHOCTU OTK/IMKA MOUHO-
mMamu BTOpOI cTeneHun "Aapo" nnaHa fOCTpanMBaeM 3Be34HbIMK Toukamu [6], koTo-
pble PacrofioXeHbl OT LiEHTPa 3KCMEPUMEHTA Ha PacCTOSHUW 3BE3JHOMO Neya o.
Takue NnaHbl Ha3blBatOTCA KOMMO3ULIMOHHLIMW UKW MOCNefoBaTe/lbHbIMU. Kpome
TOr0, AN OLEHKWN KPUBM3HbI NOBEPXHOCTU OTK/IMKA [06aBNAOTCA NapaifenbHble
TOUKW B LiEHTpe 3KCMepUMeHTa, NO3TOMY MaH ByaeT LeHTPabHbIM Y CUMMETPUY-
HbIM OTHOCWTE/NLHO LeHTpa. Mpu uncne akTopoB n<5, MPUMEHSETCA MOMHbINA
(haKTOpHbIA 3KcnepumeHT [7]. MNpwn poTaTabenbHOM MAaHUMPOBaHWUW BbIGOP YMcna
HYNeBbIX TOYeK (B LEHTpe 3KCneprMeHTa) OKa3bIBAETCA HECKOMIbKO HeonpeneneH-
HbIM, TaK KakK M3MEHEHMe WX YMCna He OKasblBaeT BAMAHMA Ha poTaTabenbHOCTb
nnaHa. Hynesble TOUKM HEOOXOAMMbI NS OLEHKW OLUIMGOK SKCMEPUMEHTA U Npo-
BEPKW afIeKBATHOCTU MOJENN BTOPOro nopsika 1, KpoOMe TOro, KO/IMYeCTBO Hyne-
BbIX TOYEK U3MEHSET B MHPOPMALMOHHOI0 KOHTYpa [8].
OO6LLee YMCNOo TOUEK IKCMePUMEHTa 331aeTCs No popmye:

N =2K + 2k + kg, (1)

rae k - uicno akTopos;
2K — nonHbIii (haKTOPHbIIi 3KCNEPUMEHT (A4p0 NnaHa);
2k — 3Be3[Hble TOYKM;
Ko — OMbITbI B LLEEHTPE 3KCNepUMEHTa.

MaTemaTiyeckasn MofeNlb BTOPOro nopsaka umeet sug, [5]:
y=h, +be+zbu 1+zbn><2' 2

rae y — QyHKUMS OTKIMKa (PacyeTHOE 3HaYeHNE KpUTEpUs ONTUMM3aLMK);
Do, bi, bij, bii — KOaPMLMEHTLI perpeccuu;
Xi W Xj— (paKkTopbl.

Mpun NpoBefeHUM OMbITOB, HEO6XOAMUMBIX [/ ONPefeseHNs YNCIEHHbIX 3Haye-
HUA KO3(MLMEHTOB perpeccum, (hakTopbl 3a4al0TCs B KOLOBOM 0603HauYeHuM,
MpY KOTOPOM pa3Max MxX KonebaHuii CTPOro onpefeneH B COOTBETCTBUAM C TUMNOM
nnaHuposaHus [9].
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Uuncno NOBTOPHOCTEN oMnbIToB (MpW fioBepUTENbHON BeposTHocTM 0,95 1 fo-
NyCTUMOI OLUNGKe € = + 30, IAe 0 — CPefHEKBaApPaTNYHOE OTK/IOHEHWE pe3y/bTa-
TOB OMbITOB) MNPMHUMaeM TpexkpaTHbIM [10].

[ucnepcunio S’ BOCNPOM3BOAMMOCTY, HEOBXOANMYIO ANS ONPeAeneHns OfHO-
POAHOCTM AMChepcuid, Bblumcnsem no gopmyne [9]:

. :§Si :;;(yn_yo) , 3)
N N(n-1)

roe Si — aucnepcns YHKUMM OTKAKMKA y; MO pe3ynbTaTaM napaniefibHbiX
ONbITOB B KaXKA0Vi CTPOKe MaTpWLLbl MJaHMPOBaHWS;
N — 41CNo OMbITOB B MaTPWLE NAaHUPOBaHWS;
N — YnCOo NapansesbHbIX OMbITOB.
MpoBepka rmnoTesbl 06 OAHOPOAHOCTY AMCNEPCUIA MPOBOANTCA C MOMOLLbHO
Kputepus G, KoxpeHa [5].

St 4)

Zsz

G, =

Ecnun B pesynbTate cpaBHEHUS 3KCNEPUMEHTANIHOIO 3HaUYeHUA KO3MdULMeH-
Ta KoxpeHa G, OH 0Ka3blBaeTCs MeHbLUe TabnMyHoro G, To runoresa 06 OfHO-
POAHOCTM gucrepcuii NpuHMMaeTcs (OMbITbl BOCMPOM3BOAUMbI).

Mo 3HaYeHWAM (DYHKLUMIA OTKNMKA TPEX 3KCMEPUMEHTOB OMNPeAeNaoTCs Cpes-
HeapuPMETUUECKIE 3HAUEHNA PYHKLIMK OTKNKA vy .

KoaththmupmeHTbl perpeccun onpeaenstoTea no gopmynam [5]:

N k
bo = a:lz Yin _azz

XIU = leu yILI b =a Z Xln ju yIlJ
u=1 i=lu

by = a5 > X y,u+aezzmym—a nyu ®)

i=1 i=1 u=1

Mz

I
N

rfe Xiy, Yiu — COOTBETCTBEHHO, 3HAUEHMSA (hakTopa U PYHKLMM OTKAMKA B U — iA

CTPOKE MaTpuLe NIaHMPOBaHUS.

[Auncnepcnto Ko3gMLUMEHTOB perpeccun, MCnonb3yemyto npu onpeaeneHnm
UX 3HAYMMOCTW BbIUMCASAKM No hopmynam [5]:

2A1 2(k +2)s2 ;Szzﬁ;s _ A2y - (k-)ke? 5. _CS)
N TN

2 _
Sp, =

rae ke = N - kg — uncio nepuiepuiiHbIX ToUeK MaTpuLbl NNaH1PoBaHNS;
Ko — uncno onbIToB B LeHTPe nnaHa (x;=0).
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lyk+2). o _ 1. 1 oo kik, k)

l,= "+ ——:C="—"3 A= vl =0/
2 k I, 25(k+2)5-k) * (k+2)k,

3HauMMOCTb KO3 pULMEHTOB onpesenseca no kputeputo CtoiofeHTa [131]:

¢ 1ol (6)
S,,

MyTem cpaBHeHUS t, U ty HE3HAUMMble KOIMMULMEHTLI UCK/IOYaEM U3 YpaB-
HeHWiA perpeccum.

AJeKBaTHOCTb Mofenu onpegaensem no F - kputepuio (kputeputo dullepa),
KOTOpbIA Ana poTaTabesibHOro niaHa nmeeT Bug [5]:

F = SSLF :&a (7)
fie fe

rae SSir = SSg - SSg — cymMma KBafpaToB, CBA3aHHas ¢ OCTaTOYHO Aucnepcu-

el HeaaeKBaTHOCTW;

AN2
SS. = J o - OCTaTOYHaA CyMMa KBaJpaTtoB, CBA3aHHasd C OCTaTOY-
=2 Yu—Y

u=l

HOW gucnepcuei,
Y,,y - COOTBETCTBEHHO OMbITHOE W MpPefCKasaHHOe ypaBHEHUEM perpec-
CUW 3HaYeHME (YHKLMK OTKINKA;

AN2 ~
ss. =N(y_v) - CyMMa KBajpaToB, CBSi3aHHas C AuCTIepCHeli OLMGKY
R _Z yu y

u=l

OMbITa;
Y, - CPeqHee 3HaueHne (HyHKLMM OTK/INKA B LIEHTPE SKCTIEPUMEHTA;

fg, fLe - COOTBETCTBYHOLLME UMCNA CTEMEHEN CBOBOABI:

fe =k-1; fLe :N,w

2

Takum 06pa30M, [na noBbILLIEHNA QquJEKTVlBHOCTM 0TCeBa MesnioyYn N3 rotoBo-
ro arnomepara B ycnoBuax ,U'el\/iCTByK)LU'ero nponssoacTea HeO6X0,qMMO pa3pa60-
TaTb, N3rOTOBUTbL N UCMbITATb ¢JM3quCKyIO MOAe/Nb rpoxoTa N ONTUMU3NPOBATb
napamMeTpbl €ro pa60TbI Ha OCHOBE METOAWNKU MHOFOCpaKTOpHOFO nnaHMpPoBaHUA
3KCMepPUMEHTa.

Cnucok nutepaTtypsbl: 1. Bermax E.®. OKycKoBaHWe py4 U KOHLEHTpaToB. — M.: Metannyprus, 1968.
— 258 c. 2. ManTyna B.[., CTanmHckuin [1.B. Mpobnembl 3arpssHeHns aTMOCepHOro Bo3gyxa ropHo-
METa/ITyPruyeckoro KoMmnaekca YKpavHbl M OCHOBHbIE HanpaB/eHns UX pelleHus. // Skonorus 1 npo-
MbILLNEHHOCTb.. — 2004. No 1. — C. 10 — 12. 3. CTamHckuii [.B., BoTwTeiiH B.A., Pbikasckuit A.3.
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[bl 1 3HeprocbepexxeHust. // Ikonornsa N NPOMbILLIEHHOCTb.. — 2004. Ne 1. — C. 5 — 9. 4. JleueHko E.IN.,
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YHUBEPCUTET

TEOPUA N TTIPAKTUKA [IPOBJIEHNA ATJTIOMEPATA B
OHOBAJIKOBOW 3YBUYATOW OPOBUJIKE

PO3rNsiHYTi NUTaHHA OTPUMaHHS FOTOBOTO arfloMepaty 3 BpaxyBaHHSIM TEXHOMIOTYHOro npoLecy Apo6-
NeHHs B OAHOBASIKOBOI 3y6uacTiii pobapui 3 METOH NifBULLEHHS AKOCTI JOMEHHOT CPOBUHY, NOKa3aHi
OCHOBHi 3aKOHOMipHOCTI NpoLiecy, po3po6neHi MaTemMaTyHa MOAe/b Ta NPUHLMNOBO HOBi CXeMU fpo-
GNEHHS.

Questions of reception of ready agglomerate are considered in view of technological process of crushing
in a gear crusher with the purpose of improvement of quality of domain raw material, the basic laws of
process are shown, the mathematical model and essentially new circuits of crushing is developed.

OCHOBHbIM MOCTaBLUMKOM [OMEHHOFO CbIpbS SAB/SETCS arfoMepauyoHHOe
NPOU3BOLCTBO. 3TO BbI3BAHO TEM, UTO HEMOCPEACTBEHHAA 3arpy3Ka pPyaHOW Meno-
4M MU KOHLEHTpaTa B JOMEHHbIE MEYN He MOXKET ObITb PEKOMEHOBAHA B CBA3U CO
3HAUYUTENbHLIM €€ BbIHOCOM W3 Neyn JOMEHHbIM rasom [1].

Mpn pacnpocTpaHeHHOM cnocobe crekaHns LUMXTbl Ha arfioMepauyoHHbIX
MallVHax 06pa3yeTcsi MMPOr 3HauUMTENbHbIX pasMepoB (0T 2x1x0,3 M 1 6onee), 4To
B MocniefytoweM TpebyeT ero ApobaeHns 4is NosyyveHUs rogHoro ariomepara, K
KOTOPOMY OTHOCST, B OCHOBHOM, pasmepbl KyckoB 0T 5 go 50 mMm. Menoyb meHee
5 MM ngeT B BO3BpaT M Y4acTBYET B Ja/ibHEMLLIEM CMEKaHUW LUMXTbI, & KYCKK pas-
mepom 100 — 300 MM HexenaTeslbHbIMU, TaK Kak B Aa/lbHeiLleM pa3pyLuaroTcs Ha
aTane TPaHCMOPTMPOBKM M Meperpyskax, pacnagascb ¢ 06pa3oBaHMEM MblIEBUA-
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