Ay =2A-AA,
rae A, - lepeMelleHne pabodero oprata, pacXxoiyeMoe Ha C)KaTHE YaCTHLIBL.

Ho sta pasnocts comepxkurcs B (31):
_ R !

|
2A-AA=——19(2a)
cos f l;
Taxum oOpazom, BUOpaIMOHHOE TIEPEMEIICHUE, PACX0IyeMOe Ha CIKATHE
YAaCTHIIBI, 3aBUCUT OT KOHCTPYKTUBHBIX MapaMeTPOB paboyero kaHamsa Apoous-
KM M OT TTapaMeTpoB BUOpaIuu ee pabouero opraHa:

A = Jtg(20) 22t (33)

l

Pazpymienue npous3oieT, eciam BUOpAIlMOHHOE TIepeMeIleHre, pacxoaye-
MO€ Ha C)KaThe YacCTHIlbl, OyJeT COBIAIaTh, UM HECKOIBKO OOJIBIIE, YeM Tpe-
Oyemas i ee paspyiieHus aedopmalusi. ITO yCIOBUE UMEET BUJ Ay > Ad.

Wnn unaue:

(34)

d tg(Za)—gR—'dl >R -0y
cos 3 l;

DTO yCIIOBUE TO3BOJSET CPOPMYITHPOBATH TPEOOBAHUE K ITUKIOBOMY IIe-
PEMEIIIEHUIO YACTHIIBI, & 3HAYUT, K KOHCTPYKTUBHBIM OCOOCHHOCTSIM Pabouero
KaHaja JPOOWIKA U XapakTepy BHOPAIIMOHHOTO JIBWXKEHHs ee pabodero opra-
Ha, JJIs OCYLIECTBIICHHUS Mpollecca IpoOJIeHus 3a KK Meproj ero kKoieda-
HU:

_ (cosp+1) ; (35)
"7 g (2a) MR

[Tpu BemoMHEHUN ycnoBus (35) mpoliecc MpsIMOTO pa3pyIICHUS YaCTHIL
UX CIABJIMBAHHEM MEXIy CTCHKaMH pabodero KaHaja OyJeT OCYIIECTBIIATHCS
HanOoJee NTHTEHCUBHO.

Otan cxKaTths YacTUl] B paboyeM KaHaje 3aBepIIaeTCsl MepexoJioM B HO-
BBIM IIUKJ JBM)KCHUN: paclIMpeHUe KaHaja, COMPOBOXKAAIOIIEECs TPAaHCIIOPTHU-
pOBaHHMEM MaTepuaia, 3aTeéM €ro Cy)XeHHE J0 3aKJIIMHUBAHUS YaCTHUI[ MEXITY
CTeHKaMH KaHaja W, HaKOHEIl, dTal CXaTus 4acTHull, C JIOBEJACHUEM HX JI0 pa3-
pymenus. [TocnenoBaTebHOCTh ATANIOB MOBTOPSIETCS HA KAXKIIOM IOCIIEIYIO-
IIeM LIMKJIE, BIUIOTH /10 BBIXO/A YACTHUI] U3 KATMOPOBOYHOIO 3a30pa JPOOUIIKH.

BbIBOIBI: paccMOTpeHa KHWHEMaThka pabouero opraHa BHOPAIMOHHON
KOHYCHOH JIPOOHIIKH C YYETOM €T0 B3aMMOJCHCTBHS C APOOHMMBIM MaTEPHUAIIOM.

VJIK 621.926.3(2)

H.A.IAL, acmupant, C.B.IIIBEJI[, kana. TexH. HayK, [IOLEHT,
J.B.ITOITOJIOB, kana. TeXH. HAYK, JOUEHT

I'BY3 «KpuBOpOKCKNII HALIMOHAJIbHBINA YHUBEPCUTET»
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PACUET MNPOM3BOJUTEJBHOCTH U SHEPIONOKA3ATEJEN
BUBPAIIMOHHBIX KOHYCHBIX IPOBUJIOK

IIposeodeno konyenmyanvuuil ananiz pobomu iopayitinoi opooapru. Om-
pumana izuxko-mexaniuna mooenb 00380JI€ NPOBeCMmU PO3PAXYHOK MAK020
0071A0HAHHSA NPU 11020 NPOEKMYBAHHI 01 3a0AHUX VMO8, 3 MEMOI0 3MEHULeHHS]
eHep2osumpam npu 3a6e3ne4enti UCOKOI AKOCMI KIHYe8020 NpooyKmy.

Ilpouzeeoden KoHyenmyanbhvili aHalu3 pabomvl UOPAYUOHHOU OPOOUTIKU.
Ilonyuennas ¢usuxo-mexanuueckas mMooelb NO360j58em Npou3eecmu pacyem
maxkozo 000py008aHUs NPU €20 NPOEeKMUPOBAHUU Ol 3A0AHHBIX YCIO08Ul, C
Yenvio YMeHbULeHUs. DHep2o3ampam npu obecnedeHuu 8biICOK020 Kauecmeda Ko-
HEeYH020 NpooyKma.

Produced conceptual analysis of the vibration of the crusher. Received
physico-mechanical model allows the calculation of such equipment during its
design for the given conditions, with the aim of reducing energy consumption
while maintaining high quality of the final product.

HccnenoBanve KMHEMaTHKU pabodyero opraHa BHOpPAlMOHHOW KOHYCHOM
APOOMIIKH, TIO3BOJISIET ONPEAEIIUTh OCHOBHOM €€ TEXHOJOTMYECKUN MOKa3aTeNb
— IPOU3BOJUTEIBHOCTD U YHEPrONOTPEOIEHHE.

B nporuiecce pacdera ucnosib3ys MOJIYyYECHHbIE paHEE BBIPAKECHUS ISl Tie-
puonaa kosiebanuii T u nmkioBoro nepemerienus li , |y onpenensercs cpenusis
CKOPOCTb CTECHEHHOTO JIBM>KEHUSI U IBU’KEHUSI CBOOOIHOM YacTulbl B pabouem
KaHae.

vl (1)

vk @

YacoBYIO IPEACIbHYI0 00bEMHYIO IPOH3BOAHTEIBHOCT APOOMIKH (M°/t)
MOXKHO OTIPE/ICINTB, 3Hasl IUIOIIA/(b KOJBIIEBOI e S (M9):

Qo =3600-V,0Sg ®3)

[IpakTrueckyt0o OO0BEMHYIO MPOU3BOJUTEILHOCTh MOXHO OIPEICIUTh,
3Has CPEAHIOI0 KPYIMHOCTh YaCTHUIl MaT€pHUAIa HA BBIXOJIE U3 KOJIBLIEBOW IIEIH
(puc. 1). OO1Iee KOJUUIECTBO YACTHUI] MOXKHO CUUTATh 10 JJIUHE OKPYKHOCTH CO
CPEITHUM TUAMETPOM IIEIU:

S:0.257z-(dkmax)2-(7r A —1j

dkmax
Ilocre IPpUBECACHUS HO)106HBIX, MOJIy4YUM
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TN S = 0-257[dkmax '(ﬂdm - dkmax) (4)

Taxkum oOpaszom, eciu mepeMerne-
,_ \ HUE JpoOMMOro Marepuaiga Ha JTamne
pacmupeHus: pabodero Kanajga Oyner
: OTIpeIeNATh CO0OM BCe JABMKEHHUE 3a pa-
004Nl HUKJI, TO TPAKTUYECKYI0 MAaKCH-
- . MaJdbHYI0 OOBEMHYIO MPOU3BOAUTEIb-
TN < HOCTh JIPOOMJIKA MOYXHO PacCUHMTATh IO
| COOTHOIICHHUIO:

Qy (A, Ay ax- A, @) =3600-v,, - (O)

IIpy »>TOM T1OABIAETCS BO3MOXK-
HOCTh MpeAcTaBUTh (5), Kak (YHKIIHIO
KOHCTPYKTHBHBIX TapamMeTpOB KOHKpET-
HOW BHUOpPAIIMOHHON IPOOMIIKH, TaKMX KaK YacToTa U aMIUIUTyAa BUOpaIuu
pabouero opraHa, CpeIHUN TUAMETP Pa3TPy30YHON KOJIBIIEBOM IIEJIM U €€ Ka-
Ja1Op B MPOCBETE.

®opmyna (5) mo3BOJISET BHIYUCIWTD YaCOBYH) OOBEMHYIO MPOHM3BOJU-
TEeTLHOCTh APOOMIKA C BEPXHUM PACTOJOKCHUEM BHOPHUPYIOIICH pabodeit
TIOBEPXHOCTH.

Paccmotpum sHepreTmdeckue mnokazatenu ApobOuiku. Ha pazpymienue
KKJI0W YacTHIIBl TOJBOAMWTCS paboTa, 3aTpauynBaeMas Ha €IUHUILY TUIOMIAIH
MOBEPXHOCTH €€ pa3jioMa:

dkmax

Puc. 1. K onpeoenenuro MakcumaivbHo
KOJIU4eCcmed npoxoOHbIX 4acmuy

oW, (6)

rme W - ymenbHas paGoTa paspyureHns Matepuana, Jx/M° (3T0 cripaBodHas
BEJIMUMHA JIJI1 MUHEPAJIbHBIX MaTePUAJIOB);
W, - pabora paspyiuenus, 3aTpaqiuBaeMas Ha paspyLueHue i-Tol YacTHLIbI

Marepuaia, JIx;
Si - IJIOIIA/b TIOBEPXHOCTH pasjioMa JijIsl I-TOH 4acTHIIBI MaTepHala, M>.

Ecnu 3amaHbl 1IBeé 4acTUIbl C pa3sHbIMM XapaKTEPHBIMU pa3MepaMmH, TO
IUIOIIAIA MX PA3JIOMOB OTHOCATCA KAaK KBaJIpaTbl COOTBETCTBYIOIIMX Xapak-
TEPHBIX Pa3MEPOB:

S _ d12 ,
S 42
Sy d,
IToxacraBnss B MOJIyYEHHYIO IIPONOPLIMIO OTHOILIEHUE COOTBETCTBYIOLIMX
IUTOINA/ICH, BRIPAXKCHHBIX mocpencTBoM (6), U coKpalas OJHy U Ty K€ YIelb-

HYI0 paboTy pa3pylieHus, HOJTyYrM:

2
W[4, (7)

W, (d;
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Takum obOpa3oMm, pabora, 3aTpaurBaemasl Ha pa3pylLIEHUE YACTHIl MaTe-
puana B pabodeM KaHaje, MpONOpLUOHAIbHA KBaJIpaTy OTHOILLUEHHUS pa3MepOB
YJACTHIL.

Onpenenum npenenbHOE KOJMMYECTBO YACTHIl XapaKTEPHBIX Pa3MEPOB, TO-
BEpraeMbIX MPOIIECCy Pa3pyIeHHs 3a OJTHO CyKaThe MeX Iy creHkamu (puc. 10).

dl
L
A
Ty ) ~E~ l l ﬂ
O \.::.,:x“
a+pf 2
ox
d4 dm1
| dm2
dm3
(@) / dm4

Puc. 2. K pacuemy maxcumanbno2o Koauvecmea 4acmuy,
paspyuiaemvix 3a Yuki opooieHus
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[TpuHEMaeM, 9TO YaCTHUIIBI YKIIAJBIBAIOTCS B pab0OUnil KaHa Tak, 4To 00-
Pa3ycCTCia HCCKOJIBKO UX KOJIBICBLIX PAA0B, B KOTOPOM HAaCTUIbI PACIIOJIOKCHBI
B IOPSIIKE BO3pACTaHMs pa3MepoB. J[as TOro 4roObl OMPEaeanuTh KOIUYECTBO
TAKUX pHI[OB, coCTaBuM HpOHOpHI/IIO JBl IBYX CMCXKHBIX MCHBIIINX pH}IOB (pI/IC.
2):

ds _ 006,
d, 00,

I/ICHOHBBYH CBOﬁCTBa HpOHOpHI/H/I, BBIUHUTACM M3 YUCIIHUTCIIA 3HAMCHATCIIb

TPOTIOPIHH

d, 00,
V4uTeIBas, 4TO 00, dy mn 0,0, = ds +d3 | nmeem:
2ty 2
1+t
dy=d, 9% (8)
1-tga
[Tpumenss (8), MOKHO BBIYUCINTE KPYITHOCTh YaCTHIL JIFOOOTO YPOBHSL:
2
d, :d31+tga:d4 1+tga (9)
1-tga 1-tga

Paboyas nyvHa HUKHEH MOBEPXHOCTH pabouyero opraHa MOXeT ObITh BbI-
YHCIICHA Yepe3 pa3Mephl YacTHUIl BCEX YPOBHEH:

L=COSa(d—4+d3 +d, +ﬂj
2 2

Wnu nocnie npeoOpaszoBanwii u noacraHoBku (43) u (44), umeem:

2
1+tga + 1+tga . L B dcp , (10)
1-tga 1-tga dycosa  dy
rae dcp _ d1 + d4 - CPETHMIA pa3Mep YacTUIlbl B pabodeM KaHae.
2

Eciu kou4aecTBO psIoB 4acTUIl OOJIbINE, YeM TIOKa3aHO Ha PUCYHKE, TO B
aeBoii yactu paBeHcTBa (10) oOpasyeTcst cymMma 4iICHOB IT'€OMETPUYECKON MPo-

rpeccuu co 3HaMeHaTesneM | 1+tga | u nepsbiM wienoM | 1+1ga |. Konuuecrt-
1-t9o 1-tga

BO YICHOB IPOrPECCHU PaBHO KOJMYECTBY YpOBHEH 0€3 ABYX KpaHuX. Takum

o0Opa3oM, Inpu (nx +2) psAmax YacTHll, CyMMa YICHOB IMPOTPECCUU MPHUMET

BUJI.

1+tga|(1+tga )™ 1 (11)
2tga |\ 1-1tga

[Moxcrasmnsist (11) B (10), momydaeM ypaBHEHHE OTHOCHTEIBLHO KOJIUYECTBA
psiioB (0e3 IByX KpailHUX):
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d
1+tga 2[ L Cpj+l (12)
n, = Iog(mgaj dycosa  dy4

1-tga 1+tga
CpeHuii quamMeTp psjia 9aCTHI] BBIYUCISCTCS TTOCIEIOBATEIbHO OT HIDK-
HEro psijia K CMEXXHOMY BEpXHEMY PsLy:

dps :dm4—2(dL2d4)cos(a+,B) (13)

B obmem Buzme mpu i-trom u (i+1)-TOM HOMeEpax psIOB, MOJIy4aeM COOT-
HOIIICHUE!

dmi = Ao —(dmi . dm(i+1))005(05 + /) (14)
Komuuectso wactun B paay [, onpenensercs 1o cpeanemMy paguycy ps-

72 ¥ pa3MepaM 4acTHIl B PSIY:
nri =7 h -1
di
Takum oOpa3om, Ha ocHoBanuu (12) u (15) u ¢ yuerom (7) MoxHO pac-
CUMTATh BEJIMYUHY paOOTHI, 3aTpauMBacMOi Ha pa3pyllieHHue MaTepuaia B pa-
0oueM KaHaJie 3a OQUH UKL
Pabora paspyilieHuss OJHOH YaCTHIBI COOTBETCTBYIOIIETO psifa MPH H3-

BECTHOI paboTe JJIsi caMOo# KPYITHOW YaCTHIIBI IIEPBOTO psija (Ha 3arpyske):
2

(15)

wy w[ %
dy
2
W3r :W2r d_3
dy
2
! ' d 16
Wi =W, (é—ﬂj (16)
|

Torna paboTa pa3pylieHus: YacTUI] BCETO COOTBETCTBYIOLIETO psiia COCTa-
BUT:

Wi = nriWi' (17)

Pabota paspymienns Bcex 4acTuIl pabodyero KaHaiga B ITUKIIEC JOCTUTHET
BEJTUIMHBI

Ny +2
W=> W (18)
i=1
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Xonoctoi xo pabodero opraHa ApOOUIKA B BEPTUKAJIBHOM HANPABICHUN
MPOUCXOJUT TI0 3aKOHY X — Asin(a)t)- Torpga sHeprust KoyedaTeILHOTO TPO-

necca, 06e3 ydera motepb B MPHUBOJIE, MOXKET ObITh ONpejesieHa M0 BEJIUYHHE
MAaKCHMAaJIbHOM KUHETUYECKOW dHEPTUH:

Ko =0.5M - Aj%my° (19)
rae M — macca pabodero oprasa;
A, — amILIATYy A K0JI€0aHUH X0JOCTOr0 X014,
w, ~ KPYroBas 4acToTa KoJe0aHuN X0JI0CTOr0 X0/1a.

Ha paGodem xomy sHeprus KoJjie0aTeIbHOTO MPOIecca B IUKIIC YMEHbB-
IIUTCS Ha BEJIMYMHY PaOOTHI pa3pyIICHHs BCETO MaTepuajia B pabodeM KaHaIe:

K=Ky-W, (20)
Ha ocnoBanum (20) onpenensiercss aMIuimTy1a Kojiebanuii pabo4ero opra-
Ha I10J] HArpy3KOM:

A, = %A_EN, (21)
M 0)02
Hcnonb3ys Beipaxkenue (21) MOXHO BbIOpaTh Maccy pabovero opraHa s
TOTO, YTOOBI aMILTUTY/Ia KOJIeOaHUH MO HAarpy3KOM HE YMEHbIIUIACh MEHbIIIE
JOITYCTUMOW BEJIMYUHBI.
[Totpebnsiemass momHOCcTh N 11711 paccmMaTpuBaeMol KOHCTPYKIIMH JAPO-
OWJIKH, OIIPEJIETUTCS IO COOTHOIICHHIO!

N 27w (22)

@
B cooTBeTcTBHMM C TIpeACTaBICHHBIMU B HACTOSIIEH paboTe Teoperuye-
CKHMH HCCIICIOBAHUSIMU pacyeT BHOPAITMOHHOW APOOMIKHA yKa3aHHON KOHCT-

PYKIHMH TOJHKEH TMPOU3BOAUTHCS 110 AITOPUTMY, MPEICTABIICHHOMY Ha puC. 3.
Ay, Qe =g, &, W,
AfJ' ;0' fcx’ ; ' hl

(1) B>0,(2) a<arctg( fy)

t> larcsin[iz)
[ Ao’

t<iarcsin[ 9 )
® Aw?

(40) Qy

[
(56) Ay

End

Puc. 3. Anecopumm pacuema subpayuonnot opoounrku
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B nponecce pacuera pabodero opraHa 1o NnpeacTaBICHHOMY aJITOPUTMY
MPOU3BOJUTCA ONTHUMM3ALUs KOHCTPYKTHBHBIX MapaMeTpOB YCTPOWCTBA IIO
MOKA3aTeNsIM €ro YHEPreTHIecKor d(PPEKTUBHOCTH M KadecTBa APOOIECHHOTO
POJIYKTA.

BoiBoabl: pa3paboTaHa MeToaMKa pacdeTra MpPOU3BOJUTEIHHOCTH M IO-
TpeOJIIeMON MOLUTHOCTH BUOPALIMOHHBIX KOHYCHBIX JPOOWIIOK Il OATOTOBKHU
IIMXTOBBIX MaTEPUAJIOB K IJIaBKE.

VIK 622.73
["OPOBEL JI.X., n.1.H., mpodeccop

I'BY3 «HammoHanbHbli TOPHBIM YHUBEPCUTET»

3AKOHOMEPHOCTHU ®OPMWPOBAHUWSI PACHPEJEJEHUHN I10
PASMEPAM YACTHUL HATPY/KAEMOI'O TBEPIOI'O TEJIA

Ilpuseodenvt pezynrbmamvl IKCHEPUMEHMANLHO-MEOPEMULECKUX UCCNe00-
8aHULl pOIU OUCKPEMHO-B0JIHOB020 KPUMEPUS MUKPOPA3PYUEHUS 8 Npoyecce
Gopmuposanus pacnpedeneHutl no pasmepam paspyueHHbIX Yacmuy.

Haseoeno pezynomamu excnepumenmanbHO-meopemudnux O00CAIOHNCEHb
poni  OUCKDEMHO-X8UNbOBO2O — Kpumepilo  MIKPOPYUHYBAHHA 8  Npoyeci
Gopmysans po3nooinie 3a poamipamu 3pYUHO8AHUX YACMUHOK.

The results of experimental and theoretical investigation upon role mi-
crodestruction discrete-wave criterion in process of formation destroyed parti-
cles distributions accoding to sizes are given.

IIpo6ieMa u ee CBA3b C OCHOBHBIMH HAYYHBIMHM W NMPAKTHYECKHMH
3aganusiMu. L{eHa peanu3yeMbIX TOHKOIUCTIEPCHBIX MUHEPATbHBIX MTOPOIIKOB
3a/1aeTCs COJIEp)KAHWEM TOJIE3HOTO KOMITOHEHTA, MOKa3aTeIsIMU WX TPaHyJIo-
METPUH ¥ JHUCTEPCHOCTH, HANPUMEP, BEIUYHMHON YACITHHOW IMOBEPXHOCTH H
pacrpejieieHueM 4yacTull mo pasmepam. CyllecTBYIOT HEKOTOphIE, MOKa Hepe-
IIEHHBIC TPOOJIEMbI 00PAOOTKH TOJIE3HBIX MCKOIA€MBbIX, CBSI3aHHBIE C OOJIb-
UMM TIOTEPSMHU SHEPTUM TIPU U3MeNIbueHUuU. HensydeHHOCTh mpupobl Gop-
MHUPOBAHUSI TPAHYJIOMETPUU W3METBYCHHBIX YaCTHUI[ B IPOIIECCE pa3pyIICHUS
Harpy>kaeMoi T€OJIOTHUYECKON Cpeibl 3aTPYAHIET PEUICHUE 3a4a9u MOTyYCHUS
MOPOIIKOB TPeOYyEMOTO IPaHyJIOMETPUIECKOTO COCTaBA.

[IpoGiema 060CHOBaHHOTO BBIOOpA TTAapaMETPOB HArPYKECHHUSI MaTepHUAaIOB
B TIPOIIECCE MX M3MENBUCHUS SABIISACTCS aKTyaIbHOM, MTOCKOJIBKY PEKHM HArpy-
KeHHs (CKOPOCTh IMHAMHUYECKOH Aeopmamuu, TeMmIiepaTypa Cpebl, IUIOT-
HOCTb SHEPTUHU NPU pa3pyLICHHUH, [UTMTEILHOCTh HATPY)KEHUS) JAOJDKEH H3Me-
HATHCS B 3aBUCHUMOCTH OT 33J]aBa€MbIX PACHpe/IeNICHU Mo pa3Mepam U3MeEb-
YEHHBIX YacTHUll. Bapbupys pexuM HarpyKeHusi, MOKHO U3MEHUTh IMOBEPXHO-
CTHYIO SHEPIrui0, TEXHOJOTHYECKHE CBOWCTBA HW3MEIBUYCHHOTO Marepuajga u
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