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INVESTIGATION AND DESIGN TESTING OF THE
CENTRIFUGAL GYRATORY MILL OF A COULISSE TYPE

Abstract. Every year in the world it is milled billions of tons of mineral raw materials. The process of crushing
demands a huge amount of energy. The mining enterprises generally use mills of spherical type, the history of use of
such mills contains more than 200 years.

Now the situation has changed, the energy efficiency becomes the most important indicator of work of a mill as
energy rises in price, the status of environmental problems was considerably raised, the content of minerals in ore
decreases. The question of a to create of energy efficient mills becomes very relevant.

Centrifugal gyratory mills are intended for a grinding of various mineral raw materials. Mills of this kind
known already for a long time have also shown quite good results in work, lowered consumption the electric power
is one of the main advantages of these mills.

In this work, the design of a centrifugal gyratory mill on the basis of the rocker mechanism is investigated. The
mill has a number of advantages over analogs: simplification of a design, high dynamic stability, expenses of energy
are reduced twice, etc.

For the first time, practical tests of mills were carried out on the ground of Scientific research institute of
mineral processing of the National center for processing of mineral resources of the Republic of Kazakhstan. The
principle of work of a mill which consists in plainly - a parallel movement of cylindrical grinding cameras — pipes in
the plane of their perpendicular axis, at which each point of the grinding camera moves on a circle with a radius r of
the mechanism of a mill equal to length of a crank [4] is investigated. The centrifugal force of counterbalances,
unbalanced dynamic force and the moments are calculated, the power analysis is carried out.

Results: From indicators of a research it is visible that the offered mills have an indicator of specific
productivity of equal 140 kg/kW or 8 kW on production ton. The offered mills surpass spherical mills in this
indicator twice. In this scheme, theoretical steadiness of the mechanism is received. There are essential constructive
achievements: there is one crank shaft, there is no excess communication, application of cogwheels isn't required
that has considerably simplified a design.

The mill differs in the low level of metal consumption. For comparison we will tell that the spherical mill with
a productivity of 10 tons/hour weighs 30 tons, the weight of the offered mill with the same productivity will be at the
level of 8-10 tons. The mill has the low level of complexity of a design. Simplification of a design of a mill and
reduction of its metal consumption has allowed to reduce mill cost in comparison with spherical approximately by 3
times, in comparison with the existing centrifugal mills by 1.5 times. The mill has high maintainability.

Results of the presented work are perspective for introduction at the enterprises of the mining and concentrating
industry of Kazakhstan and can be used in is mountain - concentrating plants.

Scientific novelty. The novelty of the received results consists in the creation and the research of designs of
centrifugal - gyratory mill at which optimum process of a grinding, power consumption, metal consumption and
productivity of the mill is provided.

Practical importance is on the basis of calculations and experimental data and also in determination of its
rational design and technological data. It is revealed that in the process of the experimental-industrial period, the mill
on the ground of the State scientific production association of industrial ecology Kazmekhanobr (Almaty), which is a
part of the National center for complex processing of mineral raw materials of the Republic of Kazakhstan, differs in
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the low level of metal consumption, has the low level of complexity of a design, mill cost in comparison with
spherical approximately by 3 times, in comparison with the existing centrifugal mills by 1.5 times thereby decreases.
The mill has high maintainability. Tests of mills have shown their profitability in energy consumption that is the
most important indicator. And also an indicator of specific productivity of 140 kg/kW or 8 kW on production ton (in
the course of test different types of raw materials have been used).

Key words: centrifugal - gyratory mill, crushing of mineral resources, metal consumption, energy
consumption, a design, productivity.

VK 621.926
JI.B. Apunosa', E.C. Ackapos', T. ITorios’

"Kasaxckmit HAIMOHATBHBIH HCCIIEI0BATETLCKHI TeXHIMeCKHH yAMBepcuTeT mM. K. M. CaTnacsa,
Kadenpa «Crangapruzanust, cepTuuKanis 1 TEXHOIOTHSI MAITHHOCTPOCHUS», Avarsl, Kazaxcran;
“Texumueckuii yausepcuteT Codps, ropox Copws, Borrapus

NCCJIENJOBAHUE U UCIIBITAHUE KOHCTPYKIINU
HEHTPOBE/KHO-I' MPAIITMOHHOW MEJIbHUIIBI
KYJIMCHOI'O THUITA

Annortamust. Kaxnaplii rox B Mupe TNepeMambIBacTCS MHJUTHMAPALI TOHH MHHEPAJIBHOTO CHIpbA. IIpomecc
H3MEIBUCHHS TPEeOYET OTPOMHOTO KOJHMYECTBA 3HEPTHH. Ha TOPHOPYIHBIX MPEANPHATHAX B OCHOBHOM HCIOJb3YIOT
MEJILHHIBI IMAPOBOTO THIA, HCTOPHS UCTIOIB30BAHM TAKUX MEIBHHUI] HACUMTHIBacT Oonee 200 ner.

B Hacrosmee BpeMsi CHTyaImsl M3MEHHIIACH, SHEPTo3()()EeKTHBHOCTH CTAHOBHUTCS BAKHCHIIMM ITOKA3aTEIEM
pabOTHI MENBHHUNBL, TAK KaK 3HEPTHWSA JOPOXKACT, 3HAUMTEIBHO IOBBICHIICA CTATyC JKOJOTHHYECKHX IPOOIIEM,
COJICpP/KaHHE TOJIE3HBIX WMCKONMACMBIX B pyJe yMeHbInaercs. Bompoc cosmanus 3HEpro3(Pp(EKTHBHBIX MEIHHUIL
CTAHOBHTCS OYUCHb AKTYAIbHBIM.

LlenTpoOe:KHO- THPAUMOHHBIC MEIHHHUIBI MPESIHAZHAYCHBI AT MEPEMOJIA PA3IIYHOTO MHHEPAIBLHOTO CHIPBSI.
MensHuIBI TOA00OHOTO THIIA H3BECTHBI YK€ TOCTATOYHO JABHO W MOKA3AIM HEIUTOXHE PE3YIbTAThl B padoTe, OMHUM
W3 OCHOBHBIX TOCTOMHCTB 3THX MEJIBHHUIL SIBJBICTCS TIOHMKEHHOE MOTPEOICHHE JICKTPOIHEPTHH.

B manno# pabote MCCACAYSTCH KOHCTPYKIHSA ICHTPOOCKHO- THPANHOHHOW MCITBHHIBI HA 043¢ KyJIHCHOTO
MEXaHu3Ma. MempHHIA HMMEeT PAA NPSHMYINSCTB MNEpPeA AHANOTAMH. VIPOIICHHE KOHCTPYKIUH, BBICOKAA
JUHAMHYCCKAS YCTOMMUBOCTD, 3aTPATHI SHEPTHH YMCHBIICHBI B 2 pa3a U T.1.

BrepBble MPAKTHYECKHE HCTBITAHUSA MEIBHHI[ MPOBOAWINCH HA MOMUroHe HaydyHO - HCCIEAOBATEIBCKOTO
HHCTUTYTA OOOTAIICHUS TOJIC3HBIX HCKOIAEMbIX HaImoHATPHOTO IICHTpa IMEpepaboOTKH MHHEPAIbHBIX PECYpPCOB
PecyOmukn  Kaszaxcran. HccnmemoBan mnpuHOWO pabOTHl MCJIBHHIBI, KOTOPBIH 3aKIFOYACTCH B IUIOCKO -
MAPAIIICTHHOM ITEPEMEIICHUH INMIHMHAPHUCCKUX MOMOJBHBIX KaMep — TPYO B IUIOCKOCTH NEPICHAMKYISIPHOH HX
OCH, IPH KOTOPOM KAKAASA TOYKA HMOMOJIBHOM KAMEPBI ABIKETCH IO OKPYIKHOCTH C PAAMYCOM DPABHBIM JJIHHE
KPHBOIIHIA I' MCXAHW3MAa MEIbHHIEI [5]. PaccumraHsl neHTpOOCKHAS CHIA MPOTHBOBCCOB, HCYPABHOBCIICHHAA
JUHAMHYECCKHE CHJIA H MOMEHTBI, MPOBEACH CHIIOBOH AHAHS.

W3 moxkazareneil HCCICIOBAHMA BHIHO, YTO MPEAJATACMbIC MEJIBHUIBI HMECIOT MOKA3ATENb YACIBHOM MPOH3-
BOJUTEILHOCTH paBHbIH 140 K1/KBT nim 8 KBT HA TOHHY HPOAYKUHH. 110 3TOMY IOKA3aTeNO MPEeAIaracMble MEJlb-
HHULBI TPEBOCXO/IT IAPOBbIE MENBHULBI B 2 pasza [3]. B 310l cxeMe moayueHa TEOPETHYECKAS YPABHOBEIICHHOCTD
MexaHm3Ma. MIMEIOTCSl CyINECTBEHHbIC KOHCTPYKTHBHBIC MOCTHIKCHHUS: MMECTCS OJWH KPHBOIIMITHBIN Bajl, HET
H30BITOYHOM CBS3H, HE TPEOYETCS MPUMEHEHHS 3y 04aThIX KOJIEC, UTO 3HAYUTEIFHO YIIPOCTIIIO KOHCTPY KIHO.

MenbHHIA OTIUYACTCA HEBBICOKMM YPOBHEM METAUIOCMKOCTH . I CPaBHEHHMA CKAKEM, 4YTO MIApOBad
MEJIPHUIA TPOM3BOAUTCILHOCTREO 10 TOHH/4ac Becut 30 TOHH, BEC MNPEANIAracMOM MEIBHHIIBI C TAKOH e
MPOM3BOAUTEIBHOCTREO Oyaer Ha ypoBHE 8-10 TOHH. MeIbHHIIA HWMEET HEBBICOKHH YPOBCHb CIOKHOCTH
KOHCTPYKIMH. YTPOIICHHE KOHCTPYKLUMH MEIBHUIBI H YMCHBIICHHE €€ METAIOEMKOCTH MO3BOIIIO YMCHBINHUTH
CTOMMOCTh MEIBHHIBI MO CPABHCHHIO C IIAPOBBIMH IPHMEPHO B 3 pasa, MO CPABHCHHIO C CYMICCTBYFOIIUMH
LEHTPOOESKHBIMH MEJIbHHIAMH B 1,5 pasa [4]. MenpHUIa HMEET BHICOKYIO PEMOHTOIPHTOAHOCTb.

Pesyaprars! mpeacTaBicHHOR padOTHI MEPCIIEKTHBHEI U1 BHEAPCHUS HA TMPEANPHATHIX TOPHOAOOBIBAIONICH 1
000TaTUTEIbHOW MpOMBIIIIICHHOCTH Ka3zaxctama M MOTYT OBITH WCIOJNB30BAHBI B TOPHO - OOOTATHUTEIBHBIX
KOMOHMHATAX 3apyOC/KHBIX CTPAH.

HoBu3Ha MONyYEHHBIX PE3yIbTaTOB 3aKIMOYACTCS B CO3JAHWU W MCCJICIOBAHUM KOHCTPYKIHH IEHTPOOSKHO —
THPANHOHHOM MEJBHHUIBI, HPH KOTOPHIX OOCCHECUMBACTCA ONTHMANBHBIN IPOLECC IIOMOJNA, 3HEPrOCMKOCTB,
METALIOEMKOCTD B MPOU3BOIUTCIBHOCTD METIBHHUIIBL.
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