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K BOITPOCY O HEHTPUPOBAHUU
KOHBEMEPHBIX JIEHT

AHHOmayusA. Hanbonbwunii yuepb KOHBEMepHOM IeHTe HAHOCUT MNomnepeYHbli cxoa. B pesynb-
TaTe B3aMMOAEMNCTBUA ABWKYLLENCA NEHTbI C HEMOABUMKHBIMWU YaCTAMW KOHBENEPA UHTEHCUBHO
M3HalumBatoTcA 6opTa NeHTbI. ITO NPUBOAUT K COKPALLEHMIO CPOKA CNYKObl NeHTbl. MPUYMHBI 3TOrO
ABNEHUA JOCTAaTOYHO XOPOLUO M3YYeHbl, HO C/IO¥KHOCTb 3aK/IF0YAETCA B TOM, YTO BCE OHU AENCTBYIOT
0AHOBpPEMEHHO. [IpoTMBOAENCTBME MONEPEYHOMY CXOAY SIEHTbl MOXKET ObITb OCYLLECTBEHO ABYMA
CNocobamm: MMHUMU3ALMEN AEICTBUA NPULMH, MTPUBOAALLMX K NONEPEYHOMY CXOAY, U LLEHTPMPOBA-
HWEeM NIeHTbl. PacCMOTPEHbI M3BECTHbIE KOHCTPYKLUW LLEHTPUPYIOLLLMX YCTPOMCTB M OWNOKM, BCTpe-
yaloLMecs Ha NPaKTUKe WX NpUMeHeHus. OWnBKM 0ByCNoBNEHbI HEAONOHUMAHWEM 3KCM/yaTaLm-
OHHUWKOB TOFO, YTO CUJIbl, CIOCOOCTBYHOLLME NONEPEYHOMY CXOAY /IEHTbI MO BEIMYNHE NEePEMEHHbI U
He MOTyT 6bITb YCTPaHEHbl CTaTUYECKMM NOBOPTOM NOAAEPHKUBAOLLEN POIMKOOMNOPbI HAa HEKOTOPbIN
Yro/ B rOPV30HTa/IbHOW WU/IM BEPTUKAIbHOM NAOCKOCTAX. B KauecTBe cpeacTs 60pbbbl CO CXOA0M KOH-

BEMNEepPHON SIeHTbl PEKOMEHA,0BaHbI CAMOLLEHTPUPYHOLLME POSIMKOOMNOPbI, MOBOPOTHbIE B N/IaHE.
Knroyesble cn06a: NeHTOUHbIV KOHBEWEpP, M3HOC NEHTbI, MPUYMHBI, MONEPEYHbIN CXOL NEeHTbI,
LLeHTPMPOBaAHUE NIEHTbI, CAMOLEHTPUPYIOLLAA PONKOOMOopa.

lonepeuHblt CX0A KOHBEWEPHbIX AEHT
CcnocobCTBYET MX aKTUBHOMY M3HOCY. [Mpu-
UMHbI 3TOTO0 ABAEHMA AOCTATOYHO XOPOLLO
n3y4eHbl. Mo MecTy cocpeAOoTOUEHUSA NPU-
UMH U3HOCA KOHBEMEPHbIE AEHTbI MpPeA-
CTaBAEHbl CAEAYIOLMMWU IAEMEHTAMMU: TH-
roBblli CEPAEUYHUK, BOPT AeHTbI, pabouasn
obknapka 1 Hepabouasa obknapka [1].

Hanbonbllee BAUSIHUE Ha MPOYHOCTHbIE
CBOMCTBA AEHT U MX SKCMAyaTaLMOHHYH
NMPUIOAHOCTb OKa3blBaOT MPUYMUHbI, CBA-
3aHHble C MBHOCOM 60opTa AEHTbI (MCTUPa-
HWe 1 nopbiB). CAOXHOCTb NPOBAEMBI 3a-
KAKOUAETCS B TOM, YTO MHOXECTBO MPUUMH
CX0A@ AEWNCTBYIOT OAHOBPEMEHHO [1—7].
Haunbonee cKpbITbIMU MPUUMHAMU ABAAIOT-
Csl CepPNoBUAHOCTb AEHTbl U HEpaBHOMEP-
HOoe pacnpeAeneHUe HaTAXEHUSA MO LWn-
PUHE TAroBOro cepaevHuka (bpak npu 13-
rOTOBAEHUU AEHTbI). OcTaAbHblE MPUUYUHDI
MOXHO Ha3BaTb PYKOTBOPHbLIMMW, 3aBUCH-
LLMMW OT TEXHUUYECKON KYABTYPbl OOCAYXM-
BaloOLLEro nepcoHara. Hanpumep: Henpa-
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BUAbHAA CTbIKOBKa OTAEAbHbIX OTPE3KOB
AEHTbI; NMEepPeKoc OTPE3KOB B MAAHE WAU
CTbIKOBKa@ OTPE3KOB (LUMpUHA OTPE3KOB
MMeeT AOMYCK +) He Mo ocu, a no 6opTy
AEHTbI; MOHTaX AMHEMHOro CTaBa C OTKAO-
HEHWEM B MAaHe OT NMPAMOW AUHUU WUAK
YCTAHOBKA CEKLIMI CTaBa He NeprneHAUKy-
ASIPHO MOYBE BbIPabOTKM (T.€. C HAKAOHOM
CeueHuss ctasa); ycTaHOBKa MOAAEPXMBA-
FOLLMX POAMKOOMOP, AaXe Ha MPAMOAUHEN-
HOM CTaBe, C HEKOTOPbIM OTKAOHEHWEM B
MA@He OT NePreHAUKYASIPHOTO K HanpaBAe-
HUIO ABUXEHMUA AEHTbI; YCTAHOBKA AOObIX
6apabaHOB ¢ nepekocom B AtOHON MAO-
CKOCTU; YBEAUUYEHWE COMPOTUBAEHUS Bpa-
LLIEEHWIO POAMKOB (MAM BbIXOA M3 CTPOS) Mo
OAHOMY Kpato A€HTbl MPUBEAET K Nnepepac-
NPEAENEHUIO HaTAXEHUA MO ee LUPUHE;
YyCTaHOBKa 3arpy304HOro ycTpPoWCcTBa, He
obecneunBatoLLLEero CUMMETPUYHOTO Pac-
MOAOXEHWSA TPy3a HA NPUEMHON AEHTE —
Bce 310 ByAeT cnocobCcTBOBaATh nonepey-
HOMY CXOAY AEHTbI.

ISSN 0236-1493. TopHbIN MHGOPMALMOHHO-aHAaNNTUYECKNI BlonneTeHb. 2019. Ne 2. C. 156-162.

© B.M. HOpyeHko. 2019.
156



MpoTMBOAENCTBUE NONEPEUHOMY CXOAY
AEHTbl MOXET OblTb OCYLLECTBAEHO MWHMU-
MU3aUMeNn AEMCTBUA NPUYMUH U LEHTPUPO-
BaHMEM AeHTbl. B pamkax cTaTbl B AaAb-
HelLeM PacCMOTPUM LIEHTPUPYIOLLIME YCT-
povicTea.

Ha npaktuke Hanbonee yacto npume-
HAETCH LEHTPUPOBAHUE AEHTbl MOBOPOTOM
NOAAEPXMBAKLLMX POAMKOOMOP Ha HEKO-
TOpPbIM YroA B NAaHe [5] (puc. 1, a) uan Ha-
KAOHOM B BEPTUKAAbHOM NAOCKOCTM [4, 10]
(puc. 1, 6). MoakynaeT npoctota [11]. OaHa-
KO, UT06bI M36exaTb oLMbOoK, YacTo BCTpe-
YatoOLLMXCA Ha NPaKTUKE, CAEAYET 3aMETUTb,

YToO CMAQ@, CNOCOOCTBYIOLLAS MONepPeYHOMY
CXOAY AEHTbl BEAUUYMHA nepemMeHHas. OHa
3aBUCKUT OT HaTAXXEHUS AEHTbI, T.€. OT KOAU-
yecTBa rpysa Ha AeHTe U OT ero U3MeHsIo-
LLIerocsi MOAOXEHMA MO AAMHE KOHBeKepa.
[o3ToOMy LEHTPUPOBaAHUE AEHTbl MOBOPO-
TOM NOAAEPXMBAIOLLMX POAMKOOMOP Ha He-

KOTOPbIW YTOA B MA@HE (pu1C. 1, @) AU HaKAO-
HOM B BEPTMKAAbHOM NMAOCKOCTU (puc. 1, 6)
CcnocobHO NPUBECTU K 0OpaTHOMY 3PDEKTY,
K CX0AY B NPOTMBOMNOAOXHOM HanpaBAEHWMW.

Kpome Toro, HakAOH MOAAEPXKMBAKOLLIMX
POAMKOONOP Ha yroA y = 4—5° npuBOAUT
YMEHbLLEHWIO NPUEMHON CNOCOBHOCTM Ha

10% [12].
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Puc. 1. LeHTpupoBaHue A€HTbl MOBOPOTOM MM0A-
AEPXUBAIOLLEN POAMKOOMNOPLI: B NAGHE (a); B BEP-

TUKaAbHOM MAOCKOCTH (6)
Fig. 1. Center adjustment of belt by rotation of carry-
ing roller: laterally (a); vertically (b)

KOB AAS MPOTUBOAEWCTBMS NMOMNEPEUYHOMY
CX0AY AEHTbI (puc. 3, a). TaK Kak XeCTKOCTb
6opTa AEHTbl MEeHbLLIEe, YeM XECTKOCTb 0be-
yalkun poAMKa, AeHTa ByAeT BAABAMBATLCA
B POAMK U MOXET U30TrHYTbCHA (CMECTUTL-
csl) BBepx (puc. 3, 6). Mpu cmelleHnn
BBEPX BO3HUKaAET aQPEKT «<HaBUHUMBAHUS»
(puc. 3, a), T.e. AeHTa nepemeLlaeTca no
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Puc. 2. 3aBUCUMOCTb MAOLLAAM CEUEHUS rpy3a Ha AGHTE OT YIAa HaKAOHa POAMKOOMOPbI

Fig. 2. Relationship of load cross-section area on the belt and carrying roller incline angle
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Puc. 3. Bsanumoaerictemue 60pTa A€HTbI ¢ OTOOHHBIM UAM AEPAEKTOPHbLIM POAMKOM: OTOOMHbLINM POAMK (a);
BAaBAMBasCh 60PT AeHTbI nepemeLlaetcsi BBepx (0); BAaBAMBasCh 60PT AEHTbI TepeMeLLaeTcs BHU3 (B)
Fig. 3. Interaction between the edge surface of conveyor belt and the deflector roller: deflector roller (a) presses
into the belt edge surface and positions up (b), or presses into the belt edge surface and positions down (c)

OTOOMHOMY POAUKY BBEPX, BMAOTb AO Nepe-
BOpaunBaHus. Mpouecc conpoBoxXAaeTcs
npocbiNaHWemM TPaHCMOPTUPYEMOrO Ma-
Tepuana. Mpu BAaBAMBAHWKW BOPT AEHTbI
MOXET U30THYTbCA (CMECTUTbCS) BHU3 OT-
HOCWUTEAbHO OTOOMHOTO poAMKa (puc. 3, B).
B TakoM cayuyae AeHTa HanpaBAfeTcs B
NPOCTPAHCTBO OrpaHUUYEeHHOE OTOONHbLIM
POAMKOM W HEMOABMXHbBIMU KPOHLLTEMHA-
MW MOAAEPXKMBAOLLMMWN POAUKU. ITO NPU-
BOAMUT K YCUAEHHOMY M3HOCY 6opTa AEHTbI
TPEHWEM, BMAOTb AO OTPbIBA KYCKOB.

B cayuae, ecan oTOOMHBIN POAMK yCTa-
HOBAEH HeMNpPaBWAbHO, T.€. OCb POAMKa
HaKAOHEHA MO HaMpPaBAEHWUIO ABWMXEHMSA
AEHTbI (MAM Ha0B0POT), OCb POAMKA He Nep-
NEHAUKYASIPHA NAOCKOCTM B3aMMOAEWNCTBY-
tOLLLEN C HAUM AEHTbI, ONUCAHHbIE BbILLE NPO-
LiecChbl YCUAMBALOTCA. HanpsiXXeHWsl, BO3HU-

Katowmue B pe3yabraTe B3aMMOAEWCTBUSA
6opTa AeHTbI C OTOOMHBLIMUW POAMKAMMU, CMO-
cobCTBYHOT MHTEHCMBHOMY M3HOCY U pac-
CAOEHWIO BOPTa AEHTbI.

Cpean M3BECTHbIX CPEACTB LEHTPUPO-
BaHWS1 KOHBENEPHON AeHTbl Hanbonee ad-
OEKTUBHBIMU ABASIKOTCA CaMOLEHTPUPYHO-
LLIMEe POAMKOOMOPbI, MOBOPOTHbIE B NMAAHE,
KOTOPblE NPEACTABAEHbI ABYMSA TUNAMMU.

MepBbl TUN — 3TO CAMOLIEHTPUPYIO-
Las poAMKoonopa, NOBOPOTHaA B MAAHE,
3a CUET pbluaroB ¢ AeGAEKTOPHbIMWU POAU-
kamu (puc. 4, a) [8, 9]. Ara AOCTUXEHUSA
apdekTa LEHTpMPOBaAHUS HEOHXOAMMO,
yTOObI NMAEUM PbIUAroB M 3a30p Mexay 60p-
TaMu AEHTbl U AEDAEKTOPHbBIMU POAUKAMM
NO3BOASIAM MOBEPHYTCA POAMKOOMOPE Ha
yron 3—6°. AOCTOMHCTBO TakuX YCTPOWUCTB
3aKAKOUYaeTCcs B TOM, UTO BEAMUMHA LEHT-
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Puc. 4. CaMOoLEHTPUPYIOLLIAS POAMKOOINOPA, NOBOPOTHASA B MAAHE: CO CrapeHHbLIMU AEPAEKTOPHbLIMMU

POAMKaMU (a); cxema AENCTBYHOLLIMX CUA (6)

Fig. 4. Laterally rotatable self-centering carrying roller: with paired deflector rollers (a); schematic of effec-

tive forces (b)
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Puc. 5. )KenobuaTocTb KOHBEHEPHOM AEHTbI
Fig. 5. Flexing of conveyor belt

PUPYIOLLEN CUAbI MU3MEHAETCA B 3aBUCU-
MOCTH OT BEAUUMHbI BEAMUMHbBI BO3HUKaIO-
LLIEM CUABI CXOAQ.

Mpu ABUXEHWUWU AEHTbI MO NMOBEPHYTOM
Ha HEKOTOPbIM YTOA POAMKOOMOPE MPOMUCXO-
AUT paccornacoBaHWe BEKTOPOB WX AMHEN-
HbIX CKOPOCTEM Vp u V, BCAEACTBUE YETO
BO3HWKAET OTHOCUTEAbHAA CKOPOCTb AEHThI
VOTH (puc, 4, 6). B pesyabtrate B NpoTMBOMNO-
AOXXHOM HanpaBAEHUW Ha AEHTY AEUCTBY-
eT cuna TpeHus F. NMpoeKLnn 310N CUAbI
Ha OCM MPOAOABHYIO U MEPNeHAUKYASP-
HYHO POAMKOOTMOPE ECTb €€ COCTaBASAIOLLUE:
Wp — CUAA CONPOTUBAEHUE ABUXEHUIO AEH-
Tbl, F, — oceBas cuAa TpeHus. lpoekuus
0OCEBOW CWUAbl TPEHUA HaA OCb MEPrEeHAU-
KYASIPHYIO MPO AOABHOWM OCWU AEHTbI MPeA-
CTaBASET LEHTPUPYIOLLYIO CUAY, NMPOTUBO-
AEWCTBYHOLLYIO NMOMEPEYHOMY CXOAY AEHTbI.

a)

T -
E

BeAnUuMHa LEHTPUPYIOLLLEN CUAbI, BO3-
HUKaOLLEN MPU NOBOPOTE POAMKOOMOPbI
B NAaHe, 3aBUCUT OT CUMAbl HOPMAaAbHOIO
AABAEHWS HA HEE CO CTOPOHbI AEHTbI U Fpy-
3a U KO3 PULUMEHTA TPEHUSA CLENAEHUA U
yraa noBopota. AAa 3G GEKTUBHOM paboThbl
CaMOLEHTPUPYIOLLIEN POAMKOOMOPbI, Kak 1
KOHBeWepa B LieAOM, HeobxoanMo obec-
NneynTb XenobuyatocTb AeHTbl (puc. bB). To
€CTb, BbINMOAHUTb COOTHOLLIEHNE

0,5B<(a+b+c)<B.

3710 pAOCTUraeTca Tem, YTO MPU MOHTa-
Xe KOHBeWepa ypOoBeHb MOBEPXHOCTEN
XBOCTOBOIO M pa3rpy3o4yHoro 6apabaHoB
AOAXEH ObITb Ha YpPOBHE MOBEPXHOCTU
CPEAHMX POAMKOB MOAAEPXMBAOLINX XKe-
AoBuaTbix poArMkoonop. Yem 6oAbLLe KOH-
TakT, TeM adodeKTnBHEN bypeT pabotaTtb
camMoLUeHTpMpyloLLan poAnKoonopa.

el |

Puc. 6. CamoLeHTpUpyroLLas POAMKOONOopa, MOBOPOTHAS B MAGHE: C KOHMYECKUMU BOKOBLIMM POAM-
kamu (Tru-Trac Tapered Trough Tracker) (a); ¢ ABOWHbIMM MOBOPOTHbIMMU obeydarikamu (Tru-Trac Flat

Return Tracker) (6)

Fig. 6. Laterally rotatable self-centering carrying roller: with taper side rollers (a); with twin swivel rims
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HeAoCTaToK TakuX CaMOLIEHTPUPYHOLLMX
POAMKOOMOP COCTOMUT B TOM, UTO KOHTaKT
60pTa AeHTbl C AeDAEKTOPHbLIM POAMKOM,
XOTA U C MEHbLUMM YCUAMEM MO CpaBHe-
HUIO C OTOOMHbBIM POAMKOM, MPOUCXOAMT.
M 310 cNoco6CTBYET U3HOCY M PACCAOEHMIO
60pTa AEHTHI.

BTopol TMn — 310 caMoLUEHTPMpYLoLLLaA
poAMKOONopa, NOBOPOTHAA B MAaHe 3a
CcUYeT UBMEHEHMUA MOAOXEHUS AEHTbl OTHO-
CUTEABHO BEPTUKAABHOIO y3Aa NOBOPOTA
M co3AaHNA OOAbLLEN CUAbI B3aUMOAEN-
CTBUA Kpasi CXOAALLLEN AEHTbl C POAMKO-
onopo# (puc. 6, a, 6) [13]. NMpu 3TOM M3-
HOC HopTa AEHTbl UCKAKQUEH.

Hanbonee opUrMHaAbHbIM PeLleHUEM
ABASIETCA CaMOLEHTPUPYHOLLAA POAUKO-
onopa ¢ ABOWHbIMW MOBOPOTHbIMK 0be-
yankamu (puc. 6, 6). POAMK COCTOUT U3
ocu 1, B LEHTPAAbHOM YacTW KOTOPOW pac-
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Abstract. Transverse displacement is the most harmful for conveyor belts. A moving belt suffers con-
siderable wear due to contact with immobile parts of conveyor. As a result, the service life of the belt
shortens. The causes of the event are well known and studied, but the difficulty consists in that all causes
act simultaneously. It is possible to counteract the transverse displacement of the belts in two ways: by
minimization of the transverse displacement causes and by center adjustment of the belt. This article
reviews the known designs of centering devices and the errors of their application. The errors appear as
operators misunderstand that forces which contribute to the transverse displacement of the belts are
variable in value and cannot be eliminated by a static turn of a carrying roller by a certain angle in the
horizontal or vertical plane. The recommended countermeasure for the transverse displacement of the
conveyor belts is the self-centering laterally rotatable carrying rollers.

Key words: conveyor belt, belt wear, causes, transverse displacement, belt centering, self-centering
carrying roller.
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MposeaeHo o60cHOBaHWE Pa3HOO6PA3HbIX FEOTEXHUYECKUX PELLUEeHNIN, OTIMYAIOLLUXCA B KaX-
OOM KOHKpeTHom cny4yae 6onbwmm Habopom Bauawowmx dpakTopoB. Heobxoaumo ucnonbso-
BaTb COBPEMEHHbIE TeOpPeTUYEeCKMEe MeTOoAbl UCCef0BaHUA NOBEeAEHMA BMeLLAloLWMX MacCMBOB,
obecneynBaloLWMX He TOIbKO BO3SMOMKHOCTb NMPOrHO3MPOBAHWA FEOTEXHUYECKUX PELUEHUN, HO U
0b60CHOBAHHbIN BbIOOP NapameTpoB cucTem pas3paboTKu. MMaBHbIM TpeboBaHMEM K TEXHONOMMM
pa3paboTKM yroNIbHOro MeCTOPOXKAEHUA B COBPEMEHHbIX YCI0BUAX ABNAETCA obecneyeHne MUHU-
MaJIbHOM PECYPCOEMKOCTH, YTO NO3BOJIAET MPU OrPaHUYEHHbIX MHBECTULMAX B YCI0BUAX GOPCUPO-
BAHHOr0O COKpaLLEeHUA NPOU3BOACTBEHHbIX MOLLHOCTEN NPOU3BOAUTL BbIEMKY YINfA C AOCTATOYHO
BbICOKOW 3G PEKTUBHOCTbIO. 1A NOBbIWEHUA NPOU3BOAUTENIBHOCTM TPYAa Ha LWaxTe Heobxoanmo
€034aTb U BHEAPUTb HOBYIO TEXHONOTUIO NOA3EMHOMN A06bIYM YINA, KOTOPas AONKHA XapaKTepu-
30BaTbCA, MPEXAE BCETO, O4YeHb HONbLIMM YBENMYEHMEM HArpy3Kku Ha 3aboi npu obasaTenbHOM
YMEHbLUEHMM KOIMYECTBa 3a60WHbIX paboynx UK, elLe Ayylle, NOJHbIM BbIBOAOM UX M3 3a60s.

Kntouesble cnoBa: MHTErpMpoBaHHaa oTpaboTKa, KOPOTKO3abolMHble TEXHONOMMW, KOHLLeHTpa-
LMs NPOU3BOACTBA FOPHbIX PAaboT, 3G GEKTUBHOCTb BbIEMKY YINIA, UHTEHCMDUKALUS.

SUBSTANTIATION OF TECHNOLOGICAL SOLUTIONS WITH INTEGRATED MINING
OF STOCKS OF EXCAVATION SITES OF COAL MINES
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The justification for a variety of geotechnical solutions, which differ in each particularcase by a large
set of influencing factors, also assumes a preventive change in theseparameters. All this predetermines
the need to use modern theoretical methods to studythe behavior of hosted arrays, providing not only
the possibility of predicting geotechnicalsolutions, but also a reasonable choice of parameters for devel-
opment systems. Whenranking the requirements for a specific technology for the development of a coal
field inmodern conditions, the dominant requirement is to ensure minimum resource intensity,which
allows, with limited investment in conditions of accelerated reduction of productioncapacity, to extract
coal with sufficiently high efficiency.Significant growth to increase labor productivity in the mine re-
quires the creationand implementation of a new technology for underground coal mining, which should
becharacterized, above all, by a very large increase in the load on the face, while the number ofwell
workers necessarily decreases. or, better yet, their complete withdrawal from slaughter.

Key words: integrated testing, short-cut technologies, concentration of mining operations,coal ex-
traction efficiency, intensification.
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