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OLIEHKA ITPOHU3BOAHUTE/IbHOCTH
PPOHTA/IbHBIX MOAY/IbHBIX KOMIT/IEKCOB
H3BHPATE/IbHOI'O AEHCTBHA

PaCCMOTpeHbI TeXHO/IOTHYeCKHe OCO6€HHOCTI/I CprHTaHbeIX MOAY/TbHBIX KOMIT/ICKCOB,
KOTOpble B OT/IMYUE OT KOMOAHHOBBIX H CTPYTOBbBIX KOMIT/IEKCOB MOI'YT 3(D(heKTHBHO HC-
I10/Ib30BATbCA KaK B A/IMHHBIX, TaK U KOPOTKHUX OYHUCTHBIX 3a6o;1x, I1pH BbIeMKe LIe/THKOB
U 3aba/1aHCOBbIX 3ar1acoB YIvisl. BbleMOUYHOF MallMHOM (ppOHTa/IbHOTO MOAY/IBHOTO KOM-
I/1IeKCa AB/I1AeTCA yHI/IdJI/ILH/IpOBaHHbIe BbleMOYHbIe MOAY/TH, KOTOPBIMH MOI'YT OCHalllaTb-
€Al UCIO/HHUTe/IbHBIMH OpraHaMH CTaTHYecKoro, AMHaMH4eCKOro MW KOMOHWHHPOBaH-
HOTo IeFICTBHS, UTO obecriednBaer 3(pheKTUBHOe pa3pyileHHe Kak c1abblx (YI/H), Tak
M cpeaHer KperiocTH 60KOBbIX C Yro/IbHBIM II/IaCTOM MOPOA C TO/IIHMHOM cpe3a (CKo/a)
or 0,1 m a0 0,3 M. Ha nnpumepe ppoHTa/IbHOrO MOAY/IBHOTO KOMIT/IeKCa, OCYIIeCTB/Is-
folero oTpaboTKY /1aBbl /I0Ka/IbHBIMH 3a60sIMH U Mapasl/ie/lbHbIMU 3aXOAKaMH C paspy-
HIIeHHeM MacCCHBa B 3a60€ Iroc/1e10BaTe/IbHbIMH Cpe3aMH I10 Hall/laCTOBaHHIO OT ITOYBbI
K KpOB/Ie U/ B O6paTHOH M0C/1e10BaTe/IbHOCTH pacCMaTPHUBAETCs 3aBUCHMOCTD IPO-
HM3BOAUTE/IBHOCTH CeKLIMOHHOTO (PPOHTA/TBHOTO MOAY/IBHOIO KOMIT/IEKCA OT PEeKMMHBIX
M TeXHO/IOTMUeCKHX MapaMeTpoB ero pabort. [lokaszaHo, YTO Ha pPOCT MpPOU3BOAUTE/Ib-
HOCTH (ppOHTa/IbHOIO MOAY/IBHOIO KOMIT/IeKca U3GHpaTe/IbHOro ASHCTBHST Haubo/Ibliiee
B/IHSIHHE OKa3bIBalOT YBe/THYeHHe IIMPHHBI Cpe3a, A/THMHbI /1aBbl U CKOPOCTH pe3aHHS.
KrtoueBble crioBa: yro/ib, M1acT, OYUCTHOM KOMIIEKC, BbIeMOYHBIH MOAY/Ib, HUCIIO/THH-
Te/IbHbIF OpraH, MPOHU3BOANTE/IBHOCTb.

OL[HI/IM 13 BO3MOKHBIX HallpaB/IeHMH ITOBBIIEHUS 3P(EKTHBHOCTUA A0ObIUN
YIr7isl TIO/I3eMHBIM CIIOCOOOM KaK B //IMHHBIX, TaK U B KOPOTKUX OYMCTHBIX
3a0051X MOKeT ObITb MCIO/b30BaHUE TeXHNUYECKUX CPE/CTB, OCYIIeCTB/SONINX U30H-
paTennbHyI0 0O6PabOTKOM 3a00st C Ce/TeKTHBHOM BbIeMKOH yr7isi. BoaMoxKHOCTh n3bupa-
Te/IbHOM TeXHO/IOTHH 3a/10KeHa B HeKOTOPBIX THIMaxX BHIEMOYHBIX arperaToB LIMK/INYe-
CKOTO NEHCTBUS, KOTOPble MOTYT ObITh KCIIO/B30BaHbI MpY PPOHTa/IBHON OTpaboTKe
YronbHbIX M71acToB. M3BectHbl B 3101 06Macty paspabotku MI71 um. A.A. Crouun-
ckoro [1], Tunpoyraemama [2], MITVY [3], [THWUYH [4, 5, 6], CITITY [7, 8, 9].

B ocobyio rpynny BbIAE/SIOT CeKLMOHHbBIE arperarhbl LHMKIMYECKOro AeHCTBHS.
Ocob6eHHOCTBIO 3THX arperaToB sAB/SETCs pa3MellieHre BhIeMOUHbIX YHUPULIMPOBAH-
HbIX Moayriert (YBM) Ha ka0 CeKLMM MeXxaHU3UPOBaHHOM Kpery, 4epes CeKLIMIO,
WU Ha crieuranbHou 6ase. Takue MOAYIM MOTYT OCYIIECTBAATH OT/Ae/eHUe Yr7ist
OT MaccuBa ¢ GornbimMy ToruHamMu cpe3a oT 80 mm a0 300 mM. MakcrMarzibHas
KPYITHOCTb KYCKOB OrpaHUyeHa M0 YCAOBUAM TpaHcrnopTuposaHus. Omnopa Ha cek-
LMY MEeXaHW3HPOBAHHOM Kperu W MCIO/Ib30BaHWe T'MAPOIIPHUBOAa 06eCrieurBaroT
YCTOMUMBOCTb PeXHMOB paboTsl YBM mnpu nepenaye 3HauWTe/IbHBIX 10 Be/MUMHE
CHU/T CKa/IbIBaHUs (B c/iydyae MPUCEUYKH TOPO/IbI), TO eCTh MPH Ma/lbiX CKOPOCTHX Tie-
peMellleHUs] UCTIO/THHUTE/IbHBIX OPraHOoB, [IPU 3TOM CTOMOPHBIE PeKMMBI PaOOTH He
SB/ISIIOTCS /151 HUX aBapUMHBIMU. BrieMouHble MOay/Iu Mo XapakTepy CH/l, MeCTy UX
MPU/IOKEeHUs U T0C/IeI0OBATe/IbBHOCTU OTlepallvil 3a LIMK/ MOTYT OCYLIECTB/IATh Pa3-
MUYHBIE CriocoObl 06paboTku 3abos. Harbonee nonHo kaaccudpukalivs crioco6oB
OTZe/IeHHsl YIisi OT MacCUBa BbIeMOUHBIMK MOAY/ISIMU IIpesiCTaB/neHa B paborte [8].
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[lnsi OLIeHKU TeXHOMOTMUYeCKHUX BO3MOKHOCTeH (PPOHTA/IbHBIX KOMITIEKCOB MO-
[YIBHOTO HCTIOMHEHUST, OCYIeCTR/SIONMX U3OUpaTe/IbHbie CIIOCOObI OT/IC/IeHUS YIiis
OT MaccuBa, HeoGXOIMM aHa/lM3 3aBUCUMOCTH HX TMPOW3BOAUTE/IBHOCTH OT CKOPO-
CTell pe3aHusi (V) Y TIepeBUXKEeHUs] CeKLIMIM Kpery (VKp), TomuuHel cpesa (h), Bpe-
MEHH BBITIO/IHEHNS BCTIOMOTaTe/IbHBIX orepalii, BpeMeHH opraHusalMoHHbIX (T)
1 TexHonornyeckux (T,) nepeprlBoB 1 APYrux hakTOpPOB, CYMECTBEHHO BAMAIOMMX
Ha [MPOM3BOAUTE/IBHOCTD.

PaccmoTpuM mpoliecc BbleMKH Yrzsi (PPOHTa/IbHBIM MOAY/IBHBIM KOMITZIEKCOM
(KDPM), B KOTOPOM MOAY/IH OCYINECTBASIOT (PPOHTA/IBHBIN CTOCO6 OT/e/IeHUsT Yriis
OT MaccuBa (PUCYHOK) C OAHOBPEMEHHOM OTPabOTKOM /1aBbl /I0KA/IbHBIMU 3a60aMU ||
rapa/i7ie/IbHLIMU 3aX0AKaMU C pa3pyllleHHeM MacCHBa B 3ab0e TMoc/e10BaTe/IbHbIMU
Cpe3aMy MO Hal/IaCTOBAHHIO OT IMOUYBbI K KPOB/IE WM B OOPATHOM TMOC/e10BaTe /Ib-
HocTu. [Ipu sToM nzact ocnabasercs noapesHow menwio H 1o nouse, a nenvk y
kpoenu H__o6pymaercs ckanbiBaTe/1sIMK CeKLIMK KpertH [8]. Cpesm I10 C/IOSIM TI/1acTa
MOTYT OcyﬂleCTBlIﬂTbCﬂ [NBYCTOPOHHUM CTaTHUECKHUM W/M CTaTHKO-AMHAMUYECKHM
pe3aHreM n3bHpaTe/IbHO C MOC/eI0BATe/IbHBIM MTO3ULIMOHUPOBAHHEM UCTIO/HUTE Tb-
HBIX OPraHOB IO MOUIHOCTH T/IaCTa U IAy6UHe 3aXOAKU C YU4EeTOM CTPYKTYPSI 11/1aCTa,
XPYMKOCTH, TPEIIMHOBATOCTU U CTereHU OTKUMa yr/si B 3aboe.

[lnst ynobcTBa aHanM3a MPUMEM, 4TO CKOPOCTU Pe3aHMsi, XO/IOCTOTO XO/a U T10-
3ULIMOHUPOBAHUS HUCITO/THUTE/IBHOTO OpraHa pPaBHbI (V V =V, ). 910 He Tonbko
BO3MOZKHO, HO B HEKOTOPLIX cnoco6ax oTAe/1eHUdA yl"[lﬂ OT MaCCI/IBa AB/ACTCA He-
O6XO[II/IMbIM YC/IOBMEM B3aUMHOTO COT7/IaCOBaHMUsl LIMK/IOB OMepalluil Bcex Moay/eit
OUMCTHOTO 3a00s1 Mexkay cOOOM M UCK/IOYEHHs aBapUMHBIX CUTYALIUi, HarlpuMep,
CTO/TKHOBEHMSI UCITO/THUTE/TbHBIX OPraHOB COCeAHHX MOY/ICH.

[IpyHrMas Bo BHMMaHKe, 4TO Z/IMHA /1aBbl paBHa L = £, - n_, ({, — ar paccTaHOB-
KM, N — KOMWYeCTBO MOAY/eH B /1aBe), A/MHbI AYTU {1 COOTBETCTBYIOIIEH XOPIbl
{, 6nu3ky no 3HaueHuaM (£ ~{,), To hopmy/1y onpeseneHNs MPOU3BOANTE/IbHOCTH
KOMIT/IeKCa MOZKHO IIpe/ZICTaBUTh B BU/E:

o0 - 3600-n T, H-L-K, -y
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rae t — cpenHee 3HaueHUe WHPHHBL Cpe3a, OCYIIEeCTB/IAeMOro UCIIO/HHUTe/IbHbIM Op-
raHOM, M; m_, — KOIMYECTBO CPe30B M0 MOWHOCTH Mnacta, wr; T, T, — nnvrerns-
HOCTb CMeHbl U BpeMs MepelBUKKH CeKUMH Kpernu conpsxenun; K, K' u K" -
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PpoHTanbHbIH H36HpaTebHbIH CHOCO6 OTAe/NeHHs YI/iA OT MacCHBa BbIeMOYHBIM MO-
ayaem: V. — CKOPOCTb ABHKEHHs Pe3LOBO KOPOHKH IMPH OCYILeCTBACHUH CPe30B; V, — CKOpoCTb
[BVKEHUS CKa/bIBaTe/1sl CeKLIMM Kperu
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KO3(P(PULIMEHTHI OLICHKH CTereHH OAHOBPEeMEeHHOCTH paboThl MOAY/EH IO BbleMKe
yI7isl, TIepeABUXKKe CeKLIMM Kperu B /1aBe M KPeru COMPsKeHUI, COOTBETCTBEHHO;
K, K — k03huLMeHTbl TOTOBHOCTU MOAY/Aer M Kperu comnpsxeHus; R — kpat-
HOCTb [epeIBIKKU Kperu COMPsKeHH K MepeaBHKKaM CeKLIMM Kperu B /1aBe.

Kak Buano uz dopmysnt (1), 3aBUCMMOCTb MTPOU3BOAUTE/IBHOCTH KOMITZICKCA OT
[/TMHBI 71aBbl, TIPYU MPOYMX PABHBIX YC/IOBUSAX, /AWHEMHas, Tak Kak C YBe/luueHHeM
[U/TMHBI 71aBbl IPOTMOPLIMOHABHO YBE/TMUMBACTCH KO/MYECTBO BIEMOUYHBIX MOAY/CH:
n = L/ {, 6e3 M3MeHeHHsl TeXHO/IOTUH PAOOThl KOMII/ZICKCA.

Dopmyny (1) ans olieHKU BAUAHNA CKOPOCTU ABHKEHUST UCTIO/MHHUTEBbHOTO Opra-
Ha (V) ¥ An1HbI 71aBBI HA [POMBBOAMTE/IBHOCTb MOXKHO NPEACTABHTb B BU/E:

0 - A-L A-L-V,

V2+B+M D+B‘VP+M‘VP , 2)
p
20, +t -1 K_-K’
rne  A=3600-n,-T, -H-K, -v; D:( LY )(mc” ); D=—=—=;
Kr‘h KF.VKP
T .R'Kﬂ/

M=T +T, + - ——2 — nocrosiiHble BemmurHbl. K13 dopmyrsl (2) cneayer, uro

rur
MPOU3BOANUTE/IBHOCTh KOMII/IKCA C POCTOM Vp yBe/IMuuBaeTcss HenuHerHo. [lpwu
3TOM IIpeaesnbl YBe/TM4YeHUA CKOPOCTH pPe3aHud OrpaHrYeHbl 110 TeXHNYEeCKHM U TeX-
HO/TOTHUECKUM MPHUUHHAaM.
C yBenuyeHueM TOMMHbL cpe3a (h) MpOoU3BOANTe/IBHOCTS KOMITZIeKCa pacTeT Me-
Hee MHTEeHCHBHO, 4eM MpH YBe/TMUeHWH /IUMHBI /IaBbl, TaK Kak h BXOAWUT B UHUC/IHUTE/b
M COMHOKHTe/IeM /IHIlIb B OJHO U3 C/laraeMbix 3HaMeHaTe/1sl B dopmyrie:

Qa

D'+h-(B+M) (3)
(20, +t)(m,, -1)
3necs A'=AL; D' =
MOCTOSIHHBIE. K. -V,
Kak BraHo n3 dopmyrsl (3), ¢ yBenmyeHreM TO/IIMHbI Cpe3a ee B/UAHNE Ha POCT
MPOU3BOANTE/IBHOCTY KOMIIZIEKCa CHHUKAeTCs.

[lnst OLIeHKU B/IMSIHUA MOLIHOCTH I71acTa (H) Ha NpousBOAWTE/IbBHOCTb KOMITZICKCa
dopmyny (1) npuBesem K BUAY:

— A1 KOHKPETHbIX yCI’IOBPIIZ Be/TMYHMHBI

A” . H
Q=1
T-H-D"+B+M, (4)
rne A"=3600-n,-T -L-K, -y; D" :KZEL—VHh — TOCTOSIHHbIE BeMYMHBI 10
Vo

YC/IOBHIIO aHa/lM3a.
Ecau mar Cpesa I'IOCTOHHHbe;I, TO C YBe/IM4eHrneMm H YBe/IMYMBaAETCA KO/TMYeCTBO
CPe30B , IPH 3TOM IIPOU3BOAWTE/IbHOCTb KOMII/IEKCa 6y£[€T PaBHa:

A"
> D . B+M-D 5
; H : (9)
B TakoM cryuae pocT NMpoOM3BOAMTE/IBHOCTH KOMIIEKCa MPOHCXOANUT TO/IBKO B

CBAi3M C YMEHblUEHHeM OTHOCHTE/IbHOTO BPeMeHH BBIIO/HEeHHs BCIOMOTaTe/IbHbIX
onepaumit T, =(B+M-D")/H .
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[ns 6oree WHTEHCUBHOIO POCTa MPOM3BOAUTE/ILHOCTH KOMITIEKCa C YBe/ande-
HMeM MOLIHOCTH II/1acTa Lie1ecoOBpasHO HCIONb30BAaTh CMEHHbIE MCIIO/IHHTE/IbHbIC
OpraHbl C YBe/IMYMBAIOLICHCS IMMPUHOM Cpe3a, TO eCTh MOAACPKUBATL KOIMYECTBO
CPe30B IO MOIIHOCTH I/1acTa NMOCTOAHHLIM (m = H/t = const). Torana dopmyaa (5)
Oymer UMeTh BUA:

A"-H A"-H
@ D'm_-D"+B+M K’

rae K' — BenuurHa MOCTOsIHHAsA IO YC/IOBHIO aHa/in3a. B 3ToM criyyae mpousBoau-
TenbHOCTh KoMrziekca Q = f(H) npyu m = const 6yzner nnHerHoO Bo3pacTaTh C YBe/I-
YeHUeM MOLIHOCTY I1/1acTa.

B Crmiydyae MCII0/1Ib30OBaHWA CMEHHbLIX MCITO/THUTE/IbHbIX OPraHOB W/IU WCITO/IHUTE/1b-
HBIX OPraHOB C Pery/iMpyeMou HIMPUHOM Cpe3a IMPUBOAbl Pe3aHus MoAy/ler U Ha-
COCHBIE CTaHLIMU AO/IKHBI UMeTh GO/BIIMI 3arac MOIIHOCTH, @ TMAPOMarucTpamm —
OO/bIINH 3arac MPOMYCKHOM CITIOCOOHOCTU MOTOKa paboyer KUAKOCTH.

W3 pesynsraToB MpoBeneHHOro aHa/Msa Crieayer:

* Ha pocT mnpowusBoantesHOCTU KPM usbupatensHoro AeficTBrs Hauboriblee
B/IMSIHHE OKa3bIBAIOT YBe/IMYeHHe IIMPHHbBI Cpe3a, A/IUHBI /IaBbl U CKOPOCTU pe3aHus;

* U3OUPATe/IbHOCTb M CEe/IeKTHBHOCTL 0OPabOTKH 3a60si B COBOKYITHOCTH C TTPO-
CTOTOM KOMITOHOBKU KOMII/IGKCOB A5l AMUHHBIX U KOPOTKHX 3a60€B, HEe4YYyBCTBU-
Te/IbHOCTBIO K MCKPUB/ICHUAM /TMHUN 3a60ﬂ TO3BO/IAIOT OTpa6aTbIBaTb KaK KOPOTKHE
CTONGHI, LIe/TMKH, MOrPaHUYHbIe YYaCTKW KOHAWMLIMOHHBIX M He KOHAMLIMOHHBIX 3a-
MacoB C MIPHEeM/IeMOl MPOM3BOAUTE/TBHOCThIO (MHT@HCUBHOCTBIO), TaK Y KOHAMLIMOH-
Hble YUaCTKU A/TMHHBIMU 3a00fMH C BBICOKOW UTEHCHBHOCTHIO;

* Mpe[CTaB/eHHBIA METOZ MOXKeT OBbIThb IMPHMEHeH /s aHa/irn3a 3aBHCHMOCTU
MPOW3BOAUTE/IBHOCTU Y OOOCHOBaHUSA PaLIMOHA/IBHOTO PekrMa pPaboThl (PPOHTa/Tb-
HBIX MOAY/IbHBIX KOMITZIEKCOB PAa3/IMUHOM CTPYKTYPhl M TeXHO/IOTUM UX PaboThl B
KOHKPETHBLIX TOPHO-TeO/IOT'MYeCKHX YC/IOBHUAX.
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The article considers technological features of front modular systems that can be effectively used in both
long and short clearing faces, by excavation pillars and off-balance sheet of coal reserves, unlike the shearers
and plough-type machines. Cutting element of front modular system is uniform excavation module that can be
fitted with the static, dynamic or combined action executive bodies. That provides effective destruction of both
weak (coals) and medium bodied (side with coal seam) rocks with slice (cleavage) thickness from 0.1 m to 0.3
m. Large slice (cleavage) thickness cause high quality particle size distributions with a small allocation of fine
fractions and fugitive dust during the separation of minerals from an array. Manipulator degrees of freedom
provide precise positioning of the executive body and the face area of the recess sequence. That is providing the
processing selectivity and mineral extraction and related breeds selectivity. Technological features of the front
modular systems work significantly affected the structure and sequence of performance calculation. There are
more than 10 ways of processing face with cutting modules front of the front modular systems. The dependence
of the performance of modular sectional front system on the regime and technological parameters of its work
is shown on the example of the front modular system performing face processing with local faces and parallel
stopes when destructing the array by consecutive shears on stratification of coal from the soil to the roof or in
the reverse order. It is shown that the performance growth of the selective front modular system is influenced
by the cutting width increase, face length and cutting speed. The presented method can be the basis for analysis
and substantiation of rational working mode of the front modular systems with different structures and work
technologies in specific geological conditions.

Key words: coal, coalbed, longwall set of equipment, cutting module, executive body, performance.
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