propellers, as a rule, with steered wheels of one axle are used on SHSV with a carrying capacity of
30 tons or more for operation in wide underground mine workings, since they have lower maneu-
verability. All-wheel drive two- or three-axle wheel propellers with an articulated frame are widely
used in underground LHDs, which provide them with high maneuverability. The application of
these schemes on SHSV is limited by the design parameters of the bunker with a moving bottom in
the form of a double-chain scraper conveyor.

The scheme of a two-axle propeller SHSV with rotary axes and motor-wheels seems
promis ing for the des ign s tudy.
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Summary. The cutter body and the insert holding mechanism are highly reliable elements
that have a probability of failure-free operation close to unity in the period of time before
the tool stops. The reliability of the cutter is assessed by the reliability of its inserts (cutting
part), which often fail due to breakages and chipping. The assembled face milling cutter
has a reliability model of a parallel-serial type with a constant loaded reserve caused by
the constructive redundancy of the tool. The cutter performance criterion is the load ca-
pacity of the plate (tooth), determined by the "breaking" feed. Models of reliability and ex-
amples of evaluating the reliability of face mills with the number of teeth z = 6 at various
tool feeds are presented. The calculation of the reliability of the tool was made using a log-
ical-probabilistic method. It was found that there is an extreme (optimal) feed, which de-
termines the specified level of tool reliability as a whole, and the change in feed has a non-

linear effect on the level of reliability of face milling.

CoBpeMeHHbIE TOPIOBBIE (Ppe3bl UMEIOT 0JIO0YHO-MOAYJIBHYIO KOHCTPYKIIHIO C PEXKYIICH
YacThIO B BHUJI€ CMEHHBIX HelepeTayrBaeMbIX IUIacTHH [1]. AHamu3 CyIECTBYIOIIMX CTPYK-
TYPHBIX CXEM HAJEKHOCTH M METOJIOB PE3EPBUPOBAHUS TEXHUUECKHUX CHUCTEM I10Ka3aj, 4TO
TOpLOBasA (ppe3a — 3TO MHOTO3JIEMEHTHAsI CUCTEMA C PA3IMYHON CTENEeHbIO (PYHKLIMOHAIBHOM
3aBUCUMOCTH  JJIEMEHTOB,  UMeEIoUlas  CTPYKTypy  HAQAEKHOCTH  MapajlieiabHO-
MOCJIEIOBATEIILHOTO THIA ¢ pe3epBupoBanueM [2, 3]. T. k. kopnyc (pe3bl B MEXaHU3M Kperl-
JIeHUS PEXYIIeH 4acTh B HEKOTOPOM IMPHOIMKEHUH MOYKHO OTHECTH K BBICOKOHAJICKHBIM
3JIEMEHTaM, UMEIOIIUM BEPOATHOCTh OE€30TKA3HOM paboThl P; OJIM3KMMHU K €MHULIE B IpOMe-
KYTKE BPEMEHU 10 OTKa3a MHCTPYMEHTAa, TO HAJEKHOCTb (pe3bl MOXKHO OLICHHUBATH I10
HA/IeKHOCTH ee pexylled vactu. Ppe3aM NpU HENPEpbIBHOM 3KCILTyaTallud XapaKTepHO
CTPYKTYpHOE TOCTOSIHHOE PE3€pBHUPOBAHME, BBI3BAHHOE KOHCTPYKTUBHOM H30BITOUHOCTHIO
MHCTPYMEHTA B CBSI3U C BO3pACTAIOUIMMHU TPEOOBAaHUSAMM K POCTY MPOU3BOJUTEIBHOCTH MPU
obpaborke. OqHUM U3 YCIOBUI (DYHKIIMOHUPOBAHHUS ITUX WHCTPYMEHTOB SIBJISIETCS HArpy-
304Hasi CIOCOOHOCTH 3y0a, onpenensgeMas «JoMaroliel» mnojayeid npu 4epHoBoi oOpaboTke
[4]. Ilpu mocTOSSTHHOM PE3epBUPOBAHUM HE TPEOYIOTCS CHEUalIbHbIE YCTPOIICTBa, BBOSIINE
B JICWCTBUE PE3EPBHBII 3JEMEHT, a TaKKe OTCYTCTBYET HepepbiB B padote. C TOUKU 3peHHUs
pexxumMa paboThl pe3epBHbBIE JIEMEHTHI HArPyKEHBI.

Monens 1 MEeTOJ] pacuera rnokasaTesiel HaJie)KHOCTH TOPLIOBBIX ()pe3 BO MHOT'OM 3aBHU-
CAT OT KpUTEpUs OTKa3a MHCTpyMEHTa (TO0JIOMKa, MpeJIeIbHbIA N3HOC, TIOTeps TOYHOCTH Jie-
Tajau), OT OLIEHMBAEMOIO IOKa3aTess HaJEeKHOCTH (0e30TKa3HOCTh pabOThl MHCTPYMEHTA,
o0mmuit pecypc ¢ yueToM uiau 0e3 ydera nmapamMeTpoB BOCCTAHOBJIEHUS pabOTOCTIOCOOHOCTH).
st mpuMepa paccuuTaeM BEPOATHOCTh 0€30TKa3HOW paboThl TOPIOBOM (Dpe3bl ¢ YHUCIOM
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3yObeB z = 6, ¢ MIacTUHAMH U3 TBepAoro criasa Mapku T15K6, Benymieit 06paboTky cranu
45, rmybuna ¢pesepoBanus t = 3,5 mm; nmogada Ha 3y0 S: = 0,1 MM/3y0, COOTBETCTBYIOMIAS
000pOTHOM TMOAaYe UHCTPYMEHTA S, =S, -z = 0,1- 6 = 0,6 MM/00 [5]. Kpurepuii padorocro-
cobHocTH (hpe3bl — «JIoMaroIas» 000poTHAs moaada S, = 1,4 MM/00, IPUBOIAIIAS K TIOJIOMKE
pexytiero anemMeHTa. Toraa «Jiomaromas» nojgada ua 3yo: S-, = S,/ z = 0,23 mm/3y0. Ucxons
U3 MPUHATHIX 3HAYCHHI, YCIIOBHE OTKa3a (pe3bl — BBIXOJ U3 CTPOSl HE MEHEE JBYX IMOCIENI0-
BaTEJIbHO WAYIIMX JPYyr 3a Jpyrom 3yObeB, MpHU 3TOM Ha TpeTuid 3y0 mpuaercss mnojaada
5:.4=3-5.=3-0,1=03MmM3y0 > S, = 0,23 mm/3y0. BeposiTHocTh Oe30TKa3HOM pPabOTHI
Kaxaoro 3y6a (rutactunsl) ¢pessr Pi= 0,9 npu HOpManabHOH paboTe WHCTPYMEHTAa U JJOCTH-
KEHUU 3alaHHOM cToikocTH 7 = 120 MuH. be3oTka3Hyto paboTy pexylield 4acTh MHCTPY-
MEHTa MOYXHO OIHCATh JIOTUKO-BEPOSTHOCTHBIM MeTo/ oM [6]. HamexkHOCTh ¢pe3sl XxapakTe-
pusyercs 2-Mst COCTOSHUAMU paboTOCIIOCOOHBIM — B 1 HepaboTocnocoOHbM — B . Kakaomy
U3 3TUX COCTOSHHW COOTBETCTBYET 27 = 2% = 64 COCTOSHHS DJICMEHTOB (IUIACTHH, 3yObEB)
(bpe3bl, KOTOPBIE MOTYT HAXOJUTCS TaKXKE B 2-X COCTOSHUSX, paboTocrmocoOHOM (3y0 wimm
IpaHb IJIACTHHBI 1ieNast) — A; 1 HepaboTOCIOCOOHOM (3y0 MM IpaHb CIOMaHa) — A., B pa3-
JTUYHBIX codeTaHusx. Jlormueckas cxema u jJorudeckast QyHKIUs paboToCmOCOOHOTO COCTOSI-
HUS TaHHOU (ppe3bl mpejacraBieHa B padote [3]. B pe3ynbrate apupmMeTnsanuu morydeHHON
Joruyeckasi GyHKIMU M 3aMEHE COOBITHI MX BEPOSITHOCTSMHU BEPOSITHOCTH O€30TKAa3HOM pa-
00THI (pe3bl 10 MPUHITON MOJIETH PACCUUTHIBACTCS TIO GOopMyIIe:

P=P+6((1—-P)-P%)+9((1-P)* P*)+2((1-P)* P?) = 0946

st Tex ke ycioBuil paboThbl (pe3bl MPH TOU K€ «IOMAIOIICH» Mojaye yBeTuueHUe
nonayu Ha 3y0 1o S: = 0,13 Mmm/3y6 u o6opoTHOU mogauu 10 Sy = 0,78 mm/06 Ha 30 % npu-
BOJUT K HM3MEHEHHUIO JIOTUYECKOH (YyHKIMH PabOTOCIIOCOOHOTO COCTOSHHSI WHCTPYMEHTA.
YcnoBue otkaza (hpe3bl — BBIXOJ U3 CTPOS XOTS ObI OAHOTO 3y0a, MPU 3TOM Ha BTOPOid 3y0
UAYOIMH 32 OTKa3aBIIMM TMpUAETcS mojada S,y =2-5.=2-0,13=0,26 wmm/73y0 >
> S,p = 0,23 MM/3y0. BeposTHOCTE 0€30TKa3HON pabOThI, COOTBETCTBYIONIAS B JaHHOM CIy-
gae pabOTOCIIOCOOHOMY COCTOSHUIO BCEeX 3yObeB (pe3bl, pacCuMThIBacTCS MO (Qopmyle:
P = P = 0531

[Ipu ymenpmienun noxaun Ha 3y0 10 S: = 0,07 mm/3y0 u 0o0OpoTHOW moOJauu 0
So= 0,42 mm/00 Ha Te xe 30 % nornyeckas GyHKIUs paboUero COCTOSTHUSI HHCTPYMEHTA, CO-
OTBETCTBYET pabOTOCIIOCOOHOMY COCTOSIHHIO BCEX 3YObEB, MOJIOMKE OJIHOTO 3y0a WM JBYX,
TpeX, HO HE PSJIOM CTOSIIUX B Kopmyce ¢pe3bl. YciaoBUe 0TKa3a (Gppe3bl — BBIXOA M3 CTPOS
(mosioMKa) He MEHee TpeX PAAOM CTOSIIMX 3yObeB, IPU 3TOM Ha 3y0 MIIyLIUi 3a MOCIEAHUM
OTKa3aBIINUM MPHJIETCS Mojava S, = 4-5_, = 4-0,07 = 0,28 MM/3y0 > S, = 0,23 mMm/3y0. Be-
POSITHOCTH 0€30TKa3HOW paboThl (hpe3bl, COOTBETCTBYET 19-TH COOBITHSIM, OMPEICISIFOIINM
OTKa3 MHCTPYMEHTA U PACCUUTHIBACTCS 10 (PopMyJie:

P=1-[Qf+6(P -Q)+6(R*Q})+6(R3 @F)]=0995.

Ie , — BEPOATHOCTB OTKa3a 3y0a (rmmactunbl) Gpessl: Q. =1—P. =0,1.

[Tpumepsl MOIEIMPOBAaHUS HAAECKHOCTH TOPIOBOH (pe3bl MO3BOJISIOT OLEHUTH BIIUS-
HUE MapaMeTpOB MPOU3BOIUTEILHOCTH Tpoliecca Gppe3epoBanus (mogaqyu Ha 3y0, 000poT) Ha
napamMeTpsl 0€30TKa3HOCTH HHCTPYMEHTa. Tak yBenuueHue rnojayu naerpymenta Ha 30 % mno
OTHOIICHMIO K UcX0HOU S; = 0,1 MM/3y0 pUBOIUT K YMEHBIICHUIO BEPOATHOCTH €ro 0e30T-
Ka3HOW pabotsl P Ha 44 %, a yMeHblIeHHE noauu Ha Te ke 30 % naeT yBeJnueHUe HaJex-
HOCTH (ppe3sl Bcero Ha 5 % mpu BCeX MPOYMX PAaBHBIX YCIOBHAX. Takum oOpa3oM, JUIst KOH-
KPETHBIX YCJIOBHUH PE3aHUS U MPHUHATON KOHCTPYKIUH (Ppe3bl CYIIECTBYET 3KCTpeMajbHas
(onTHManbHasA) MoAaya OMpeAeNsIoIas 3aJaHHBId YPOBEHb HaJIe)KHOCTH (0€30TKa3HOCTH)
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UHCTpyMEHTa B LieJoM. Ha 3HaueHue 3Toi 11o1a4i MOKET BIIUATH KaK YMCIIO 3yObEB MHCTPY-
MEHTA, TaK U BEJIMYMHA «JIOMAIOUIEN» IMMOJa4yu, ONpeaeseMas TeOMETPUEN PEXyYIIEH YacTu
MHCTPYMEHTA, pa3MepaMHl M MaTepuaoM PEXYIIel MIacTUHbI. AHalU3 MPEAIOKEHHON MO-
JIeNTd HaJIS)KHOCTHU TOKa3bIBAET, YTO B KAYECTBE KPUTEPHs OTKa3a TOPLOBOW (pe3bl HEIOITy-
CTUMO NPUHUMATh NPEENIbHBIN U3HOC WM MIOJIOMKY OJJHOTO 3y0a MHCTPYMEHTA, a IIpU OIpe-
JENEHUH CTOMKOCTH — CPEIHIOI0 CTOWKOCTH JIMMUTHpYIOLEro 3yba 0e3 aHanu3a BIMSHUSA
3TOTrO OTKa3a U BPEMEHH €ro HACTYIUICHHUS! Ha KPUTEPUU pabOTOCIIOCOOHOCTH BCEro MHCTPY-
MEHTa U Ollepalii €ro UCIOJIb30BAaHUSA B COOTBETCTBUM C IIPUHATOM CTPYKTYpPOU HaJEKHO-
ctu. IIpu HenpaBUIBHOM NOAXOJE K ONPEIEICHUIO IOKa3aTeleld HaJAeKHOCTH PECypC 3TOrO
MHCTpyMeHTa Oy/IeT UCIIOIb30BaH HE B ITOJIHON Mepe.
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Summary. It is proposed to determine the optimal diameter of the grinding wheel for
sharpening shaped disk modular cutters by 3D modeling of the grinding operation, taking
into account the restrictions on the formation of a saddle on a sharpened tooth and
grooves on an adjacent tooth. Analysis of the results of modeling the sharpening operation of
standard cutters with a modulus of m = 2...8 mm showed the coincidence of the calculated
diameter of the grinding wheel and the diameter of the wheel, built by modeling only for the
cutter with the modulus. m = 6 mm. Otherwise, the choice of the grinding wheel depends

on the prevailing production requirements.

JluckoBbIe MOIYJIbHBIC ()PE3bI — ATO PA3HOBHIHOCTH (DACOHHBIX JUCKOBBIX HACATHBIX
OJTHOHUTOYHBIX (ppe3. OHU NMPUMEHSIOTCS ISl YEPHOBOTO M YHCTOBOTO HAPE3aHUs IMPSIMO-
3yOBIX [WIMHIPHYECKUX KOJIEC, YePHOBOI'O Hape3aHus 3yObeB KOCO3yObIX KOJIEC, YEPHOBO-
r0o, a MHOT/Ia YUCTOBOT'O HAPE3aHUs MPSAMO3yObIX KOHHUECKUX KOJec, 3y0UaThX peek, IIIH-
IIEBBIX BaJIOB METOJIOM KOIHMPOBAHHS B YCIOBHUSIX €IUHUYHOTO U MEIKOCEPUHHOIO MPOM3-
BozicTBa. Ppe3bl 3aThUIOBaHHBIE, MPOQIIIb 3y0a BBHIIIOIHEH 110 3BOJBBEHTE. TeOpeTHIECKH,
JUIS KQXKJIOTO Hape3aeMoro KoJjieca HeoO0X0IMMO UMETh CBOIO (ppesy. [IpakTudecku, ¢ HEKO-
TOPO# MOTPENIHOCTBIO, OJHOW (hpe30il TaHHOTO MOAYJIS MOXHO oOpabarhiBaTh 3yOdarbie
KoJieca ¢ OmpeesieHHbIM yncioM 3yoneB. [Ipoduis 3yba ¢pessl, Bxoasmiuii B Habop, coOT-
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