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Il ero  OCYLIECTBIEHHMSA OTHOCATCS K OOIacTH OrHEeyHmopHOH (yTepoBKH 00OpyNOBaHUS
METaJUTyprudecKOi IIPOMBIIIIEHHOCTH OTHEYIIOPHBIMU MaTepHalaMy, UCIIONB3YeMOT0 HEIIOCPEICTBEHHO
JUISL TIPOM3BOJICTBEHHBIX W TEXHOJIOTHYECKHUX MPOLECCOB, M1 MOTYT OBITh MCIIOJIB30BAHBI JJISI YCTAaHOBKH
HOBOW OTHEYNOPHOH (hyTEepOBKH HEMOCPEICTBEHHO BHYTPH 00OPYIOBAHHUS WU JUIS 3aMEHBI BBIILIS/IICH
n3 crpost GyrepoBKH. TeXHHYECKUM PE3yJbTaTOM 3asBICHHOIO M300pETeHHs SBISETCS BO3MOXXHOCTb
ABTOMaTHU3MPOBAHHONW OTHEYIOPHOH (yTEpOBKM 00OPYHOBaHUS METAIITYPIHYECKON MPOMBIIIICHHOCTH
0e3 HemoCPEACTBEHHOTO Y4acTHs 4eJIOBeKa B paboueii 30He BO BpeMsl HeOCPEACTBEHHOTO IIPOU3BOCTBA
(GyTepoBOYHBIX PaboT, aBTOMAaTH3alMsi M MEXaHW3alusi Hporecca (QyTepoBKH, COKpAIICHHE BPEMEHH
(dyTepoBkH, obecriedyeHnEe ¢ BBICOKOTO KadyeCTBa, IMO3BOJISIONIIETO CYIIECTBEHHO COKPATUTh BpPEMS
npocTosi 00OpyIOBaHMsI Ha TpOBeleHHE (QYTEPOBOUHBIX pabOT, B TOM 4YHCJIE HAa YCTaHOBKY HOBOIA
OTHEYHOPHOH (pyTEepOBKH.
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F27D 1716

Cnoco6 aBTOMaTU3MPOBaHHOW OrHEYNOPHON hYTEPOBKY 1

POBOTN3NPOBAHHbBIN KOMMIEKC ASIA €70 OCYLLIECTBMNEHNS

[0001] 3asBnsiemoe usobpeTeHne OTHOCUTCS K 0BNacT OrHeynopHon yTepoBKM
000OpyfOBaHNS MeTannypruyeckoil NPOMBbILLMEHHOCT OFHEYNopHLIMU MaTepuanamu,
NPEMMYLLECTBEHHO K (PyTepoBKe CTanepasnyBOYHbIX  KOBLUEHR,  KUCMOPOAHBIX
KOHBEPTEPOB BEPTUKANbHOrO TUNa, 3NEKTPOAYroBbIX CTanennaBunbHbIX U AOMEHHBIX
neyeil, arperaToB KOBLL-NEYb 1 UHOTO BEPTMKANbHO OPUEHTUPOBAHHOMO 06OPYAOBaHNS
U arperaToB, WCMOMb3yeMbiX HEMOCPEACTBEHHO Aff  MNPOU3BOACTBEHHbLIX U
TEXHONOrMYECKMX MNPOLIECCOB, U MOXET ObiTb WCMONBL3OBAHO A1l YCTAHOBKM HOBOMN
OFHEYNOPHOWA hyTEepPOBKN HENOCPeACTBEHHO BHYTPU 0BOpYAOBaHUA VAN A8 3aMEHbI
BblLLEALLEA 3 CTPos hyTepOoBKM.

[0002] UsBecTeH crocob 3ameHbl OrHEYNOPHO OyTEPOBKM, 3aKIIOYAOLWUIACS B TOM, YTO
pasbop Bblweflwel 13 CTpost DYTEPOBKM U YCTAHOBKM HA HEe HOBOW hyTEpOBKM
npoussofuTcsa 6e3 CHATMA cBoJa HEMNOCPEACTBEHHO BHYTPW neun. [ns aToro neub
OCTaHaBMUBAIOT, OXMaXaloT, yCTaHaBNMBAIOT fleca U NPOU3BOAAT AEMOHTaX CTapol
yTepoBkU. 3aTeM NOArOTaBIMBAOT NOBEPXHOCTb W BPYYHYKO NOPSAHO MPOW3BOASAT
yCTaHOBKY HOBOM OrHeyropHoi cyTteposku (cM. kHury A.W.Batuenko, M.A.lnuHKoB u ap.
Metannyprudeckue neun. 1964 r. ctp.197-208).

[0003] Henocratkom un3BecTHOro crocoba SBMSETCA OTCYTCTBUE aBTOMaTU3aUUM W
MeXaHusalum npu ero peanusaunu, YTo CYLIECTBEHHO YyBENUYMBAaET BPeMsl 3aMeHbl
dyTeposku 1 He obecneunBaeT ee cTabUNLHOIO KayecTea.

[0004] UsBecTeH cnocob Ans 3ameHbl hyTeposku (cm. nateHT RU 2260756, MINK F27D
1/16, onybnukosax 20.09.2005 r.), BKNOYAIOLWMIA CbEM C NEYM CEKUMM CBO4A BMECTE C
MEeTannuM4yeckum Kapkacom 1 (yTepoBKOI U3 OrHeynopHON KrafkW, YCTAHOBKY ee Ha
HEeNOABWKHbIE OMNOpPbl, CbeM W yAaneHue paspylleHHOW yTepOBKMU, YKNAKy HOBOVA
(hyTepoBKU HA MECTO CHATON W YCTAHOBKY CEKUMU Ha Neub, NpUYeM nepes CbemMom U
yAaneHuem paspylieHHOU pyTepOBKY CEeKLMI0 BMECTe C (hyTEPOBKOI NepeBopaynBaoT
OTHOCUTENbHO OMOp TakuM 0OpasoM, 4YTO MOCMe YCTAHOBKYM CEKLMW Ha Oonopbl ee
OrHeynopHas Knafka okasanacb CBepxy, a MeTannuyeckuit Kapkac - CHU3Y, Npu 3Tom
YKNagky HOBOW (pyTEPOBKM OCYLECTBASIOT CBEPXY MO OTHOLLUEHUIO K CEKLMM, a rnocne
yKaakn HOBOM (DyTepOBKM NPOM3BOAST MOBTOPHbIA NEPEBOPOT CEKLUMM B UCXOAHOE

nonoxeHue.



[0005] OcHOBHbIM HEgOCTaTKOM W3BECTHOrMo crnocoba SIBMSETCH HEBO3MOXHOCTbL ero
UCMONb30BaHMA ANA TeYell, Y KOTOPbIX BHELIHWNA KOpMyC SBRSeTcs HepasbopHBIM
(OTCYTCTBYET BO3MOXHOCTb AEMOHTaxXa W nocnegyoLero obpaTHoro MoHTaxa ceKLuii
csofda). Kpome TOro, B W3BECTHOM criocobe YCTaHOBKA HOBOW (PyTEpOBKM
OCYLLECTBIISETCA BPYYHYIO, yBENU4YMBaA BPEMS OCTAHOBKM MNeYM ONS PEMOHTA, a B
MecTax CTbIKOB CeKuuit mexay coboil Heobxoaumbl AOMOMHWUTENbHblIE PaboThl Mo
YNIOTHEHMIO TOPLOB (PYTEPOBKK (B NPOTUBHOM CRy4Yae MeCTa CTbIKOB OyayT 6bicTpo
BbIXOAUTb U3 CTPOSI).

[0006] NaBecTHbI YCTPOICTBO ANS aBTOMATU3VMPOBAHHON YTEPOBKW BEpTUKANbHbLIX
KOHBEPTEPHbIX Neyeill n cnocob yTepoBKU, OCYLLECTBASIEMbIi C €ro MOMOLLbIO (CM.
nateHT EP 2199719, MIK F27D1/16, onybnukoeaH 23.06.2010 r.). YctpoiicTso
npeacrasnset cobon NnaThopmMy ¢ BOZMOXHOCTbIO €€ BEPTUKAILHOIO nepeMeLLeHus,
YyCT@HOBNEHHbIE Ha MNnaTgopme MaHWNynaATop LM YCTAaHOBKM B FOPWU3OHTalIbHOM
MAOCKOCTN 3NEMEHTOB KNaaKu, BbINOMHEHHbIA C BO3MOXXHOCTBIO MOBOPOTa BOKPYF CBOEI
BEPTMKaNbHOW OCU, U PaCTBOPHbLIN y3er, TPaHCMOpTeP, COEAWUHEHHbIA OQHUM CBOUM
KOHUOM C nnaTtdopMoil, a ApyrMM — C MECTOM MoJauun 3MEMEHTOB KNafku, a TakKe
yCTaHaBnuBaemMoe OTAENbHO B BEpPXHEW 4acTu KOHBepTepa fa3epHOe YCTPOCTBO
(CkaHep) NBMEpEeHNs 1 KOHTPONS ero rabapuToB. YNpasrneHue arieMeHTaMu yeTpoiicTea
U Ux B3auMopencTemnem mexay coboit ocyllectenaeTca GroKOM ynpasneHus.
[0007]®yTepoBky C MNOMOLLbIO AAHHOMO YCTPOWCTBA OCYLLECTBNSIOT CAeayoLmUMm
obpasom. [lnatgopMmy ycTaHaBnuMBalOT BHYTPU KOHBEpTepa (4epes pas3obpaHHyio
GokoBylo CTeHKy nunbo cneumansHO NPedyCMOTpPeHHOe OTBepcTMe B Hen). CkaHep
COCTOSIHUA BHYTPEHHEN NOBEPXHOCTYN KOHBEPTEpPA, NPEABAPUTENbLHO YCTAaHOBMEHHbIN B
€ro BEPXHel YacTu, onpegenser napameTpbl NOBEPXHOCTU (€€ HEPOBHOCTU, KPUBU3HY)
u nepepaet faHHble B 610K ynpasneHns. Bnok ynpaBneHns aHanuampyeT NonyyeHHble
AaHHble U NoJaeT KOMaHAy Ha 3arpysky Ha TpaHcrnopTep onpeieneHHbIX TUNopasmepos
3NEeMEHTOB KragKu (ﬁ,anee KUpnu4yeit), KoTopble nogalTcs Ha nnatgopmy B 30HY
pacTBOPHOro yana, rae Ha HUX HaHOCUTCA CBA3YIOLMIA pacTBOp, NOCNE YEero OHu
MaHUNYyNATOPOM YCTaHaBNMBAIOTCA Ha BHYTPEHHEN NOBEPXHOCTU KOHBepTepa.
YcTaHoBKa OCYLLIECTBNAETCA NocnefoBaTenibHO MO OKPYXKHOCTU, PAf 3a PAAOM CHU3Y-
Beepx. [lpn 3TOM ycTaHOBKa KaXQoro nocrneayrLlero Kupnuya OCyLUecTBnsAeTcs C
MOBOPOTOM MaHWUMyNATOpa Ha ONpPeAeneHHbli yron, a no mepe nogbema Knagku
nnatgopma nogHUMaeTCs BBEpPX Tak, YToObl KaxAblh psf Knagku OCyLIEecTBNSANCs B

ropu30oHTaribHOW NAOCKOCTH MaHunynarTopa.



[0008] HepocTaTkamy U3BECTHOTO YCTPOWCTBA M Criocoba sABMAOTCS HU3KOE KauecTBO
cbyTepoBK BCMEACTBME TOTO, YTO HE MPOUSBOAUTCA KOHTPOMb OPUEHTUPOBAHWS
MaHuUnynsaTopa yCTpoWcTBa OTHOCUTENBHO BHYTPEHHEN NOBEPXHOCTU Ne4n, NOCKOmbKy
CKaHep YCTaHOBIEH OTAENbHO U OCYLUECTBNAET KOHTPOMb TOMbKO CTEHOK neuu, a
MO3ULMOHMPOBAHNE KUPNMYa MaHUMymsiTOPOM, NO3TOMY Knafgka B KaAblih MOMEHT
BPEMEHU BbIMONMHAETCA 3a CYET HECKOJIbKMX, HanpsMylo HE CBA3AHHbLIX MEXAY coboi
MeXaHU3MOB (OTAENbHO BLICOTA, YroSl MOBOPOTA U BLIHOC OTHOCUTENBHO LEHTPamNbHOM
BEPTUKANbHON OCh KoHBepTepa). OTCYTCTBYET BO3MOXHOCTb KOHTPONS (haKTUHECKOTo
pasMepa Kupnuueit, npuMeHsieMbIX Ans yTEPOBKU.

[0009] U3BecTeH NPUHATLIN B Ka4ecTee bnvpkanilero aHanora cnoco® cmeHbl hyTepoBKU
neun (cm. nateHT RU 2274659, MIK F27D1/16, onybnukoBaH 20.04.2006 r.),
BKIMIOYAIOLWMIA OXNaXKAeHe neyu, nosiydeHue [ocTyna BHYTPb Neyn vepes BXOAHbIe
OTBEPCTUS NEeYn NyTeM U30NMPOBaHNA NeUn OT UCTOYHUKOB 3arpyxaemblX MaTepuanos,
cHATUE DYPM U OTKPbIBAHWS BXOOHbLIX OTBEPCTUM, HENOCPEACTBEHHOE CHATUE C
BHYTPEHHUX CTEHOK Meun cTapoit yTepoBKM U NOCMEAYIOLY YCTaHOBKY HOBOW
hyTEpOBKM C WCMOMb30BaAHUEM MOABWKHOM NNaTcopmbl AN CHATUA U noAbema
anemMeHToB PyTEPOBKU.

[0010] B nsBecTHoM criocobe UCMONb30BaHO YCTPOMCTBO ANS yTEPOBKY, BbINONTHEHHOE
C BO3MOXHOCTbIO YAepXaHus, a Tawke Nogbema W Chnycka 3MeMEHTOB (PyTEepOoBKY,
No3BONsoLLEE YACTUYHO MEXaHU3MPOBaTb MNPOLIECC 3ameHbl (DYTEPOBKU Neyu.

[0011] HegocTaTkoM Takoro ycTpoicTBa  ABMAAETCSH HEBO3MOXHOCTb ero
CaMOCTOSATENbHOIO MWCMONb30BaHUA B (YTEPOBOYHOM npouecce (OHO Mo3BosisieT
BbINOSHATbL TOMbKO BCMIOMOraTenbHbie AeNCTBUS).

[0012] i3BecTHO NpuHATOE B KavecTse GrivKanllero aHanora yCTpOUCTBO AN KNajKy
cdyTeposky nevein (cMm. nateHT RU 2561547, MINK F27D1/16, onybnukosaH 27.08.2015
r.), cogepxaiiee paBodylo nnatgopmy, Mo MeHblie# Mepe OAHoro pobota Ans
BbINOSIHEHUST KNAAKW, PACnONOXEHHOro Mo MeHbLUel Mepe B OHOR umetoLwei opmy
cekTopa unu cermeHTa paboueit 3oHe 1 pobota, npu atom pabodasi 3oHa 1 poboTta
COLIEPXWT NepBbift nepndepuiiHbIi yyacTtok paboyeii nnatgopmsl, U N0 MeHbLLIE! mepe
oQHy pabouyio 30HY 2 AN BbINONHEHWS) paboT B Helt paBoyuum, npy 3ToM padboyas 30Ha
2 BbiNonHeHa Ha pabouelt nnatgopme B hopme CeKTopa Unun CerMeHTa u CoaepXuT 1o
MeHbLUEl Mepe OauvH BTOpoit nepudepuiiHbil yyacTok pabodeit nnatgopmbl,
oTnuyalmoLascs Tem, uyto pabouas nnargopma BbiNONHEHA NOBOPOTHOW, poboT ¢
pabouell 30HOoit 1 pacrnosioXXeH Ha NoBopoTHol paboyeit nnatdopme, n paboyas soHa 1

pobota u pabouyasi 30Ha 2 BbINOMHEHbI Ha MOBOPOTHOW pabovei nnartopme Ha



OAVHaKOBOM BbICOTE, U Ha NOBOPOTHON paboyel NnatThopme pacrnosioXeHO YCTPONCTBO
GesonacHoOCTM B BuAe 3alUMTHOW orpafbl, oTAensolwen pabouyio 30Hy 1 poBoTaoT
paboyell 30HbI 2 C BO3MOXHOCTbIO 6€30MacHOro HaxoxgeHus B paboyen 3oHe 2 npu
pabote po6oTa B paboueit 3oHe 1, UNU B BULE 3aLUMTHOMO CPEACTBA SNEKTPOHMKY,
COOTBETCTBEHHO, B BUAE 3alUUTHOrO MOAyNs MporpamMMHOro obecrnedyeHus aOns
MrHOBEHHOI0O BbIKIlo4eHus poboTta npu npubnuxeHun padoyero.

[0013] sBecTHoe ycTpoicTBo obecneyvBaeT Gonee GLICTPYIO 3aMeHy yTEpOBKM Mo
CpPaBHEHUIO C HeaBTOMaTU3NpOBaHHbIMK crnocobamy UM NO3BOMASIET BU3yanbHO
KOHTPONUPOBAaTh ee KayecTBo, ogHako obnagaeTt HegocTaTkaMu.

[0014] Tak, cKkopocTb 3ameHbl yTEPOBKM Ha KaxkaoMm aTane (6e3 U3MeHeHus
BEPTUKaNbHOrO MONOXEHUSA YCTPOWCTBA W €ro YrrioBOro MOJSIOXKEHUS BHYTPYU nedu)
npuesisaHa OAHOBPEMEHHO K CKOPOCTU YKMadku 3nemMeHToB (hyTepoBku poGoTOM U
CKOPOCTWU KOHTpONA 1 [opaboTku NOAbMU, KOTOPble HaxoASITCS BHYTPU MNeun Ha
oTAEnNbHOM UsonmposaHHon nnatdopme. Cama TOYHOCTL knagku po6oToM yeTpoicTea
ABNAETCS YCIIOBHOM U H3KOIA (N0 CyTu poBOT OCYLLECTBAAET NPEABAPUTENBLHYIO KIaaky),
4YTo TpebyeT MNOCTOSHHOTO Yy4yacTusi B npolecce (YTEPOBKM Yernoseka W,
COOTBETCTBEHHO, CHWXaeT CTeneHb W YPOBEHb aBTOMATMU3AUMM U YCIOXHAET
TexHosornyeckuit npotecc. Kpome Toro, nocTosiHHOe NPUCYTCTBUE Foaeit B paboyei
30He poboTa MaHUNynsTopa CO3AAET PUCK YTPO3bl HECHACTHLIX CryYaes.

[0015] 3asiBuTenamu 29 axBaps 2018 r. nogaHa 3asBka Ne2017145100/102(077226) Ha
TEeXHUYecKoe peméHme «Cnocob aBToOMaTU3MPOBaHHOW OrHEYMNopPHON yTEepOoBKM Neyen
1 poBOTM3MPOBaHHbLIA KOMIMIIEKC ANA €0 OCYLIECTBIEHUA», npefHasHavyeHHoe Ans
cbyTeposkn neyeir noboro Tuna, BrMovatoLiee: cosnaHve 3D mogenn dyTepyemoro
y4yacTka nevu, MoHTax arneMeHToB poboTUsMpOBaHHOTO KOMIIIEKEa, pasaeneHne obiei
30HbI (DYTEPOBKM HA Y4aCTKN, CKAHMPOBaHMe hyTepYEMOro y4acTka, Koppektuposky 3D
mMofenn yTepyemMoro yyactka C Y4eTOM [aHHblX, MOJIyYeHHbIX B pesynbTaTe
CKaHMpOBaHuS, onpe,deneHme KonunyecTsa UMKIoB (PyTEpOBKN, YCTAHOBKY NraTdopmbl 1
MaHunynaTopa AN KMafKku OrHeyrnopHbIX KAPMWYeWn, BbiNONHEHUe LMKna yTepoBKy,
BKITIOYAIOLLIEro: onpegeneHne mecta M YCTaHOBKY B HEro MepBOro Kupnuuda, Knagky
OrHEeyMnopHbIX KUPNNYEn C NOMOLLLIO MaHUNyIATopa Ans KNagku OrHeYNnopHbIX Kupnuyen
Ha onpefeneHHylo BbICOTY MNe4Yn [0 KOHUA NepBoro yyactka, uKcauuio Kpaes
NPON3BEeAEHHON KNagku, MNOBOPOT MEYM BOKPYr LEHTpanbHOW OCKH, MOBTOPHYIO
ovYepefHOCTL onepauui LMKna, OKOHYaTeNnbHYl UKCauMio Knagku, npu 3ToM Ha
NPOTsXKEHUUM BCero uukna yTepoBkun oOHOBMEHUE U KoppekTupoeky 3D mopenu

(PyTEPOBKM MeYn OCYLLECTBSAIOT aBTOMATMYECKM C NOMOLLbLIO Nporpammbl ans 9BM u
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KOPPEKTUPYIOT TUMopasmep U NocnefoBaTenbHOCTL KaAKn OrHeynopHbLIX Kupnuyen ¢
MOMOLLbIO AaHHbIX, NMOMYYEHHbIX C AaTyuKa TEXHUYECKOro 3peHua u nporpamMmbl Ang
OBM B 6rioke ynpaBneHus. YkasaHHoe TeXHU4YeCcKoe pelleHne no3BonsieT NnponssoanTb
chyTepoBKy neyei 6e3 HEMOCPEACTBEHHOIO y4acTus YeroBeka B paboyelt 30He BO BpeMmsi
HenocpeacTBEHHOO Npon3BoAcTea hyTepoBoYHbIX paboT, aBToMaTM3npoBaTh nNpouece
U cokpaTuTe Bpems cyTepoBku, obecneynMTb €€ BbLICOKOro KayecTsa, no3BonseT
CYLLIECTBEHHO COKPaTUTb BPEMS MPOCTOS NeYn Ha nposefeHne (PyTepoBOYHbIX paboT
(Ha ycTaHOBKY HOBOW (hyTEPOBKHM).

[0016]JaHHOe TEXHUYEecKoe pelueHne MOXeT TMNpPUMEHATbCA B TOM 4ucne K
o6opynoBaHMIO BEPTUKANbHOrO TWMa, OJHAKO TaKoe YCTPOWCTBO HyXAaeTcs B
YCOBEPLUEHCTBOBAHUAX ANSI KOHTPONS paccTosHus A0 yTepyemMoil NOBEpXHOCTH, a
TalKke BbICOThbI PAacronoXeHusi nnaTgopmbl, a Takke BO3SMOXHOCTU NepenBuKeHus
nnaTtgopmMbl C MaHUNYNATOPOM BEPTUKANbHO.

[0017]3apav4amn 3asABRsieMOro U30OpeTeHust aBnseTcs cnocob aBTOMaTU3MPOBaHHON
orHeynopHo#t  yTepoBku 06OpyAOBaHWA  MeTarnyprudeckon  MpoMbILLIEHHOCTY
OFHEYNOopHbIMKW  MaTepuanamMu  UMEHHO  BEepTUKanbHOrO  Tunma,  Hampumep,
cTanepasnuBOYHbLIX KOBLUEN, KUCMOPOAHbIX KOHBEPTEPOB BepTUKarbHOro Tuna,
3MEeKTPOAYroBbIX CTaNennaBMnNbHbIX U AOMEHHbIX NeYel, arperaToB KOBLU-NEYb U MHOTO
BEPTUKaNbHO OpUEHTMpOBaHHOro oBOpyAoBaHWA W arperaTtoB, UCMNOSb3yeMbIiX
HENOCPELCTBEHHO Afsi NMPOU3BOACTBEHHbIX U TEXHOMNOMMYECKUX MPOLIECCOB, N MOXET
BbITb UCMONB30BAHO AN YCTAHOBKU HOBOW OrHeynopHon yTEepOBKM HEMOCPEACTBEHHO
BHYTpY o6opyLoBaHUs Unn ANs 3aMeHbl BbilUeALLEN 13 CTPOSA (PYTEPOBKU.

[0018] B npouecce ycTaHOBKA HOBOW OrHEYrnopHon dyTepoBKU C WCMOSb3OBaHUEM
OrHEeyMNopHbLIX MatepuanoB (OrHeyrnopHble Kupnu4un, 6eTOoHbl, pacTBopbl ANSA Krafku,
MepTenuM W cyxue CcMecu, HabusHble MaTepuansl, npoune) obopyaoBaHUS
METannypruieckoit NPOMbILLNEHHOCTN CredyeT y4nTbiBaTb MHOXECTBO WU3MEHSEeMbIX
napameTpoB, TakuX Kak:

[0019]- Bug (TuN) 0GOPYLAOBaHUS: CTanepasnnBOYHbIA KOBLU, KNCNOPOAHBIA KOHBEpTep -
BEPTUKANbHOrO TWUMA, 3NEKTpPOoAyroeas cranennasunbHas v LOMEHHas nevb, arperar
KOBLLI-NEeYb, HOE BEPTUKANbHO OpUEHTMpOBaHHOE obopyAoBaHne 1 arperarhbl;

[0020]- napameTpbl 060pyAOBaHWS: BHYTPEHHUI anameTp obopynoBaHus (HanpumMep,
oT 2-15 meTpos),

[0021]- dhakTUUECKOE COCTOAHME BHYTPEHHEN MOBEepPXHOCTU Kopryca obopynoBaHWS
wnn dyTepyemoii nosepxHocT. Koprnyc obopynosanus w/unu  yTepyemas

NOBEPXHOCTb MOXET UMETb pasfndHbie HEPOBHOCTU U ,u,eqoopmau,wo, BKNwo4ad, HO He
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OrpaHMYMBanCh: Nporapbl, NOBPEXAEHUS, CBaPOYHLIE LIBbI, KPUBM3HA U NPoYMe, B TOM
Yncne: Hanu4ne apmaTtypHoro (TennonsonsaLUMOHHOro) ¢rnosi hyTEPOBKMU, KOTOPLIA MOTYT
OCTaBMATb NOJIHOCTbLIO UIKU YacTUYHO, Hanpumep, Npu yTepoBKe Tonbko paboyero crnos
byTepoBKM, WM NpPU HaUyMe apMaTypHOro Cnos W YacTuyHo pabo4yeroc crnos
(hyTepoBKkM, KOTOpble MOryT OCTaBnsiTb Npu dyTepoBke 4acTu paboyero crnos
pyTepoBKuM, Hanpumep, npu yTEPOBKE LUMAKOBOro Nosica B cTanepasnmBOYHOM KOBLLE.
Mpn 3TOM COCTOSIHNE BHYTPEHHEW MNOBEPXHOCTW Kopnyca o6opyaoBaHus wumm
byTepyemoil NoBEepXHOCTW, BKMOYAS BHYTPEHHWUA guameTp oB6opyaoBaHWUs, MOXET
MEHSITbCH Ha KaXkaoM pyTepyemMom yyacTke/oTpeske (MoroHHoM MeTpe/psage/konbue).
[0022]- npoekT (cxema, yYepTexu) yTepoBKM OaHHOMO BuAa 0BOPYAOBAHWA: MapKu
OTHEYMNOPHbIX MaTepuanoB W pasmepb! OrHEYNOPHLIX KUPMWYER, UCMOMb3yeMbiX ANS
hyTepoBkn aaHHOro Bnaa obopyaoBaHUs, BEC OFHEYMNOPHBLIX KUPMMYeEn, cnocob Knaaku
OFHEYNOpHLIX  KuUprnyen (Hanpumep, B repesssky/psigamu/konsuamm), c
NCNoNb30BaHMEM OrHEYNopHOro pacteopa u/vnu 6etoHa nnu 6e3 ux, ¢ ucnonb3oBaHueM
Cyxux cMeceit u/unu HabueHbIX Macc unm 6e3 HUX, KONMUYECTBO PALOB Krnadku, B TOM
yncne: Hanuyme apmaTtypHoro crnosi u 1-2 crioes paboueit hyTepoBKU.

[0023] - hakTu4eckme pasmepbl OrHeYNopPHbIX KUPAUYEH, MPUMEHAEMbIX NPU (PYTEPOBKE,
MOFYT OTAMYaTBCH OT MPOEKTHbIX (CTaHAapTHbIX TUNOPA3MEpPOB NpeanpusaATUs-
N3rOTOBUTENSA OTHEYMNOPHbIX KUPRuYen) ¢ Hopmon gonycka +/- 5-10 MM

[0024]u opyrue napameTpsl.

[0025] YuuTbiBas MHOXECTBO U3MEHSIEMbIX NapamMeTpoB, B KauecTBe pelueHus 3ajauun
aBTOMaTN3NPOBaHHOMN OrHeyrnopHoun hyTepoBku npuMeHsieTcs crnocob
aBTOMaTU3MPOBAHHOW OTHEYMopHoON (pyTepoBkM 0BOpYAOBaHUS U POBOTUIUPOBAHHbIA
KOMMMeKC Ansi OCYyLIeCTBNEeHnsa naHHoro cnocoba, Bknrovawwmii 6ok ynpasneHus,
cogepxaiumi nporpammHoe obecrnieyeHne ¢ obHoensiemoli 3D mogensto yTepoBky,
nporpaMMHbIMK  KOA4amu, anropyutMamu M HEeWpoOHHbIMKU cCeTaMW ANSA ynpasneHusa u
POBOTU3MPOBAHHLIM  KOMMIEKCOM UM MPOLECCOM dyTepoBku  obopypoBaHus
OTHEYNOpHbIMW  MaTepuanamu, KOHTPONEM KavecTBa (YTEPOBKM Ha  KaXaowm
dyrepyemom yqacTtke/oTpeske (NOroHHoM meTpe/pane/konbLe) .

[0026] AsTOMaTn4eckoe obHoBneHne 3D Mmoaenu pyTepoBKYU BHYTPEHHEN NMOBEPXHOCTU
obopynosaHus (yTepyemoin NoBEPXHOCTY) OCYLLECTBISETCA KaXablii pa3 C yKrnagKow
OTAENbHO B3ATOTO OFHEYMOPHOro MaTepuana HenpepbiBHO Ha NPOTSXEHUW BCEro
npouecca QyTepoBKM Ha OCHOBaHUM [JaHHbIX, MOMAYYEHHbLIX CO BCeX [OaTYUKOB
TEXHUYECKOro 3peHus, B TOM Yucre: OT AaTYMKOB, YCTAHOBNEHHLIX HAa MaHuUNynsiTtope

ANA Nofayy OrHeymnopHbIX KUpnuuei ¢ Lenblo onpefeneHns akTMYeckux pasmepos



OTrHEYMOPHbIX KUPMMYei U KOHTPONS HOPMbI JOMyCKa, OT AaTYUKOB, YCTAHOBIIEHHbIX, KaK
Ha nnatdopMe ANA OCHOBHOTO MaHUMynsTopa, Tak i OT AaTYMKOB, YCTAHOBNEHHbIX Ha
OCHOBHOM MaHWUMynATope, OCyLUecTBRsAlWero qQyTepoBKy, nAns CKaHUpOBaHUSA
byTepyemoii MOBEPXHOCTU U KOHTPOMs (PyTEepOBKM Npu NO3ULIMOHUPOBaHUM/YKNanku
Kaykooro oT4enbHO B3ATOro OFHeYynopHoro marepuana.

[0027] TexHUYeCcKUM pe3ynbTaToM 3asiBIIEHHOIO M300peTeHns ABNAeTCcs BO3SMOXHOCTb
aBTOMaTU3NPOBAHHO! OrHeyrnopHon yTepoBkn o6OpyAOBaHUS MeTanypru4eckon
MPOMBILLSIEHHOCT  MPEUMYLUECTBEHHO  BepTuKanbHOro Tuna, B TOM  uucne
CTanepas/iMBOYHbLIX KOBLLUEW, KUCMOPOAHbLIX KOHBEPTEPOB BEepTUKanbHOrO  Tuna,
3NEKTPOAYroBbIX CTanennaBunbHbIX U JOMEHHbIX NeYeit, arperaToB KOBLU-NEYN U NHOro
BEPTUKANbHO OPVMEHTUPOBAHHOTO OOOpYyAOBaHUA U arperatos, WCMOMb3YEeMbIX
HENOCPeACTBEHHO AN NPOM3BOACTBEHHLIX W TEXHONOrMYECKMX NpoLeccos, 0es
HEenocpeaCcTBEHHOro y4yacTus Yenoseka B paboyeil 30He BO BpeEMsi HENOCPEACTBEHHOIO
npovsBoAcTBa (HyTepoBOYHbIX paboT, aBTOMaTM3auns U MexaHusauus npoiecca
byTEpPOBKY, COKpalleHue BpeMeHu yTepoBku, obecneyeHne e BbICOKOro Ka4ecTsa,
NO3BOMSHOLLEro CYLLECTBEHHO COKPaTUTL Bpems NpocTost obopyaoBaHus Ha npoBeneHue
cbyTepoBoUHbIX paboT, B TOM UKCIie HA YCTAHOBKY HOBOW OrHeyrnopHON (yTepoBKu.
[0028] TexHuueckuit  pesynbTaT  u3obpeTeHua  gocTuraetcs Tem, 4YTO  ANA
aBTOMAaTU3MPOBAHHON OrHEYropHON yTepoBkun oBOpYyAOBaHUS MEeTanypru4eckoi
MPOMBILLIIEHHOCTU  MPEUMYLLECTBEHHO  BEpTVKanbHOro  Tuna, B TOM  4Yuche
cTanepasnuBOYHbIX KOBLUEN, KUCNOPOAHbIX KOHBEPTEPOB BEPTUKANbHOTO TwUMa,
3MNEKTPOAYroBbIX CTanennaBunbHbIX Y JOMEHHBIX NeYeil, arperatoB KOBLU-MeYn U UHOro
BEPTUKANbHO OPMEHTUPOBAHHOrO obopyAoBaHWA W arperatos, WCNOMNb3yeMbIX
HEerMoCPeACTBEHHO ANA  NPOU3BOACTBEHHbIX U TEXHOMOMMYECKUX  MPOLIECCOB,
NPUMEHSAETCH CNocoBd, BKOYAIOLLNINA!

1. MogroToBUTENbLHBLIE 3Tanbl, BKOYAIOLLMNE:

[0029]- nocTpoenne 3D Mogenu cyTepoBkM obopyaosaHua u 3arpysky 3D monenu B
OnoK ynpasrieHus,

[0030] - MmoHTaX 3NemMeHTOB KOMTIeKca, COCTOSILLEro Ua:

[0031]no KpalHelt Mepe OGHOrO MaHunynsTopa AN NoAaqu OrHeYrnopHbLIX Kupnuyden,
CHabXeHHOro Mno KpaiHei Mepe OfHWM [aT4UMKOM TEXHUYECKOro 3peHus Aans
CKaHUPOBaHUA 1 onpegeneHns hakTnieckx pasmepoB OrHEYNopHbLIX KUPMuYen, a Takke
[NA KOHTpOns HopMbl gonycka (+/- 5-10 mm),

[0032] koHBeliepa C TPaHCNOPTEPHON JIEHTON ANnA NepemeLleHns OrHeynopHbIX

Kupnuueit B 30Hy yTepyemoro obopyaoBaHus,



[0033] camoxogHoi nnaTdopmel ANS MaHUMYNATOpa, BbINOMHEHHOW C BO3MOXHOCTbLIO
BEpPTUKAIIbHOIO nepemMeLleHns, npyu 3ToM Ha nnatdopmMe NMeeTCs AaTYUK TEXHUYECKOTO
3peHns Ans KOHTPONA BbICOTbI PacrosIOKeHUs NNaTtdopMbl, a Takke PacCTOAHUS OT
mMaHunynatopa Ao dQyTepyeMoil NoBepXHOCTW, AAT4MK pasmelleH Ha nnartdopme
MaHunynsTopa, B TOM 4ucre MoxeT ObiTb pasMelleH Ha camoM ManunynaTope Ans
(byTEPOBKU, TaKKe Ha nnatopme UMEETCs YCTaHOBKA [Afist  3achiMKM  CYyXOro
camocneKarLLerocst OrHeynopHoro MaTepmané,

[0034] pononnutensHo Ans onpefeneHHoro Buaa obopyAoBaHWs, Hanpumep, Ans
cTanepasfiMBoYHbIX KOBLLIEN, KOHBEPTEPOB BEPTUKANbHOrO TMNa, arperaTtos KoBLL-NeYb
W 3NeKTpoAyroBbiX Meven, nopsepraembix yTepoBke, nnardopma MoxeT 6biTb
BbIONHEHA NOABECHOro THMNa C BOSMOXHOCTbIO FOPU3OHTaNbLHOMO NepeMeLLieHus,
[0035] no kpaliHeit Mepe 04HOro MaHUMyNATOpa, KOTOPbIN YCTAHOBMEH Ha nnaTdopme 1
KOTOpbIA  HEMOCPEACTBEHHO BedeT YTepoBKy 0OOpYAOBaHUS  OFHEYNOPHbLIMY
maTtepuanamm n obnagaet He MeHee, YeM YETbIPbMS CTENEHSIMU CBOBOAbI, CHaBKEHHbI
He MeHee, YeM O4HMM JaTYMKOM TEXHUYECKOrO 3PEHNS U HEe MeHee, YeM OHOI Hacaa Ko
ANsi 3acbINKM CYXOro camocreKaloLerocs orHeynopHoro MaTepuana,

[0036] no kpaiiHeit Mepe oaHOI YCTaHOBKW AM1Sl PE3KM OTHEeYMopHOro Kupnuya, kotopas
yCTaHOBMEHa MO XOAy [ABWKEHUA OrHeyrnopHoro kupnuya B 30HY dyTepyemoro
obopyaoBaHusi M pacrnonoxeHa A0 YCTAHOBKM AN HAHECEHMS pacTBopa Ha
OrHEYNOPHbIA KMPMUY, U KoTopas cHabxeHa, No KpalHeil Mepe OOHUM AaTYMKOM
TEXHWHECKOro 3peHust AN KOHTPOIS PEe3Ku OrHeynopHoOro kupnuya nog Tpebyembii
pasmep, [AOMOMHUTENbHO YCTaHOBKa [N PE3KM MOXET OblTb Takke cHabxeHa
MEXaHWYECKMMU 3aXXuMammn ans ukcaumm OrHEYNnOpHOro KMpnuva u MexaHusMom ans
pesku, CHabXeHHbIM anMasHbiM OUCKOM,

[0037]no kpailHeii mMepe OpfHOW YCTAaHOBKM [Nsi HAHECEHWs pacTBopa, KoTopas
cHabxeHa, Mo KpalHen Mepe OfHWUM AATYMKOM TEXHWYECKOro 3PEHUs AMst KOHTPOns
KOMMYECTBA W 30H HAHECEHWS! OTHEYNOPHOrO pacTsopa Ha OrHeynopHbIA Kupnu4, npu
3TOM YCTaHOBKa [Ansl HaHeceHus pacTBopa MOXeT OblTb pacrnonoXxeHa, Kak Ha
nnatgopme B HENnocpenacTBEHHOW ONM30CTU C MaHUMYNSITOPOM, OCYLLECTBSIOWMM
yTepoBKy, Tak 1 Ha noboM yyacTke TPAHCMOPTEPHOIt NEHTbl KOHBEWepa, HO nocne
YCTaHOBKM ANA PE3KN OrHEeYyNnopHOro Kupnu4a,

[0038]no kpailHell Mmepe OAHOW YCTAHOBKM Ans Mofads M 3achifkM  CyXoro
camocreKaloLerocs OrHeyrnopHoro matepuana (Hanpumep, HabuBHasi macca w/unu
OrHEYNOpPHbIA MNOPOLLUOK, CyXWe CMECM), YCTaHOBSIEHHOW Ha MaHunynsaTope AnA

dyTepoBKu;



[0039]ycTaHoBKY nnaTdopmbl G MO KpalHel Mepe OAHUM MaHUMynATOpoM AnA
hyTEpOBKM OTHEYMOPHbIMY MaTepuanamu BHyTpU obOpyLoBaHUA B Hayane nepsoro
yJacTka, ¢ koToporo 6yaeT BbINONHATLCA PyTepoBka,

[0040] ckaHupoBaHue ¢ NOMOLLbIO AATYMKOB TEXHUYECKOFO 3pEHUS, YCTAHOBIEHHbIX Ha
MaHuUMynsTope, ocyllecTersiowero dyTepoBky, n nnatdopme BCell BHYTPEHHEN
NoBEpPXHOCTM 0GOPYAOBAHUS UMK yYacTKa, NoANexallero yTepoBke, Ans onpejeneHus
(haKkTUUYECKOTO COCTOSIHUSA BHYTPEHHE NOBEPXHOCTM U y4acTka, nopnexatimx
dhyTeposke,

[0041] pasgeneHme OTCKaHUPOBAHHOW 30HbLI DYTEPOBKU 0OOPYAOBAHUSA Ha OTAEMbHbIE
yyacTku Ans yTepoBkM B 3aBUCMMOCTW OT Buaa obOOpyAOBaHUS M C y4eTOM
COOTBETCTBYIOLLMX 30H hyTEPOBKM AaHHOTO Buaa obopyAoBaHus (Hanpumep, LLnakoBbii
nosic w/unu BGoliHoe MecTo B cTanepasnMBOYHOM KOBLUE, Hanudne wunu OTCyTCTBUe
apMaTypHOro cros yTepoBkM nNpu oyTepoBke paboyero Cnoii, npoune napameTpbl), roe
MOryT ObiTb WCMONb30BaHbl PasfUyHble Mapku OFHEYMOPHbIX MaTepuanos U
TUNOpasMepbl OFHEYNOPHbLIX KUpnuyen,

[0042] aBTOmaTu4eckoe ob6HoBrneHue 3D moaenu yTepoBKM C y4eTOM HaKTU4eCKoro
COCTOSIHMA BHYTPeHHel noBepxHocTu obopygoBaHus w/unu yTepyeMoil 30HbI Ha
OCHOBaHMUU [laHHbIX, NONYYEHHbIX OT BCEX AAaTYMKOB TEXHUYECKOIO 3pEHNs, B pesynbTaTe
CKaHMpOBaHWH,

[0043] 2. BbinonHeHne yTepoBKY OTHEYNOPHbIX MaTepuanos o6opyaoBaHuUsA, KOTOpoe
OCYLLECTBNSAETCA C MOMOLbIO Onoka ynpasneHusi, CcoAepXkaillero nporpammHoe
obecnedveHune ¢ obHoensiemon 3D Moaernbio, nporpamMHbIMK Kogamu, anroputMmamu 1
HEAPOHHLIMU CETSAIMU, KOTOPbIA OZHOBPEMEHHO ynpasnseT 1 poboTU3NpOBaHHBLIM
KOMMNMNEKCOM, U npoueccoM yTEPOBKU, UCNONb3ys AaHHble, NOonyYeHHbie CO BCeX
[aTYMKOB TEXHUYECKOrO 3pEHUs C MNepeMelleHvem nnaTdopmbl BepTUKanbHO Ans
COBEpLUEHUs KaXX40ro nocneyrouiero yukna gyteposku.

[0044] TexHnyeckunii pesynbTaT Takke AOCTUraeTcs KOHCTpykuuen poboTusnposaHHoro
KOMNnekca pAns  ocylwecTBneHuss cnocoba aBTOMATU3UPOBAHHOW OrHeyrnopHown
hyTeposku obopyaoBaHus MeTannypruyeckon npoMbILLNIEHHOCTY, CoAepXKallero:
[0045]6nok ynpaBneHus, BKIIOYAIOLMUIA KOMNbIOTEP ONSA 3aHecCeHusl, aBToMaTu4eckon
06paboTku, NOCTPOEHUS, KOPPEKTMPOBKU, 0OHOoBMeHUa 3D mogenu yTepoBku € y4eToM
AaHHbIX (haKTUYEeCKOro COCTOSIHWS BHYTPEHHel noeepxHocTu obopydoBaHua unu
yTEPYEMOTO Yy4acTKa, MOMYYeHHbIX B pesynbTaTe CKaHUpoBaHWUS OT OaTYUNKOB
TEXHUYECKOro 3PEeHUs, BbIMOMHEHME pacyeTa KOSiMYecTBa OrHEYrNoOpHbIX MaTepuarnos,

MapkKy, Buaa, TunopasMepa OrHeynopHbIX KI/IpﬂVI‘-lGVI n nocnengosBarenbHOCTU



(o4epenHOCTL) UX MCMONb30BaHWS B npouecce (PYyTEPOBKU, COEOMHEHHbIR CO BCEMM
ocTarnbHbIMK 3neMeHTamu poboTU3NPOBaAHHOIO KOMNMEKEa, YNPaBnsAoLNiA afieMeHTamMm
pobOTU3NPOBAHHOIO KOMMSIEKCa W pOBOTM3NPOBAHHLIM  KOMMMEKCOM, a Takke
npoueccom yTEpPOBKM C MNOMOLLbID nporpammbl ans OBM ¢ asTomaTtmuecku
obHosnsemoinn 3D mogenbio yTepoBkM, NPOrpamMMHbIMKU KOAAMW, anroputMamu u
HENPOHHbLIMU CETAMMU,

[0046]a TaKke ycTaHOBMEHHbI Ha NNaTdOpMe HE MeHee, YeM OAMH MaHMNYNATOP ANSA
(hbyTepoBKM OrHEYNOPHBLIX MaTEPUanoB C HE MEHEe, YEM YeTbIpbMS CTeneHsMu cBoboabl
Kaxkabli, CHaOXEHHbIN AONONHUTENbHO HE MEHee, YeM OAHUM AaTYMKOM TEXHUYECKOro
3peHnsa Co CTOPOHBI 3axBaTa, Takke Ha rnartdopme MoryT bbiTh pasMmeLleHbl YCTaHOBKA
ANs HaHeCeHUs pPacTBopa, a Takke yCTaHOBKA ANS 3aChINKY CYXOro camMocreKatoLwerocs
OTHEeynopHoro maTtepuana,

[0047]coeauHaiemblil  yepes KOHBellep C YCTAHOBMEHHOW BHE 30HLI (PyTEPOBKU
obopyaosaHusi no KpalHei Mepe OfAHON YCTAHOBKOM [ANsl HAaHEeceHUsi pacTBopa U
YCTAHOBKOA [ANA PEe3KM OrHeyrnopHOro Kuprnu4a, Kaxaas W3 KOTopbIX cHabxeHa no
KpaHell Mepe O4HWM [aT4MKOM TEeXHU4ECKOro 3peHus, W Mo KpanHei Mepe ogHUM
MaHUNYNATOPOM AMiA NMOoAaYn OrHEeYNOpHbIX KMPMWYen, KOTOpbIN cHabXeH no KpanHen
Mepe OAHUM AAaTYMKOM TEXHUYECKOTO 3peHUsi, NpeHasHaYeHHbIM AN CKAaHUPOBaHUSA U
onpepeneHnsi (PakTMYECKOro pasmepa OrHeynopHOro KUpMu4ya, M KOHTPONS HOPMbI
A0nycka OTKMOHEHUs, YCTaHaBNUBAETCA Ha MaHUnynsaTope AN1st Nnofgadn OrHeynopHoro
Kuprnuya.

[0048]Npu aToM, B Npouecce dhyTepoBKM NNATEHOPMa C OCHOBHBIM MaHUMNYASTOPOM AfS
(pyTEPOBKU OrHEeynopHLIX MaTepuanoB YCTAHOBIEHA C BO3MOXHOCTLIO BEPTUKANbHOMO
nepemMeLleHns, a AnA onpefeneHHbIX KOHCTPYKUMA obopyaoBaHusi, NoAfexatlero
dyreposke, nnatdopma BbLINOSHAETCA TMOABECHOW C BO3MOXHOCTbIO elje U
FOPU3OHTanNbHOro NepemMeLleHns.

[0049]1Bnok ynpaBrneHus MOXeT ObiTb COEAMHEH C OCTaNbHLIMKU SreMeHTaMu
3MNEeKTPU4ECKu.

[0050]MpucyTcTBytolne B TecTe [aHHOW 3asiBKM TEPMUHbI UMEIKOT CcrieayloLyme
3HaJYeHus:

[0051] ArperaT koBLU-NeYb (YCTaHOBKA KOBLU-MEYb UMW arperat KoMnnekcHon obpaboTku
cTanu) — yCTaHOBKa B BWE KOBLUA C KPLILIKOW ANsi packUCNEHus U pauHUpoBaHus
cTanu nNpoAyBKOW CHU3Y aproHoMm Wiu a3oToM W NoAorpeBa anexkTpoaamMu, BBOAUMbBIMA

Hepes OTBEPCTUA B KPbILLIKE.
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[0052]Briok  ynpaenewus  —  YCTPOWCTBO  OcCyllecTBRAlollee  ynpasnexHne
POGOTU3NPOBAHHLIM KOMMNEKCOM W MPOLIECCOM  Kraaku/gyTepoBkn obopynosaHus.
CoAepXUT KOHTPOIMEPbl, MUKPONPOrpaMMHblE aBTOMAThbl, 3JMEKTPUHECKME CXeMbl.
O6s13aTeNnbHbIM aneMeHToM Brioka ynpasneHus ABNAETCSA NPOMbILLNEHHbIA KOMMblOTep,
copgepxalmii  nporpaMmHoe obecnedenue, nNporpaMmHble KOAbl, anroputMbl U
HEMPOHHYIO CETb;

[0053] JaTumK TEXHUYECKOTO 3PEHWs — YCTPOWCTBO, hopMupyoliee ABYMEPHYIO Ui
TPEXMEpPHYIO KapTMHY OKPYXalOLEero npocTpaHcTea. B kauecTBe TakuxX YCTPOWUCTB
Hanbonee M3BECTHLIMU ABMSIIOTCS, HanpuMep, NuAapbl (asepHble pagapbl), CoOHapbl
(ynbTpasByKoBble pafapbl), BUOEO KaMmepbl,

[0054] [loMeHHas neyb (OOMHA) — MeTansypruyeckas BepTUKanbHO pPacnojiokeHHas
neys LWAaxTHOro Tuna Ans BbiNnaBky YyryHa u peppocnnaBoB 13 Xene3opyaHoro Cbipbsi.
JomMmeHHaa neyb npepcTaenseTr cobon  HenpepbiBHO AencTBylOWmniA  annapar.
OrxeynopHas dyTepoBka (knagka) AOMEHHO neyy npefHasHa4YeHa Ans yMeHbLIeHNA
TensnoBbIX NOTEPb U NpeoXpaHeHns Koxyxa (kopryca obopygoBaHus) OT BO3AeicTaunA
BLICOKMX TEMMEPATYP W OT KOHTAKTa C XWAKUM MEeTanniom u wrakom. [ins dyTeposku
[OMEHHON MeuYn MPUMEHSIIOT OrHeyrnopHble MaTepuanbl  pasnuYHbIX  Mapok U
KayeCTBEHHbIX XapakKTePUCTUK, MPOYHOCTLIO U MIIOTHOCTHIO.

[0055] KoHBepTep BEPTMKaNbHOTO TUNa (KUCMOPOAHLIA KOHBEPTEP) - MeTannyprudeckui
arperaT BepTvKanbHOro Tunma [AnA MOofyyeHuss cranu 13 NpeasaputenibHo
pacnnasfieHHOro YyryHa W LUMXTbl NPOAYBKOW BO3AYXOM WM TEXHWYECKU HUCTbIM
kucrnioponom. KoHBepTtep npeacrasnsieT cobolt EMKOCTb, COCTOSILLYIO M3 Tpex yacTten:
BEPXHEN — LUNema, cpeaHeit — LMnuHAPa N HKHen — auna. [rnie MoxeT ObiTh
APWUCTaBHbLIM, BCTABHLIM UMM LIEMNbHLIM C LMNWHAPUYECKOR YacTbio. B aTom cnyyae
KOHBEpTEpP Ha3blBAlOT [NyXOAOHHbIM. Marnble BepTukanbHbie koHBepTepbl (30 T)
VICMOIb3YIOT, KOHBEPTUPYS LUTEIH A0 NOMYYEHNsi HEPHOBOM Meau U Ansi pacMHNpoBaHNs
cbeppoHuKensa nyTem  OKUCIUTENbHOW NpoayBkun. BmMecTuMocTb  CYLLECTBYHOLLUX
koHBepTepos cocTasnseT oT 30—800 ToHH M Mo¥eT ObiTb Bbilwe. dyTeposka
KOHBEpTepa ABMAETCS OCHOBHOW, [BYX- MWW TPEXCOWHOW — apmaTypHOro,
ApuMblKaloLero K koprnycy U 1-2-x cnoeB pabouero. ApmaTtypHblii  crnou
HENOCPeACTBEHHO NPUMLIKAET K KOXyXy (kopnycy). Pabouwit crnioi, kak npasuro,
TonwmHoii 500-800M, KOHTakTUpyeT ¢ wMeTamsioMm u wnakoMm,. Ha HeBonblumx
KOHBEpTepax Knaaky AenatoT U3 kupnuyeit B oAuH psaja, Ha OonbluerpysHbix -— B [Ba
psaa Brnepesssky. Mexay pabouum 1 apmaTtypHbIM CrosAMu OOLIMHO BbINOMHAETCS

HabuBKa 13 Macchl, N0 XMMCOCTaBy COOTBETCTBYoLe paboyemy crioto.
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[0056] Manunynatop ans  yTEepOBKM  OFHEYMOPHbIX  MaTepuanos  (OCHOBHOM
MaHUNynaTop) — MexaHWsM pAns  YynpaBneHus NpPOCTPAHCTBEHHBIM MOMOXKEHUEM
OrHEYNOPHbIX KUPNUYEN N OrHEYNoOpHbIMU MaTepuanaMu C HECKONbKUMW CTerneHsMu
ceobofbl, nNpefHasHadeH [Ans  BLINMOMHEHWS KNAAKM OFHEYMOPHbIX KMpnuden u
HaHeCeHUA/3acbinkn OrHEynopHbLIX CMEeCceil, pacnonoXeH Ha nnatdopme BHYTPU
obopynosaHus;

[0057] MaHunynsaTop Ans nogayn orHeynopHbIX KUPMUYel — MeXaHN3M, KOTOPbIN CIyXUT
ANA nepemeLleHnss OrHeynopHbIX KUpMuYen 3afaHHbIX TUNOpPasMEepoB W MapoK ¢
NnoAdOHOB Ha KOHBENEP.

[0038] HabusHas macca (maTepnan) — aneMeHT (hyTEPOBKN BHYTPEHHEN NMOBEPXHOCTU
obopyAoBaHns pasnuyHbIX Mapok

[0059] OrHeynopHbIt  Kpnuy  —  3fIeMEeHT  (PYTEPOBKM BHYTPEHHEN MOBEPXHOCTY
obopyfosaHust, npefHasHayYeHHbI AN 3aluUTbl BHYTPEHHEN MOBEPXHOCTU Kopmnyca
(koXyxa), CAenaHHOro, Kak npaBwrno, W3 MeTanna, OT W3Hoca B MNpouecce
TEXHOMNOTMYECKO 1 NPON3BOACTBEHHON 3KChyaTaunn o6opynoBaHus.

[0060] NnaTdopma — camoxoaHas nnowjagka (KOMecHoro, ryCEHNYHOro, PEnbCOBOro U
noAgBecHoOro Tuna), npefHasHadeHHas [Afst YyCTaHOBKW Ha HeM Heobxogumoro
obopynoBaHus 1 no KpaitHel Mepe 04HOTO MaHUMyNAToOpa Anst PyTEPOBKM OrHEYNOPHbIX
maTepuanoB. C BO3MOXHOCTbIO FOPU3OHTANBHOMO U BEPTUKANBHOTO NepeMeLLeHus;
[0061]PacTBop pana knagku — pacTBOP ChEUManbHbIX  OrHEYNOPHbIX Mapok,
npefHasHayeHHbIn AfS UCMOMb30OBAHUA C OrHEYNOpHbLIMM KUPnMYamn B npoLecce
Knanku/yTeposkn. HaHOCKUTCS Ha NPOAOIIbHYIO MOBEPXHOCTU OrHEYNOPHOro Kupnuya
pasfMyYHOM TONLWMHON. TalKe NCMoMb3yeTCs AN BbIpaBHUBAHWA HEPOBHOCTE Kopnyca
obopyaoBanusi, Anst KOPPEKTUPOBKY KUPNUYeit B npouecce knaaku/dpyTeposki;

[0062] CtanepasnuBouHbIii KOBLL (CTANbKOBLL/MUTEMHbIA/3aIMBOYHbINA KOBLL) — CTarbHOM
Unu YyryHHbI cocyn Onst npyema XWAKOW CTamnu, pacnnasiieHHOro Metanna, LreitHa
WNy Linaka, YyryHa 13 MeTannypruyeckoro arperara, €ro KpaTkoBpeMEHHOrO XpaHeHus,
pauHUpoBaHNs, TPAHCMOPTUPOBKN U PA3NUBKU €e, HanpuMmep, B U3NOXHULIbI UMK B
Kpuctannusatop MHIJI3; umeer cdopmy yceuyeHHOro KoHyca ¢ GonblUMM OCHOBaHWEM
BBEPXY U hyTepyeTca U3HYTPU OrHeyrnopHeiMuU maTtepuanamu. Ctanb U3 KoBLia MOryT
pasnueaTb Yepes3 OAuH WNu [ABa cTakaHa B [iHe KoBwa. OTBepCThE CTakaHa 3aKpbIiBatloT
N OTKPbIBAIOT CTOMOPOM UNU LLUMBEpHbLIM 3aTBOPOM, NepeaBuraeMbiM rMMapasnuyYeckum
NPMBOAOM MMM BPy4YHYO. Hanpumep, 3anvBOYHbLIA KOBLU WUCMOMb3YOT ANS 3anMBKMU

KUOKOro MeTanna B MeTannypruyeckun arperat, Hanpumep, Ona 3anuBKW YyryHa B
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KOHBepTep, KoTopbih no dopme nofobeH cranepasnMBOYHOMY KOBLUY, HO UMeEeT
CNoLHOoe OHO U CHabXeH CNNBHLIM HOCKOM.

[0063]Cyxass cMecb — camocreKalolanca cyxaa CMeChb creunarnbHbIX OrHeynopHbIX
Mapok, UCronb3yeTcs B kKadyecTBe HabuBku aHa obopyaosaHns n/uniu 3anonHeHus LWBos
Knagky u/unu 3anornHeHnst 3a30p0oB MeXAY apMaTypHbiM u/unn pabounm crnosmu

[0064] KoHBeilep — KOHBEWEp HENpepbiBHOTO TuMa, ChAYXWUT ANs TPaHCNopTUPOBKM
OTHEYNOPHOro KMpnu4a OT MaHwmynsatopa Ana nojadn OrHEYNnopHbIX Kupnuyen K
MaHWMYyAATOPY AN KagKku OrHeymnopHblx MaTtepuanos. CoAepXUT KOHBEWEpHYo
neHTa (TpaHcrnopTepHas);

[0065] Lukn yTepoBKM — MPOLECC KIagKy OrHeynopHbIX KUPMUYed U OrHEYNOpHbIX
mMaTepuanos  Ha  onpefeneHHom  ydacTke  obopyaoBaHus  C MOMOLLBIO
poBoTN3NPOBAHHOIO KOMMNNEKca.

[0066] dyTepoBka — O0ONMUOBKA OFHEYNOPHLIMU, XUMUYECKU CTOWKMMYU, a TaKke
TENMAoOU3oNsALMOHHLIMA - MaTepuanamy (OrHEeyrnopHble KUpNuyKn, MepTenu, Cmecy,
pacTBOpbl, HabWBHble Maccbl ¥ Mpoyne), KoTopbiMu dyTepyeTcs BHYTPEHHSS
NOBEPXHOCTb MEeTanypruyeckux arperatos u obopyaoBaHusa. K dyTepoBke OTHOCATCS
mobble OrHeynopHble MaTtepuanbl, KoTopble obecneumBaloT 3awuTy BHYTPEHHEN
MOBEPXHOCTEN OT BO3MOXHbIX MEXaHUYECKUX, TEPMUYECKNX, (PUSNYECKUX U XUMUYECKUNX
NnoBpeXaeHni.

[0067] BnexTpoayrosaa crariennaBunbHas nedb (gyrosas cranennasurbHas nedb) -
afiekTpuYeckas nnasunbHasi Nevyb, B KOTOPOW WCMONb3YeTCA Tennoson ekt
SNEKTPUYECKON Oyrv Ans NraBku MeTaruioB M Apyrux matepuanos. B obosHayeHuu
[AYroBOW cTanennaBuibHOW Neyu, Kak rnpasuno, NpucyTcTByeT €€ EMKOCTb B TOHHAX
(Hanpumep, OCM-12). Ounana3oH nevel Bapbupyetca oT 1 go 1000 ToHH. OpgHa U3
rnaBHbliX OCOOEHHOCTEW AYyroBO neun — BO3MOXHOCTb [OCTUXEHWs B paboyem
NpocTpaHCcTBE BbICOKOW Temnepatypbl (4o 2500 °C) [dyrosas cTanennasunbHaa nedb
(ACIT) cocTouT U3 nNnasunbHOM BaHHbl (paboyero npocrpaHcTea), perynsaropa MoLHOCTH
AyrM 1 BCOMOraTeNbHbIX TEXHOMOMMYECKMX MEXaHU3MOB, MMO3BOMAIOLUX OTKPbITh
(3akpbITh) cBOA neyun, cobpaTth LWMak U BbINYCTUTL pacnnasneHHbin meTtann. [lnaska
cTanu npousBoguTcs B paboyem NpOCTPaHCTBE Tevu, KOTOpOoe OrpaHnyYeHO CBepXy
KyrnonoobpasHbiM CBOAOM, CHU3Y 1 ¢ BOKOB, COOTBETCTBEHHO, cdhepuveckuM noaoM 1
CTEHKaMU, KOXYX KOTOPbIX U3HYTPM BbINIOXEH OrHEYnopHeIM Martepuanom. dyreposka
AYroBbIX CTanennaBuiibHbIX NeYe COCTOUT N3 TPeX OCHOBHbLIX YacTel: NOAWHbI, KiaaKu

CTeH un ceoja.
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[0068] OnekTpnyeckoe coeguMHeHMe — COEOMHEHME Y4acTKOB W ANEeMEHTOB
poBOTUIMPOBAHHOIO KOMMNNEKCa B OOLLYIO 3M1EKTPUYECKYIO LiENb.

[0069]ApmaTypHblit  Crioil  byTepoBKM — 3NEMEHT  KOHCTPYKUUU  pyTeposKy,
obecneynBaloLLMii TENIOBYIO U3ONALUMIO ANS CO3AAHUSA CTABUMbHBIX YCIIOBUIA Pa3nuBKi,
a Tawke rapaHTupyet 6esonacHocTb AN kopnyca (koxyxa) obopyaoBaHus, caenaHHoro
u3 meTanna, B cnyvyae paspylieHus paboyero cnos. Knagky cTeH apmaTypHOro crost
BbINOJHSAIOT, Kak NpaBusio, C UCMONb30BaHNEM OrHEYMNOPHbLIX PacTBOPOB NO XMMCOCTAaBY,
COOTBETCTBYIOLLEMY MapKku UCMOsb3yeMoro OrHeynopHoro kupnuuya. Kak npasuno,
TONWMHA apMaTypHoOro cnos yBeNMYMBaeTCs C MOBbILLIEHWEM BMECTUMOCTU
obopygoBaHus.

[0070] PaGounit cno cyTepoBKM -  3NEMEHT KOHCTPYKUMKU (OyTepOBKM, KOTOPLIN
HaxoAWTCA B HEMNOCPEACTBEHHOM KOHTaKTe C pacnnasBom, M3HaluMBaeTcsl ObICTpo,
onpegenss obLyo cTonkocTe Anst obopygosanus. MNpu onpegeneHun Heo6GxoaMMon
TONLMHbI paboyero cros yunTbiBaeTcs Tonorpadusi €ro U3HOCa Mo BbICOTE U NepUMETPY
obopynosaHus. OrHeynopHble KUpnuym pabouero crnosi 3HalIMBaTCS HePaBHOMEPHO.
[MoBbILLEHHbI M3HOC OrHeynopoB HabniofaeTcst B paiioHe LWUIAKOBOTo fnosica U npw
nonagaHuu CTpyu BbifyCKaemoro MeTansna Ha CTEHKM KoBwa. B HkHel yactu knagka
usHawmsaeTcA B [OBa pasa ObicTpee, yemM B BepxHel. OTo cBaA3aHoO ¢ bHonee
MPOAOIKMTENBHBIM  BO3AESICTBMEM pacrsiaBa Ha HWKHWE Y4acTKM YTEPOBKUA M
BonbluMM  rMAPOCTATUYECKUM  JaBMEHWEM, MOBLILLIAKLWMM MPONUTKY OrHeyropoB
meTannom. [losToMy AN YANMHEHUS KOMMNaHWU KOBLUEM U CHWDKEHUS YAEeNbHOro
pacxofa OrHeyrnopoB, KMafKy No BbiCOTE KOBLUA WU3rOTOBMSIOT, YBENUUMBAA TOMLLMHY
nponopumnoHanbHO e€ U3HOCY, a Takke ycunueaioTt eé€ "GoeByo" yacTb.

[0071] 3asiBnsiemoe n3obpeTeHue NOACHAETCS YepTexamu:

[0072]Ha dwmr.1 cxematuyecku npeacTaBneH pPoGOTUIMPOBAHHbLIA KOMMIEKC Ans
dyTepoBkn obopysoBaHuUs BEPTUKANBHOTO Tuna B 6a30BOM  WUCMOMHEHWM C
BO3MOXHOCTbIO BEPTUKANLHOTO MepemellieHnsi nnaThopmbl C SATHMKOM TEXHUYECKOO
3peHust Ha nnaTtopme MaHUNynaTopa, gatiynukamu pakTUUEeCKOro COCTOSHUA Kupnuyen
Ha nnatdopme MaHunynaTopa, yCTaHOBKOW AN HA HECEHUS pacTBopa — Ha nnaTtdopme
MaHunynsiTopa,

[0073]Ha cur. 2 cxemaTtuuecku npencTapneH pPoBOTUNPOBAHHLIA KOMMMEKC ANns
dyTeposkn obopynoBaHWs BepTUKANbHOrO Tuna B 0a30BOM  WCMNOMHEHWW C
BO3MOXHOCTbIO BEPTUKaNbHOro nepemMeLyeHns nnatgopmbl ¢ 4aTYMKOM TEXHUYECKOrO
3peHust Ha nnaTgopmMe MaHMnynaTopa, AaTynkamm akTUYeCcKoro COCTOSIHUS Kupnuyei

Ha nnaTtcdopmMe MaHUMyNSTOpa, YCTaHOBKOM ANs Ha HECEeHMS pacTBopa — Ha nnatdgopme
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MaHUNynaTopa, NOMELUeHHbI MOSNHOCTbIO B pamkax obopyhoBaHus, noAanexatilero
dyTeposke,

[0074]Ha dwur. 3 cxemartudecku npefcTaBrieH pPoBOTUIMPOBAHHBIA KOMMIEKC C
JaTymkamn haKkTUYEeCKOro COCTOSIHUS Kupnuyel 1 yCTaHOBKON ANsi HAHECEHUS pacTBopa
— Ha TPaHCNOPTEPHOWN NeHTe,

[0075]Ha cwur. 4 cxemaTuyecku npefcTaBneH poboTU3MPOBaHHBLIN KOMMNEKC C
[AaTYMKaMy aKTUYECKOro COCTOSIHUS KMPNYel 1 yCTaHOBKOW ANs HAHECeHWs pacTeopa
— Ha TPaHCMOPTEpHOI NeHTe, NOMELLEHHbI B paMkax 0bopyaoBaHusi, noAnexailero
dyTeposBke,

[0076]Ha dwur. 5 npeactaeneH pobOTUSNPOBAHHbBIA KOMMIEKC Ans dbyTEepOBKU
o6opynoBaHusi BEpTUKanbHOrO Tura B NOLBECHOM WCMONHEeHUN C BO3MOXHOCTbLIO
[OMONHUTENBHOFO FOPUSOHTANBHOIO NepeMeLLeHNsl, pasMeLLeHHbI Ha hyTepOBOYHON
ame,

[0077] Ha dwur. 6 npeacTasneH poGOTUSMPOBAHHbLIA KOMMMEKC AN hyTepOoBKY
o6opynoBaHMs BEPTMKANbHOrO Tuna B MNOABECHOM WCMONHEHUN C BO3MOXHOCTbIO
[LOMOMHUTENbHOIO rOPU3OHTANBHOIO NepemeLleHnsi, pasmMeLleHHbIN Ha npucTaske,
[0078] Ha npeacTaBneHHbIX hurypax UMeroTca crneayoLme nosmuuu:

1 — MaHWUNynAaTop AN NOAa4u OrHeYNoPHbIX KUPMUYed,

2 — KOHBelep Ans NepemeLleHNs OrHeYMOpPHbIX KUpnnde B 30HY pyTepoBKY,

3 — ycTaHoBKa ANA pe3ky OrHeYnopHOTro Kupnuya,

4 — ycTaHOBKa [ANA HAaHECeHWs pacTBopa ANA Knaaky OrHeynopHOro Kupnuya,

5 — nnardopma Ans MmaHunynsaTopa Ans QyTepoBky,

6 — MaHunynaTop Ans pyTepoBKy,

7 — JaT4YMK TEXHUYECKOro 3pEeHUst Ha MaHunynaTope AN yTepoBky,

8 — ycTaHoBKa A1 HAHECEHMS pacTBOpa Ha OrHEeYMopHbIA KUpMinY,

9 — ycTaHoOBKa A5 3aCbIMNKX U 3aMOSTHEHUS CyXuX MaTepuarnos,

10 — 6ok ynpasrneHus,

11 — AaT4YMK TEXHUYECKOTO 3PEHUS Ha YCTaHOBKE ANA PE3KU Kupnu4a,

12 — QaTUYMK TEXHNYECKOrO 3pEeHUs Ha YCTaHOBKE AN HaHeceHUs pacTBopa,

13 — faTumMK TEXHUYECKOro 3peHus Ha nnatdopme Ans MaHunynatopa Ans MyTepoBKy,
14 — naTYMK TEXHUYECKOTO 3peHNs AN KOHTPONs hakTuieckoro CocTosiHuA yTepyemblx
KMpNUYEen, YCTAHOBIEHHbIV HA MaHUMyNsaTope ANA nogavu Kuprvyen,

14.1 - paTynMK TEXHMYECKOro 3peHUs AN KOHTPOonsa (PakTU4ecKoro COCTOSIHUA
dyTEPYEMBIX KMPNNYENR, YCTAHOBIIEHHbIR Ha TPaHCNOPTEPHON NEHTE,

15 — MmexaHu4eckne 3axumbl ANa pukcauumn KMpnuyYen Ha ycTaHoBKe ANns pesKy,
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16 — Hacagka ans 3ackInkK 1 3anoSIHEHUSA CyXMX MaTepuanos,

17 — noaAaoH ¢ hyTepOBOYHLIMU KMPAUYAMM.

[0079] NMogpobHoe onucaHne n3odbpeTteHus

[0080] PoboTnanpoBaHHbIN KOMMNEKC COCTOUT U3:

[0081] no kpaiHen mepe ogHOro MaHunynsaTopa 1 ons nogavu orHeynopHbIX KUpMUYen,
KOTOpPbLIA CHabXeH Mo KpanHei Mepe OgHUM AAaTYUKOM 14 TEXHUYECKOro 3peHUs, Takom
AaTYNK TEXHUYECKOro 3peHns MOXET BbiTb YCTAHOBIEH Kak HA camoM MaHunynsatope,
TaK U Ha TpaHCnopTepHOW NeHTe oTAenbHo 14.1,

[0082] no kpaiiHel Mmepe O4HOro KOHBeepa 2 ¢ TPaHCNOPTEPHOI NEHTOM,

[0083]no kpaiHei mMepe OAHON ycTaHOBKM 3 Ansl PE3KM OrHEyrnopHOro Kupnuuya,
pacnosioXeHHOW Ha KoHBeWepe 2 no Xody LABWKEHUS OFHEYMNOPHOro kKupnuya K
MaHunynsaTopy 6, ocywectensiowero dyTepoBky obopyaoBaHusA, U cHabXeHHaa mno
KparnHen Mmepe ofHUM AaTYMKOM 11 TEXHUYECKOrO 3peHus,

[0084]no kpailHelt Mepe OAHOW YCTAHOBKM 4 ANS HAHECEeHWs pacTeBopa ANA Khajaky,
pacrnosnioXeHHOW Ha KoHBeWepe 2 o Xxody ABWKEHUS OFHEYNOPHOro Kupnuya K
obopynosaHunio, n cHabxeHHas Mo KpalHel Mepe oAHVMM OATYUKOM 12 TEXHUYECKoro
3peHus,

[0085]no kpaitHen mepe opHou nnatdopmbl 5 ANd MaHunynaTopa Ana yTepoBKy,
CHabxXeHHO No KpaiiHel Mepe 0aHUM AaTUMKOM 13 TEXHUYECKOTO 3PEHUs U YCTaHOBKOM
9 ANns 3acbiNKy 1 3anofHEeHUs CyxXnx MaTepuarnos,

[0086] ycTaHoBnEHHbIR Ha nnaTdopme 5 no kpailiHeil Mepe OAuH MaHunynsaTop 6 ans
hyTepoBKK, CHAOXEHHbLIN NO KpanHeln Mepe OAHUM AATYUKOM 7 TEXHUYECKOTO 3pEeHus,
Mo KpaHen Mepe ofHoW Hacagkon 16 Ans 3acbinku 1 3anofHEHUs CyXuUX MaTepmnanos
[0087]1n 6nok 10 ynpasneHus.

[0088]Mpn aToM no KpailHel mMepe OAUH MaHUNynAaTop 1 AnsA nogayy OrHeyrnopHbIX
KMpnnyen, cHaBxeHHbI No KpanHen mepe ogHUM AaTynKom 14 TEXHUYECKOTO 3peHus,
yCTaHaBnmBaeTcs PsiAOM C MECTOM UMW B 30HE CKIMaAMpPOBaHMs OTHEYNOPHbIX Kupnuien
U mMaTepuanos, B orpefeneHHOM ucrnonHeHuu (dpur 2 n 4) MaHunynsatop 4na nogayn
OrHEYMOPHbIX KUprNuyein mMoxeT ObiTb pacnosnioxeH B pamkax obopynoBaHus,
noanexatyiero yyTepoBke.

[0089] C nomotubto 1o KpaiHen Mepe 0gHOro MawunynsTopa 1 4na nogayy orHeynopHbIX
KUpNnMYen ocyLLeCTBRSETCA NepemMeLleHne OrHeyrnopHbIX KUpNnu4en 3agaHHbIX Mapok u
TUNopasMepos B ofnpeaeneHHon nocnefoBaTenNbHOCTM Ha KOHBenep 2, ¢ NOMOLLbIO MO

KpailHeil mepe ofHoro gatyvka 14 TexXHWYECKOro 3peHusl, YCTAHOBIMEHHOTO Ha
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maHunynsTope 1 Ans nogayn orHeynopHbIX kupnudeit, nubo gatyvka 14.1 TEXHU4ECKOro
3pEHNsi, PaCMONOXEHHOTO Ha TPAHCMOPTEPHOW nNeHTe, CKaHWpyeTCs Kaxxablia
OrHEeyrnopHbIl KUPNVY Als onpeAeneHusa HakTMieckoro pasmepa orHeynopHoro kupnna
M KOHTPOSS HOPMbI OOMycka OTKOHEeHMs B pasMepe, mpu 3TOM ecnu hakTu4ecKkui
pasmMep OFHEYMOpHOro Kupnuya He COOTBETCTBYET HOpme Jonycka, To AaHHbIN
OTHEYMOPHbIA KUPMWUY NepeMeLiaeTcs MaHWUnynsTopomM AflA NoAaYyu OrHeynopHoro
kupnuya B 30Hy Bpaka, KoTopas MOXeT pacnonararbca B HenocpeacTBEHHON 6nn3ocTu
OT 30Hbl PaCMONOXKEHUs/YCTaHOBKM ManunynsaTopa 1 Ons noAaayn  OrHEYNoOpHbIX
Knupnuyei,

[0090] Mo kpaitHeit Mepe ofuH KoHBelep 2 ¢ TPAHCNOPTEPHON JIEHTON OOHVUM CBOUM
KOHLIOM pasmellieH PSAOM C MaHunynsaTopom 1 Ans nofadvn orHeynopHbIX Kupnnyen, a
OpyruM 3aBefeH B 30HY (byTepoBKM U pacnosioXeH HenocpeAcTBEHHO pPsAoM C
nnatcopmoit 5 Takum o6pa3om, 4ToGbl MO KpaHEW Mepe OAVNH MaHunynsaTop 6 ana
(OYTEPOBKM OTHEYNOPHLIX MaTepuanos, YCTaHOBMEHHbIN Ha nnatcdopme 5, umen
BO3MOXXHOCTb CHSATUSI C HETO OFHEYMOPHbBIX KUpNUYeil.

[0091] YcTaHoBKa 3 AN pe3ku OrHEyrnopHOro kvupnuya pasmelleHa HenocpeacTBeHHO
PSOM NGO Ha TPAHCMOPTEPHO SleHTe 2 Takum o6pasom, YToOkLI obecneumnsaTh pesky
OrHeynopHOTro Kupnuya no ero AnvHe nof tpedyembie pasmepsbl, onpenensemblie Onokom
10 ynpaBneHns B peaynbTaTe CkaHMpoBaHusa (yTepyemoil 30HbI Ha OCHOBaHUN AaHHbIX
oT pgaTumkoB 11 TexHudeckoro 3penusi. KOHTpoOnb pesku OrHeynopHoro Kupnuda nop
Tpebyembill pasmep u akTudeckwii pasmep TpebyeMol YacTh OrHEeYnopHOro Kupnuya
nocne pesku OCYLUECTBASETCS C MOMOLIbIO MO KpaiHel Mepe OAHOro Aartduka 11
TEXHUYECKOTO 3PEHMS, YCTAHOBIEHHOIO B HEMOCPEACTBEHHOM 6NN30CTN OT YCTAHOBKY 3
UK Ha camoil ycTaHoBKe 3. Peska OrHeyrnopHOro Kupnuya ocyLeCTBIIAETCst YCTaHOBKON
3 no ASMHE OrHeynopHOro kupnuya. B npolecce pesku OrHEYMOopHbIA Kupnuy MOXeT
6bITb 3athMKCUPOBAH C MOMOLLBIO MO KpaiiHel Mepe 2 (ABYX) MeXaHN4eCcKux 3axumos 15.
Peska MOXET OCYLLECTBIAETCA YCTAHOBKOW 3, Kak CBEepXy, TakK U CHU3Y OFHEeynopHOro
KMpMMYa MeXaHusMoM Ans pesku. MexaHusm Ans peskun moxeT ObiTb CcHabxeH
anMasHbiM  AuckoM. CKOPPEKTUPOBAHHLIN pasmep OrHEeYNnopHOro Kkupnu4a, nocne
CKaHWUPOBaHNsA haKTUYECKOro pasmepa JaTunkaMn TEXHUYECKOTO 3peHust, npojorkaeT
OBWXEHNE KOHBEepoM 2 K ManunynsaTopy 6 ans ytepoBku OrHEYNOPHbLIX MaTeprnanos
LSl ero NocrneayoLLero nosuLMoOHMPoOBaHUS B pAA/KOmMbLO.

[0092] YcTaHoBKa 4 Anisi HAHECEHUSs pacTBopa AfA Knagkn MoXeT ObiTe pasmelieHa
cHapyxu (cur. 3) dyTrepyemoro 0GOpPYyAOBaHWSA HEMOCPeACTBeHHO nubo Ha

TpaHCNopTEpHOIt NIeHTe KoHBelepa 2 Takum obpasom, 4Tobbi obecneunBaTh HaHeCEHUE
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pacTeopa Ha nepemeljaemMble TPaHCMNOPTEPHOW NEHTOW OrHEynopHbIE KUPMUYK, ecni
CYLLECTBYIOT OrpaHW4YeHUs BHYTPeHHero auamertpa obopyaosaHua (dytepyemoii
noBepXHOCTH), NMnbo Ha nnaTcopme 5 B HeNoCpeaCTBEHHON BIM30CTI C MaHUNYNATOPOM
6 ona dyTtepoBkn orHeynopHsix matepuanos (dwmr. 3,4) Takum o6pasom, 4Tobbl
obecneunTb HaHeCeHue pacTBOpa Ha OTHEYNOPHbIA KUPMUY HENOCPECTBEHHO B 30HE
(hyTepoBKM ANA COKpaLLEHUss BpEMEHU [aHHON onepaLui.

[0093]Ecnn ycTaHoBka 4 pacrnonaraeTcsi CHapyxu, TO OHa yCTaHaBMMBAeTCs nocne
YCTaHOBKWN 3 A1 PE3KMU OTHEYNOPHOro Kupnuya, 4Tobbl B crnyyae HeoBxoAuMocTH nocne
KOpPEKTUPOBKN pasmMepa OrHeynopHoro nopg Tpebyemblit pasmep, onpeaeneHHbin
6rnokom 10 ynpasneHns, BbINOMHUTL HAHECEHWE OTHEeYMopHOro pacTBopa Ha AaHHbIN
OTHEYMOPHbIA KUPMUY, NMPU 3TOM KOHTPONb 32 HaHECEHWEM OrHEYMOPHOro pacTsopa,
BKMOYas €ro TOJLUMHY, KOMWYECTBO U 30Hbl HaHECEHWst Ha OrHeynopHbIA Kupnuy,
OCYyLLEeCTBMSAETCA C NOMOLLbIO MO KpailHen mMepe ogHoro gatymka 11 TexHuyeckoro
3peHNst, yCTAaHOBIEHHOMO B HENOCPEACTBEHHON BAN30CTN OT YCTaHOBKU 4 UMK Ha camoi
ycTaHoBKe 4.

[0094] Ecnu ycTaHoBKa 4 pacnonaraeTcs Ha nnatdopme 5, To KOHTPOMb 3a HAHECEHUEM
OrHEYNOPHOro pacTBopa, BKIOYas €ro TOJILMHY, KONUYECTBO U 30HbI HaHECEeHUs Ha
OFHEYMNOPHbINA KUPTMMY, MOXET OCYLLECTBMATLCA C MOMOLLbLIO NO KpaltHei mepe ofHOro
Aatymka 13 TEeXHUYECKOro 3peHusi, pacnonoXeHHoro Ha nnatdopme 5 wnu Ha
MaHunynsaTope 6 Ans yTepoBKy OrHeYNnopHbIX MaTepuasnos.

[0095]MaHunynatop 6 Ans yTepoBKA OTHEYNOPHLIX MaTepuarios YCTaHOBNEH Ha
nnarcpopme 5 n cHabxeH No KpaiHei Mmepe OAHUM AATYUKOM 7 TEXHUYECKOrO 3pEeHuUs,
no KpanHeil Mepe ofHOW Hacagko/ 16 [N 3acbiNKKM W 3aAMONHEHUsT  CyXuX
camocneKarLLmMxca maTepuarnos.

[0096] CamoxoaHas nnatdopma 5, cHabxeHHas no KpaitHel Mepe ogHUM AaTymkom 13
TEXHUHECKOTO 3peEHUst, UMeeT NOBOPOTHYIO Basy Ans maHunynatTopa 6 u MoXeT UMeTb
criefiyloliMe BapuaHTbl WCMONHEHWS B 3aBUCUMOCTW OT Buga OBOPYHOBAHUS,
nognexatyero yTepoBKu:

[0097]- npu tbyTepoBKe KUCNMOPOLAHOrO KOHBEpPTEpa BEPTUKANBHOIO TWUNa, AOMEHHOM
neun nnarcopma 5 BbLINOMHAETCA C WCMOMb30BaAHWEM MOABLEMHOIO MexaHu3Ma C
HEenoBopoTHOW 6a3oit, KOoTOpbIN nepemellaeT nnatdopmy 5 ¢ 3agaHHON CKOPOCTbIO
CHM3Yy-BBEpPX NO XOA4y BbIMONHEeHUs dyTeposkn Manunynstopom 6 gna dyTeposku
OrHeynopHbIX Marepuanos, MNOALEMHbLIA MEXAHN3M NpPU 3TOM MOXET ObiTb peannsoBaH,
Hanpumep, B BUAE MNOABLEMHOrO MApPaBfMYECcKOro MexaHusma, COCTOSLLEro u3 nByX

NnapannenbHbiX HOXHNYHbLIX NTOOBREMHWMKOB, KOTOpPbLIEe NoAHUMAKOT nnachopmy. anI 3TOM
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cama nnartcopMa NogHUMaeTCs BepTuUKamnbHO, HaxofsCb CTPOro B FOPU3OHTaNbHOM
MNOMOXeHUN. STO AOCTUraeTCa KpernsieHneM BEpXHei YacTi pbl4aroB B TOUKaX Yy BHELIHEN
yacTu OMOpHOrc cTofla, Ha KOTOpOM pasmelleHa nnartcgopma. [lepemelleHne
MnaTchopMbl CHU3Y-BBEPX MNPUBOAUT B [eiCTBME CTaLMOHAPHLIA ruapaBnuyeckuit
HOXHUYHbLIA MOABEMHbI CTOM OLHUM WNuU ABYMS TMMAPOUUNUHAPAMKU, KOTOpbIE
BO3JEWCTBYIOT Ha ronepeyHyto BGanky, COeAMHAIOLIYI0 OCu  BpalleHus LUTaHr.
OnucaHHbIli MexaHW3M ABSETCH OfHUM U3 BO3MOXHbIX. [Ina peanusaumm nsobpeteHus
MoxeT ObiTb npuMeHeH noboR AOCTYMHLIK MEeXaHu3M BepTMKanbHOro noAabema
obopygoBaHus.

[0098]- npu dyTepoBKe CcTanepasnMBOYHOrO KOBLUA, arperara KoBLI-NEYb U
3MEKTPOAYroBOi  CTarnennaBWnbHONW neyn nnargopma S MOXET  BblIMOJHATLCH
NOABECHOIO TVNa C Hanuuuem Garnky 1 KONOHH ANs Kpennerus 6anku, a Takke NUHeRHo
OCW rOpMU30OHTaNbHOrO U/Unv BEPTUKANbHOIO TMNa AnsA nepemeLleHns ¢ NOMOLLbIO TPeKa,
YCTaHOBMIEHHOTO MO AfMHE NUHERHON ocu, No KpaiHel mepe oaHoro Manunynsitopa 6
Ans (byTepoBKN OrHEYNOpHbIX MaTepuanos (gur.5,6).

[0099] Mpu aTOM KOHBEEP NOoABEAEH K BEPXHEN KpoMke 0DopyfoBaHMS, nognexatiero
dytepoBke. Ha dwr. 5 npeactaBneH BapuaHT BbINOSIHEHUS  KOHCTPyKUMKU C
pacrionoxeHnem oBopyaoBaHus Ha pyTeposodHoil AMe. Ha cur.6 npeacraeneH
BapUaHT BbINOMHEHUS KOHCTPYKLMU C PacrosioXeHWeM KOHBEMepa Ha npucTaBke K
obopyaoBaHuio, nognexatiemy dyTepoBkKe.

[00100] Mpy 3TOM BHE 3aBUCKMOCTU OT BapwaHTa MCMONHEHUSA nnatdopmbl 5
dyTeposka rnwboro Buga obopynoBaHus BobinonHaeTcs Manunynatopom 6 Ans
hyTepoBKM OrHEYNOPHbLIX Marepuanos CHU3y-BBEPX.

[00101] MaHunynstop 6 ans  yTepoBKM  OTHEYNopHbIX  MaTepuanos
ycTaHaBnMBaeTca Ha nnatdopme 5 1 cHabxeH no KpanHen Mepe oAHUM JaTyvkom 7
TEXHUYECKOro 3peHust, o KpaiHel Mepe oHON YyCTaHOBKOW 8 Ans HaHeceHus pacTsopa
Ha OrHEeynopHbli KUPMWY W No KpaiiHel mepe ofHoi Hacagkoi 16 Ana 3acbinku u
3aMoMHEHNs CYyXMX CaMOCNEKAIOLLMXCS MaTepuanos (Hacagka neckocTpyMHOro tuna).
[00102] YcTtaHoBKa [ONs  3acbiNkM M 3aNOfIHEHUA CYyXMX CaMOCMEKaKLMXCS
MaTepuasioB pacrnonoxeHa Ha nnatgopme 5 manunynsatopa 6 Ans PyTEPOBKY.
[00103] Briok 10 ynpaeneHus MoOXeT pacnonaraTbCs OTAENbHO BHE 3OHbI
dyTepyemoro obopynoBaHus, HO B NIOOOM ciiyqae aneKTpu4ecku CoefuHeH co BCemu
afiemMeHTaMu  poBOTM3MPOBAHHOTO  KOMMmekca,  4YTobbl  obecneunmBaTb  UX
B3aumMogeiicTame mexay coboit. briok 10 ynpaeneHus BkA4aeT No KpaHen Mepe oauH

NPOMBbILLIIEHHbIA  KomrbloTep (SBM), copepxaluumit nporpamMmHoe obecnedeHue C
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obHoensemon 3D mopenbio, NMPOrpaMMHLIMU KOLaMU, anropuTMamii U HEeMpPOHHbLIMU
CeTAMU, OCYyLLeCTBNAILIMI ynpasneHne poboTnanpoBaHHbIM KOMMIIEKCOM U MPOLIECCoM
dyTeposku. Ha Briok 10 ynpaBneHWs YCTaHOBMEHO nporpammHoe obecneveHue,
nosponsitowee obpabarbiBaTe JaHHbIE, NMOMYYEHHBIE OT AATYNKOB TEXHUHECKOTO 3pEHNS
B pesynbTaTe CKaHupoBaHus, hopMupoBaTh peanbHyto u cakTudeckyio 3D mMogens
(byTEpyEMOit MOBEPXHOCTU C YYETOM KaAOro OTAENbHO YIIOXEHHOrO OrHEyrnopHOro
KMprnya U OrHeynopHoro martepuana, a Takke ynpasnaTbh NpoLeccoM (DyTEpPOBKM C
y4eTOM [aHHbIX, MOCTynawWmnx ¢ [OaT4YUKOB TEXHUYECKOrO 3pEeHMs B Mpolecce
hyTEPOBKMN.

[00104] Peanusaumna koHCTpykuUuu Manunynsitopa 6 ans pyTepoBKn OrHeynopHbIX
matepuanos MoxeT ObiTb pasnuyHoi. OCHOBHbIM TpeboBaHMEM K Hell sBnsieTcs
Hanu4ne He mMeHee 4veTblpex creneHer csoboabl gnsi obecneyvyeHns JOCAraeMocTu K
nmobomy yqacTky pyTepyemon NoBepXHOCTW OTHEYNOPHbLIMI MaTepuanamu.

[00105] HanHoe TpeboBaHne mMoxeT OblTb BLINOAHEHO MyTEM YCTaHOBKM
MaHUMYNATOpa, UMEIOLLEro, HanpuMmep, TpU LUAPHUPHLIX Y3MOBbIX COeAWHEHMUS, ABa
CycTaBa M MeXxaHuM3M 3axBara (CXemMaTU4HO NpPeACcTaBneH Ha YepTexe), OfHaKo
BO3MOXHbl  filobble  Apyrme  KOHCTpykuun, obecneumsalolime  BbilLiEyKasaHHoe
TpeboBaHVe O HaNMM4YMn He MEHee YeTbIPEX cTeneHax ceoboab.

[00106] B kayecTBe gatumkos TexHu4eckoro 3penus (7, 11, 12, 13, 14) moryT 6bITh
“cnonb3oBaHbl Nuaapbl (NasepHbiin pagap) U kaMmepbl TEXHUYECKOTO 3PEHUS, KOTopbIe
MO3BONSAIOT Mnoflydatb AaHHble ans obpaboTtku, nocTpoeHnsa n obHoenenuss 3D mogenu
BHYTPEHHEN NOBEPXHOCTN 0bopyaAoBaHUs n/unu dyTepyemoro ydacTka obopynosaHus.
[00107] bnok 10 ynpaBnexnusa BknoYaeT NpOMbILWNEHHbIA KoMnbloTep (OBM) ans
pasmelleHns nporpaMmMHoro obecneveHus. brnok 10 ynpasnenus nony4yaet AaHHble OT
BCEX [OaTyMKOB TexHudeckoro 3peHus (7, 11, 12, 13, 14), n ynpaBnsetT Bcemu
anemeHTamy  pobOTU3MPOBAHHOrO  KOMMMEKca, BkAYas o6paboTKy  [daHHbIX,
MOMTlyYEeHHbIE OT [ATUYMKOB TEXHUYECKOrO 3pEeHWs B pesynbTaTe CKaHUPOBaHUS,
noctpoeHne un obHosneHve 3D mMogenu BHYTPEHHE MNOBEPXHOCTM Koprnyca
obopynosaHusi, onpefensieT ¢ MNOMOLUbIO MPOrPpamMMHbIX KOAOB W anropuTMOB
nocrnefoBaTenbHOCTb KNa[KKU Ka)aoro oT4enNbHO B3ATOrO OTHEYNOPHOTO Kupnuya u ux
TMnopasmep, HeobxoAMMOCTU N KOIMYECTBO HaHECeHUsl pacTBopa, HeoBXoAUMOCTU U
KONMWYECTBO 3arofiHeHMEe 3a30pOB MEXAY psfamMu Unn KombLamu C NMOMOLLbI CyXOW
cMecu, ynpasnsieT NpoLeccoM yTepoBKN.

[00108] lMogpobHoe onucaHne n3obpeTeHuns B YacTu 3asBnseMoro cnocoba:
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[00109] Crnioco6 aBTOMaTU3MPOBaHHON OrHeynopHon gyTepoBku obopynosaHus
METanypruyeckoil NpoMbILLNEHHOCTU OrHeyrnopHbIMKU MaTepuanaMn BepTUKarbHOIO
TUNa, NPEeuMyLeCTBEHHO CTanepasnuBOYHbIX KOBLUEN, KUCNOPOAHbLIX KOHBEPTEpPOB
BEPTUKANbHOMO TUMA, SMEKTPOAYrOBbIX CTanennaBuiibHbIX W [AOMEHHbIX Meven,
arperaToB KOBLI-MEYb M WMHOTO BEpPTUKANbHO OPWEHTUMPOBAHHOTO obopyAoBaHUS U
arperaToBs,  UCMONb3yEMbIX  HEMNOCPEACTBEHHO AN MPOU3BOACTBEHHbLIX
TEXHOMOMMYECKNX MPOLIeCCoB, Mpu NoMOWM 3asensemoro poboTU3MpoBaHHOIO
KOMTIIEKCA OCYLLECTBIISIETCA criegyonm obpasom.

[00110] MogrotoBUTENbHLIA 3Tan nepen Hayanom PyTepoBKU:

1. Ha ocHOBaHWM akTyarnbHbIX BEPCUN 4YepTexen/cxem yTepoBKK; NPOUIBOAST
cospanue npoekTta 3D moaenu chyTepoBku faHHOro Buja obopyosaHus, BKNOYaLLYL,
Hanpumep: obline AaHHble 06 obopynoBaHwuM (BHYTPEHHWIA anameTp, rabaputsbl U
pasMmepbl o6opygoBaHus), AaHHble 06 obwielt 30He, nopnexailen dyTepoBke C
BO3MOHbIM pasferieHeM 30Hbl Ha y4acTKy, ykazaHue KONMYecTBa CrioeB (pyTepoBKM
(Hanpumep, ABYX- UNW TpexcroiHas gyTepoBKa: Hanmuyme apmaTtypHOro crnost u oguH-
ABa crnosi paboyero cnos yTeposku), Npn 3ToM (hyTepoBKe Takke MOXET noanexartb
NWLWb OfMH crow, nHdopmMaLns O packnazKe orHeynopHbIX KUpnuyein u matepuanos Ha
KaXQOM W3 y4acTKOB 0OOpYyLOBaHWs, KONWYECTBE OFHEeYrnopHbIX Kupnuden u ux
TUnopasmepbl, crnocobe Knagku, BKNIOYAs WUCMNOb30BaHME OrHEynopHOro pacrteopa
n/unu HabUBHBIX Macc, CyXUX CMecel, MapoK OrHeyMnopHbIX Kupnuyen u matepunanos c
NPVBS3KOI K 30HaM obopyJoBaHus 1 Npoune AaHHbIe.

[00111] Tunopasmepbl OFHEYMNOPHLIX KUPNNYER, KOTOpble WCNOMbL3YTCA npu
yTeposke, B GonbLUEN CTENEHU 3aBUCSAT OT NpoeKTa PyTepoBKy, KOTopbI Bbin caenax
npovssoanTenem obopynoBaHus uivnn onpegernseTcs npeanpusaTnem,
akcnnyatupyowmm obopyagoBaHne camocToaTernbHo. Mapka OrHeynopHoro Kupnuya
n/vunu matepuana, kotopas bygeT ucnonb3oBaHa npu OyTEpPOBKE Ha KaXaoM ydacTke
WM  30Hbl oOopyaoBaHuS (Hanpumep, LINakoBelii nosc wn GorHoe mMecTo B
cTanepasnnMBoOYHOM KOBLUE, Hanuuve unm OTCYTCTBME apMaTypHOro Criosi (pyTepoBKy,
Hanuuue 2-x crioes paboyelt chyTepoBku 1 1-H crioit pabodyeit pyTepoBku) onpeaenseTcs
npegnpusaTveM, akcnnyaTupyowmm obopygoBaHne, CaMmoCTOATENbHO.

[00112] Hannyto 3D mogensb 3arpyxatoT B briok 10 ynpasneHus.

1. Mpon3BOAsAT MOHTaX 3M1eMEHTOB pOBOTU3MPOBAHHOIO KOMMMEKca, OncaHHbIX
Bbllle B COOTBETCTBUM C MNPEeACTaBfEHHOW CXeMoM ¥ B 3aBUCMMOCTM OT BuMAA
obopynoBaHus, nognexallero oyreposke.

[00113] dopmuposaHue ytouHeHHon 3D mogenu gyTepoBKu:
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[00114] C nomowpbio pdatynkoB 13 M 7 TEXHUYECKOrO 3pEHUsl, KOoTopble
pacnonoXeHbl Ha nnaropme 5 u maHunynstope 6 ang yTEPOBKU OrHEYnopHbIX
mMaTepuarnos BbINOMHAIOT CKAHNMPOBAHWE BHYTPEHHEN NOBEPXHOCTU obopyaoBaHMA nnn
yJyacTka pyTepOoBK/ No BCER AnuHe ydacTka, nnaHnpyemoro K yteposke. MonyyeHHble
AaHHble aBTOMaTtuuyeckun obpabatbiBatoTca bBrnokom 10 ynpaBneHus, KoTopblid ¢
NMOMOLLbIO NporpaMMHoOro obecneyeHuns crpout nepeyto Bepcuio 3D mogenu dpyrTepoBkn
C y4eTOM (paKTUUECKOrO COCTOSIHWSA BHYTPEHHEW NOBEpPXHOCTU (hyTEPYEeMOro yvacTka,
yTouHeHHas 3D mopgenb CTpouTcs C YYETOM YXKE 3aHECEHHbIX [OaHHbIX Ha
NOArOTOBUTENbHOM  3Tane o Tunopasmepax, Mapkax, cnocobe «knagku u
nocneaoBaTenbHOCTM YKNaAKu KUpnuyen, a Takke 0 HeobXxoAMMOCTU UCNONb30BaHUS
pacTsopa A Knagku U Cyxoro camocnekaioLerocs matepuana, ero KonmyecTsa 1 30H,
roe pacTtBop Aris Knagku unm nHom matepuan dyaeT ncnonb3oBaThes.

[00115] CkaHvupoBaHue BHYTPEHHE MOBEPXHOCTVM  (hyTepyeMoro yyacTka
BbINOMHAETCA ANA OLEeHKM (haKTUYECKOro COCTOSHNSt BHYTPEHHEN NOBEPXHOCTH, TaK Kak
3a BpeMs aKcnnyaTtauum Kopnyc obopynosaHnust gedopMmupyeTcsi rof BO3AeNCTBMEM
PasnM4YHbIM  TEXHOINOMMYECKMX PaKTopoB, Tak W apmaTypHbld croli  hyTepoBKu
nsHaluMBaeTCs, ecrin (pyTepoBKyY NaHMPYIOT BbINOMHATL TONbKO pabodero criost uim ero
YyacTu.

[00116] Hanpumep, npu pgedopmaumm kopnyca oOOpyAOBaHUA OTHOLLEHME
OrHEYMOPHbLIX KUpNUYen B KaxKAOM KonbLe/psae MOXET OTnuMvaTbCs OT NPOEKTHOMR, B
BOmbLUYIO UMM MEHBLLYIO CTEMEHb NO KONUYECTBY OAHOMO TUNopasMepa fno OTHOLLEHMIO
KO BTOPOMY TUnopasmepy.

[00117] Kpome Toro, npu gedopmaumm kopnyca oGopydoBaHUA B MecTax, rae
ucrnonb3yeTcsa pacTsop AN KNaaky, HanpyuMep, B 30HaX PacronoXeHUs CBapHbIX LUBOB
WNU AN KOPPEKTUPOBKW MNONOXEHUST OFHEYNMOPHOro Kupnuya, 4Tobbl COXpaHUTb
paguanbHoe MOMoXeHne Komnbua/psfa, KaxOblii  OrHeymnopHbIA  Kupnud  faer
He3HauuTenbHOE OTKIOHEHMe B KONbLe/psae, NoaToMy, Koraa OCTaeTCst MOMOXUTHL
nocnegHue 3-4 kupnuuen, 4YTobbl «3aKpbITb/3aMKHYTb» KOMbLO/PSA, Kak npasBuno,
TMNOpasMepbl He NOAXOAAT MO TOMWMHE, 4TODblI 3anMOSIHUTL OCTAaBLUYHOCA 30HY B
konbue/page. [Ona aTux uenein MoOryT WCMNOMb30BaTbCA 3aMKOBble (KMMHOBUAHBIE)
OFHEYNOpPHbIE KUPMKUYKM, KOTOpble OTNUYAKTCA OT CTaH4apTHbIX TUMNOPA3MEPOB B
BOonbLLYI0 U MEHBLLYIO CTeNeHb. B onpeaeneHHbix criydyanx ctaHAapTHbIE TUNOpasMepb!
MOryT ObITb CKOppeKTUpoBaHbl NO HEOOXOAMMOMY pasMepy NyTeEM KOPPEKTUPOBKM
OTHEYNOPHOro Kvupnuya ¢ NOMOLLBK YCTAaHOBKM 2 ASA PE3KWM OTHEYMOPHOro Kupnuya,

cofepXaLLyro anmMasHblii QUCK.
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[00118] Takum obpasom, 3D mogens hyTepoBkY C y4eToM PakTU4ECKUX 4aHHbIX O
cocTosHUM pyTepyeMoii 30Hbl OyaeT copepXaTb AaHHble 06 obLiem KonuyecTse
OrHEyMopHbIX KUpMUYElh M Tunopasmepax, Tpebyembix Ana (yTepOoBKM Kak OAHOrO
konbua/psga, Tak U BCelt 30Hbl, NpeanonaraeMoi ans (pyTepoBKy, a Takke AaHHbIe O
nocnefoBaTenbHOCTU DYTEPOBKU KaXKAOMO OTAENbHO B3ATOrNO OrHEYMOPHOro Kupnuya ¢
y4eTOM HEODOXOAMMOro KONM4ecTsa pactesopa AN KNaaku U NHbIX MaTepuanos.

[00119] Bnok 10 vynpaBneHusi, obecneynsaloinini  ynpaeneHne Kak BCero
pOBOTU3UPOBAHHOTO KOMMJEKCa, TaK M KaXgoro ero OTAENbHOro SfeMeHTa,
KOHTponupyeT paboty ManunynaTtopa 6 Ana dyTepoBKM OrHEYNOPHLIX Matepuanos B
npouecce yTepoBKy.

[00120] 3. YcraHoBka [Mnatdopmbl 5 u Manunynatopa 6 Ana yTEpOBKM
OrHeynopHbIX MaTepunaros:

[00121] YcraHoBka nnatgopmel 5 ana Manunynstopa 6 ana  QyTepoBKku
OrHEynopHbIX MaTepuanoB 3aBUCUT OT Buaa obopynoBaHus, HO Bcerga BbINOSTHAETCS
BEPTUKANbHO OCEBOW nrockocTu arperata. Toukoi O Oyaer ABNATLCA NONOXEHWE
AaTtyuka 13 TexHU4Yeckoro 3pexus, pacnonoxenHoro Ha Nnatdopme 5 Ana dytepoBku
OrHeynopHbIX MaTepuanos. B cnyyae HeobxoaumocTtu nonoxeHue Manunynatopa 6 ans
byTEpOBKN OrHEYNOPHbLIX MaTepuanoB u Touku 0 KOppekTUpyeTcs 1 3aHocsaTca B bnok
10 yrnpasneHus.

[00122] YcraHoBka nnargopmel 5 ana Manunynatopa 6 ansa  ytepoBku
OTHEYMOPHbIX MaTepuarnoB MOXET BblMOSIHATLCA  MNOABECHOIO  TuUMa  CBEPXY

o6opynoBaHusi, Hanpumep, Npu yTepoBke CTanepasnMBOYHbIX KOBLLEW U/unu arperarta

KOBLLU-TNEYb.
[00123] 4. Lnkn cdyTeposku:
[00124] 4.1. YcTaHOBKa NepBOro OrHEynopHOro Kupnu4ya no CBoein CyTU ABNSETCA

KanMbpoBoOYHOI onepauuein ans Hactpoiiku paboTel ManunynsTopa 6 Ans gyTepoBky
OTHEYMNOpHbLIX MaTepuarnos, B ToM uucne Anst obHosneuus 3D mogenu yTepoBku.
MepBbiii OrHEeYNOPHLIN KUPMUY MNO3WULMOHMPYETCS TakuMm obpasom, 4ToObl BNMOTHYHO
npuMbIKaTL K koprycy obopyfoBaHusi, YNOXeHHOMY pady unu K apmatypHOMY Crioto
(byTEpOBKU UMK OrHEYNOPHOMY KUPNUYy, TO €CTb K ONOPHON 30He. Ecnu knafka HOBOW
hyTEpOBKM BbINOMHAETCS TONBKO [N 3aMeHbl paboyero crnosi (pyTepoBKU, TOTAa NEPBbI
OTHEYMOPHLIA KMpNUY MPUMBLIKAET K cTapoii (yTeposke unu apmartypHomy cnoto. B
NoBoM criyyae NepBbiit KUPMUY NO3ULIMOHMPYETCA TakinM o6pasom, 4ToObl NpUMbIKaTh K
OMOPHON 30He, OT KoTopol ByaeT npovsseaeHa Hosas dyTeposka. dyTepoBka B KAXKAOM

PSAY BbINOIHAETCA CTPOro OT NEpBOro OTHEYMOPHOro kupnuua. PyTepoBka pabouero
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Crnost BeAeTCH Mo CTyneH4aTol cxeme cHuay-sBepX. [pu aTom, Kaxgoe KosnbLo nunm psg
MOXET pacKMMHMBATLCA 3aMKOBbLIM KUPMWYOM, KOTOPbIA YCTaHaBnMBaeTCA Ha KIMH,
TOMWMNHOW C BHYTPEHHEN CTOPOHbI KOpryca Unv NpUMbIKatoLLEN NOBEPXHOCTU HE MEHEee
50 mm. Knajka orHeynopHbIX kupnuyen BbiNOMHsETCs ¢ cobnogeHmemM nepeBasku Becex
BepTUKarnbHbIX LUBOB MO BCEl AnunHe hyTepyeMoro yyacTka.

[00125] 4.2. KoHTponb dyTepoBKM KaXZOro OrHEYnopHOro marepuana,
NO3NLIMOHNPOBAHNE  OrHEYNMOPHOro  Kupnn4a WM MOCNAEAYILIEero  Kupnuua,
yCTaHaBNMBaemoro B KOINbLEe wnu psfe, NpoucxoauT ¢ Momollblo JaTtymka 7
TEXHUYECKOro 3peHus, nony4vyeHHasl ¢ HUxX nHgopmaums obpabatbiBaetcs Brnokom 10
ynpaBneHusa, KOTOPbIA MoAaeT COOTBETCTBYKOLUME KOMaHAbl MaHunynatopy 1 ans
nojauu OrHeynopHbIX Kupnuyen O nofade OrHeynopHbIX KUpnuYein onpeneneHHoro
TMnopasMepa B ONpeferieHHon nocrnefoBaTenbHOCTM Ha KOHBeWep 2, gaTtyvkam
TEXHUYECKOro 3peHUs, YCTaHOBMEeHHbIX Ha MaHunynaTope 1 onsa nogayy orHeynopHoro
KMpnuya O CKaHUpoBaHUWM (PaKTUHECKMX pa3MepoB KaXKOQOro OrHEYNoOpHOro Kupnuda
YNOXEHHOITO Ha TPaHCMOPTEPHY0 JIeHTY (OrHEeynopHbIA KUPNUY MOXET WMETb
OTKITOHEeHUs! OT 3asABNEeHHbIX NPon3BoOAUTENIEM pasMepoB, HOpMa [0NycKa OTKIMOHEHUs]
cocrasnsetT +/- 5-10Mm), KoHBeriepy 2 O NepeMeLLeHUM YCTAHOBIIEHHbIX Ha Hero
OrHEynopHbIX KUpnu4yen B 30Hy hyTeposku kK nnatdopme 5 ¢ onpeaeneHHon CKoOPOCThIo,
yCTaHOBKe 3 AN PesKn OrHeYNOpHOro Kuprnu4a, ecnu Takas onepauus Tpebyetcs, u
yCTaHOBKe 4 ANA HaHeCceHus pacTeopa — npy HeobXoAMMOCTY HaHECEHNS pacTBopa Ans
Knagku Ha onpeaeneHHble MecTa OrHeynopHoro Kupnu4ya u B HEOOX0AMMOM KOJTMYECTBE,
Nocne Yero Kaxablii OrHeynopHbI Kupnuy yctaHaenusaeTtcst MaHunynaTtopom 6 ans
yTEPOBKM OrHEYNOPHLIX MaTepuanos. YCTAHOBKA KaXOoro OrHEeYmopHOro Kupruda
OCYLLECTBNAETCA nocnefoBaTefibHO (KaxXabll NOCreaylowmini- OrHEYNopHbIA  KUpnuy
yKraabiBaeTca U NMPUMbIKaeT K paHee yCTaHOBAEHHOMY) B KOMbLe B psay v psg 3a psiaoM
cHusy-eBeepx. B npouecce knagku nnatgopma 5 camocToATeNbHO C  3afaHHOW
CKOPOCTbIO NepemelLaeTcs B 3afiaHHOM HanpaBeHUN Mo OCEBOM NMHUM U C 3aAaHHON
CKOPOCTbIO B 3aBMCUMOCTM OT Bua obopynoBaHus.

[00126] Kpome Toro, B npouecce YyTEPOBKM MNO3ULMOHUPOBAHME KadKOOro
OTAENbHO B3ATONO OrHEYrNnopHOro Kupnuya w nocrniegyowero sa Hum  Gyaer
onpeaensaTbcs 6nokoM 10 yrnpaBneHns C NOMOLLbBIO NOSTYYEHHbIX AaHHbIX OT 4aT4YMKOB 7
TexHuyeckoro 3peHusi. Kaxabii pas, nocne yknagkv oTaenbHO B3SITOrO OrHEYNOpHOro
KMpnu4a, gaTymku 7 TEXHUHECKOro 3peHUsA CKaHUPYIOT MECTO YCTaHOBKM MNocrenytoLlero
OrHeymnopHoro Kupnuya (MoBePXHOCTb KOpnyca nnn pyTepyemMoro yyacTtka) u nepenatwT

AaHHble B 6Onok 10 ynpaBneHusi, rae noslydeHHble [aHHble, aBTOMaTUYECKU
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obpabaTbiBaloTca U CpaBHMBAOTCA C noctpoexHoit 3D mogenbio, koTopas B cryyae
HeobxoaumocTu byaeT aBToMaTnyecku obHoBMEHa.
[00127] Hanpumep, Ha ocHoBaHuy nepsuyHoi Bepcuu 3D moaenu Ha guameTpe 5
METPOB, NOSYHYUNN PACKNaaKy B KaXOOM KoMnbUe/psiae Ha BCelt ANnHe 30HbI (hyTEPOBKU
3:1, To ecTb: CrepBa yKnaablBalTCA 3 KMpnuya KNMHOBWAHOIO TUnopasmepa, 3atem 1
KUpMuY NPAMOro Turiopasmepa, 3aTeM CHoBa 3 Kupnuda KIMHOBWAHOTO TUnopasmepa,
3aTeM 1 KMpNU4 NpSMOro Tunopasmepa M Tak, noka konbuo/psa He GyaeT HabpaH.
OpHako B npouecce Krnaaku/cyTepoBKN Ha OCHOBAHWUM AaHHbIX, MOJTYYEHHbIX C AaTYUKOB
7 TEXHUYECKOro 3peHusi, Obina obHapyxeHa 30Ha fedopmauus (Hanpumep, yrinybnexue
B kopnyce obopyaoBaHust Unun yrinybneHne B apMaTypHOM croe (PyTepoBKu), NOITOMY
Brnok 10 ynpaBneHwus, yuuTbiBas [aHHYHO HEPOBHOCTb, BBIMOJIHUT ABTOMaTU4ECKM
koppekTupoeky 3D mMoZenu u nepefdaeT KomaHay Maxunynatopy 1 Ana nopadu
OrHeynopHbIX Kuprnuyeid o nogavm Tpebyemoro Tunopasmepa. B utore, Hanpumep, Ha
yyacTke, rae 6bina onpegeneHa gecdopmauusi, 6ynet nonoxeHo 4 LWTyku OrHeynopHoro
KUpNu4a KNUHOBUAHOTO TUnopasMepa, BMECTO 3 LWTYK, Kak Oblio npefycMOTpeHo B
nepeuyHoli Bepcum 3D mofenu, cnefyiownii orHeynopHbIin kupnuy 6yAeT ucnonb3osaH
nNpsiIMOro TMnopasmMepa.

[00128] Mocne yknafku OTAENbHO B3ATOrO OFHEYMOPHOro Kupnuua, Agatdvkn 7
TEXHUYECKOrO 3PEHUSA CKaHWPYHT MECTO YCTaHOBKM Tocneaylollero OrHeynopHoro
Kupnvda (MoBEpPXHOCTb Kopryca unu (yTepyemMoro y4acTka) 1 nepeaatoT faHHbie B briok
10 ynpaBsneHusi, rae nojiyuyeHHble AaHHble obpabatkiBatotes, u bnok 10 ynpaenexus
onpeaenseT Kakoii WMEHHO TUNopasmep OrHeyrnopHoro kupnuya TpebyeTcs Ans
cdyTeposkn, panee briok 10 ynpaeneHus nepefaeT komaway Manunynatopy 1 ans
nofaun OrHeyrnopHbIX Kupnuyeid o nogayn Tpebyemoro Tunopasmepa, Manunynstop 1
LTS NoJauv OrHeYNopHOro kupnunya 6epet orHeynopHblin KUpnud ¢ noagoHa u ckaHvpyet
ero C NOMOLLbI0 MO KpalHel mepe OAHOro aatduka 14 TexHW4eckoro 3peHus And
onpeneneHus  akTuyeckoro pasmvepa  OrHeynopHoro kupnuya, PesynbTatbl
ckaHupoBaHus obpabaTbiBatoTcst briokom 10 ynpasnenus. Ecnn chakTuyieckne pasmepb!
OTHEYNOPHOro KMpnuuya npesbilaoT HopMy fgonycka, bnok 10 ynpasnexns nepefaeTt
koMaHgy Manunynsatopy 1 Ans NOJA4M OFHEYyrnopHbIX KUpnu4e#d o nepemeleHun
[@HHOTO KMpnnya B 30Hy Gpaka. Kpome TOro, Ha OCHOBaHWW LaHHbIX O (HaKTUHECKOM
pasMepe Kaxgoro OrHeyrnopHOro Kuprnuya Heobxoanmbl Af18 KOPPEKTUPOBKY NONTOXKEHUA
OTHeyMopHOro kupnuya MaHunynsatopom 6 Anist (pyTEepOBKN OrHEYNoOpHbIX MaTepuaros,
o Yem Bnok 10 ynpaeneHus nepegaeT komanay Manunynsatopy 6 Ans hyTepoBKu

OrHeyrnopHbIX MmaTepuarnos.
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[00129] 4.4. Dukcauusi 30Hb! 3aMKa (00bIYHO 3-4 KUpNUYa). YunuTeiBast TOT hakT, 4To
pyTepyemas NoBepxHOCTb UMEET HEPOBHOCTU, @ TAKKE KaXKOblil OFHeYNOPHBIA Kupmmy
MOXET UMETb OTKIIOHEHMSA B pasmepax Npu yknagke nocnepHux 3-4 kupnvuen B
psfe/konbue obpasyetcs 3oHa 3amka, koTopas ytepyeTtca Mauunynatopom 6 ans
(PYTEPOBKM  OrHEYNOPHbIX  MaTepuanoB, Tpebyembli  OrHeynopHbii  KUpNnY
KoppekTupyeTcsi nof Tpebyembie pasmepbl C MOMOLbID YCTAHOBKM 3 AN pesku
OFHEYNOPHbIX KUpNuYe.

[00130] MNpu HeobxogumocTn, mMaHunynsTop 6 AnA dyTepoBKM HA OCHOBAHMM
KOMaHAbl OT Orioka ynpasfeHust OCyLLEeCTBISAET 3achifky camocneKaloLlencsi CMecu ¢
nomoLubio Hacaaku 16, nofasaeMon ¢ yCTaHOBKM 9 ANs 3aChINKW U 3aMOSHEHUST CYXMX

mMaTepuanos Mexay pagamy Kupnudeid, a Takxe npy dukcaLmmn 30Hb1 3aMka.

[00131] B nanbHeiiwem Becb nopsAoK AefCTBUIA NPOBOAAT Ha crieaytoLiem yyacTke
hyTEPOBKMU.
[00132] ToyHoCTb  (MPEeumMsuoHHOCTL) hyTepoBKM obecneunBaeTcs 3a cuyeT

pasMeLleHns JaTYMKOB 7 TEXHUHECKOTO 3pEeHUs HenocpeacTBeHHo Ha ManunynsTope 1
ANA nofayn orHeynopHbIX kupnuyen, nnargopme 5 n maHunynatope 6 ans gyreposku
OrHeYynopHbIX MaTepuarsos, YTo no3sonseT broky 10 ynpasneHus B pexumMe peasnbHoro
BPEMEHM KOHTPONMpOBaTb (PYTEepoBKY U fpu HeobXoAMMOCTU KOPPEeKTUPOBaTb
NO3NLMOHMPOBaHNE (MONOXEHNE) OrHEYNOPHBIX KUpNuyeit B Kn'a,u,Ke, BKI0Yas TOMLLUMHY
HaHoCUMMOro pacTtsopa AJ1s Kfagku B cny4ae HeobXogumocTy WM KONMUMYEecTBO npu
3anoflHEHMN 3a30p0OB  MeXAy apmaTypHbiM U paboyeM CrnosMM C  NOMOLLBIO
camocriekatoLencs cMec, HaHOCMMOI MaHUNYNSTOPOM 6 A5 PyTepOBKU NPU NOMOLLM
Hacagku 16.

[00133] Hannune n noctosiHHoe obHoBneHue 3D Mopenu yTepoBku C yKNaaKow
Ka)Ooro OTAErNbHO B3SITOrO OrHEynopHoro mMartepuana C MOMOLLb MPOrpamMmmHOro
obecnevetuss B brioke 10 ynpaBneHus, NO3BONSET NPOM3BOAUTL KOPPEKTMPOBKY
packnagkm, onpeaensTs TMNopasmep OrHeynopHoro KMpnuya n matepuana, Tpedyemoro
AN yCTaHOBKW/UCMONb3OBaHWM B KMNagke B pPEXWME pPeanbHOro BPEMEeHW, YTO
COKpallaeT no BpemMeHun npouecc yTepoBku n obecneyrBaeT ee KayecTso.

[00134] OnucaHHble B TekCTe [AaHHOW 3asiBKM  BapuaHTbl  peanuaauun
nocnegosaTenbHOCTU AEUCTBUIA B CNocobe He ABNSAITCA e0UHCTBEHHO BO3MOXHbLIMU #
npuseeHsl ¢ Lernbio Haubonee HarnNsaHOro packpbiTUS CyTy u3obpeTexus.

[00135] 3asBnsembie cnoco® OrHeynopHon ¢yTEepoOBKM K POBOTU3UPOBAHHBIN
KOMNAEKC ANA ero OCyLLECTBEeHNs NO3BOMAIOT NPOU3BOANTL PYTEPOBKY 060pyaoBaHUS

MeTaﬂﬂprquCKOVl NMPOMBbBILUNEHHOCTN OrHEYNoOpHLIMKN MaTepuanamu BepTUKaNbHOIo
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TVNa, MPEUMYLLECTBEHHO CTafiepasfMBOYHbIX KOBLUENR, KUCMOPOAHbLIX KOHBEPTEPOB
BEPTWKamNbHOrO TWMa, SNEKTPOAYTOBbIX CTanennaBurbHbIX U AOMEHHbLIX neven,
arperaToB KOBLL-IEYM U UHOFO BEPTUKANbHO OPUEHTUpOBaHHOrO 0BOpyAOBaHWUA U
arperaToB,  WCMOMb3yeMbiX  HEMOCPEACTBEHHO  Aff  NPOM3BOACTBEHHbIX W
TEXHOMOMMYECKMX NMPOLIECCOB, C BbICOKOW CKOPOCTbIO, obecneynBaloT MakcumarbHyo
aBTOMaTM3aunio paboT U NO3BOMAIT COKPaTUTb Nepuod npocTos obopynoBaHus,

Tpebyemoe Ha Bpems YCTaHOBKU HOBOW hyTEPOBKM.
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®dopmyna
1. Cnocob aBToMaTU3NPOBAHHOM OTHEYNOPHON (DYyTEPOBKU, BKITIOYAIOLLINA:
- noctpoenve 3D mogenu cyteposku obopynoBaHus u sarpysky 3D mopenu B 6nok
ynpasneHus,
- MOHTaX 3N1eMEHTOB pobOTU3NPOBAHHOIO KOMMIeKca,
- YCTAHOBKY NNatgopMbl C MO KpalHel Mepe OAHUM MaHWNynsaTopoM Ans yTEPOBKY
OrHeyrnopHbIMKU MaTepuanamu BHyTpu oBopydoBaHusi, NoAnexallero yreposke, B
Hayane NepBoro yyactka, ¢ KOoToporo ByaeT BbiNOMHATLCA PYTEPOBKA,
- CKaHMpOBaHWe C MNOMOLBIO AaTynMka TEXHUYECKOro 3peHus, PacrionoXeHHOro Ha
MaHuMynaTope Ans QyTepoBKM CO CTOPOHbI 3axeaTta, (akTUYEeCKOro COCTOSHUSA
BHYTPEHHe NOBEPXHOCTHM y4acTka, noanexatliero gyreposke,
- pasfeneHue OTCKaHMPOBAHHOW 30HbI (hyTEpOBKM OOOPYAOBAHUA HaA OTAEfbHbIE
ydyacTkv Ans cyTepoBkM B 3aBUCUMOCTM OT Buaa obopyaoBaHua uU C y4eToMm
COOTBETCTBYIOLNX 30H DYyTEPOBKM AAHHOro BUAA,
- BbIMOSIHEHUE LMKIa PYTEPOBKU C NOCTOSAHHLIM 06HoBNeHuem 3D moaenu dyTepoBku ¢
y4eTOM AaHHbIX aTYNKOB TEXHUYECKOro 3peHus,
- nepemelleHve nnaTtgopmbl BepTUKanbHO [ANS BbINONHEHUS Ccneaylowero uukna
(hyTEPOBKU C YHETOM AaHHBIX C MO KpaHel mepe ABYX AATYUKOB TEXHUYECKOTO 3pEHNUS.
2. Crnocob aBToMaTU3NpOBaHHOM OrHeynopHoi pyTepoBky No n. 1, oTnnyaloLnincs Tem,
4yTo npu nocrtpoeHuu 3D MoAenu yyuTLIBAIOT, Kakol CRoW noanexuTt dgyTepoBke,
apmatypHbli, pabounii unn YacTUYHO KaxKablil U3 CrOEB.
3. Criocob aBToMaTM3NpPOBaHHON OrHeyrnopHo chyTepoBku No M. 1, oTNnYawLLuines Tem,
YTO ANA KOHTPOs hakTUYECKUX Ppa3MepoB OrHEYNOPHbLIX KUPMUYeEn NCnosb3yloT AaTynK
TEXHUYECKOro 3pEHUS.
4. Crnioco6 aBTOMaTU3nMpOBaHHOM OrHeYnopHoi dyTepoBKku Mo M. 3, OTAUYAIOLLNIACA TEM,
YTO KOHTPOSb (haKTUHECKMX pasMEpOB OrHEyrnopHbIX KUpMUYehn OCYLLECTBNAKT C
MOMOLLBIO AaTyMKa TEXHUYECKOrO 3pEHUS], KOTOPLI pacnonoXeH Ha MaHunynaTope Ons
YKNaAKN OrHEYNOPHBIX KUPNUYE Ha TPaHCMOPTEPHYIO NEHTY.
5. Cnoco6 aBToMaTU3NPOBAHHONW OrHEYNOPHOW (hyTEPOBKM NO M. 3, OTANYAIOLNIACA TEM,
UYTO KOHTPOSib (haKkTUYECKUX pasMepoB OrHEYMNopHbIX Kupnuyerl OCYLUECTBNAIT C
MOMOLLbIO AaTyuMka TEXHWUYECKOrO 3PEHUs, KOTOPLI pacrnonoXeH Ha cneuuansHoM
YCTPOWCTBE Ha TPAHCNOPTEPHOW JIEHTE.
6. Cnocob aBTOMaTU3NPOBaHHOM OrHEYNOPHOW yTEPOBKN MO M. 1, OTNNYAIOWUNIACA TEM,

YTO PEe3Ky KUpIMYEN OCYLLECTBNASIOT YCTPOWUCTBOM ANA pPe3ku, YCTAHOBMEHHOM Ha
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TPaHCNOpTEpPHOW nNeHTe nocne MaHunynatopa AN YKIagku  Kupnvyen  Ha
TPaHCNOPTEPHYIO NEHTY, [0 YCTPOUCTBA AN HAHECEHUs pacTBopa ANns PyTEPOBKU, Npu
3TOM YCTPOWCTBO Afst PE3KN CHabXEHO AaTYMKOM TEXHUYECKOTO 3PEHUS.

7. Cnoco6 aBTOMAaTU3MPOBAHHO OrHEYNOPHON hyTEPOBKM MO N. 1, OTANYAIOLMUIACS TeMm,
YTO pacTBOpP Ha PYTEPOBOYHbBIN KUPMUY HAHOCAT C NOMOLLIbIO YCTAHOBKU A1 HAHECEeHUs
pacTBopa, yCTaHOBNEHHOIO Ha nnatdopme MaHnnynsaTopa, Npou3BoasALLEro (Y TEPOBKY.
8. Cnocob aBTOMaTM3MPOBaHHO OrHEYMNOPHOI (hyTEPOBKM MO M. 1, OTANYAOLUMIACS TEM,
4YTO ynpasneHne NpoLeccoM yTepoBKY OCYLLECTBNAETCS C NOMOLLbIO YCTAHOBMIEHHOM
B Grioke ynpaeneHus nporpammel ans OBM, Bkntovatowen anroputMbl U HEAPOHHbIE
ceTu.

9. Cnocob aBTOMaTU3UPOBAHHOM OTHEYNOPHON PYTEPOBKM, BKITHOYAIOLLMIA;

- noctpoeHne 3D mopenu dyreposku obopygosanus u 3arpysky 3D monenu B 6nok
yrnpaBneHus,

- MOHTaX 3fIeMEeHTOB KOMMJSIeKca, COCTOSILLEro U3:

no KpaiHel# Mepe OJHOro MaHumynsTopa Ans No4auu OrHeynopHbIX Kupnndeil,
CHabXEHHOro no KpaiHelh Mepe OfHUM [OaTyMKOM TEXHWYECKOro 3peHust [Ans
CKaHUpOBaHWA 1 onpeaeneHns akTUYecKnx pasmepoB OrHEYNOPHbIX KUPNnYel,
KOHBEWEepa C TPaHCMOPTEPHOIR NEHTON ANS NepeMELLEHNUs OrHEYNOPHbLIX KUprudenh K
MaHUNyNATOpY, ocyllecTensowemy OyTepoBKY,

no KpariHen Mepe OAHOW YCTaHOBKWM [ANA PE3KU OrHEeyrnopHOro Kuprnuya, KoTopas
cHabxeHa, No KpaHel Mepe oAHUM SATYUKOM TEXHUYECKOrO 3peHus,

Mo KpavHen mepe OfHON YCTaHOBKM ANA HAHECEHUS pacTBOpa, KoTopas cHabxeHa, no
KpanHen mepe ogHNM AaT4YMKOM TEXHUYECKOro 3peHus,

Mo KpaiHei Mmepe O4HON YCTAHOBKM AN NOAAYM 1 3aChINKKU CYXOro caMocrneKaloLwerocs
OrHEeynopHoOro mMartepuana,

CaMOXOAHOW NNaTopMbl AN MaHMNynaTopa, ocyljecTBnsoowero QyTepoBky, ¢
BO3MOXXHOCTbIO BEPTUKANBHOIO NepemMeLleHnsi, kKotopaa cHabXeHa, no KpanHein mepe
OAHVM OaTYUKOM TEXHUYECKOTO 3pEHUS,

no KpanHen mepe OOHOro MaHunynatTopa Ans (yTepoBKM, KOTOPbIA YCTAHOBMEH Ha
nnatdopme u obnagaeT He MeHee, YeM YeTbipbMs CTeneHsMu cBobofbl, NpuU 3TOM
MaHUNynsaTop cHabXeH He MeHee, YeM OAHUM [OaTYMKOM TEXHUYECKOrO 3peHua u

Hacagkon onsa 3acbInku CyXoro camocnekatroLulerocsa orHeynopHoro marepmnana,
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- YCTaHOBKY MnaTgopMbl C Mo KpalHeil Mepe OAHUM MaHuNynaTopoM AN hyTepoBKu
OTHEYNOpHbIMU MaTepuanamn BHYTpU obOpyAoBaHWSA B Hadane nepBoro yvacTka; C
KoToporo ByaeT BbINONHATLCSA hyTEpOoBKa,

- CKaHMpOBaHMe € NOMOLLbIO JATYNKOB TEXHUYECKOTO 3peHuns (DakTU4eCcKoro COCTOsIHUS
BHYTpEHHel NoBepXHOCTU yyacTka, nognexawiero cpyrepoBke,

- aBTomartudeckoe obHosneHne 3D mopenu yTepoBku C y4eTom aKTUHECKOro
COCTOAIHNA BHYTPEHHEN nosBepxHoCTU obopygoBaHus u/mnun dyrepyemolt 30Hbl Ha
OCHOBaHUM [aHHbIX, NONyYeHHbIX OT AaTYMKOB TEXHUYECKOrO 3pPEHUsi, B pesynbraTe
CKaHUpOBaHUs,

- pasfgeneHne OTCKaHMpOBaHHOW 30HbI byTepoBkM obOpynoOBaHMS Ha OTAENbHblE
y4acTku [Anst (PyTEepoBKM B 3aBUCMMOCTM OT Buaa OOOpYAOBaHUS WM C Y4eToM
COOTBETCTBYIOLUX 30H (DYTEPOBKM OAHHOIO BUAA,

- BbINONHEHUE pyTepoBKn 0OGOPYAOBaHWSA, NpU 3TOM YrpaBfieHue MpPOLEeCCoM
OCYLLECTBASAIOT C NOMOLLbI0 BioKa ynpasneHus, KoTopblil AN ynpaBreHnus NpoLeccom
MCNonNb3yeT AaHHbIE, NONYyYEeHHbIE MO KpanHen mepe ¢ Tpex AaTyMKOB TEXHWYECKOro
3peHus, BKNoYas AaT4ymk Ha MaHUNynATope AN noaayvn orHeynopHbIX KUPNnYen, gaTimnk
Ha nnaropme ManunynaTopa Ans yTepoBku, LaTy4uMK Ha MaHunynaTope Ans
hyTEPOBKM OrHEYNOpPHLIX MaTEpPUanos.

10. PoboTn3npoBaHHbIA KOMMMEKC 415 aBTOMAaTU3POBaHHOMN OTHEYNOPHOI PyTEPOBKY,
cofepKaLlnii;

610K ynpasneHus, poboTU3MPOBAHHbLIM KOMIMMIEKCOM,

Mo KpariHei Mepe o4uH MaHUNynsTop Ans NoAayun OrHeYrnopHbIX KUpnnYen,

1o KpaHen Mepe OfNH AaT4MK TEXHUYECKOro 3peHus ANs CKaHUPOBAaHUSA U onpeaeneHus
hakT4ecKkux pasmepoB OrHEYNOPHbLIX KUPNNYen,

KOHBEWep C TPaHCNOPTEPHOW MEHTON ANA NepeMELUeHUsI OTHEYNOPHbIX KUpnuuei K
MaHUNynaTopy aAns dyTepoBKy,

no KpaiHeii Mepe OfHy YCTaHOBKY ANs HaHEeCEHUs pacTBopa, koTopasi cHabxeHa, no
KpariHel Mepe O4HUM AaTYMKOM TEXHUYECKOTO 3peHus,

CaMOXOAHYI0 nnatgopmy AMs MaHWUMNynaTopa, OCYLUECTBNSIOWEro yTEPOBKY, C
BOBMOXHOCTbIO BEPTUKANBHOIO NepemellieHns, kotopas cHabxeHa, no kKpaiHeit mepe
OfHUM OaTYMKOM TEXHUYECKOro 3peHus,

no kpaiHel mepe OAMH MaHUNYNATOP ANA (PYTEPOBKWU, KOTOPbLIA YCTaHOBMEH Ha
nnartdopme, 1 obnagaeT He MeHee, YeM YETbIPbMSA CTENEHsIMU CBOBOAbI, CHABXKEHHbIN

Ha CTOPOHE 3axBaTa HE MeHee, YeM O4HUM OaT4YMKOM TEXHUYECKOIo 3peHUs.
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11. PoboTnsnposarHbiii kommnneke no n. 10, OTAUYaoLWMIACA TEM, YTO AOMNOMHUTENLHO
COAEPXNT MO KpaitHel Mepe ofHY YCTaHOBKY A1l PE3KU OrHEeyNOpHOTo KUpMuya, KoTopasi
cHabxxeHa, No KpaiHei Mepe ofHUM LaTYUKOM TEXHUYECKOro 3peHus,

12. PoBOTU3MPOBAHHbI A KOMMMeKS no . 11, oTnnyaoWwmitcs Tem, YTO YCTAHOBKA OJ15
PEe3Ku OrHeynopHoro Kupnunya, pacnosioXXeHa o yCTaHOBKM ANA HaHECEHUS pacTBopa Ha
OTHEeYRNOPHbLIA KNpnuy,

13. PoboTuanpoBaHHbIii koMnnekc no n. 11, oTANYaoWMUIACS TEM, YTO ycTaHoBKa Ans
Pe3Kku CHabXeHa MexXaHNYeCcKUMM 3axmumamm Ansi UKCaLMmM OrHeynopHOro Kupnuya,
14. Po6oTuanposaHHbIii kKOoMnnekc no n. 11, oTnuyarowmics Tem, YTo yCcTaHoBKa gns
pesku cHabxeHa MexaHU3MOM AJ1s1 PE3KKU, CHabXeHHbIM anMasHbIM AUCKOM,

15. PoboTusnpoBaHHbIi koMnneke no n. 10, oTAnYalowmiica TeM, 4To yCTaHOBKa Ans
HaHeceHus pacTeopa, YCTAHOBMEHA Ha TPAHCNOPTEPHON NEHTE nocne YCTAHOBKW AN
PE3K1 OrHEYNOPHOTO KMpnuya,

16. PobotusmposaHHblil komriekc no 0. 10, oTANYAOLWMIACS TEM, YTO yCcTaHOBKa AN
HaHeceHus pacTBopa, YCTaHOBNEHa Ha NnaTthopme MaHUNynaTopa ans yTeposku,

17. PoboTusvpoBaHHbIit komnneke no n. 10, OTInYaloLLMIACS TEM, YTO AOMNOMHUTENBHO
BKITIO4AET HacaaKky Asi 3acCbINKK CyXOro CaMoCrneKatoLLEerocsi OrHeynopHoro marepuana,
YCTaHOBMEHHYIO Ha MaHunynaTope Ans yTepoBku OFHEYNOPHbLIX MaTepPMarnos,

19. PoboTuanposaHHblii koMnneke no n. 10, oTNUYAIOLWIACS TeM, YTO CaMOXOZHast
nnargopma ANA  MaHunynsTopa,  OCYLUECTBASILWEro  (hyTepoBKy, BbINOAHEHA
NoABECHOro TMna ¢ AONOMHUTENBHON BO3MOXHOCTbLIO FOPU3OHTaNBHOMO NepemMeLLeHuns,
20. PoboTusnposaHHbIi komnneke no n. 10, oTnuyaoLwmiics Tem, 4To 6ok ynpasneHus

COEANHEH C OCTaNbHbIMW 31EMEHTaMN aNEKTPUYECKH.
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POBOTHU3NPOBAHHbBIA KOMIUIEKC /11 ETO OCYHIECTBJIEHUS

3assurens: CITMPHH Anekceli AnexcaHapoBUY

D HexoTtopsle nyHKThI GopMyJIbl He MOAJIEKAT MOHUCKY (CM. pa3ges I ZONONHUTENLHOTO AUCTA)
D EnuncTBo H3o6peTenns He cobmogeHo (cm. pasaen IT oNoiHUTEILHOrO JIMCTa)

A. KTACCHOHUKAIIUA ITPEJIMETA U30OBPETEHUA:
MIIK: F27D 1/16 (2006.01) CIIK: F27D 1/16 (2013-01)
B25J 18/04 (2006.01) B25J 18/04 (2013-01)
CornacHo MesxnyHapoaHo# mateHTHOMN kinaccudukanmu (MITK) umm HanmoHanbHOM Knaccudukaimu 1 MITK

B. OBJIACTD ITOUCKA:

MuHUMYM NPOCMOTPEHHOH AOKYMEHTAIMHU (CUCTeMA Kilaccudukanyu 1 uHaekcs MITK)

F27D 1/00, 1/16, F27B 3/00, 3/14, B22D 41/00, 41/02, C21C 5/00, 5/44, C21B 13/00, B25J 18/00-18/04

Jlpyras npoBepeHHas JOKyMEHTAIU B Tol Mepe, B Kakol OHa BKJIIOYEHA B 06/1aCTh MOUCKA:

B. JOKYMEHTGL], CHUTAIOIUUECS PEJIEBAHTHLIMHU

Kareropus* CCBUIKM Ha JOKYMEHTBI C YKa3aHHEM, TI€ 3TO BO3MOXHO, PEJICBAHTHBIX YacTel OTHOCHTCS K IYHKTY Ne
A RU 2013108911 A ( CMC 3UMAT AT’) 10.09.2014 1-20
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* OcoOble KAaTeropHy CCbUIOUHBIX JOKYMEHTOB! "T" onee MO3AHUN JOKYMEHT, ONyOaMKOBAHHBIN NOCIIE AATHI
"A" IOKYMEHT, onpeAensomui o6mui ypoBeHb TEXHUKH NPHOPHUTETA U MPUBEACHHBIA UIS NOHUMaHHS N300pETCHHUA
"E" Go.iee paHHHIT JOKYMEHT, HO ONYGNHKOBAHHKIN Ha AaTy "X" nokyMeHT, uMelomuii Haubonee 6IM3KOE OTHOIICHHE K TIDEAMETY
MOAA4H €BPa3HCKOif 3a9BKH WIH MOCTIE Hee MIOHCKA, TIOPOYAMIHIT HOBU3HY WIH H300DETAaTeIbCKUM YDOBEHB,
"O" HOKYMEHT, OTHOCSILHUNICS K YCTHOMY PACKDPBITHIO, 3KCIIOHH- B3ATHIA B OTAEIBHOCTH
POBAHHIO H T.I. "Y" HOKYMEHT, HMEIOImHii HanGosee 6IM3KOe OTHOLICHHE K MPEAMETY
"P" NOKYMEHT, ONyGIMKOBAHHEIN 40 AaTHl OJaYH €BPasHICKON MOKCKA, NMOPoUalIHit H306PETATCIBCKHI YPOBEHD B COYETAHHH C
3a4BKH, HO NOCJIEC JAaThl HCIIPAIIHBACMOT0 NPHOPHTETA JAPYrAMH JOKYMEHTAMH TOM Jke KaTeropuu
"D" ROKYMEHT, NIPUBEACHHBIN B €BPA3UICKON 3a9BKe "&" NOKYMEHT, ABMAIOMMICA ATEHTOM-aHANOroM
“L"_JOKYMEHT, IDHBCICHHEIH B IDYTHX LIENAX
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