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(57) N300perenne OTHOCHUTCS K 001aCTH MAITHHOCTPOCHHSI, METALTYPrUUeCKON 1 APYTUM OTPACIISIM MPOMBIIIIEHHOCTH,

a KOHKPETHO K TEXHUKE M TEXHOJOTHH JIa3€PHOTO CBAPOYHOIO IIPOM3BONCTBA, MMEIOUIEE JIA3€PHYIO TOJIOBKY,
3€pKaJio OTpakarellb, MMITyJIbCHO-Pa3PAIHYIO JIAMITY, HOABMKHYIO KAPETKY, CHCTEMY OXJIAKIACHHUS, CBAPOYHBIN y3€T,
o0ecreunBaomui BOCCTAHOBICHHE H MOAM(UKAINIO U3HOIIEHHOH MOBEPXHOCTH, JA3EPHYIO CBAPKY, YIIPOUHEHHE,
HaHeCEeHHe 3allIMTHBIX NOKPBITUH Ha BHYTPEHHUE paboUre MOBEPXHOCTHU LIMIMHAPOB He(Ten00bIBAIOIINX TITyOMHHO-
IITAaHTOBLIX HACOCOB M JUIMHHOMEPHBIX CTalbHBIX TPyO Majoro auamerpa. Ilpeanaraemoe ycTpoiicTBO MOeT
OBbITH IPUMEHEHO Il HAHECEHUs TIOKPHITHI W3 MHOIOKOMIIOHEHTHBIX NOPOLIKOBBIX MaTe€pHaJIOB Ha BHYTPEHHIOK
HOBEPXHOCTh LIUJIMH/PA CKBaKMHHOTO IITAHIOBOTO IIIyOMHHOIO HACOCA, HAHECEHHs 3ALIUTHBIX aHTHKOPPO3HOHHBIX
TOKPBITHH, MOKPHITHH 13 KEPAMUKH M TIOTMMEPHBIX MaTepHanoB. 3asBIEeHHBIN TEXHUUECKUI Pe3ynbTaT J10CTHIaeTCs
TEM, 4TO NPEITI0KEHAa MHOTO(YHKIOHAIbHAS MOOWIbHAS JIa3ePHasl yCTAHOBKA, BKJIIOYAIOLIAsl HCTOYHUK JIA3EPHOTO
U3JTy4eHHs, ONTUYECKYI0 CHUCTEMY 3€pKall, BKIIOUas 3aIllUTHOE CTEKJIO, YCTAaHOBIICHHBIE B OPMIMHAIIBHBIN Y3ell
HaIbUIEHHUS], COCTOAMIMH U3 COITa ¢ MEXaHW3MOM PETyIMPOBKHU YIVIa MOJauy MOPOIIKA U JIA3EPHOTO JIyda, HECYIHi
NepeABMKHON KOPIYC IHMIMHIPUYECKOTO HCIIONHEHUS, MOJAOIIYI0 KapeTKy € KaHajdaMH I10[adyd MOPOLIKOBOM
KOMIIO3MIIMY, KOTOpas o0ecreurBaeT OCEBYIO CTAOWIM3AlMIO y3Jla HallbUICHHS BHYTPU OTBEPCTHS LMIMHApPA
JUIL HENPEPBIBHOTO M PABHOMEPHOTO IIPOIECCA HAMNBLIEHHs, PETryIMPOBOYHBIN IOI3yH C yCTAaHOBJIEHHBIM Ha
HEM JBHTATENIEM YNPABIEHMsS YIVIa HAKJIOHA, CUCTEMY JIMHEWHBIX MPUBOJOB AJs NMEPEMEIIEHHUs PETYIHPOBOUHBIX
9NIEMEHTOB, OJIOKM IIApPHUPOB CKOJIBKEHMS M 3yOuaToro 3alellIeHHs, KOHYCHO CYyXMBAIOLeecs COILIo ¢
perylpyeMbsIM JIHaMeTpOM AJIs HOJa4y MOPOIIKOBOTO Marepualia, POJIHKOBBIC IpeoOpa3oBaTely BpallaTebHOTO
JBIDKCHHs B IIOCTYNAaTeJIbHOE, MEXaHW3M CTaOMIN3alMU OCEBOrO MOJOXKEHUS y3Ja HAlbUICHHS OTHOCHUTENIBHO
Bpallaroleiics TpyObl ¢ KOMIEHCALMOHHBIM IHIMHAPOM C OCEBBIMH POJIMKAMH, 3a(HKCHPOBAHHbIE MPHKUMHON
IUIAHKOM, 3yO4aTylo mepezavy B BUJ€ YIPABILIEMbIX CAaTEJUINTOB C IUVIOCKOH HI€CTEepHEH BHYTPEHHETO M TOPIEBOTO
3alleIICHNs], MOAYJIb JUI Pa3MEICHHs ONTOBOJIOKHA M KaOelb-KaHal Ul 31eKTpUYecKux KryroB. Kpome Toro,
YHHUBEPCANBFHOE COILIO JUI TOJAYM ITOPOIIKOBOH KOMIIO3HMIIMH BBITIONHEHO JBYXCOCTABHBIM, €TO HWKHAA 9acThb
nmeer (GopMy KOHyca C CTyNEHYaThIM OCHOBAaHHMEM Ui (PMKCAlMH, LEHTPAIbHOE OTBEPCTHE IMIHMHAPUYECKOH
(bopMbI 0OecrieyrnBaeT 0CeBOE HANPABIICHHUE J1a3ePa, 110 HAPYKHOH KOHYCHOM ITOBEPXHOCTH BBIIIOJIHEHB! KOH(DY30pHO-
b dy3opHBIe IPOTOYKK [ TIOAAYM MOPOLIKOBOIO MaTepHaa ¢ yBeJIM4eHHbIM JaBienueM. CiroxHonpoduibHas
YacTh COIUIA BBINONHsAeTCA Ha 3D-npuHTepe, Kak M MHOTHE 3J1€MEHTHl. BTopas dYacTh COIJa BBINONHEHA B
BUJIE KOHYCHOW KDBIIIKM ¥ HABUHYMBAECTCS HAa HIKHIOIO YacCTh, NIyOWMHA IOCAJKH PETyIHpyeT IUIONIaab CeUeHHs
OTKPBIBAEMOTO OTBEPCTHUsA. YHH(HUKAlUS JIa3ePHOH YCTAHOBKM M €€ MHOTOMOAYJIBHOCTH CHCTEM OOEecHedHBaeT
aJIalITHBHOE MHOTOYIJIOBOE TIEPEMEIIEHHE XONOBOM KapETKU U TOYHOCTh ABTOMAaTH3MPOBAHHOTO ITO3MIIMOHNPOBAHMS
JIa3€PHOM TOIOBKH B aJJANTHBHOM PEXHUME K CKOPOCTHBIM M MOIITHOCTHBIM ITApAMETPAM TEXHOIOTHYECKOTO ITPOLECCa
HaIbUICHHUS.
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Onucanne H300peTeHUs
«YTpaBiasieMasi yCTAHOBKA JUIsl J1a3¢PHOT0 HANBLICHAS BHYTPEHHHX NOBEPXHOCTEH MaJI0ro
AHAMETPA»
MIIK B23K26/14
C23C4/16

V306peTeHne OTHOCHTCS K O0NAacTH MAIIMHOCTPOEHHWs, METa/lIyprMyeckod H JpyruMm
OTpacisM IIPOMBILUICHHOCTH, a KOHKDETHO K TEXHHKE M TEXHOJIOTHHM JIa3¢pHOro CBapOIHOIo
TIPOU3BOJICTBA, UMEIOIIHE JTa3ePHYIO TONOBKY, 3€PKANI0 OTPaXKaTelib, HMITYJIbCHO-PA3PAAHYIO JIAMITY,
TIOJBIXKHYIO KapeTKy, CHCTEMY OXJIXICHHs, CBAPOYHBIH y3ell, 0GeceuHBalomHil BOCCTAHOBIICHAE U
MOIM(HKAIMIO M3HOIICHHON IIOBEPXHOCTH, JIA3€PHYIO CBapKy, yIPOYHEHHE, HAHECCHHE 3alIUTHBIX
NOKpHITHH Ha BHYTpeHHHE pabodue IOBEPXHOCTH LHMIMHIPOB He(TenoObIBaIOIMX TIyOMHHO- -
IITAHTOBBIX HACOCOB M JUIMHHOMEPHEBIX CTAIBHBIX TPYO Maoro aAnuameTpa.

[Ipennaraemoe yCTpOHCTBO MOXET OBITh NPHMEHEHO JUIA HAHECCHWS TMOKPHITUH U3
MHOTOKOMIIOHEHTHBIX ~OPOINKOBBIX MATEPHAIOB HA BHYTPEHHIOIO TMOBCPXHOCTh LHIMHIpA
CKBOXHMBHOTO INTAHTOBOTO INIyOMHHOTO HAcoca, HAHECEHHs 3alUTHBIX aHTHKOPPO3HOHHBIX
HOKPBITHIA, TIOKPBITHH M3 KEPAMHUKHU ¥ MMOJITUMEPHBIX MAaTCPHUATIOB.

M3BeCTHO YCTPOMCTBO IS IIa3MEHHOTO HANBUICHHS OKPHITHH Ha BHYTPEHHHME [IOBEPXHOCTH,
KOTOpOe IIpelCTaBisieT CO0O0H 3aKpelyIeHHBIA Ha JUIMHHOM INTaHIe IUIa3MOTPOH, OCh KOTOPOro
oGpasyer ¢ 0Chi0 TpyOBI Yyroi 55°, UMeeT HalbUIfIOEE COILIO, MOPOLIKOBBIN IUTATENb, KAHAJBI JJIA |
TpaHCTIOPTHPYIOLEro U ItasmMooGpasyomero ra3os (IlareHT Ne RU 2 186148, MIIK C23C 4/16,
ony6mkosano 2002.07.27.) (Asropst: y6os E.W., bonkuces C. A. Kny6uuxun B. C.).

HeloCTaTKOM  TAKOro  yCTpOMCTBA  SBISETCS  OTPAHMYEHHOCTh  (YHKUHOHAIBHBIX
BO3MOXHOCTel. HamblieHue IOKPEITHS O] YIJIOM, 6TH3KMM K KDHTHYECKOMY 3HadeHHIO (6IH3KOMY K
45°), CyIeCTBEHHO CHIKAET KaueCTBO TOKPHITHS, €r0 MPOYHOCTHRIC XapaKTEPUCTHKH, afArc3HOHHbIC
CBOMCTBA MOKpBITHS, YBENMUYHMBAET €ro INOPHCTOCTh M IIepoxoBarocTs. Hamuume mMCKPETHOTO
HAIBUIEHUS C 30HAMH MEPEKPHITHS 30HBI TEPMHYECKOIO BO3JICHCTBHS CO3/1ACT EPETPEB IOBEPXHOCTH,
a HEPaBHOMEPHOCTh KO>(Q(HIMEHTOB TEPMHUYECKOro pacIpeHus (opMupyer BHYTPEHHUE
HANpSDKEHHS. B CTPYKType. Upe3MepHBIl HarpeB CHIDKAaeT KadeCTBO (a30BOM CTPYKTYpHI NETAJIH.
V3KHe BO3SMOKHOCTH HAIBUICHUE TPyOUaThIX M3/ENHil IHaMeTPOM TOIbKO 57 MM. TakKe yBelTHIeHHE
JUTHHHBI 06pabOTKH CYIECTBEHHO YBEIMUYMBAET rabapuThi YCTAaHOBKH M YXYAIIAeT KOHTPOJb 30HBI
HAIBUICHUS TAaK-KaK C yBEJIMYEHHEM JUIMHBI YMCHBIIAETCS M JKECTKOCTh INTAHTH, HAa KOTOPYIO
KpENHUTCA TOJIOBKa Ut HanbuleHus. Ilpu yBenwdeHNM [UIMHBI PasTOHHOrO y4acTKa YCTPOKCTBO HE
obecrneunBaeT 00pabOTKY OBEPXHOCTEH OTBEPCTHH MaJIbIX JHAMETPOB.

M3BeCTHO YCTPOMCTBO Ui Ta30JUHAMMYECKOr0 HAHECEHUs IIOKPBITUH HAa BHYTPECHHHUE
TIIOBEPXHOCTH IMIMHAPWYECKUX JeTanedl CONEPXKHT NHUTaTelb-[03aTop, CBEPX3BYKOBOE COILIO H
cucTeMy nojaud paGodero raza. CBEPX3BYKOBOE COIUIO BBINOJHEHO B BHAC JIATYHHOH TpyOKH, K
KOTOpPOH MpPHCOeIMHEHA YIJIoBas Hacaika C JOTIONHHMTENbHBIM COIUIOM JlaBaji Ha KOHIE M TpyOKO#H
Ul BBOJIA YAaCTHI[ HOpOINKAa M3 mmtarens-gosaropa. (ITaremt Ne RU 2714002, MIIK C23C 24/04,
2020 r. omy6mukoBano 11.02.2020 Bron. Ne5. Asropsr: Yasnapos A. B., Bansituukos A. B., Tonkayes
A.A)

HeloCTaTKOM JAHHOTO YCTPOMCTBA ABJISETCS TO, YTO JUAMETP HaIbLISEMON TPYObl HE MOXET
GBITH MEHbLIE CYMMBI TIOJTHOM JUTMHEI coruia JlaBais i JMCTAaHIMK IO HalbULseMO# moBepxHOCTH. [Ipy .
5TOM, Yy4HThIBAas, YTO MHCTAHIWMS HANBUICHHSA, JUIA Ta30JMHAMHYECKOr0 METO/A, HA MPAKTHKS
cocrapiser He MeHee 10-20 MM, JUIMHA J03BYKOBOTO y4acTka coila He MeHee 20 MM, a JUIMHA
CBEPX3BYKOBOTO (Pa3srOHHOTO) ydacTka comia — He MeHee 50 MM, B CBS3H C 3THM HEBO3MOXHO
o6paboTarh muameTpsl Menbine 80 MM. CBEPX3BYKOBOE COILIO CO3aeT pasOphI3TMBaHHE MaTepHaIa
Ha KOPOTKOM MMCTaHIMM HaNBUICHHsA, B pe3yibTaTe Marephal 4YaCTHYHO OTCKaKMBAacT OT
BOCCTAHABJIMBAEMOH IIOBEPXHOCTH, CO3/aBas IUIAKOBHIC BKIIIOYCHHS H YBEIMYHBAsi MOPHUCTOCTH
IOKphITUA. HU3Kas TEXHOJNOTMYHOCTh KOHCTPYKIHMH He 00eCednBacT COOCTHOE NIEPEMCIICHAE COMIa
Ha GoJblIe JIHHE IITAaHTOBOIO HAcoca.

Haubojee OMM3KAM TEXHWYECKHMM PpEIICHAEM H300peTeHHUs, SABIACTCS KOHCTPYKIHA
ycTpoHcTBa uisi JlasepHOM 0OpabOTKM BHYTPEHHEH NOBEPXHOCTH M3JENHA, COACpXKAINasd rOJOBKY
JIa3epHOTO HANBUIEHHS COCTOSINAs M3 KOPMyca CO CBETOM3NIYYalONMMH 3JIEMEHTaMH H COCTaBHOIO



comna. COCTaBHOE COIIO COHEPKUT KOPIYCHYIO 4YacTh CO CBETOHANMPAaBJAIOMIMMH OTBEPCTHAMH.
Onrhyeckas CUCTEMa YCTAHOBKM COIEPXXHT pa3MEIICHHbIE B CTOHWKE M INTAHIre 3epKajia, JIMH3Y,
OTKJIOHSIOIIHH 3JIEMEHT U 3aIUTHOE CTEKJIO, YCTAHOBJICHHBIE HA BHIXOAHOM YacTH IITAHTH B TOJIOBKE.
(marenr Ne RU 2655402, MIIK B23K26/14, omy6nuxosano 28.05.2018 r.). (ITarerToO6NanaTeNb
OTKpHITOE aKIMOHEpHOe 00mecTBO «558 ABHAMOHHBIA PEMOHTHBIH 3aBOI (BY). Astopsr:
Mpmkoser B. H. (BY), Maxcumenko A. B.(BY), Iloaropar U.JI(BY), Baesuu I'A.(BY), Vcos I
IL(BY), IOpkesnu C. H.(BY), FOpkesuu K.C.(BY), Kabaraes I1. H. (BY).)

HenocTaTKoOM M3BECTHOTO YCTPOHCTBA SBISETCS HEBO3MOXHOCTh 00pabOTKH ITMHHOMEPHBIX
IHTHHAPOB C MaiblM BHYTPCHHHAM auameTpoM. Takke HENOCTAaTKOM SBIAETCS MCIOJIL30BAHHC B
cucTeMe GOJBIIOTO KOIUYECTBA IMEPEXOJHBIX CTyNeHel KOopIyca «KOJEH» ¥ ONTHYECKUX JJICMEHTOB,
YCIOXKHSIOIMX KOHCTPYKIIHIO U HACTPOMKY J1a3epHO OJIOBKH.

CyIecTBEHHBIM TEXHOJIOTHYECKHM HEJOCTaTKOM JIaHHOW YCTaHOBKHM SBISETCA TO, YTO IOTOK
TEXHOJIOTHYECKOTO ra3a, IOJABaeMBIii COIUIOM B 30HY TEPMHUYECKOTO BIMSHMS, He obecmeyuBaet
3¢ (eKTHBHYIO 3aIMUTy 00pabaTeiBacMOM BHYTPCHHEH MOBCPXHOCTH HM3/CIHA OT OKHUCICHHS. 9to
CBSI3aHO C TEM, 4TO [a30BBIC KAHANBI COILIA HAXO/ATCA HA JUIMHHOM JUCTAHIMH OT BHIXOAHOTO 11032 110
BOCCTaHABIMBAEMOH TOBEPXHOCTH M IIOTOK ra3a IPH BBIXOJE M3 COIUIa 00pasyeT 3aBHXPEHHA, NMOJ,
BO3/IEHCTBHEM KOTOPBIX MPOMCXOIUT €r0 IePEeMEIIMBaHUE C OKPYIKAIOMIUM BO3J[yXOM, YTO MIPHBOJUT
K OKHCJICHHIO 30HBI 00paGoTku. [Ipm 3TOM 3arpsAsHsAeTCs 3alUUTHOE CTEKIO, TaK KaK IOTOK rasa,
II0/IaBaeMBIil MTYIIEPOM B COILIO NEPHEHAMKYISAPHO €ro ocH, He3(h(EKTUBHO 3allIAeT CTEKIO OT
IPOIYKTOB 3arpsA3HEHUS ¢ 30HBI 00paboTKH.

K cymecTBeHHBIM HEJOCTAaTKaM KOHCTPYKTHUBHBIX 3JIEMEHTOB OTHOCHTCS OTCYTCTBHE
CHCTEMHOTO MOZYIIS TIEpEMEIEHHUS JIa3ePHON TONOBKH 10 KOHKPETHOH JUTMHE BHIOPAHHOIO y4acTKa C
TEXHOJNIOTMYECKOH CKOPOCTHIO BpallleHHS JeTaid. B KOHCTpYKIHH HE HpeAyCMOTpEHa CHCTEMA
yIIpaBJIeHHs HOJOXKEHHs COILIA IIPH HANBUICHHN HA MOBEPXHOCTH. OTCYTCTBHE MOIYJIA aJaNTHBHOTO
MOJCTPAHBAHHS yIJia HAKJIOHA 3epKaja OTPaXeHHs nasepa MO O(GGEKTHBHOX OCH HMIYIbCa
MCKIIOYaeT IHHAMHYECKYIO KOPPEKTHPOBKY 3GGEKTHBHOCTH  BOCCTaHOBNICHMs. II3BecTHas
KOHCTPYKIIMs HE MMEET y3el W COIUIO JUIS [OJa4yH IOPOIKOBOH MHOTOKOMIIOHEHTHOM KOMIIO3HIINH,
OTCYTCTBYET CHCTEMa YJAJIEHHOrO KOHTPOJS KadecTBa HambuleHHs. OTCYTCIBYET CHCTEMa MHOIO
YIJIOBOTO TEPEMEINEHHUS XOJOBOM KapeTKH JIa3epHOM IOJOBKH ISl H3MEHEHHS CKOPOCTH, YaCTOThI U
IIara Ja3epHOro BO3AEUCTBUS, OTCYTCTBYET y3eJ CTaOMIM3alluH yCTPOHCTBA.

Bce 3TH HEJJOCTaTKH YCTAHOBKH CHIDKAIOT 3 ()eKTHBHOCT M Ka4eCTBO 0OPabOTKH.

3ajaueli HACTOAMIErO H300PETEHNs ABIAETCA OBecTedeHHe TEXHONOTHIeCKoi addexTuBHOCTH,
ABTOMATH3aIlMK aJAalTHBHOIO YIIPABJIEHHUS JIa3ePHOH YCTAaHOBKOM H IOBBIIIEHHE Ka4YeCcTBa JIa3€pHOIO
HAIBUICHWS IIOPOLIKOBBIX MATEPHAJIOB, Ha BHYTPEHHIOI [OBEPXHOCTh JUIMHHOMEPHBIX TPY0 Maioro
auameTpa (Tuma rryOuHHBIE HACOCHI).

TexHHYEeCKHH  pe3yibTaT, MJOCTHIaeMblii H300peTE€HHEM, COCTOMT B  MOBBINICHHH
KOHCTPYKTHBHO-TEXHOJIOTHIECKOH  9((EXTHBHOCTH  JKCIUTyaTalli¥l  TIOPTaTUBHOH  JIa3epHOM
YCTaHOBKH, B TOM YHCJIC 3a CYeT aBTOMAaTH3MPOBAHHOIO YNPABJICHHUS, aJallTHBHOCTH, IOBBINICHH -
IPOU3BOJMTENBHOCTH, CHIDKEHHS TPYLOEMKOCTH paGOT M paCIIMpeHHs €€ (yHKUHOHAIBHBIX
BO3MOXHOCTEH, a TaKXkKe B TOBBIINEHHH KayecTBa CLEIUICHHS IOKPBITHS C OCHOBOW IpH
BOCCTAHOBJICHHM BHYTPEHHHX IIOBEPXHOCTH MAJIOrO AMaMeTpa JUIMHHOMEPHBIX TpyO THma Hacoc
HIT'H.

3agBlIeHHBI  TEXHHYECKHA  pe3yipTaT  JOCTHraercs  TE€M,  4YTO  IpeAJIokeHa
MHOrOQYHKIIMOHAIbHAss MOOHMIBbHAas Ja3epHas YCTAaHOBKA, BKJIOYAIOMas MCTOYHHK JIa3€PHOrO
H3yYeHHs, ONTHYECKYIO CHCTEMY 3€pKall, BKIIOYas 3alllMTHOE CTEKNO, YCTAaHOBJICHHBIC B
OPMTHHAJBHBINA y3e] HalbUICHHS, COCTOAIMA M3 COIUIa C MEXaHW3MOM pETYIHPOBKH yria MOAAYH
NOpOIMIKAa H JIA3€PHOTO Jiy4a, HECYIMi INepe/BHKHOM KOPIYC LHIMHIPHYCCKOrO HCIIOIHCHHMS,
TOJAIOLIYIO KAPETKy ¢ KaHAJaMH MOJa4y NOPOIIKOBOM KOMIO3HIMH, KOTOpas 00€CIeYnBAET OCCBYIO
CTaOHMIM3alMIO y3Jla HANBUICHHUs. BHYTPH OTBEPCTHS LMIMHJPA JJIS HEOPEPHIBHOTO W PaBHOMEPHOTO
IIpoIlecca HaNbUICHHS, PETyIMPOBOYHBIH MON3YH € yCTAHOBJICHHBIM Ha HEM JIBHTATENIEM YIIPABIICHUS
yIJIa HaKJIOHA, CHCTEMY JITHEHHBIX IPUBOOB, [UIsl IIEPEMENIEHHS PETyIMPOBOYHBIX IEMEHTOB, OJIOKH
IIAPHUPOB CKOMBXKEHHS U 3y0UaToro 3aleIIeHHs, KOHYCHO CYXHBAIOILEEC COIJIO C PETYIHPYEMBIM
AUAMETPOM JUIS [OJaud IIOPOIIKOBOTO MaTepHala, POJNHMKOBHIE MpeoGpa3oBaTed BpalIaTENbHOIO

.




JBIKEHHS B IIOCTYIATENbHOE, MEXaHW3M CTaOHJIM3allHd OCEBOTO IOJIOKECHHS Yy3ja HaNbUICHHS
OTHOCHMTENBHO Bpamaromieiics TpyObl ¢ KOMIIEHCAIlMOHHBIM IMJIMHIPOM C OCEBBHIMH POJIHKaMH,
3apUKCHpOBAaHHBIE NPMKHMHOM IUTAHKOM, 3y0OuaTyio mepefady B BHJAE YIPaBIIEMBIX CaTEIUIMTOB C -
IJIOCKOM LIECTEPHEH BHYTPEHHETO M TOPIEBOTO 3alelUICHHsA, MOAYJb IS Pa3MEIICHUS ONTOBOJIOKHA
1 Kabeb-KaHa JUIs 3JIEKTPHIECKUX JKI'YTOB.

Kpome Toro, yHHBepCaJIbHOE COILIO [UIS MOAA4YH NMOPOHMIKOBOM KOMITO3HMIMHM BEIMOJIHEHO IBYX
COCTaBHBIM, €r0 HHJKHSS 49acTh MMeeT (GopMy KOHYCa C CTYNMEHYaThIM OCHOBAaHHEM A (HKCaluy,
HEHTPAILHOE OTBEPCTHE IMIMHIAPHYECKOH (OPMBI 0OECIIEYMBAET OCEBOE HAIpaBIICHHE Jasepa, IO
HapY)XHOW KOHYCHOM IMOBEPXHOCTH BBINOIHEHB! KOH(Y30pHO-IH(pdYy30pHEIE MPOTOYKH AJIsS MMOAAYH
IOPOIIKOBOTO MaTepHala C YBeJIMYeHHHIM paieHueM. CIOXHO NpOQMIbHAZ YacTh COIIA
BeIIONHAEeTCS Ha 3D mpuHTEpe, KaK M MHOTHE 3JIeMEHTHl. BTOpas 4acTh CONNa BBIIOJHEHA B BHJEC
KOHYCHOM KPBIIIKM ¥ HABHHYHBAETCA Ha HUXKHIOIO YacTh, NIyOMHA IOCAJKU PETryIHpyeT IUIOAns
ceyeHHs OTKPHIBAEMOIO OTBEPCTHS. YHHU(HKAIUs JIa3epHOH YCTaHOBKH M €€ MHOIO MOJYJIBHOCTH
cucTeM OOeCIeUnBaeT aJalTHBHOE MHOTO YIJIOBOE NEPEMEIICHHS XOJOBOM KapeTKH H TOYHOCTHh
AaBTOMATH3HPOBAHHOTO MO3UIMOHUPOBAHHUS JTa3€PHON TOJOBKU B aJalITHBHOM PEXHUME K CKOPOCTHBIM
H MOIIHOCTHBIM IapaMeTpaM TEXHOJIOTHUECKOTO IPOLIECCa HANBIICHHMS.

B03MOXHOCTh JOCTH)XXEHHS TEXHHYECKOTO pe3ynbraTa 0OpaGoTKH IIMHHOMEPHBIX TPYO
Majioro aHaMeTpa obOecmeynmBaeTCss TEM, YTO KOPIYC TOJIOBKH Ul HANBUICHHMS CaMOCTOATEIBHO
NepeMeIaTbCss B OTBEPCTHH TPYObI HCHONB3Ys B Ka4deCTBE ABHXKYIIEH CHIBI KPYTAIIMA MOMEHT
Bpaljaiomeics TpyObl, MEXaHU3M C 3yOUYaThIM 3alEIUIEHHEM H POJIMKOBBIE INIAPHHPHI IIaTHOPMEI
Jepxarelsi 3epKaja OOCCHeYHMBAIOT aJalTaldio yIjla OTPaXEHHUs Jia3epa B 3aBHCHMOCTH OT
HepeMelIeHus, a noJaJda HalbUIIEMOro MaTepyalia OCyIECTBISIETCS ¢ IIOTOKOM 3aIMTHOIO rasa yepes
KoH(py30pHO-TH(pQy30pHbIE TPOTOUKH. CHCTeMa JIMHEMHBIX 3JIEKTPONPHBOJIOB 00ECHIEYHBACT
ABTOMATH3UPOBAHHOE YIIPABJICHHE KAXABIM MOIYJIEM M OTACIBHBIMH 3JIEMEHTaMHM aJanTHpys K
CKOPOCTHBIM U MOIIIHOCTHBIM peXuMaM IepemerneHus. IIpmkuMHas MIaHKOH C OCEBBHIMH POJIMKAMH
obecrieunBaeT 3p¢PEKTHBHOE NPIDKaTHE K BHYTPEHHEH NOBEPXHOCTH M NMEPEMENICHHE YCTAHOBKH IO
obpabareiBaeMoii nmetamu. [lomarommii MexaHuW3M ¢ 3y04aroil IIJJaHETApHOM IEepefaved JaroT
BO3MOXHOCTh HM3MEHATh YrOJI BpAIEHHSA [IOJAIOIIET0 pPOJIMKA M aBTOMATHYECKH H3MEHAThH
HAlpaBJIeHHE [BHIKCHHS JIa3€pHOM YCTAaHOBKH. AJanTHUBHas CTaOHMIM3alMsg J1a3€pHOrO COIIa
OTHOCHTEIBHO IIOJIOXEHHS OCH Bpallalolieiics JeTand o00ecledYuBaeTCs OCEBOM BTYJIKOH M
Bpalafolmerocss Ha €€ OCH KOMIICHCAMOHHOTO ILMIMHIpPA, KOTOPBIH OCEBBIMH PpOJIHMKaMH
HPIKAMAETC K MIOBEPXHOCTH AETAIH H KOHTPOJIHPYET CKOPOCcTh. ONTOBOJOKHO, IPOMyCKaeMoe 4epes3
rOJIOBKY /I HANbUICHHS, KPENMMTCA K y3JIy HAmbUICHHS W BHIBOJUT JIa3epHBIA Jyd Ha 3€pKalo,
KOTOpO€ HMEET aBTOMATHYECKYIO PETYIHPOBKY MO 3aJaHHBIH yron HambuleHHs. IlpenmoxeHHas
KOMIIOHOBKA ONTOBOJIOKHA HCKJIIOYAaeT HEOOXOAMMOCTH GONBIIEro KOJMMYECTBA 3€pKal, TEM CaMbIM
nopeimas KI1/ nasepa.

Pe3ypTaThl aHAIN3a YPOBHA TEXHMKH M TEXHOJIOTHH, IPOBEICHHOTO 3asiBUTEJIEM IOKa3alH,
YTO AHAJIOTH, XapaKTEPU3YIOIHECS COBOKYIHOCTSMH MPU3HAKOB, TOXJIECTBEHHBIMH BCEM IIPHU3HAKaAM
3aABIIAEMOM JTa3epHOM YCTAaHOBKH AL 00pabOTKH BHYTPEHHEH MOBEPXHOCTH NJTMHHOMEPHBIX U3EIHI
MaJIOro IUaMeTpa, OTCYTCTBYIOT.

CoBpeMeHHBIN YpOBEHb TEXHOJOTHMYECKHX BO3MOXHOCTEH aJIUTHBHOIO IIPOM3BOACTBA H
IPUMEHAEMBIX MaTEpHAIOB, MO3BOJSAET IPAMEHUTh B KOHCTPYKIMM Hale4yaTaHHBIC IETAIH, YTO B -
CBOIO Ouepenb YMEHBIIAET CTOMMOCTh IIPOM3BOJCTBA YCTAaHOBKH, pacIUUpAsi TEXHOJIOTMYECKHE
BO3MOXXHOCTH CO3JJaHMSI CJIOXKHBIX JIeTajei, 6€3 HCI0Nb30BaHus MapKa TPAAUIIHOHHBIX CTAHKOB.

3asgBlleHHas COBOKYMHOCTh KOHCTPYKTHBHO-TEXHONIOTHYECKHX peIleHMH MW  yCIIOBHS
OCYIIECTBJICHHS O3THX JCHUCTBUH 1O JOCTHXEHUIO 3(¢eKkTa sBHHIM 00pa3oM HE BBIABICHBI M3
M3BECTHOTO YPOBHS TEXHHUKH U TEXHOJIOTHIA.

CnenoBarellbHO, YKa3aHHBIC NMpPHU3HAKHA 3asSBJIEHHOIO H300peTeHHs HE BBIABICHBI B IPYTHX
TEXHHYECKUX PpEIICHUSAX, 3HAYHUT, PpEIIeHHE SBISETCS HOBHIM, YTO COOTBETCTBYET KPHUTEPHSIM
HaTeHTOCIIOCOOHOCTH «HOBH3HAY» M HMEET H300peTaTebCKUil ypOBEHb. :

CyLHOCTh H300peTeHNUs TOSCHIAETCS HIDKE CIeAYIONINM OIMCaHHeM U YepTeXaMH, rie Ha Qur.
1 mpenacraBieH oOMMA BHA YIpPaBIIeMO# JIa3epHOM YCTaHOBKH, KOTOpasl OCYIIECTBIIICT HaNBUICHHE



JUIMHHOMEPHBIX He(TeN0OBIBAIOIMX HACOCOB M MOAU(HUUHPYET BEICOKHE ($U3AKO-MEXaHHYECKHE
CBOHCTBA BHYTPEHHHUX IIOBEPXHOCTEH MaJIOro AnaMeTpa.

VrpapnsemMa jazepHas ycTaHoBKa (¢ur.l) mwif BOCCTAaHOBJIEHHS M HAObUICHUA BHYTpEHHEH
IOBEPXHOCTH MaJIOTO MaMeTpa JITHHHOMEPHBIX HaCOCOB, CONEPXKMT MCTOMHHK JIa36PHOTO M3y ICHHAS
(ga wepTexke He IIOKa3aH), y3€l HaIbUICHHS (®ur.2), momarommi yzen (Pur. 3) 1 MexaHHu3M
crabummsanuu (dur.4). -

YnpaBnsema jnasepHasi ycTaHOBKa (¢ur.1) B cBoe#l KOHCTPYKIHM COACPXKHUT TOPLCBYIO KPBIIIKY
1, YCTAaHOBJIEHHYIO Ha KOPIIyCe JIa3ePHOI TOJIOBKH 2 B KOTOPOM Pa3MEIICHBI IBUraTe/b yIiia HAKIOHA
3, aBTOMATHYECKH NPUBOISIMI B JBHXKEHHE DETYIHPOBOYHBIA MON3YH 4 compsbKeHHBIH 3y6uarhii
mapHEp S5 C 3epkaioM 6 depe3 MApHHP 7, W3MEHSIOMHMA KOODIWHATHI MOJOXCHHA 3€pKana 6.
KOHCTpPYKIHSA TaKXkKe COIEPKHT KopIyc pabodero comna 8, KOTOPEIH SBIACTCS 6a3oBoii JeTanbio A
YCTAHOBKM NPWXKMMHOTO TyXoHa 9 /g ¢uKcallid 3alMTHOrO CTEKIIa 10, dokycupyromui
HakoHeyHUK 11, m3roToBiieHHBIH 3D-meyaTeio ¢ TpeMsi MPOIYCKHBIMH KoH(py30pHO-TH(Yy30pHEIMH
KAHATAMH HAa CBOCH MOBEPXHOCTH H PEryJIMpOBOYHBIH KOHYC 12 ¢ KpemieHHEM KOHyca 13,
obecreynBaroIMe PEryJIMpoBaHHe AHaMeTpa OTBEPCTHH IHMOPOMIKOBOrO HaNBUICHHS. B kagecTBe
ABTOMATHYECKOTO PpErylaTopa yIia HakJOHa M IO3HIHOHHPOBAaHHA COIUIOBOTO anmapara B
IIPOTHBOMOJIOKHBIE Ta3bl TOJIOBKH 2, YCTaHOBJIECH JIHHEHHBIH MPHBOX 14, obecrneunBaOLIHi TOYHYIO
KOOPAHHAIMIO COIUIA TIPY HANBUICHWH MaJbIX AWaMeTpoB. JINHEHHBIH NPUBOA 14 B cBOE#t TOpLEBOM
4aCcTH NPHXHMAETCS COeqUHUTENbHOK Myroit 15.

VcTaHoBJIeHHAs COSAMHHUTENbHAsA MydTa 15 ABIIeTCA EPEXOIHBIM 3BEHOM UL CONPSHKEHUA C
KOPITYCOM TOfIAIoIero Mexanusma 16 moparomero ysina (¢ur. 3) Ha BHENIHEM AMaMeTpe KOTOpOro
CMOHTHPOBAHbI HAIIPaBJISIONIHE 609K000pa3HbIe IPHBOAHBIC POTIUKH TOJAH 17, cioCOGHBI U3MEHSTD
HaNpaBlieHHe BEKTOpPA BPAllleHHs H aBTOMATHYECKH NIPUBOJMMEIE B IBMXKCHHE IBHraTeNieM NONadH 18
yepes 3alervieHue 3y6uaToii Iepefiaun IUIOCKOH wwecTepHu 19. [lectepHs 19 uMeeT pacnoioXeHHE
3yGheB, KaK Ha BHyTpEHHEH CBOEH IIOBEPXHOCTH, TaK K Ha TOPLEBOHA M U3rOTOBJIEHA 110 CPENCTBAM 3D-
meyatn. Compskenuwe nojaromero ysma (¢ur. 3) ¢ MEXaHH3MOM crabunuzanuu  (dur.4)
obecneunBaeTcs Giarofaps mepexoaHoit Mydre 20 coemMHEHHON ¢ OCEBOM BTYIKOH 21. Mexanusm
TaKKe CONEPIKAT YIOPHBIH 22 M MroibyaThie 23 MOMUIMIHUKHA, KOMICHCAIMOHHBIN HIHHAD 24, Ha
OBEPXHOCTH KOTOPOTO PasMEIIEHbl OCEBBIE POIMKH 25 ¢ MPHXKUMHOM IITaHKOH 26, BHYTPEHHIOIO
[ecTepHIo 27, HEHIOHOBBIN MOAIIMITHUAK KOpIyca 28 ¥ ABHraTelb KOMIICHCAIMOHHOTO LHITHHIPA 29
KECTKO 3aKpelnEHHBI B Kopmyce KommeHcatopa 30, depe3 3alleIUICHAC aBTOMAaTHYCCKH
obecreurBatOIMil YCTOWINBOE NPSIMOJIMHEHHOE JIBHXKEHUE NOJOBKH IIPU Pa3HBIX ONMPOKHIBIBAIOIIMX
MOMEHTaX BpaIICHHUS.

YipapiseMa JasepHas YCTAaHOBKA Ul HANBUICHHS BHYTPEHHHX IOBEPXHOCTEH Majloro
nuamerpa paboTaeT cnemyromuMm obpasoM. IlpenaraeMas KOHCTPYKIMA 3aBOJMTCS BO BHYTPb
BPAIAIOMIErOCs IIMIMH/Pa HEQTIHOTO Hacoca M 3a CYeT AAaTYMKOB KOHTPOJIA LICHTPYETC Ha 6a30ByI0
TOYKY Hayana Ja3epHOro HampUleHHs. Jla3epHbIi JIyd IPOXOAUT YEpe3 ONTOBOIOKHO (Ha yepTexe HE .
yKa3aHO), K y3iy HambuleHHMs (¢ur .1) Hanpamissick B CTOPOHY 3€pKaia 6 ¥ B 3aBHCHMOCTH OT
YIJIOBOTO MOJIOMKEHHsI 3y0YaToro MapHUpa 5 OTpaxasich NPOXOIUT YEpe3 OTBEPCTHE KOPIyca COIlIa 8
3amMIIeHHOe OT TONAJaHMs HANbULIEMOro MaTepuana 3aluTHEIM crekinoM 10, koTopoe
3a(EKCHPOBAHO MPHKHMHBIM T'y)XOHOM 9 H Ha BBIXOJ€ IO NPOEKTHOH OCH COIUIA IPOXOAHT Hepe3
oTBepcTHe (oKycupyrouero HakoHeunuka 10. ToyHOCTH NO3HMIMOHMPOBAHHS M PEryIHPOBKA
3 dEKTUBHOTO yIila OTPaXKeHHs 3epkajia 6 pealusyercs aBTOMATHYECKH 4Yepe3 MOBOPOT 3yOuaroro
mapHHpa 5 BpallleHMeM Baja ABMraTens yrija Haknona 3.  Hambuigemsr MHOT'OKOMIIOHEHTHBIH
TOPOIIKOBBI MaTepuan IO JAaBJICHHEM TPAHCIOPTHPYETCS TEXHONOTHYECKHM Ta3oM  Hepes
KoH(Yy30pHO-1u(Dy30pHEIE OTBEPCTHS KOpIyca comia 8§, 3a c4eT nmuddy3zopHOro BXoaa moTOK rasa ¢
IOPOIIKOM YIUIOTHSIOT CTPYIO, IEPEMENIMBAIOTCS B TYpOYJIEHTHOM IIOTOKE, 3aTeM 3a CHET KOpPOTKO#t
[UIMHBI [HIMHAPAYECKOr0 KaHala TIa30lopoINKOBas CMECh BBIPABHMBACT CBOE JHHAMHHECKOC
COCTOSHHE ¥ 3a CYeT KOH(Y30pHOTO BBIXOZA BBUIETAIOT ¢ GONbINedl CKOPOCTBIO H JABJICHHEM. B
KayecTBe (POKYCHPYIOIIETO 3IEMEHTa MOTOKA BHICTYNAET PEryITHPOBOYHBIM KOHYC 12, xoTOpBIA 3a
cuéT pe3bOOBOTO COENUHEHHUs C KpEIUICHHEM KOHyca 13 BpalllaTelbHOE JBHIKECHHE npeobpasyeT B
IIOCTYIIATEIHHOE, YTO IO3BOJISET YCTAHOBUTH ONTUMAIBHBIA BEIXOJIHOMN 3230 MEXITY ¢$hoKycHpyIOIUM
HAKOHEYHHKOM 11 M peryJupoBoYHBIM KoHycoM 12. [lnd YCTaHOBKH yIja HalbUICHHA
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PEryIHPOBOYHBIA BHHTOBOM MON3YH 4 aBTOMATHYECKH IEpeMEINacTcs Ha 3aJaHHOE pPacCTOAHME
JMHEHHBIM TPHBOAOM 14 W depe3 HampaBiAIOIUE INApDHMPa 7, BBIIOJHAECT POJb PHIYAKHOIO
MEXaHH3Ma, KOTOphI IpeoOpa3yeT NOCTyNaTeIbHOE ABHXKEHME BO BpallaTeIbHOE OCYIIECTBILAA
noBopoT U 3((dexTHBHOE MO3MIMOHUPOBAHHE KOpIyca COIla 8 M BCEro COIUIOBOTO ammapara,
COCTOSIIETO U3 (POKYCHPYIOLIEro HaKOHeYHHKa 11 1 peryIMpoBOYHOro KoHyca 12.

KoMneHcaus u npeoOpa3oBaHHe BpalaTENIbHOIO IBMXKEHHS 3arOTOBKH B IOCTYNATENbHOE
IBYKEHHE JIa3€PHOM TroJoBKH obecrieynBaeTcs momaromuM ysnoM (¢ur. 3). Jlns mepeMemieHus c
HeOOXOIUMOM CKOPOCTBIO (MM/00) Ha HAIpaBIAIOIEM MPHBOJHOM PONHMKE mojavd 17 BpamueHueM
Bajla JBHUTaTels noAadu 18 uepes 3yGuaryro nepenady miockoi mectepan 19 ycranasiusaeTcs yron -
HalpaBlieHHs BpaleHus. TakuM oOpa3oM, YCTAaHOBKA yIiia HA HAIPABIAIOMEM NPHBOAHOM POJIMKE
nogauu 17 mpu OTHOCHTEILHOM BpAIEHUH IIPOTHBOIONOXKHOM JABHKEHHIO BPAINAIOMICHCA 3ar0TOBKU
¢ QUKCHPOBaHHBIM MOJAIOLINM y3II0M, 00pa3yeT CIHPAJICBHAHYIO TPAEKTOPHIO JIBMXEHHS 10 KOTOPOH
00KaTHIBAaeT MOBEPXHOCTH MPHBOAHOIO PONHKa 17, pa3sHOCTH HANpPaBJICHHN ABH)XEHHS 3arOTOBKH H
rOJIOBKM KOMIIEHCHPYETCS MX BEKTOPaMH CKOPOCTH K 00eCnedrBaeT MepeMellEHHE KOPILyca JIa3epHOH
TOJIOBKM CTPOTO B JIMHEHHOM HaIIpaBJIeHHUH IO IIPOSKTHOH OCH BpaleHUs. Takoi MpHHIEN MO3BOJIICT
aBTOMATHYECKH MEHSATh CKOPOCTHOM pEXHM BpallleHHs, a H3MEHEHHE HalpaBlicHHs BpaIleHUS
IPHBOJHOTO posiuKa 17 obecneurBaeT M3MEHEHHE HaNpaBJIeHHs MPAMOJIMHEHHON MOAAYH I'OJIOBKH B -
HpSAMOM HJTH 0OpaTHOM HalpaBICHUH (K BBIXOY ).

Ocepas BTynka 21 sBiusercs 0a30BO# HeTanbl0o MEXaHHM3Ma CTaOHMIIM3AIMH, Ha KOTOPOH
pasMelleHbl yIOpHBIH 22 ¥ Wrojipyatsle 23 NMOANMIHHKHA C 3aKPEIVIEHHBIM HAa MX Bpallaroliercs
Onope KOMIIEHCAMOHHOM LHJIHHIPE 24 ¢ OCEeBBIMH POJIMKaMM 25 KOTOpPBIE 3aKPEILICHBI IPHKUMHOM
ITaHKOM 26 U MMEIOT OJHY CTeleHb CBOOO/IBI BpallleHusl B OCEBOM HarnpaBlieHHH. OceBble POIHKH 25
BHIIIOJIHEHHBIE M3 PE3UHONMOJIUMEPHBIX MAaTePUAIIOB, IPIKMMAIOTC K MOBEPXHOCTH 0OpabarriBacMoi
3arOTOBKH UIi MCKJIIOYEHHS [POCKAIb3BIBAHMS KOMIEHCAI[HOHHOTO IUWIMHIpa 24. K
KOMIICHCAIIMOHHOMY ILHIMHAPY 24 Kpenutcs BHYTPeHHss IuectepHs 27, BpallleHHE KOTOpPOH
obneryaercs OGnaromaps HeilOHOBOMY MNOAIMIHUKY Kopmyca 28, KOTOpBHIH Takxke (GHKCHpyeT
IpHUIEralolHe AeTaa OT 0CeBOro nepememenus. [Ipuna€r Bpamare bHbiii MOMEHT BCEMY MEXaHU3MY
crabummsanuu (¢ur.4) ABUraTeNnh KOMIEHCAMOHHOIO IMIMHApPA 29, XECTKO 3aKPEIIEHHBIA B
Kopryce komrencaropa 30, KOTOpbIit CBS3aH ¢ OCHOBHOH YacTBIO JIa3€PHOM YCTaHOBKH.

ViepxuBaHde y3ia HambuleHus (¢pur. 2) u momaromero ysna (¢ur. 3) oT OJHOBPEMEHHOIO
BpallleHHs BMecTe C oOpabaTbiBaeMoit 3arotoBkoif obecneynBacTcs OalaHCHPOBAaHHEM €r0O
MexaHH3MoM cTabunuzanuu (¢ur. 4). Crabunusaumusi HOJOXEHHS OCYIIECTBISETCS OOpaTHBIM
BpAIlleHHEM KOMIICHCAIIHOHHOTO IWIMHIpa 24, OTHOCHTENIBHO BpaIleHHs 3arOTOBKH, 4epe3 3yGyaToe
3alLereHe BHYTPEHHEH 1ecTepHH 27 ¢ MIECTEPHEN TBUTATENs KOMIICHCALIMOHHOTO IHIMHpa 29.

VipasiieHue Bceil yCTaHOBKOM JIa3epHOTO HAIIBUIEHHS OCYIIECTBIISETCS aBTOMAaTHYECKH OCIE
3aJaHUs ONEPaTOPOM BXOJHEIX IIApaMETPOB MOAAYH M yTJla HAKJIOHA COIUIA. YTOJI OTPaXeHHs 3epKaia
6 B3aHMO3aBHCHM OT IIOJIOXKEHHS PETYIMPOBOYHOrO MOI3YHA 4 U ABNIAETCA KpaTHHIM. TakuM oGpasom,
NpH NepeMeIleHHn JTHHEeHHOTo pruBoja 14 B npenenax 8 MM BO3MOXKHO YCTAHOBHTD yroJl HallbUICHUS
1o 30°.

Hcmonp3oBanue 3asdBICHHOM yIpaBiasSeMON Jla3epHOM yCTaHOBKH OOECIEYMBAET BBICOKYIO
KOHCTPYKTHBHO-TEXHOJIOTHYECKYIO 3((GEKTHBHOCTH B IIPOLIECCE €€ OKCIUIyaTalliH, BO3MOXHOCTH
aBTOMATU3MPOBAHHOTO YIpPABJCHHS, aJaNTalid ONTHMAIBHBIX PEXHUMOB Jia3epa K pealbHBIM
TpeGOBaHHUAM TEXHOJOTHYESCKOTO Mpoliecca B NETaNH, IOBBIIEHAE NPOU3BOAMTEILHOCTH, CHUKCHHE
TPYHOEMKOCTH paboT W pacmupeHHs ee (QyHKIHOHAIBHBIX BO3MOXKHOCTEW, a TaKXe IOBBIIICHHE
KauecTBA HANBUICHMS IIPOEKTHOW TEOMETPHH W BBICOKHME (DH3MKO-MEXAaHMYECKHE CBOMCTBA
MOIuHIMPOBAHHON OBEPXHOCTH COMPSDKEHHH Hacoca, KadyeCTBa CIEIUICHHS IOKDPBITHA C OCHOBOH
P BOCCTAHOBJIEHHH BHYTPEHHHX ITOBEPXHOCTH MAJIOTO AHaMeTpa AJIMHHOMEPHBIX TPyO THIIa HacoC
HITH. ITopraTiBHOCTH MpeaiaracMoil KOHCTPYKIHH 00eCIIeYHBacT €€ MOOMIIBHOCTE H BO3MOXHOCTb -
TIPHMEHEHUS HETIOCPECTBEHHO Ha HE(PTEra30BbIX MECTOPOXKICHHSIX.




®opmyaa u3o0peTeHHA

1. Ynpapnsemas ycTaHOBKAa [ JIa3€pHOTO HAMBUISHMSA BHYTPEHHHX MOBEPXHOCTEH,
colepskanias MCTOYHHK THTAHKA, ONTOBOJIOKHO, JIA3€PHYIO TONOBKY C ONTHYCCKOI CHCTEMOMH, y3en
HaMbUICHKA, COACKAILKI ABUraTeNb YI/1a HAKJIOHA U Y3€]1 aBTOMAaTHUECKOMW PETyTMPOBKH MOJI0XKCHUS
3epkana ¥ padodee COIO ¢ PeryTMpOBOYHBIM MAPHUPOM, TOJIAIOIIHH Y3€l COACKAIUN JIBUTATENE W
HaNpaBIAOIME 00YKOOOpa3HBIE IPHBO/HBIE PONMKH [I0JIa4W, HM3MEHSIOME HAlPaBIECHHUE
HepeMemeHus NoJaloniero y3ia, a Tak >Xe MeXaHW3M CTaOWIM3alliid B KOTOPHIH BXOAWT IpyIa
DOJANIMITHAKOB, KOMICHCAI[MOHHEIA LMIMHAP, OTIHYAIOIIMHACH TeM, 4YTO0 OHa CHa0XeHa
aBTOMAaTHYECKMMU JIMHEHHBIMM MPHBOAAMH, DPETYIXPYEMBIM MCEXaHM3MOM IMOJIOXKEHHS 3epKana,
MO3BONAKIIUNA BbIOpPaTL ONTHUMAIBHBIA YroJ OTpakeHMS llazepa, a Tak KE CHUCTEMY MOJAa4YH H
CTAOMITH3AIHH YCTAHOBKH.

2. Vipagnsemas yCTAHOBKa JUIs JIA3€PHOTO HANBUICHUSA BHYTPEHHHMX INOBEpXHOCTEH mo 1.l,
OTJIMYAKIIANICS TEM, UTO B JIa3epHOM TOJIOBKE pa3MEIIcH MEXaHU3MOM aBTOMaTHYCCKOTO YIIPaBICHUS
yria HakJIOHA 3€pKaia, MO3BOJLIONINI YCTAHOBHTH MO3UIIMOHHPOBATH ONTHMANLHBIN HAKIOH YIia
OTpaX<EHMs N1a3epa 3a CUET ABUraTelIA yIla HaKoHa.

3. Vnpaensemas ycTaHOBKAa AJd Ja3€pHOTO HAIBUIEHHA BHYTPEHHHX MOBEpXHOCTEH 1o m.l,
OTJIHYAKINAACH TEM, YTO B JIA3€PHOM NOJIOBKE pa3MEIIeH MEXaHH3M ¢ aBTOMATHYECKHM HPHBOJIOM
yIIpaBjIcHUs YIJla HAKJIOHA pabouero comnia i noJa4yy MopoLUIKOBOH KOMNO3HLIMK A HaNbiJIEHHS.

4. YopapnseMas YCTAHOBKA JUIS JIA3€pHOTO HAMLUICHUA BHYTPCHHUX MOBEpPXHOCTEH mo 1.1,
OTJIHYAKIIAfACH TeMm, 4T0 pabodee KOHYCHOE COIUIO, M3TOTOBIecHHOE 3D-medaTpio, Ha cBOCH
MOBEPXHOCTH HMECT TPH TPOMYCKHBIC KOH(pY30pHO-AH(DY30PHEIMH KaHANbl W PETYIHPOBOYHEIM
pe3pboBOl KOHyc, OOecHEUHMBAIOIIMH ONTHMANBHOE PETryIHpPOBaHHE IHaMeTpa OK033 BBIXOIHBIX
OTBEPCTHH 1/ HANBUICHHS [IOPOLLIKA.

5. YnpaenseMas YCTaHOBKA [IJI JIa3€pHOTO HaMbUICHHWA BHYTPEHHHX MOBEpPXHOCTEH Mo m.l,
OTIMYAKIIASICA TE€M, YTO B TOPLEBOM YacTH Ja3epHOM TONOBKM AOIONHHUTEIBHO YCTaHOBJICHA
COeUHHUTENbHAS My(dTa, K KOTOpOH MOHTHPYETCH TMOJBIKHBEIA IOJAIOIIHH MEXaHHU3M, HMECIOTTHH
HanpaBnsAomue 00YkooOpasHblc MPHUBOJHBIC POJMKH TOJAYH, cnocoOHBIC HU3MEHAThL HampaBlICHHE
BEKTOpa BpalllcHHs U aBTOMAaTUUECKHU MPHBOAKMBIC B ABUIKEHUE ABUraTeNeM NoJadul depes 3alenicHue
3yOuaToii mepenau IUIOCKOH LIECTEpHH (M3rOTOBJIEHA Mo cpeacTBaM 3D-nevatn).

6. Ynpapnasemas yCTaHOBKAa 1A J1a3€pHOTO HAMBUIEHHSA BHYTPEHHHX MOBEpXHOCTEH mno 1.1,
OTUIHYAKMIASICA TeM, YTO B TOPIEBOH YaCTH IOJAIOMIEIO MEXaHH3Ma depe3 IMEepexOJHYId My(Ty
YCTAHOBIICH MEXaHW3MOM CTaOMIIM3AIMM, COJCPXKAIIUA YIOPHBIH M HUroibYaThle IO IIATHHKY,
KOMCHCAUMOHHBIH LIMIMHAP, HA NOBEPXHOCTH KOTOPOTO pa3MeLleHbl OCEBbIC PONUKH, BLINOJIHEHHBIC
M3 PE3UHONIONMMEPHBIX MATEPHANOB, [IPHIKUMAEMEIC [I1aHKOMH, BHYTPECHHIOK LIECTEPHIO, HEUTOHOBBIH
MNOALIMIHUK KOpNyca U ABUraTelb KOMIECHCAUKMOHHOIO WMIHHIPA KECTKO 3aKPEILIEHHBIH B KOpIyce
KOMIMEHCATOpa, Yepe3 3aleIUIeHHEe aBTOMAaTHYECKH obecneuuBalouui yCTOHUYHMBOE MPAMOIHMHEHHOE
JNBHKEHHE FOJNIOBKY MPU Pa3HbIX ONPOKUIBIBAIOIINX MOMEHTAX BPAIICHHS.



YIpasnsgemas YCTAHORKA JUTS IA3ePHOTO HAIIBUICHUS
BHYTPEHHHX HOBEPXHOCTEH MAIOTO AMAMETPA

Dur. 1.



BHYTPEHHHUX MMOBEPXHOCTEH MaJIOTO AHaMeTpa

yIIpEtBJ]}IEMaﬂ YCTAaHOBKaA AJ14 JIa3CpHOTO HANlbLICHUA

dur. 2



YnpapiseMas yCTaHOBKA U1 Ja3€PHOTO HaNbUICHHA
BHYTPEHHUX MTOBEPXHOCTEH MaJIOTO AHAMETpa

Dur. 3



YnpapiseMas yCTAHOBKA U1 JIa3€PHOTO HATIBLUICHHS
BHYTpPEHHHUX MMOBEPXHOCTEH MaJIOTO AHAMETpa
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