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YK 622.232.83.054.52
PA3PABOTKA ¥Y3J10B KPEIIVIEHUSA JTUCKOBOI'O UHCTPYMEHTA
HA TPEXTPAHHBIX ITPU3MAX K CTYIIUIIAM PABOYHUX
OPI'AHOB OYHUCTHBIX KOMBAMHOB
JLLE. MameTtnbeB, A.1O. bopucos, I1.A. IIpocBupHUH
Ky3I'TVY um. T.®. 'opbaueBa

Ha kadenpe ropusix mamuH u komiiekcoB Ky3['TY um. T.®. T'opbauesa
MIPOBOJISATCSA UCCIEIOBAaHUS, HAIIPABJICHHbIC HA U3YYE€HHE TEHIAEHIUN (pOopMHUPO-
BaHMs MapKa OYMCTHBIX M MPOXOJYeCKUX KoMOaliHOB Ha maxtax Kysbacca, pas-
pabOTKy, UCIBITAaHUS U COBEPILICHCTBOBAHME KOHCTPYKUUW HCIOTHUTEIbHBIX
OpPraHoOB C PA3IMYHBIM TUIIOM MOPOJOpa3pPyLIAIOIIET0 UHCTPYMEHTa it Oypo-
BBIX, OYUCTHBIX U MPOXOTYECKUX BBIEMOUYHBIX TOPHBIX MariuH [1-15].

B pamMkax mpoBOIMMBIX HCCIEAOBaHUN TMPEUIONKEH M pa3paboTaH psif
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TEXHUYECKUX PEIICHUM, 3aTPAaruBarOlINX COBEPIICHCTBOBAHUE KOHCTPYKLIMIA
y3JI0B KPEIUICHUS] JUCKOBOTO MHCTPYMEHTa K MHOTOTPAaHHBIM IIpU3MaM, HOBH3-
Ha KOTOpBIX 3amuileHa nareHtamu P®: 2455486, 128898, 134586, 136086,
138704, 141339, 146845, 149617.

OO6mMMH HEeAOCTaTKaMU M3BECTHBIX KOHCTPYKIUNU HCHOJHUTEIBHBIA Op-
TaHOB BBIEMOYHBIX MAIlIMH OTEYECTBEHHOTO U 3apyOe’KHOTO MPOU3BOACTBA SIB-
JsIeTCsl OTpaHUYEHHBIN Tuana3oH GOpMUPOBAHUSA CXeM Habopa JAMCKOBOTO WH-
CTPYMEHTA [0 NapaMeTpaM Ilara pa3pyueHus, KOJIMYECTBa 3aX040B JIOMACTHBIX
PEBEPCUBHBIX BUHTOBBIX CIMpAEi, KOJIMYECTBA JUCKOBBIX MHCTPYMEHTOB B
OJTHOM JIMHUU PE3aHMsl, CI0KHOCTh KOHCTPYKLHUHU Y3JIOB KPEIUJIEHUS U TPYAOEM-
KOCTb ITPOU3BOACTBA MOHTAKHO-IEMOHTAKHBIX ONEPALIHIA.

Hnst npousBoactBeHHUkoB OAO “CYDK-Kysbacc” ocoOblii uHTEpec
MPECTaBIACT pa3paboTKa y3ia KpeIieHUs JUCKOBOIO MHCTPYMEHTa Ha TpeX-
IPaHHBIX MIPU3Max K CTyNUIlaM pabOo4YuX OPraHOB OYMCTHBIX KOMOAITHOB IO Ma-
TeHty P® 149617. Peanuzanusi 3TOro TEXHUYECKOTO PEIIECHUS O0ECIECYHBACT
(dbopMupoBaHUE CXeM HabOpa TPEXI'PAaHHBIX MPU3M C JIUCKOBBIM UHCTPYMEHTOM
Ha MHOTOTPAHHBIX CTYIHUIAX, aAANTUBHBIX K HIMPOKOMY CIIEKTPY YCIOBUMN HKC-
IUTyaTallii B CTPYKTYPHO-HEOJHOPOJHBIX 3a00MHBIX MAacCUBax C MOBBILLICHUEM
3 ()EKTUBHOCTH MOHTAXHO-IEMOHTAXXHBIX PabOT MPOCTPAHCTBE HA HCIIOIHU-
TEJIbHBIX OpraHaX OYMCTHBIX KOMOATHOB B IPU3a00MHOM MTPOCTPAHCTBE.

HcnionHUTENbHBIN OpraH BEBIEMOYHON TOPHOU MalvHbI (puc. 1) BkiIroyaeT
Kopnyc 1, MOBOPOTHBIN peyKTOp 2, peBEpCUBHBIN pabouuii opraH 3 ¢ morpy-
304HbIM UTOM 4. Pabouuii opran 3 BKJIIOYAeT B ce€0si KOPMYC 5 B BUJIE€ MHOTO-
rpasHoM npu3mel. K Kax7a0i rpaHu Kopimyca 5 KECTKO INPUKPEIICHBI Halpas-
Jstone 6 ¢ OOKOBBIMM 3yOuaThIMU pelKaMu 7, K KOTOPBIM C OIpPEIEICHHBIM
IarOM OTHOCHUTENBHO JAPYT Apyra NpUKperieHsl onopsl 8 I1-o0pa3Hoii hopmbl
KYTKOBBIX 9 U nuHENHBbIX 10 TpeXrpaHHBIX MPU3M C TPEXTPAHHBIMU KPBIIIKAMHU
11, ocamu 12 ¢ ynopHbIMU OypTUKaMU U TUCKOBBIMU MHCTpyMeHTamu 13. Kax-
Jlasi HaTpaBJsionas 6 MOKeT OBITh BBIMOJTHEHA KaK C OJJHOCTOPOHHEH, TaK U C
JIBYXCTOPOHHUMH OOKOBBIMU 3yOUaThIMU PEHKAMHU.

-

Puc. 1. KoHCTpyKIIMSL MCIIOJHUTENBHOIO OpPraHa BBIEMOYHOW TOPHOM Ma-
LIMHBI C TUCKOBBIMU MHCTPYMEHTAMU HA TPEXTPAHHBIX IPU3MAX
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PeBepcuBHbBIN pabounii oprad 1 (puc. 2) BKIIIO4aeT B ce0s CTynuiry 2 C
KOPITyCOM 3, BBIIIOJIHEHHBIM B BHJI€ MHOTOIpaHHOW npu3Mbl. K kaxxmon rpanu
Kopiyca 3 ECTKO NMPUKPEIUICHBI HarpaBisiomue 4 ¢ OOKOBBIMU 3yO0UaThIMU
perKaMu 5, K KOTOPBIM C OIpPEAEIECHHBIM IIArOM OTHOCHUTENIBHO APYr JIpyra
npukperieHs! onopsl 6 [1-06pa3Hoit GopMBbI KYTKOBBIX 7 M JIMHEHHBIX 8 TpeX-
I'PaHHBIX MIPU3M C TPEXTPAaHHBIMU KpblIKaMu 9, ocsimu 10 ¢ ynopHsiMu OypTH-
KaMH U TMCKOBBIMUA HHCTpyMeHTamu 11.

Bug A

Puc. 2. Koncrpykiusi pabodero opraHa BEIEMOYHON TOPHOW MAaIIUHBI C
JIUCKOBBIMU MHCTPYMEHTAMU Ha TPEXTPAHHBIX MPU3MaX

Omnopsi 6 [1-06pazHoO¥ GOpMBI KpenaTcsl K HAMPaBJISIONIIM 4 ¢ TTOMOIIIBIO
Pa3bEeMHBIX ITPOBOJIOYHBIX 3aMKOB-()MKCATOPOB, BBIMOJHEHHBIX B BHJE JIMH-
HBIX UUWJIMHAPUYECKUX CTEpKHEW 12 ¢ OTTMOHBIMM KOHMYECKUMHU TOPLIEBBIMU
XBOCTOBUKAMH U pa3MElIeHbl B KBaJPAaTHBIX CKBO3HBIX OTBEPCTHUSX, 0Opa30BaH-
HBIX CKBO3HBIMH OOKOBBIMH MPSIMOYTOJIbHBIMU MazaMu omop 6 [1-o0paszHoit ¢op-
MbI 1 3y0uathbix peek 5. Kaxxnas nanpasisitomas 4 MoxeT ObITh BBIIOJHEHA KAK C
OJTHOCTOPOHHEH, TaK U C IBYXCTOPOHHUMHU OOKOBBIMH 3y0UaThIMU pEUKaMH.

[Ipouecc rkcTyaTanuy UCIOJHUTEIBHOTO OpraHa OYMCTHOW BBIEMOYHOMN
TOPHOM MalIMHBI OCYIIECTBIISIETCS B TP 3Tala: MPeABapUTENbHBIA MOHTAX O]
TpeOyemMyro cxemy Habopa JTMCKOBOTO MHCTPYMEHTa Ha TPEXTPAHHBIX MpU3MaX,
paboTa 1o pa3pylieHuIo 3a00HHOT0 MacCUBa U IEMOHTAX MPHU 3aMEHE B MpHU3a-
OOWHOM TIPOCTPAHCTRBE.

[IpeumyiecTBaMu NPEIJIOKEHHOIO TEXHUYECKOIO PELIEHUsS SBIISIOTCS:
COBMEILIEHUE B OJJHOW KOHCTPYKIIMH JIEBOT'O U MPABOr0 YHUPHUIIUPOBAHHOTO HUC-
MOJIHUTENILHOTO OpraHa PEBEPCUBHOTO JEWCTBUS, ajamnTalus cXeMm Habopa
TpPEXTPaHHBIX NPHU3M C JMCKOBBIM MHCTPYMEHTOM [0 MapamMeTpaM Iuara paspy-
HIEHUS, KOJIMYECTBA 3aXOJO0B JIOMACTHBIX BHHTOBBIX CHHUpAJEd, KOJIMYECTBA
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JTIUCKOBBIX MHCTPYMEHTOB B OJIHOM JIMHUU PE3aHUs MPU U3MEHEHUHU YCIOBHM
HKCIUTyaTalllK, BEICOKAsi PEMOHTOIIPUTOTHOCTD Y3JIOB KPEIUICHHS U HU3Kas TPY-
JIOEMKOCTh MPOU3BOJICTBA MOHTXKHO-IEMOHTXKHBIX ONEpalfii B Mpu3adoitHOM
POCTPAHCTBE.

PCBYJIBTaTI)I I/ICCJIG,Z[OBaHI/H?I IIOJIYUCHBI B pPaMKaX BBIIIOJTHCHUA 0azoBoH

YacTU TOCYJapCTBEHHOro 3ajaanusi MunoOpHayku Poccuu mo npoekty Ne 632
“UccnemoBanue nmapaMeTpoB TEXHOJOTUI U TEXHUKHU JI1 BEIOOpaA U pa3pabOTKU
WHHOBAITMOHHBIX TEXHUYECKUX PEIICHUN 0 MOBBIICHUIO Y(P(HEKTHBHOCTH JKC-
TUTyaTalid BRIEMOYHO-TIPOXOUYECKUX ropHbIX MamuH B Ky3bacce™.

10.

11.
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YK 622.232.83.054.52
PA3PABOTKA YCTPOMCTBA JIJII COBMECTHOI'O BPAIIIEHUSA
JAUCKOBOI'O HHCTPYMEHTA
HA YETBIPEXTPAHHBIX ITPU3MAX
JI.LE. MameTtnbeB, A.JO. bopucos, M.A. llImaToB
Kys3I'TVY um. T.®. 'opbaueBa

Ha yronbnbix npennpustusix Kysbacca skcruryatupyercst O0ibIION napk
IPOXOIYECKNX KOMOANHHOB M30MPATENbHOIO JEHCTBUS OTEYECTBEHHOTO U 3apy-
OEKHOI0 IPOU3BOJICTBA C UCIIOJIHUTEIbHBIMU OPTaHAMM, BKIIIOYAIOIIUE KaK pa-
JMabHbIE, TAK aKCHAJIbHBIE PE3L0OBbIE KOPOHKH, JJIsi KOTOPBIX LIEIECO00pa3HO
UCIIOJIb30BAaHUE JUCKOBOTO HWHCTPYMEHTA TMpU Pa3pyLIEHUU CTPYKTYPHO-
HEOIHOPOIHBIX 3a00MHBIX MaccuBOB [1-8].

[IpaBUNBHBIN BEIOOP PEXKYIIETO HHCTPYMEHTA, CXEMBI €TI0 PACCTAHOBKU U
KpPEIUICHHS] Ha KOpPOHKAaX HMCIOJIHUTENbHBIX OpraHax, IMO3BOJISIET YBEIUYUTH
IPOU3BOAUTENILHOCTh KOMOaliHa, 00eCIeYBaeT CHIXKEHHE pacxoa pe3loB, Co-
KpamaeT BpeMs Ha ux 3ameHy. HOBbIN pexyluii HHCTpYMEHT UMeeT OoJiee 1u-
POKYIO 00JIaCTh MPUMEHEHHUS: PE3lbl OYMCTHBIX KOMOaWHOB 10 f = 6, pe3isl
MPOXOTYECKUX KOMOaHOB U OypruibHBIX MatuH f < 8 [1].

[Ipu skcmmyatanm TPOXOAYECKHX KOMOAWHOB HW30MpATENIbHOTO JIEi-
CTBUS C ONPENEIECHHBIM THUIIOM HCIIOJIHUTEIBHOIO OpraHa OTMEYaroTcs A0CTO-
WHCTBA U HEJOCTATKH, KAK TEXHOJIOTMUECKOT0, TaK M TEXHUYECKOTO XapaKTepa.

Jlist mpuMepa, B poLecce dKCIulyaTalui IpOX0J4ECKUX KOMOAtHOB U3-
OMpaTenbHOTO JEHCTBUS C aKCHAIbHBIMUA KOPOHKAMH €IUHCTBEHHBIM CIIOCOOOM
3apyOKU SIBJSIETCS CEKTOPHBIA MOBOPOT B TOPU3OHTAIILHOM IJIOCKOCTH C MOCTE-
NEHHOW TEJIECKOMMYECKOW Pa3ABMKHOCTBIO CTPEJIbl IPU pa3pylIeHUH 32005 110
TpeOyeMol MUPUHBI 3aXBaTa TOJIBKO OJHON KOpOoHKOH. [Ipu mepemenieHnn ak-
CUAJIbHBIX KOPOHOK B BEPTUKAJIBHOU IJIOCKOCTH Ha BHIEMKY HOBOHM MOJIOCHI, B
MEKKOPOHYATOM MPOCTPAHCTBE MCIIOJIHUTEIBHOIO OpraHa 00pa3yroTcs eIUKH
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[TedyaTaeTcs B aRTOPCKON peaaKIliu.
HesHauuTenpHBIE HCTIPABICHUSA W IOTIOTHUTEIBHOE GOPMATHPOBAHKE
BBI3B4HO TIpHBeJIeHUEM MAaTepHaOB K TpeOORAHUMAM [MeUaTH.
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