instruction card, which contains the name of the operation, the data about the material of billets, information about the ma-
chine and cutting tools, rational modes of cutting, as well as computer time required to perform the operation

KiroueBsbie cioBa: cBeplieHHE, 3eHKEpOBaHKE, pa3BepThHIBaHNE, IIEKOBAHNE, 36HKOBAHHUE, MAIIMHHOE BPEMSI, PEXKHMBI,
aBromarusauus, Delphi

HayuHo-TexHn4eckuii mporpecc B pa3IHYHbIX 00JacTAX TEXHUKH TECHO B3aMMOCBS3aH C aBTOMAaTHU3alll-
eil TpynoeMkux pacuetoB. DBM cTaHOBUTCS MPUBBIYHBIM HHCTPYMEHTOM BBIIIOJHEHHS Pa3IMUHBIX padoT He
3aBUCUMO OT O0JIACTU JEATEIBHOCTU M XapakTepa pacueTroB. Beenenue 9BM B mo0yio 001acTh denoBeue-
CKOM IIesITeTBbHOCTU TPeOyeT epecMoTpa MHOTHX CIIOKHBILUXCS MIPEIACTABICHUI B CTOPOHY Oombiueil ¢op-
MaJIM3alnu, OOJBIIEH CTPOTOCTH OMpPENENICHUS MMOHATHH, OJJHO3HAYHOCTH TOJKOBAaHUS TEPMHHOB, YETKOCTH
knaccupukanuid. B 3ToM OTHOIIEHUH He MOXET OBITh MCKIIOUEHHEM M 00JIaCTh MPOSKTUPOBAHUS TEXHUYE-
CKHX 0OBEKTOB.

3agaya aBTOMATH3aLUU ONPEACICHUS PAlMOHANBHBIX PEKMMOB OZHOMHCTPYMEHTAJIbHOM 00paboTKH Ha
CBEPIWIBHBIX CTaHKaX OTHOCHUTCS K TpyAHO (hopManu3yeMoii, TpeOyiomiel 0onmbpIIoro odbema McciieoBa-
Huil. Haubonee ynoOHBIM U1 aBTOMaTH3alMK BapUaHTOM CYLIECTBYIOLIETO METOAMYECKOTO 0OeCIeUeHUs
ATOM 3a7a4u ABISETCS METOINUKA, U3IOXKEHHas B [1].

Pacuer pexxrMOB pe3aHHs HEOCPEACTBEHHO JOJDKEH OBITh CBSI3aH C KOHKPETHBIM CTaHKOM, ITO3TOMY IIpe-
JTYCMOTpEHa BO3MOXKHOCTh CO3/aHUs U MOMOJIHEHHs 0a3bl JaHHBIX O XapaKTEepUCTHKAX MOJIeie CTaHKOB BBI-
OpanHOl rpymibl. [loMrMMO MacmopTHRIX JAHHBIX NMPH ONPEENICHUH PalUOHAIBHBIX PEKUMOB OTHOMHCTPY-
MEHTaJIbHOM 00pabOTKH Ha CBEPIMIIBHBIX CTAHKaX HCHOJIB3YIOTCS TakkKe HOPMAaTHBHO-CIPABOYHbIE TaOJIHIIBI:
oTIpe/ieNieHre JTMHEI TT0IBOJIa, Bpe3aHus u nepedera nacTpymeHTa [ 1, ¢. 303], onpexenenue monauu [1, c. 110-
114], onpenenenue croifkocT HHCTpyMeHTa [1, c. 114], onpenenenne ckopoctH pezanus [1, c. 115-123], on-
peaeneHue oceBoi cuiibl pe3anus [ 1, ¢.124-126], onpenenenue MomHocTH pe3anus [1, ¢.126-128].

[Ipoananu3upoBaB pa3NIuYHBIE MOJXOJBI K IPOEKTUPOBAHUIO CUCTEM, JJISi aBTOMAaTHU3alUK OIpeeeHus
panMOHANBHBIX PEXXUMOB OJHOMHCTPYMEHTAILHON 00pab0TKH Ha CBEPIMIBHBIX CTAHKaX OBLT BEIOPAaH METO.
00BEKTHO—OPHEHTHPOBAHHOTO MPOSKTUPOBAHUS, & HHCTPYMEHTAIBHBIM CPEJCTBOM BBIOpaHa crcTeMa Mpo-
rpammupoBanus Delphi. B pesynsrare Oplia pa3paborana mporpamMMa ONpeAeeHUs] palMOHAIbHbBIX PEXU-
MOB OJHOMHCTPYMEHTAJIbHOM 00paboTKH Ha cBepaMIbHbIX cTaHKax («OPPOOCC).

OcHoBHBIM pe3yiabTaToM nporpammbel «OPPOOCCy sBnsieTcss MHCTpYKUMOHHAs KapTa, B KOTOPOH yka-
3aHO HAaUMEHOBaHHUE OIepalvy U yCIOBHUA 00pabOTKH, JaHHBIE O 3aTOTOBKE M PEXYIIEM MHCTPYMEHTE, CBe-
JCHUS O CTaHKE M TPeOOBaHMS K TOUHOCTH 00pabOTKHU, palliOHABHBIC PEXXUMBI PE3aHuUs, a TAK)KE OCHOBHOE
MaIIIMHHOE BpeMsi, HEOOXOUMOE ISl BBIITOJIHEHUS OTEpaliiy.

Ucnonp3oBate nporpammy «OPPOOCCy nns aBTOMaTH3alUd pacdyeTa PeKUMOB OJHOMHCTPYMEHTANb-
HOW 00pabOTKM Ha CBEPIMIBHBIX CTaHKaX: CBEPJICHUS, 36HKEPOBAHUS U Pa3BEPThIBAHUA CKBO3HBIX M IITYXHX
OTBEPCTH, IICKOBAHUS U 3¢HKOBAHMSI MOTYT KaK CTyIEHTHI B KYPCOBBIX U TUINIOMHBIX paboTax, Tak M MOJIb-
30BaTEIN-TEXHOJIOT .

Jlutepatypa
1. Pexumsl pe3anus Metamios. Crpasounuk. ITox pea. O.B. bapanosckoro. - M.: MamunocTpoenue, 1972. - 408 c.
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The object of the research «Aerodynamics and heat exchange in the Tilting Rotary Furnace with the using of advanced
simulation systemsyis learning of the flow regimes of gases and the heat exchange in the smelting chamber of the Tilting
Rotary Furnace, in which the movement of the heat carrier is organized in an essentially new way and there is a loop-
shaped movement of the flows of gases in a furnace space. Modeling was carried out by using the software suite «Solid-
Works Flow Simulation» which is a universal module for the hydraulic gas dynamics and heat transfer analyses, based on
the Finite element method. In SolidWorks Flow Simulation the movement of the flow is simulated by the Navier-Stokes
equations and the heat exchange is modeled by Fourier heat equations. Modeling allowed to visualize the movements of
flows in working space of the machine, to obtain the information about speeds and trajectories of movements of flows and
also about the heat-mass exchange in the aggregate and as a result to determine the parameters for the most effective and
energy-conserving work

KiroueBrie cioBa: PpOoTanlMOHHAaA KadYaromiasicsa 1e€4Yb, MaT€EMaTHI€CKOEC MOACIINPOBAHUE, adPOTUAPOANHAMUKA, PEIIUK-
JIMHT OKJIMHBI, pecypcocOeperkeHie

Lens paboTel — ompeeeHre ONTUMAIBHOTO PACTIONOKEHUS TEMJIOHOCUTENsI OTHOCHTENBHO Tepepada-
THIBAEMOTO MaTepHana, Uil HHTeHCU(UKAUU TeriooOMeHa 1 Haubonee 3pPeKTUBHONW pabOTHI POTAIMOH-
Holi kayaromeiics neun(PKII) ¢ moMoIipio KOMITBIOTEPHOTO MOJEIMPOBAHUSI.
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TeueHne ra3oB B POTALMOHHBIX KayaroIIUXCS MeYaxX OTIMYACTCS CIIOKHOCTHIO M HECUMMETPUYHOCTBIO
IIOTOKOB, COUCTAHUEM IIPAMBIX U O6paTHI)IX TOKOB, HAJIMYMEM HUPKYJIAIMUOHHBIX 30H, HOBTOMyHeO6XOI[I/IMO
HCCIIEIOBATh PEKUMBI TEUCHUS Ta30B UIOOUTHCS METIC00pa3HOro TEUSHNUs, TaK KaK IPU 3TOM HarpeThlid ra3
OyzeT B JBa pa3a IOJBIIC HAXOMUTHCSA B pabodeM MPOCTPAHCTBE IEYH, 4TO OyAeT crmocoOCTBOBATh YMEHbB-
HICHHUIO pacxojia TOIUMBa 1 Ooee 3)(HEeKTHBHOMY BOCCTAHOBIICHHIO OKAJTMHEI.

B mpomnecce padotsl ¢ momomusto ITIIT SolidWorksFlowSimulation Opiin co3maHbl MaTeMaTHdecKue
MOJIENU IBIKEHHS MOTOKA TEIUIOHOCHUTENSI B pabo4eM MPOCTPaHCTBE YCTAHOBKHU (CM. pucynok 1), uccneno-
BaHBl TPAEKTOPHH IBI)KEHUS U TEMJI000MEH MEXy HarpeThIM IOTOKOM M HIMXTOBBIMHM MaTepualaMy, B 3a-
BHUCHMOCTH OT PaCIIOJIOKEHHUS TOPEIIKH.

Tax xak ocHOBHOe konuuecTBo Teria B PKII mepenmaéres 3a cuéT KOHBEKIMH, KOTOpask ONMpPEIeIseTcs
MacCOIIEPEHOCOM, TO JAaHHBIE, NTOJyYaeMble IO TPACKTOPUSAM M CKOPOCTSM IIOTOKA, MOXKHO NEPEHOCUTh Ha
MaCCOOGMeH, a 3HA4YUT, K HA MHTCHCUBHOCTb BOCCTAHOBJICHUS OKAJIMHBI.

B pesynbraTe nccrnemoBanus ObUIO HAlAEGHO ONTHUMAaJbHOE PACIONIOKEHHE Ta30BOW TOPENKH Ui poTa-
IIMOHHOM Kayaromieiicss meun €mkocthio 7 ToHH. Hambonee addextuBHas pabora OyaeT HaOMOIATHCS TPU
PACIIONOKEHNN TOPENKH ciIeBa ¢ miomanbio 0,06 M, pacxos rasa 750 M’/4, B CedeHHEM BBIXOIHOTO OTBEp-
ctus 0,87 M.

MozenupoBaHue MO3BOJMIO BU3YaTU3UPOBATh TCUCHMS MOTOKOB B pabodyeM MNPOCTPAHCTBE arperarta,
MOJyYUTh JAHHBIE O CKOPOCTSX U TPACKTOPUAX IBM)KEHHS IIOTOKOB, a TaK JK€ O TEIUIO-MacCOOOMEHe BHYTpHU
arperara, M Kak CJIC/ICTBUE ONPENEIUTh NapameTpsbl, 1l Hanooee ) QEeKTUBHON U IKOHOMUYHOU pabOTHI.

Puc.1 — Pe3ynbTaThl YUCIEHHOTO MOJEIIMPOBAHHUS
a - TPA€KTOPUU ABUIKEHHUA U CKOPOCTH IIOTOKOB, 6 —pacnpeaciaceHue TeMIeparyp B pOTaLIPIOHHOﬁ ey

©BpI'TY
COBEPHIEHCTBOBAHME TEXHOJIOI'MMA U3I'OTOBJIEHU S
CHUHXPOHM3UPYIOHMIUX 3YBUYATBIX KOJIEC POTOPHBIX HACOCOB

A.C. POMAHIOK, B.®. 'PUT'OPBEB, 10.A. TJAKAJIO
In article theoretically replacement possibility of the spur gear grinding by the subsequent with break-in process while
in service for achievement of a demanded roughness on an example of manufacturing of synchronizing spur gears of rotor
pumps B3-OP2-A-2 series also is experimentally investigated
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VYBenuueHWe BBITYCKa KOHKYPEHTOCIIOCOOHOW MPOAYKIMH MAIIMHOCTPOSHHUS CTUMYJIMPYET TOUCK WU
BHEJIpEHNE SKOHOMUYHBIX M MPOU3BOAUTENBHBIX METOIOB 00pabOTKH, TOCKOJIBKY OCHOBHOW 3ajadeil mpo-
M3BOJICTBA SIBJIICTCS M3TOTOBJICHUE KAYECTBEHHBIX W3MIEIMI ¢ HAMMEHBIIEH TPYI0EMKOCTBIO U Ce0eCTOU-
MOCTBIO.

[Ipu TpeHnu B HaYaNBHBIN MEPHO] MPUPAOOTKH Y4YaCTBYET OYEHBb HEOOJBIIOE KOIMYECTBO KOHTAKTH-
PYIOIIUX MEXIy COOOW BBICTYIIOB, BCIEICTBHE YETO MCTHHHBIE HAPSHKEHHUS Ha 00pa30BaBIIUXCA TUIOMIAMI-
KaX MOTYT OBITh BEIIMKH, IIO3TOMY MPOUCXOJUT MHTEHCHBHOE pa3pylICHHE HEPOBHOCTEH, MOIYUYCHHBIX TPU
MexaHn4deckor 00paboTke, X IPOOJIEHUE U IJIaCTHYeCKoe AeOpPMHUPOBAHHE, COMPOBOXKIAEMOE HAKIEIOM
MIOBEPXHOCTHOTO cJiosl. 1Ipyu rpaHUYHOM TPEHUH MOBEPXHOCTEN C OTHOCUTENIBHO BBHICOKUMHU HEPOBHOCTSIMU
BCJIEICTBUE pa3pblBa MAclIHOW TUIEHKM UMEET MECTO METAINIMYECKU KOHTAKT IO BBICTYyNaM JAHHBIX IMO-
BepxHOcTel. IHTeHCHBHOE 1epOpMUPOBAaHUE U CMSATUE BEPIIUH OTJCIBHBIX BBEICTYIIOB IPOUCXOUT B HA4a-
Jie paboThHI IBYX TPYIIUXCS MTOBEPXHOCTEH, MMOKa OHU HE MPHPAOOTAIOTCH, T.€. HEPOBHOCTH ATHX ITOBEPXHO-
CTel He MpPUMYT 0oJiee YCTOMUUBOM (hopMbI U pazMepoB. C TOUYKHU 3pEHUS U3HOCA, IIIEPOXOBATOCTH TOBEPX-
HOCTHU HE 3aBUCHT OT MEPBOHAYATBHON MIEPOXOBATOCTH, MOTYYCHHOHN MPU MEXaHHUYECKOH 00paboTKe.

Ha ocHOBaHUM BHIIENPUBEICHHBIX MMOJIOKEHUH OBUIH CPOPMYIHPOBAHBI TEXHUIECKHE MEPOIIPHITHS 110
COBEPIICHCTBOBAHHUIO TEXHOJIOTHH O00pabOTKH CHHXPOHM3HUPYIOMUX 3yOUaThIX KOJEC POTOPHBIX HACOCOB
B3-OP2-A-2: 3ybouuinpoBaHre MCKIIIOYACTCS M3 TEXIpollecca, 3yOOHape3aHue MPOU3BOIUTCS O0Jee TOU-
HBIMH YEpBSYHBIMH (pe3aMu, MpeaIiecTByIonas adpa3uBHoil 00padoTke 3akanka TBY 3amensercs ymyd-
menueM. Camkerne TBEpaoctr 10 HB 269...302 (HRC 28...33) mo3BoImIo 3aMEHUTE OIepaItuio mumdo-
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