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PE3IOBBIE I'OJIOBKH U UCCJIEJJOBAHUE BUBPAIIUI ITPU OBPABOT-
KE HE’)KECTKHUX BAJIOB

Pszanuea H.H. ([Joul TV, 2. /[oneyx, Yxpauna)

Bo3spacrarorye TpeOoBaHHS K KauecTBY M3AEIUN MAITMHOCTPOEHHS HEPA3phIBHO CBSI3aHBI
C TOYHOCTBIO M3rOTOBJIEHUA AeTajiel. DYyHKUHOHAIBHOE HAa3HAYEHUE OTACIBbHBIX JETAIEH, a
TaKKe CTPEMJICHHE K CHIDKCHHIO METATIOEMKOCTH MEXaHH3MOB M MaIlluH 00yCIOBUIM HEOOXO-
JMMOCTH NMPUMEHEHHsI KJIacca TaK Ha3bIBAEMbIX HEXKECTKUX JeTajel BBICOKOM TOYHOCTH, OT-
JMYAIOIIUXCS HETPOTIOPLMOHATIBLHOCTBIO Ta0apuUTHBIX Pa3MepOB, MaJloi )KECTKOCTBIO B OIpe-
JIETICHHBIX CEUYEHUSIX U HANpPaBICHUAX M TOMY noaoOHoe. Bricokue TpeOOBaHUS MpeabsBis-
IOTCS K TapaMeTpaM TOYHOCTH I'eOMETpUYECKHX (POPM U B3aUMHOMY PacCIOJIOKEHUIO TOBEPX-
HOCTEH, JIMHEHHBIX pa3MEpOB U KayecTBY NOBEPXHOCTU HEXECTKUX JeTaneil. OOpaboTka pes-
OBBIMHU (OXBAaTHIBAIOIIMMH) TOJIOBKAMU 110 YUCTOTE 00PaOOTaHHOMN MTOBEPXHOCTH M TOYHOCTH
MOJKET PEKOMEHIOBAThCS KaK OJMH M3 METOJIOB OKOHYATeNIbHOW 00paboTku neraneii. O6pa-
00TKa PE3I0OBBIMU rOJIOBKaMHU MOKET OBITh OCYIECTBIICHA JBYMs MeToiamH [2]: oOpaboTka ¢
IPUMEHEHHEM IPOI0JIHON NoJauu; 00paboTKa C IPUMEHEHUEM PauaIbHOM 101a4H.
[Tponece pezanust OCYILECTBIIACTCS B PE3YJIbTaTe OJHOBPEMEHHOIO BPAILCHUS JECTaIN
Y OXBATbHIBAIOILEH T'OJIOBKM M PABHOMEPHOTO MPSIMOJIMHEHHOTO MePEMEIICHUsI OXBAaThIBAIOIIEH
TOJIOBKU JIMOO BJ0JIb OCH 00padaThIBaeMOM JI€Talli 10 CTpeke So.

Puc. 1. Cxema 06paboTKH ¢ IpUMEHEHHEM IPOJIOJIBHON oAauu
(1-4-pe3ubl pe3ioBoii rOIOBKU; 5- 00pabaThiBacMasi 1€Talb).

PesnoBas ronoBka mMeeT nBa ABmwkeHus (puc. 1) — BpaleHUe ¢ YriIOBOH CKOPOCTBIO
®p BOKPYT' OCH, CMEIIEHHONH OTHOCUTEIBHO OCH JETAlIN Ha HEKOTOpPYIo BenuunHy H, u mepe-
MEIIEeHUsl So MmapajuleIbHO ocH oOpabaTbiBaeMoil neranu. Jleranp B mpouecce oOpabOTKu
BpalaeTcs OTHOCUTEIHLHO COOCTBEHHOM OCH C YITIOBOM CKOPOCThIO Wa. [IpH moCTHXKEHNH 3a-
JTaHHOM AnmuHBI 00paboTKM mepemMenieHue npekpamaercs. [Ipouecc ob6paboTku pazduBaercs
Ha J[Ba 3Tama — Bpe3aHue, KOTOPOe 37€Ch COBMEIIACTCS ¢ KPYrOBBIM (Ppe3epoBaHUEM, U TOJb-
KO KpyroBoe (pesepoBanue (0e3 mepememnieHus Sp), MO0 B pauaibHOM HAIMPaBICHUH IO
CTpelike Sp.

Puc. 2. Cxema 06paboTku ¢ IpUMEHEHHEM MOTIEPEUHOH Mo1aun
(1-3- pesipl pe3iioBoii TOJIOBKH; 4- 00pabaThiBaeMasi 1€Talb).
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[Tpu 00paboTke MO AaHHOM cxeme (pHc.2) pe3loBasi roJIOBKa UMEET JBa JIBUKCHUS —
BpAILIEHHE C YIIIOBOM CKOPOCTBHIO (5 OTHOCUTENIBHO OCH, CMEIICHHOM OT OCH JIeTaId Ha BEJH-
yuHy e=H, u paBHOMEpHOE IpPAMOJIMHENHHOE MepeMelieHue S, B paJlalbHOM HAIpPaBJICHUU.
Jleranpb B mporecce 00pabOTKH BpaIlaeTcsi OTHOCHTEIBHO COOCTBEHHOW OCH C YIJIOBOW CKO-
POCTBIO ®y MpPU JOCTHIKEHUHU 3aJaHHOTO pa3Mmepa IMepeMelleHue mpekpamaercs. Becy mpo-
recc 006paboTku pa3OuBaeTcs Ha J[Ba 3Tana — Bpe3aHHe, KOTOPOE 3/1eCh COBMEIIACTCS C KpPY-
rOBBIM (hpe3epoBaHMEM, H TOJILKO KpyroBoe ¢gpesepoBanue (0e3 nepeMereHus Sy).

Pemenue 3aqaun obecrieueHust TpeOyeMOro KayecTBa 3aTpyHACTCS TEM, UTO B IpoLecce
00paboTKM cama JieTallb, HHCTPYMEHT U Y3JIbl CTaHKA, HAXOMSCh B OTHOCHUTEIHHOM JBMXKEHUH,
NPEJICTaBIISIIOT COOOM CIOKHYIO TMHAMUYECKYIO TEXHOJIOTHYECKYIO CUCTEMY, TIOBEJICHUE KOTOPOii
0e3 LIeNeBbIX UCCIIEA0BAHMI 3apaHee ONpeIeIUTh NPaKTHYECKH HEBO3MOXKHO. Marast coOCTBeHHast
YKECTKOCTh MJIM HU3Kasl KECTKOCTh 110 OTHOIICHUIO K KECTKOCTU Y3JIOB CTAaHKA, BO3MO>KHOCTb
BO3HUKHOBEHHMS TP ONpe/IeTICHHbIX YCIOBUAX BUOpaIMi, HAIMYKE B Ipolecce 00paboTKH MHO-
JKECTBA BO3MYIIAIOIIUX M IECTA0OMIU3UPYIOUINX Ipoliecc 00paboTKu (GakTOPOB - BCE 3TO MPH-
BOJUT K HEOOXOIAMMOCTH TOMCKAa HOBBIX METOJOB YIPABJICHUS M TEXHOJOTHMYECKHX CHOCOOOB
obecrieueHHs1 33JaHHON TOYHOCTU M KayecTBa 00paboTku. TpaauumoHHbIe criocoObl 00pabOTKH
HEJ0CTaTOuHO (G (EKTUBHBI JJIS M3TOTOBJICHUS HEXecTKHX Jetaneil. [loaromy Bompocel ux
M3TOTOBJICHUS HA MPAKTHKE PEIIAIOTCS BBEJCHUEM MHOTOIPOXOIHOM 00pabOTKH, CHIDKEHHEM
PEKUMOB pe3aHusi, MPUMEHEHUEM JIFOHETOB, BBOJIOM JIOMIOJIHUTEIBHBIX ONEpalidi py4HOM J10-
BO/JIKH, YTO HEAKOHOMHYHO U HETIPOU3BOIUTEIBHO [3].

OcoOble TPYTHOCTH Ha MYTH JOCTIKEHUs 3aJJaHHOM TOYHOCTH 00pabOTKH HEKECTKHX Jie-
Tajied BOSHUKAIOT M3-32 BBICOKMX MEXaHMYECKHX CBOWCTB MAaTEpHAaJOB, BBI3BIBAIOIINX YIPYTHe
JnegopMaluu Ha BCeX CTalusX 00paboOTKH, cOOpKH M 3KcIuryatauud. [Ipoucxomur cmerieHne
TEXHOJIOTMYECKHUX 0a3, 00pa3yloTcss MOTPEIHOCTH (POPMBI U Pa3MEPOB, YXY/IIAETCS KaueCTBO
MIOBEPXHOCTHOTO CJIOSI, CHIIKAIOTCSI TEXHOJOTMYECKHE BO3MOXKHOCTU cTaHKa. Ecnmu mpu obpa-
00TKEe OJTHOM HEXECTKOW JIeTal 3TOT (HPaKTOp MOKHO pacCMaTpHBaTh KaK CHCTEMaTHUYECKUH, TO
npu 00paboTKe MapTUM JeTalleH U3-3a KoJeOaHuil MpUIycka 1 TBEPJIOCTH MaTepHaia OH Jieii-
CTBYET M Kak ciydailHblil akrop. Ynpyrue nedopmaryiy criocoOCTBYIOT BOZHUKHOBEHHIO BUO-
paruii B TeXHOJIOrnueckoi cucreme. O6paboTKa BallOB MHOTOPE3LOBBIMU T'OJIOBKAMHU TaKXKe CO-
MPOBOXKJIAETCSl BUOPAIMSAMU € XapaKTePHbIM IIIYMOM IIpU PE3KOM YXYAIIEHUH KayecTBa oOpa-
OaTpiBaeMoii moBepXxHOCTH. JlanbHelyo 00paboTKy Mpu WX BO3HUKHOBEHUH MPOBOJUTH HE-
1enecoodpasHo.

Bomnpocs! BbIsIBICHUST YCIIOBUIT BOSHUKHOBEHHS U MMPOTEKAaHUS BUOpaIuii, ycTaHOBIIe-
HUe (aKTOPOB, BHI3BIBAIOLIMX MOSBICHUE BUOPALIMii, onpeesieHre 30Hbl BUOPOYCTONYHUBOCTH
JUISL MHOTOCYNIIOpTHOW 00paboTku BanoB (puc. 3) paccmotpensl B padore H.b. Jlopoxuna [1].
Bb110 MccnenoBaHo BIMSIHUE TeOMETpUU M (POPMBI TUIACTUHOK NMPHUMEHSEMBIX PE3LOB, BIUSHHE
PEXMMOB 00pabOTKM M PA3IMYHBIX CXEM PacHOJIOKEHHs PE3LOB B PaAuabHOM M OCEBOM Ha-
npasieHusIX. Ha oCHOBaHMM MHOTOYMCIIEHHBIX KCIIEPUMEHTOB aBTOP JEJaeT CIIEAYIOLINE BbIBO-
JIBL

1. ITpu MHOTOCYNIIIOPTHOM 00pabOTKE BUOpAIMM BOHUKAIOT U YCUJIMBAIOTCS C YBEJIU-
YEHUEM JKECTKOCTH 3arOTOBKHU.

2. YBenuueHue rIyOMHbBI pe3aHus { Mpu MHOTOCYNIOPTHOM 00paboTKe criocoOCTBYyeET
raleHuio BUOpanuil.

3. IlpakTuyecku BO BCeX Cilydasix OOTOUKM JKECTKMX JIeTalleil, Korja Mpu MHOTOCYII-
NOPTHOM 00paboTKe BO3HUKAIM BUOpALUK, IEPEXO] MPHU TeX XKe YCIOBUAX K OJHOPE3LOBOMY
TOYEHHIO, JOCTUTaeMOMY YAaJCHUEM M3 TOJIOBKH OJHOT'O MJIM JBYX PE3LIOB C COOTBETCTBYIO-
MM YMEHBIICHHEM NOJauy 10 BEJIWYUHBI, IPUXOAIIEHCS Ha OJUH pe3el] MHOTOCYNITOPTHON
TOJIOBKH, IPUBOJIUT K [TOJIHOMY HCYE3HOBEHUIO BUOPLIUI
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Puc. 3. Cxema MHOTOCYNIOPTHOM 00paOOTKH BajoB

Ha ocHOBaHMU CTIeKTpabHOTO aHanu3a BUOparmid, mposeaeHHoro V.b. JlopoxuHbM, 1mo-
Ka3aHo, YTO KoJieOaTeNbHbIA XapaKkTep mpolecca Npu 3apoKAeHUH U POTeKaHUH BUOpanuii on-
penenseTcs He BHEIIHUM BO3JCHCTBUEM Ha CHCTEMY, a CAMOW CHCTEMOM M ee JBIkeHHeM. Buo-
palmy 3apokaaloTcs "BHYTPH' CHCTEMBl, OHa cama TeHepupyeT ux. Bo Bpems mporekanust BHO-
paluK OTCYTCTBYET BHELITHSS IEPHOANYECKU MEHSIIOIAsCS CHJIa TOW 4acTOThI, C KOTOPOM KoJieO-
nercs naHHas cucrema. [Ipu BuOpanmsax cucrema Koiediercss Ha 4acToTax, OJMM3KUX K 4acTOTaM
coOcTBEeHHBIX KojeOaHuil. Taroke yka3pIBaeTCsl, YTO HAa BO3HUKHOBEHUE BHOpaImii Hanboee cy-
IIIECTBEHHOE BIIMSHUE OKA3bIBAIOT CIIEIYIOMINE (PAKTOPBI: paJHalbHOE U OCEBOE MOJIOKEHUE KaXkK-
JIOTO U3 PE3L0B IOJIOBKH, ITyOMHA pe3aHus, 1moja4ya, 4uciao 000potoB. CKOpOCTb pe3aHus HE OKa-
3bIBAaCT BJIMSIHUS Ha BO3HMKHOBEHHE BHOpaumil. Ha ocHOBaHMM NPOBENEHHBIX 3KCIEPHMEHTOB
JAI0TCSl PEKOMEH/IAIMH 10 BBIOOPY PAIMAIBHOTO U OCEBOTO TOJIOKEHUS KaXKIOTO M3 PE3LOB To-
JIOBKH TIPU PA3IMYHBIX 3HAYECHHUX TTyOMHBI pe3aHusl, OJa4u U Yucia 000poToB At obecreue-
HUs 0e3BuOpaoHHoN padoTsl. [Ipu nepexoe K APYyromy CTaHKY WM JPYroil OCHACTKe HEOOXO-
JIMMO CHOBA MPOBOJUTH UCCIIE0BAHUS TI0 ONPEEICHHIO 30HbI BHOPOYCTOHUMBOCTH.

[Tpouiecc ToKapHOM OOpPaOOTKM CONMPOBOKIACTCSI BUOPALMAMH, KOTOPBIC OKA3bIBAIOT
BPE/IHOE BIMSHUE Ha HIEPOXOBATOCTh MOBEPXHOCTH, Pa3MEPHYIO TOYHOCTh, CTOMKOCTh MHCTPY-
MEHTa ¥ JOJTOBEYHOCTh CTaHKa. Hapsily ¢ 3TuM HeynpapisieMble MEXaHUYECKHE KOJIeOaHus CO
CPaBHUTEJILHO OOJBIION aMIUIUTYIOM SIBJIAIOTCS OTPaHHMYMBAIOIIUM (DAKTOPOM IPU YBEITUYECHUN
NPOU3BOJUTENILHOCTH ToueHus. [losiBieHue koneOGaHuii 00yCIOBIEHO HAJIMYMEM M B3aUMHBIM
BJIMSTHUEM TEXHOJIOTWYECKHUX YCIIOBUH pe3aHMsi, BHEIIHUX BO3MYIIAIOIIMX CHI M XapaKTePUCTUK
YIIPYTOi CUCTEMBI CTAHOK —IPUCIIOCOOICHUE —MHCTPYMEHT -3ar0TOBKA.

K ogHOMY M3 OCHOBHBIX IyT€il OBBIIEHUS POU3BOUTEIBHOCTH TOKAPHOH 00pabOTKH
OTHOCHTCS Y)KECTOUEHHE PEKUMOB Pe3aHusl, KOTOPOE B COBPEMEHHBIX YCIOBHUSAX (PaKTUUECKU 03-
HayaeT MOBBIIIEHUE CKOPOCTH PE3aHUsl IIPU COOTBETCTBYIOIIEM YBEIMYEHHHU mojayun. s pere-
HUS 33/1a4l YXKECTOUEHHs PEKUMOB 0OpabOTKH HEOOXOAMMO IMOBBICUTH BHOPOYCTOHYMBOCTD
BCEl TEXHOJIOTUYECKOM cHcTeMbl. B 3Toil cBs3M mpoOieMbl MOBBIIEHUsS] TOYHOCTH (hopMooOpa-
30BaHUsl, COBEPILICHCTBOBAHUS TEXHOJIOIMYECKUX CIIOCOOOB U CPEICTB YIpaBleHUs] 00pabOTKOIM
HEXECTKUX JIeTajlel SBISIIOTCS BECbMa aKTyalbHBIMH.
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