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B npaktuke 3y6006paboTku B HacTosiLee BpeMs AOCTAaTOYHO LUMPOKOE NMPUMEHEHWE HALLMN TEX-
HOMornyeckne npouecchbl U3roToBMeHUsA 3yb4vaTbiX KOnec C MCNonb30oBaHMEM onepauui Ha OCHOBe
mMeToaa cBoboaHOro obkarta: WweBmMHroBaHue, obkaTtka, 3yboxoHUHrosaHue. [lJaHHaa TexHonorus obec-
neyYnBaeT BbICOKYH) MPOM3BOAUTENBHOCTL 006paboTkM, OOQHAKO HE rapaHTMpyeT CTabunbHOro 4OCTu-
XEHUS HOPM KMHEMaTU4eCKON TOYHOCTW, onpedensowmnx paboTocnocobHOCTb NraHeTapHbIX U Aenu-
TenbHbIX Nepefad, TOYHbIX KNHeEMaTnyeckmx uenen. NpuimMHoOn HU3KOM TOYHOCTM M3rOTOBMEHUS KOMec
aBnsaeTcs Habnopawweeca B xoge obpaboTtkm metogom cBobogHoro obkata nepepacnpegeneHve
paguanbHbIX U TaHreHuuanbHbIX NOrpewHocTen 3ybyaToro BeHua [1], B pesynbTate 4ero Habnogaetcs
CHWXXEHNE KMHEMATUYECKON TOYHOCTU 3ybuaThbix konec o 3,7 pas. [nsa Takumx npoLeccoB B NepByto
ovepeb LenecoobpasHo paccMOTpeTb TeXHonornvyeckue onepauun 3ybodpesepoBaHns 1 LLEBUHIO-
BaHMA, B npoLecce KoTopbix 0bpasyeTcsi OCHOBHAA [0NA KuHematuyeckon norpewHocty (4o 80 %)
C npeobrnagaHnem TPYAHOYCTPaHUMOW TaHreHumanbHou coctasnswowen. OgHako B U3BECTHbIX MC-
CrnefoBaHUSAX TOYHOCTM Onepaumn LWEBUHIOBaHUS He NpMBOAATCSA ObLuMe 3aKOHOMEPHOCTU U3MEHe-
HWUS1 norpewHocTen 3ybyaTbix Konec [2], 4To 3aTpyaHseT pa3paboTky MeponpuaTUiA MO NOBbILLEHUIO
TOYHOCTHOM HAAEXHOCTN TEXHOSOrMYECKUX NPOLIECCOB 3y6000paboTku.

AHanM3 NPUYNH CHMWXKEHUA KMHEMaTUYECKON TOYHOCTU 3ybuaTbix konec Hanbonee uenecoobpas-
HO NPOBOAMUTL C Y4ETOM KOMIMIMEKCHOro xapakrepa norpelwHocten BeHua. CornacHo NOCT 1643-81,
KMHEeMaTuyeckas norpeLllHoCcTb 3ybyaTtoro koneca MOXET OonpeaenaTtbCs COBOKYMHOCTbIO Mokasare-
newn: paguanbHbiM 6ueHnem F, n konebaHvem anuHbl o6Len Hopmanu £, . [aHHble amnupuyeckme

nepvogmnyeckme oyHKUUKN, onpeaensitomnecs pesynbtatamm U3MEPEHUn paananbHoro GueHnst n Ko-
nebaHusa aonvHbl obwen Hopmanu, npu nboM (PUKCMPOBAHHOM 3HA4YeHUM aprymMeHTa MOXHO npea-
CTaBWTb B BMAE TPUIOHOMETPUYECKMX NONMHOMOB (psgoB dypbe) [3]. B aTom cnyyae smnmpuyeckme
KpVBbIE 3aMEHSIIOTCA COBOKYMHOCTbIO FAPMOHMYECKMX COCTaBMSIOWMX C AUCKPETHBIMU KPYrOBbIMM
yactotamu. AMNNMTYAbl U HavanbHble da3oBble Yribl NEPBON M NOCNEAYOLWMX rAPMOHUK onpeaens-
0T COOTBETCTBEHHO BENMYUHbBI N YrNOBblE MOSIOXKEHUS BEKTOPOB rEOMETPUYECKUX UMM KMHEMaTUYe-
CKMX SKCLIEHTPUCUTETOB U NOrpeLlHocTen hopmbl BeHLUA.

Ha ocHoBe anddepeHUpoBaHHOro pacCMOTPEHNS NorpeLlHocTern 3ybyaTbix konec paspabotaHa
CTPYKTypHas cxema onepaunn 3ybodpesepoBaHns U LLEBMHIOBAHMWS, OnucbiBatowas (oopmMmpoBaHue
BbIXOAHbIX MapaMeTpoB TEXHOMOrMYeCcKMx onepauui npu nocnegosaTenbHO—MNapanfensHoM OencT-
BMM OCHOBHbIX CBA3EW MeXAY NOrpeLlHOCTIMU U UX TEXHONOMMYECKUMM UCTOYHMKamK (puc. 1).

MpMMeHeHne MeToaMKM FapMOHWYECKOro aHanm3a MOo3BOSIIIO YCTaHOBUTb OCHOBHbIE 3aKOHO-
MEPHOCTN (HOPMUPOBAHNS COCTaBMSAIOLWMNX KMHEMATUYECKON MOrpeLlHocTn npu 3ybodpesepoBaHnm
N LWEBUHroBaHUK 3yB4aTbIX KONec cpeaHnx moaynen (m=5 mm, z=29). lNpoBeaeHHas matemaTnyeckasi
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obpaboTka aKkcnepnMeHTanbHbIX AaHHbLIX HE MO3BOMWMA YCTAHOBUTb JOCTAaTOYHO TECHbIX CBA3EN Me-
X4y amnnutyaHo—(asoBbiMU XapaKTePUCTUKaMN reoMeTPUYECKUMX U KUHEMATUYECKUX IKCLEHTPUCU-
TETOB BEHLA Ha uccregyemMbix onepaumsax npyu BCeX BO3MOXHbIX UX coveTanusx. KoaddpumumeHT Ha-
crnegoBaHus no amnnuTyge NepBOW rapMOHWYECKOW COCTaBASOLWEN paaualrnbHbIX MOrpeLlHoCTeN
6nmnsok k Hynto (= 0,1). HacnegosaHne norpelHocTer OpMbl BEHLA XapaKTEPM3YEeTCH SABHOW 3aBu-

cumocTbio (go 0,65).
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Puc. 1. CTpykTypHas cxemMa TeXHOMNOrM4eckux cBa3en onepaumm sybogpesepoBaHus
M lWeBMHIoBaHMA No napamMmeTpam KMHEMATMNYECKON TOYHOCTU 3y6anb|x KoJec:

E, — norpelHocTb ycTaHoBku AeTanu B npucnocobnennu; E, — HEXecTKOCTb TEXHOMOMMYECKON CUCTeMbI; Eqg — no-
rpeLHoCcTb Lenu obkaTa 3ybodpe3epHoro ctaHka; F, — KMHemaTudeckas norpeluHocTb 3yb4aToro koneca; e, , e, — CO-

OTBETCTBEHHO reoOMeTPU4ECKU N KNHEMATUYECKUA SKCLLEHTPUCUTETDI; A,, A, — COOTBETCTBEHHO paauarnbHasa U TaHreHuu-

anbHas cocTaBrsiloLme norpewwHocT dopmbl 3ybyaToro BeHua; K — k0adpULMEHT TEXHOMNONMYECKON HacneaCTBEHHOCTH;
| — nHOekc npuvHaanexHocTn Kk 3ybodpesepHor TexHonormyeckon onepauun; Il — nHAEKC NPUHAANEXHOCTUN K LUEBWHIO-
BarbHOW TEXHOMOrMYECKON onepaLum.

KnHemaTtuyeckas norpeliHocTb 3yb4vaTtbiX Konec nocne 3ybodpesepoBaHUs XxapakrtepusyeTcs
npeobriagaHnem B HEW pagnarnbHOW COCTaBMSOLWEN, BbI3BAHHON BO3HUKHOBEHMEM r€OMETPUYECKOrO
9KCLleHTpUcuTeTa BeHLa BCreacTBME MOrpPeLLHOCTN YCTAHOBKM AeTann B npucnocobneHun. CTpyKTyp-
Hble cocTaBnsawwme KonebaHns AnvHbl obLen HopManu HaxoAaaTca B npegernax 6—7 cTeneHn Tou-
HocTu no NOCT 1643-81.

B HacTosiwee BpeMsi pacnpoCTpaHEeHO MHeHue [2] o ToM, 4YTO paguarnbHoe ObueHue 3ybuyartoro
BeHLa nocne npoBedeHusi LWIEeBUHroBaHWUA HacnegyeTcs, B OCHOBHOM, OT MCXOAHOW MNOrpeLuHOCTM.
OpHako, Kak nokasbiBaloT dKCNepuMeHTarnbHble AaHHble, JaXe NPWU 3HaYNTENbHOW BENUYUHE UCXO4-
HOro paguarnbHoro 6ueHusi BeHua konec (go 300 MkM) BeNMUMHA paguanbHOro 6MeHust nocne LeBnH-
roBaHusi, N3MepeHHas B LieHTpax CTaHka, HaxoauTtca B npegenax 5—20 mkm. [JaHHas norpelHocTb
B OTNMYME OT UCXOOHOro BMEHUSA COOoepPXUT HEe3HaAYUTENbHYI0 MO BENMYNHE NEepPBY rapMOHUYECKYIO
COCTaBIISItOLLYI0, 3aKOHOMEPHOCTb €€ U3MEHEHUA — MPOou3BOSibHas (puc. 2). OTO CBUAETENLCTBYET
O TOM, 4YTO UCTOYHMKOM ee 06pa3oBaHMs ABMSETCA HEXECTKOCTb TEXHOMOrMYeCKOn CUCTEMBI.

N3 pesynbTatoB aKcnepvMeHTa crnegyeT, YTo Mexay paguanbHbiM GueHnem 3ybyaToro BeHua
Korec [0 W rnocrne LWeBUHroBaHWA HacrneACcTBEHHas CBA3b OTCYTCTBYET. TakoW BbIBOA BMOJSIHE COOTBET-
CTBYET CyLLHOCTM npoLuecca LeBUHIOBaHUS, KOTOpOoe, SBMSSICb MHOTONPOXOAHOW onepauuen, AoctaTou-
HO 3(PEKTUBHO YCTpaHAEeT BONbLUY YacTb UCXOAHbIX MOrPELUHOCTEN, 3a UCKITIOYEHNEM HaKOMMEHHbIX
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waroBbiX. KOHTponupyemoe nocne WeBMHIoBaHNA pagunanbHoe GneHne BeHua MMEET CIyYanHyto no
dase n amnnNuTyge nepByrd rapMOHUKY, MPUYMHON KOTOPOKM ABNSAETCSA MOrpeLlHOCTb YCTAaHOBKM Konec
B npucnocobneHun. Habniogaemoe Ha NpakTUKe yMeEHbLUeHMEe paguanbHOro OueHusa pagmanbHOro
OveHns BeHLa LUEBMHIOBAHHbIX Korec obbAcHSAeTcs cHkeHnem B 1,3—1,5 pasa paguanbHon no-
rPEeLWHOCTN hopMbl 3yB4HaToro BeHLa.
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Puc. 2 — NameHeHne pagnanbHoro 6neHust 3ybuyaToro BeHua koneca npu obpaboTke:

F! — pagnansHoe Guenmne 3yGuaTtoro BeHua nocne sy6odpeseposanus; F!' — paamansbHoe 6renmne 3y6uaToro BeHLa Ha

TEXHOMNOMMYECKON OCY MOCHe LWEBUHIOBAHWS; F,’,’ — WUCTUHHOE paaunanbHoe OGueHne 3y6‘-|aTOFO BeHLa nocrie weBnHroBaHuaA

Takum o6pasom, Ha onepaumy LLEBMHIOBaHUSA AEWUCTBYIOT ABa HE3aBMCUMO CYLLECTBYIOLLMX reo-
METPUYECKUX IKCLEHTpUCUTETA: MOJyYEHHbIA Npu 3y6odpe3epoBaHn 1 Bbi3BaHHbIA MOrPELLIHOCTbIO
YyCTaHOBKM [eTanen B LWEeBWHroBanbHOM npucnocobneHmn. B npouecce oTtgenkm 3ybyaTtbix Konec
NPONCXOANT UX Nepexon B KMHEMATUYECKUA IKCLEHTPUCUTET, YEM BbI3blBAETCS BbICOKasi HECTabunb-
HOCTb 3Ha4YeHWI konedaHnst ANUHbI OBLLIEN HOpMaTW.

3akno4yeHue

B pesynbtaTe npoBefeHHbIX TEOPETUYECKUX U SKCNEPUMEHTANbHbIX MCCNEOBaHUN YCTaHOBIEHDI
3aKOHOMEPHOCTU (HOPMUPOBAHNA COCTABNAOLWMNX KUHEMATUYECKOW MOrpeLlHocTM 3ybyaTbix Konec
npu nx obpaboTke C MCNOMb30BAaHMEM OMepauun Ha OCHOBe MeToda cBobogHoro obkata. [ony4veH-
Hble pe3ynbTaTbl MO3BOMSAOT YCTAHOBUTb MYTU MOBLILWEHMS TOYHOCTU onepauui 3yb6oobpaboTku
n, crieqoBaTenbHO, TEXHOMOMMYECKOro npoLecca B LIenoMm.

Cnucok nuteparypbl

1. Tanu, B.A. TOYHOCTb M KOHTPOSb 3ybuaTbix konec. M.: MawwnHocTpoeHme, 1972, — 369 c.

2. KaHe, M.M. Ctatuctmyecknin aHanu3 M3MeHeHUs napameTpoB TOYHOCTM LUNMMHOPUYECKUX 3yB4uaThbiX Korec
npv wesnHrosaHuu // BectHnk mawmHoctpoeHnsa. — 1980. — Ne 5. — C. 24—27.

3. MpuknaaHoi aHanu3 BpemeHHbIX paaos. OcHoBHble MeTodbl / P. OTHec, J1. QHokcoH: Mep. ¢ aHrn. M.: Mup,
1982. — 428 c.



