Jleknus 16. Anann3 paGoTsl npuTHpa

1. UHTEeHCMBHOCTH 00paboTKH

VY nanenne npunycka abpasuBHBIM pa3pyIIeHAEM, TOJIMPOBAHUEM CTEKIIA, a TAKKE U3HOC
WHCTpPYMEHTA B Mpoliecce CBOOOHON MPUTHPKHU CTEKJIa TPOUCXOIUT MPH 3aTpare
MEeXaHW4YeCKOH paboThl, 3HAYMTENIbHAS 9aCTh KOTOPOH MepeXxouT B Ter1o. O0beM mpHIycka q
CTEKJIa,yAaJIEHHOTO MPUTHPKON TPSIMOMPONOPIIMOHATIEH KOJIMYECTBY 3aTpaueHO Ha Hee
paboTHl, ClIeTI0OBATEIRHO:

q=keA, (16.1)

rae A - paboTa 3aTpaueHHas Ha yAaJeHUe TPUIYCcKa; K - TexHOJIornYecKkuii Ko QuimeHT,
BbIpakKaeMblid yAeJIbHBIM 00bEMOM MPUITYCKA CHATOTO C 3arOTOBKHU MPH 3aTpaTe €IUHUIIBI
paboThI ¢ YUETOM JEHCTBHSI TEXHOJIOIHYECKUX MapaMeTpoB. Mexanudeckas pabora A
OTIpesIeIIIeTCs KakK:

A=FsVeneT,
(16.2)

rae F - cpennee 3Hauenue 3a mukia T B3auMoneHCTBUS BEpXHETO 3BeHAa (MHCTPYMEHTa) C
HIWKHUM (OJIOKOM 00pabOTKM 3aroTOBOK), TO €CTh cpefHee pabouee ycuiue; V - cpelHee 3a
nuki T 3HaYeHne BeKTOpa OTHOCUTENHLHOM CKOPOCTH JABUKEHUSI BEPXHETO 3BE€HA MO HUKHEMY,
TO €CTh cpeaHsisi pabodasi CKOPOCTh; N - YHCIO IUKIOB 00paboTku. Ycunue F u ckopocts V
Ha3BaHbl paboYMMHM, TaK KaK MX 3HAUEHUSM MPSMONPONOPIMOHAIbHA padoTa, 3aTpadeHHas Ha
ynainenue oobema npumycka. Cuna F — 3To cpe/iHee 3HaUeHHE BEKTOPA CHUJIbI, MPUIIOKEHHOU K
IApOBOMY INApHUPY IIOBOJKA BEpPXHEro0 3BeHa, HAIpPaBIEHHOTNO TaHT€HIMAIBHO K
oOpabaTbiBaeMOl TOBEPXHOCTH M TPSIMO MPOTHUBOMOJOKHOTO BEKTOPY OTHOCHUTEIHHOU
CKOPOCTH.
DKCIepUMEHTAIBHO YCTAaHOBIIEHO, YTO PH MUTA(OBAHUU:

F=(P+Q)/4, (16.3)

rae k,,=3.8. Taxke sKCIepUMEHTAIBHO YCTaHOBIIEHO, YTO MIPH MOJINPOBAHHU:

F=2(P+0)/3, (16.4)

rIe kr.=3,8°10'5 , P - cuna naxxaTtus moBojika cTanka; Q - CuIa TSDKeCTH BEpXHETro 3BeHa.

Ecnu Bepxnee 3BeHO BpaiaeTcsi cBOOOIHO (B OOJBIIMHCTBE CIy4aeB 00padOTKH), TO
MPUOJIMKEHHO MPUHUMAIOT, 4TO pabodasi CKOpocTh V BO BCEX 30HAX I paBHA cpeHeit
OTHOCHUTENILHOM CKOPOCTHU ABM)KCHHUS IIEHTPA BEPXHETO 3BEHA, TO €CTh:

V=(Len*n)/60, (16.5)

rae L - pa3smax kavyanusi BepxHero 3BeHa.Tak, B mepBoM HpHOMMKEHUM IO 3HAYECHUSIM
napameTpoB pexuMa 00pabOTKU OMPEIENSIOT paboTy A ,IpeHa3HAYCHHYIO IS yIAICHHS CIIOSI



npunycka o0beMoM (. MHTeHCMBHOCTH 00pabOTKH H3MEpsIoT 00BeMOM IMpHIlycka (,
YIQJIEHHOTO B €AMHUIly BpeMeHHM. VIHTEHCHBHOCTb pEXUMOB OOpaOOTKH BHIOMPAIOT B
3aBUCHUMOCTH OT T€OMETPUUYECKUX [1apaMETPOB U 3a/IaHHOM TOYHOCTH 00PadOTKH.

2. TexHoJIOrHYecKHEe TapaMeTpbl H (PaKTOPBI

Texnonoeuveckumu napamempamu Tpolecca MeXaHHUecKod oOpaboTKH Ha3bIBAIOT,
HalpuMmep, Ka4ecTBO MaTepHaIOB HHCTPYMEHTOB U CTEKOJI, 36pHUCTOCTh a0pa3suBHOIO IOPOIIKa,
pacxoJl U KHCIOTHOCTh CYCIEH3UH, TeMIlepaTypa B MOMEIICHHUHU IieXa U JAp. DTHU MapaMeTpsl
OKa3bplBAlOT BIMSHME HA HWHTEHCUBHOCTb OOPAOOTKHM, KOTOPOE€ YUYHMTHIBACTCS 3HAUCHUSIMU
TEXHOJIOTHYECKOro ko3 puimenta. Kpome TeXHOJOTHUECKUX MapaMeTpoB, 3HAUEHUSI KOTOPBIX
MOCTOSIHHBI BO BpPEMEHH M H3BECTHBI 3apaHee, €CTh ele M TEXHOJOTHYecKhe (haKkTophl,
BIIHMSIIOIIKE HA IpoIiecc 00paboTKu.

Texnonocuueckumu pakmopamu Ha3bIBAIOT PE3yJIbTAT OJHOBPEMEHHOIO JEHCTBUS MHOIHX
HE3aBUCHUMBIX I1apaMeTpoOB pexuMa oOpabOTKH, CBOMCTB OCHOBHBIX M BCIIOMAaraTeiIbHbBIX
MaTepHalloOB MM J@HHBIX OKpy’Katomied cpeabl. VX oOBIYHO HeNb3sl paccudTaTh 3apaHee U
BBIPA3UTh B SIBHOM (DYHKIIMOHAIBLHOU 3aBUCHMOCTH OT OJJHOTO M3 HuX. KauecTBeHHO pe3ynbTar
UX JEWCTBUS BBIABISIIOTCS TOJIBKO IIOCIIE Hadaja BBINOJIHEHHS olepanuu, nepexona. IloiaHbm
IPUMEPOM TEXHOJIOTUYECKOTo (hakTopa sBIIsieTCsl pacmpeseneHue adpa3uBHOM cycnen3uu. OH
BBIpaXKaeT pe3yjibTaT COYETAHUS OJHOBPEMEHHOIO JIEHCTBHS HECKOJIBKUX HE3aBUCUMBIX
apaMeTpoB: T€OMETPUM M YIJOBBIX CKOPOCTEH BEpXHEro W HH)KHEI0 3BEHBEB; pacxo/a,
KOHIIEHTpALlUK, CBOICTB, MecTa U crioco0a mojauu abpa3uBHOH CyClIEH3HN.

Bnusiaue TexHoormdyeckux (akTOpPOB HApYyIIAaeT ITOCTOSHCTBO U 3aKOHOMEPHOCTH
JIEWCTBUSL HE3aBUCHMBIX IIapaMeTPOB Ipoliecca U MOBTOPSEMOCTh pe3ysbTaToB 00paboTku. Mx
JieicTBUE BBI3BIBAET HEOOXOAMMOCTb pETYJIMpPOBAaHUS OOpadOTKH MO cHocoly MPOOHBIX
IIPOXO/IOB, IOBBIIEHHUS BCIOMOTaTEIBHOIO BPEMEHH, YTO IOHUXKAET MPOU3BOJUTEIBHOCTD.
Cuna nHaxarus nosoaka P u cuna Tsbxectu BepxHero 3BeHa Q (puc.16.1) pacnpenensitores 1o
30HaM CONPSKEHHBIX MMOBEPXHOCTEH. DTU CHIIBI JEWCTBYIOT HA CJIOM MeTallla HHCTPYMEHTA U
CTEKJIa 3aTrOTOBKH CJIOKHOM reoMeTpuyeckoit (POpMBbI, CIIOM HAKJICEUHOW U MOJUPOBOYHON CMOJI,
a0pa3WBHOM CyCIIeH3UH, U paboyee JaBIeHNe CTAHOBHUTCS TEXHOJIOTHIECKUM (pakTopom.

JlaBneHue 1o 30HaM MPUTHPAIOIIUXCS TOBEPXHOCTEH pacipeensercs: Mpu nepeMereHH
BEPXHEr0 3B€Ha 2 10 HWKHEMY 3BeHy | U pa3pylleHHH HUX MaTepHaloB. YIpyrue,
IJTACTUYECKUE, TEIUIOBBIE U JApYyrue aedopMaluu 3THX CIIOEB B3aHMMOCBSI3aHBI, HO HE MMEIOT
Kakoi — OO0 ompeneleHHON BPEMEHHOW 3aBHCHUMOCTH. AHAJIU3 paclpeeieHus] padoThl BO
BpPEMEHU MPOU3BOJIAT IIPH pa3pabOTKe MPUEMOB YIIPABIEHHSI IPOLECCOM 00pabOTKH.

3. Ilpuembl ynpaBJ/ieHUsl IPOLIECCOB 00PadOTKHU

[lepepacmpenenienie  MHTEHCHMBHOCTH ~ 00paOOTKM 1O  30HaM  oOpabaTbIBaeMoit
MMOBEPXHOCTA OCYIIECTBIISIETCS C TOMOIIBI0 MEXaHW3MOB W JJIEMEHTOB YIIpaBIICHUS,
MPETyCMOTPEHHBIX B KOHCTPYKIUSX CTAaHKOB W HMHCTPYMEHTOB. CpelCcTBaMU YIpaBJICHUS
nporieccoM 00pa3oBaHUS IMOBEPXHOCTH JI€TalW W BBHIOJHEHHS] MPOTPaMMbl 00pabOTKH
W3MEHSIIOT TapaMeTpbl TeOMETPUU MOBEPXHOCTH WHCTPYMEHTA, pa3Max JBIIKEHUS BEPXHETrO
3BEHA, YaCTOTHI BpalleHUs. B eIWHWYHOM MpOW3BOJCTBE TIIaBHBIM, HamOoiee 3(pQeKTHBHBIM
MPUEeMOM  yIpPaBIEHUS CIY)KUT W3MEHEHHEe TeOMETPHHM CIUIOIIHON  oOpalaThiBaroreit
MMOBEPXHOCTH HWHCTPYMEHTA C TIOMOIIBIO pe30B. Pe3bl M3MEHSIOT pacrpelesieHue pabounx
IJIOMIAI0K IO KOJBIIEBBIM 30HAM HMHCTPYMEHTA, YTO CO BPEMEHEM BBI3BIBAET H3MEHEHUE
KPUBU3HBI TPOPIIIS COMPSDKEHHBIX TTOBEPXHOCTEH.

B cepuiinom mpou3BOJCTBE TIaBHBIM CPEACTBOM YIPaBIICHHUS IMpoIlleccoM 00pa3oBaHUS
ONTUYECKON TIOBEPXHOCTH 33JaHHOW KpPWUBU3HBI TakXKe CIY)XUT TpaBKa HWHCTPYMEHTA.
[lepenacTpoliky W TOJHACTPONKY HPHUMEHSIIOT pEXe H3-32 HECOBEPIICHCTBA KOHCTPYKIIUU
craukoB Il w crmoxHOCTH I paboyero pacyetoB d¢¢erra IeHCTBHS HN3MEHEHHS



KHHEMAaTUYECKUX TMapaMeTpoB. UToObI M30ekaTh OCTAHOBOK CTaHKa JJisl MIPaBKU WHCTPYMEHTA,
MPEeANoOYTUTEIbHEE TMPUMEHSATh HHCTPYMEHTBI C CEKTOPHAIbHO-KOJIBIEBONH U KaOIydHOU
reOMEeTpUel, pacCCUMTAHHOW Ha 3aKOHOMEPHOE U3MEHEHNE KPUBU3HBI.

4. Oynkuus pacnpeaejeHuss HHTEHCUBHOCTH 00padoTKH

PabGora cranka 3aTpaumBaercss Ha TO, YTOOBI 3a HAaWMEHbIIEE KOJIMYECTBO IUKIOB T c
3aroTOBKM  MOMEPEXOJHO  CHATH  CIIOM  MpUIlycKa TOMIIUMHOM =z ©  oOpa3oBarth
MMOBEPXHOCTHbU3MEHEHHOI'O COCTOSIHUSI U TpeOyeMoro pajuyca KpUBU3HBI U YUCTOTHL. UTOOBI
ObICTpee MONy4YUTh TpeOyeMylo MOBEPXHOCTh, HAJ0 MPHUBECTH 3aKOH paclpeaeieHus padoThl
NpUTUpa 3aTpayuBaeMOld B KpPYIOBBIX 30HAX 3aroTOBKM I, B COOTBETCTBUHU CO CXEMOW
pacmosokeHus: NpuIyckoB. PaboTy nputupa A; B 30Hax r MPUHUMAIOT KaK CYMMY OTIEJIbHBIX
KOMIIOHEHTOB CIIE/YIOIIETO YPaBHEHHUSI.

A=nF, V™, (16.6)

Ile N - YHACJIO NHKIOB B3aWMOAEHCTBHS HHCTPYMEHTa CO CTeKIoM; F, - cpemHss cuia
B3aUMOJIENCTBHUS 30H CTEKJIa ¢ HHCTpyMeHTOM 3a ki T; V,°™ - cpennsis pabodast CKOPOCTh B
30Hax r 3a nuki T; t; - cpenHee pabodee BpeMs, T.€. CpeIHEE 3HAUCHUE BPEMEHU 00pabOTKU 30H
r B34TO€E 3a IUKI T.

VYpaBHeHUS MpoQUIIs CII0S Z HpHUITycKa M paboTHl A,, 3aTpaduBaeMoe Ha €ro yJaJeHue,
SIBIISIFOTCSL UCXO/THOM M KMHEMaTH4ecKO mporpaMmamu oOpaboTku. B pesynbraTe BBINOICHUS
KMHEMAaTHYeCKOM  TporpaMMbl  Ha  3aroToBKe  oOpasyeTcs  3aJjaHHas  IOBEPXHOCTh
oOpabarbiBaemoit nmeranmu. Cuna F, B 30He r wu3MeHseTcs B Tpolece 00pabOTKU
CaMOIIPOM3BOJILHO, HEYIIPABISIEMO TTPeoOpasysich, HO TaK, YTO €€ CPETHUM 3HAUCHUEM OCTAeTCS
F,;. Camonpoun3BosibHOE BbIpaBHUBaHHE pabouero namieHust P, u, ciemgoBatensHO, cuibl F;
MO3BOJISIET YHPABIISATH IPOIECCOM W3MEHEHHS KPHBH3HBI 00palOaThIBaeéMOW IOBEPXHOCTH,
pOrpaMMHUpPYsl 3HAYEHUS TOJHKO KHUHEMAaTHYECKUX KOMIIOHEHTOB Vi H t;, T.€. MOXXHO IPUHSTH
ypaBHEHHUE

z(r)=A,/K=constV .. (16.7)

3anaBasi HeKOTOpBbIH pexxuM 00padoTKu 3HaYeHusiMu A, 1 K no cxeme
pacrnoJio:KeHHs MPUINYCKA Z(r) MOKHO COCTABUTH MPOrpaMy pacrpe/iesieHus
paboThl cTAaHKA MO 30HAM o0padaTbiBaeMoill moBepxHocTH V., -t.. PaGoTy A, no
30HaM I pacnpejejsieT 00padaTbIBalOUIUil HHCTPYMEHT B 3aBHCHMOCTH OT
HacTpolku ctanka. [Iporpamma cHsiTus npunycka z(r), BbIpaKeHHAas!
Npoun3BeJleHNEeM KHHeMaTHYeCKUX noka3aTeJieii V(r):S(r), BbINoJIHsSIETCS ¢
MOMOIIbI0 HHCTPYMEHTA HEKOTOPOil reOMETPHH H HACTPONKH CTAaHKA IO
omnpeaesieHHbIM NapaMeTpaM NpHU BLIOPAHHOM pe:kuMe 00padoTKH.
I'eoMmeTpHsi HHCTPYMEHTA H HACTPOIKA CTAHKA, ABJIASCH HE3AaBUCUMbIMH
napaMeTpaMHu npouecca ynpapJjieHHsl 00pad0oTKOi, NPOEKTHPYIOTCH TaK,
4TOOBI NpOHU3BeleHHe KHHEMATHYECKHX KOMIIOHEHTOB ObLJIO NJIABHOM
(¢pyHkumei, rpadpuk koTopoi corjiacyercsi ¢ BuAoM GyHKIUH npumycka z(r).



Puc.16.1 Ycumus npu 06paboTke MPUTHPKOI: a-BUJ COOKY; O-BU/I B TIJIaHE.



