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MpeanpusaTna >= 20 3aHaTblX; 2007 = NpUMepHbIE 3HaYEeHUs!
WcTounmk: Statistisches Bundesamt, VDMA, VDW 09.03.2011

Puc. 1-1: Yucno 3aHATbIX B cTaHKOCTpouTenbHou oTpacnu ®PI (no coctosiHuto Ha 2009 roa)

OcHOBY HapoOAHOro X03ANCTBA WHAYCTpUANbHbIX FOCYAAPCTB COCTABMASAT NPOMbILLNEHHOE
TOBapHOE MPOM3BOACTBO U CBA3aHHAsi C HUM CUCTEMA BHELLUHEW WU BHYTPEHHEW TOProBIw.
BO3HMKHOBEHME MPOMbILLNIEHHOIO NPON3BOACTBA OTHOCAT K Hadany XIX Beka. OHO CMeHUIo
TpaguLMOHHOE NPOM3BOACTBO B MaCTEpCKMX M MaHydakTtypax. bnarogaps wwmpokomy
NPUMEHEHMNIO CTAaHOYHOro 060PyAOBaHNS N pasfeneHnto paboyumx onepaummn, NPON3BOACTBO
TOBApOB CTAHOBUTCA 3KOHOMMYHbIM, MacwTabHbiM K pasHoobpasHbiM. Bbi3BaBLlee
«MNPOMBILLIIEHHYIO PEBOSMOLNIO» K3006peTeHne napoBOM MalLMHbl SBWUMOCb TOMYKOM K
NOSIBMEHUIO HOBbLIX MPON3BOACTBEHHbLIX MPOLECCOB, NMO3BOMNIO MEXaHW3MpoBaTb MPUBOAbI
NPOU3BOACTBEHHbIX  MalwwuH. B meTannoobpabartbiBaiowiern  oTpacnn  NpOUCXOAUT
WHTEHCMBHOE pasBUTUE CTaHOYHOro napka. OAHOBPEMEHHO 3HAYUTENbHbIA Mporpecc
Habnogancs B obnactn MeTannyprum n TEXHONOMMU MalLMHOCTpoeHud. B obwem obbeme
NPOMBbILLIIEHHOrO NMPOU3BOACTBA NPOAYKUUS, M3rOTOBMEHHAs Ha MeTannoobpabaTbiBaloLLmnx
CTaHKax, CoOCTaBnsana 3HauYUTENbHYK 4YacTb. JTO NOAYEPKMBAET  BaxHeullee
HaApOAHOXO3ANCTBEHHOE 3HAYeHMEe CTaHKOCTPOEHMUS, KOTOpOe [AOSKHO YyOOBNETBOPATb
notpebHocTb B obopygoBaHUM Bcen MeTannoobpabaTbiBatollen npomblwneHHocTn. OT
YPOBHA TEXHWYECKOrO pasBUTUS CTAHKOCTPOUTENbHOM OTpacnM 3aBUCAT KayecTBO U
CTOMMOCTb MPOMbILLNIEHHOrO NPOM3BOACTBA..

Kak BMOHO M3 CTaTUCTUYECKMX [OaHHbIX, NpeacTaBneHHblXx Ha Puc. 1-1, no konuyecTsy
3aHATbIX U 00beMy NpPOM3BOACTBA, CTAHKOCTPOEHME SABMSIETCA OOHOM W3 KPYMHEMLIMX
oTpacrnen MawnHOCTpoeHnsa l'epmaHun.
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O6bem npoaax cTaHkoB 6e3 3anyacTen U NPUCNocoBneHni
WcTounuk: Statistisches Bundesamt, VDMA, VDW 09.03.2011

Puc. 1-2: Begyuwue cTpaHbI-nponsBoguTenu MetannoobpabartbiBatowero o6opyaosanus B 2010 rogy

MeTtannoobpabaTbiBalolwne CTaHKU SBRAAKOTCA €AMHCTBEHHbIM BUMOOM 06OpyaoBaHMS,
npuMeHAeMbIM A9 NPON3BOACTBA APYrMxX MallvH U YCTaHOBOK, BKIOYasd, B CBOKO oyepenpb,
N cTaHo4YHoe obopyaoBaHue. KuTanubl B NPOLUSIOM HasbiBanu CTAHOK «MaTepbl BCEX
MawWuH». 3TO nogvYepkMBaeT 3HAYMMOCTb COOGCTBEHHOro MNPOU3BOACTBA CTAHOYHOIO
obopynosaHus. CTpaHbl C pa3BUTbIM CTAHKOCTPOEHMEM UrpatoT BaXKHYK POfib HA MUPOBOM
pbIHKE MaLUIMHOCTPOeHUs. Puc. 1-2 unnctpupyeT nuampyowme nosuumm Anodmm n ®PIC no
06bemy Npon3BoACTBa CTaHOYHOro o6opyaoBaHusa B Mupe ¢ 6onbwimm oTpbiBom oT CLUA Ha
NPOTSKEHUN OnuTenbHoro BpemeHn. O6bem Npou3BOACTBA CTAHKOB B AMOHUKM, XOTA U
NoABEPXKEHHbIA CUIbHbIM KonebaHuam, 3a nocrnegHve 10 neT nepuoguyecku npesblliarn
COOTBETCTBYIOLWMIA nokasatenb OPI, koTopbli NOCTOAHHO noBbiwarncda. B 2001 rogy no
obbemy npousBoactBa ctaHkoB PPl npakTtuyecku cpaBHsnacb, a B 2002, HeCMOTps Ha
obuwyto ctarHauuo, npesbicuna obbem npomssoacTsa AnoHun. CuTyauus nosBTopunach B
nepuog ¢ 2003 go 2008-ro roga. Ha rpadmke Takke BUOHO MOCTOSIHHO yBENMYMBAIOLLNMNCA
ob6bem npomsBoacTBa ctaHkoB B KuTtae, coctasmsLlumi B 2010 rogy 10 mnpa. eBpo.



MeTannoo6pabaTbiBatowme ctaHku Slekyus Nel 5

MoHeTta | TouHocTh 06paboTKU
‘ | Kanubp Mo cocTosiHUIo Ha 2013 &
YacoBoi UHOMKATOD [T 1 I
CpeacTBa U3MEPEHUA W KOHTpONA OnTuueckue npubops|CMaHdapmn. | BelcokomasrHoe
GNeKTPoH. MMKpoCi,_|TP0U3800GMs|POU3E00CMS.
= - obopyad. obopyOogaHLEe
o > 2 2 Es £ Wo6peTeHua u
T D = g « % EE 23 5
£ 2 2 532 33 5% & MCTOpUYECKHe COBLITUSA =
=8 B 585 9F 23 g =
= 5 4 gz 3 sl © =
3= © = 00 00 g @ = = =
T2 <2 3 g ©& - @ 5 > o > ¢
2 %O = 08 Twmc g8 8 Io0 =zl s
ES 3R 3%% 8t fpsdfefesc S5
= =9 30 5 X2 3 S p% - Xc o F0g S| & = =
- C 2 gc & 3 OF ST Z 03 O o ¢ © 2|2 = = =
= g0 x¥xC g 8 @ CO TD 8 a0 I | 2 x | © ol 5| = = | ®
- I o> 0 B d© ve §$o- oo =@ Q w T sl Bl 2| = sl ®
= 0@ D0 a5 30 g0 Xa, 0 o=FE I S 0|2 S E QIO <|Z|0
£ |O9C 30065 25 2255535830 8 = |23 8 8L 5EEl
2] @ P g g S m2 230 a o 82 0 2 Z(2| B 529 o clo|=
Q10 E E = — = N o <C moe I = I = 8_ S| E| o ol o] 0| & ) s
o o) [Tp} o~ o O O = = [} = Ol DL T
8 29 0 o ~ Blo L2 o.% 4 o Zle|l o 3|5 2|5 ol2|
810 B S S I R o R
[=] = ol m T
210" T o1 I Q% 3_873 o 8 g 218 318z gl
- — LT = ELORSE sk 2| @ Sl =] = Olm| o
5. .. — F Foy B~ ol a|l | | Z| 2o &
o 10+ of B SE I '_\Q/ 3l 2| S| E1e|c
= o] =Y I B ~ S| Il E|lZS|®
z10° ol 00 Clx| 2ls|e
Lo = [N B ~ACIEE
10 3] =
10€
1750 1800 1850 1900 1950 2000 Topn

Puc. 1-3: 3tanbl pa3BuTUS cCpeacTB MeTannoo6paboTku

Bnarogaps apxeonornyecknm Haxogkam, M300paxeHUsIM W YNOMUHaHWSAM B CTapUHHbIX
TEeKcTax, npocrexuBaetrcsas ucTopuss obpabaTbiBatowero obopygoBaHus. [lepBbiMu
WHCTPyMeHTamMn O6binn HOX W ckpebok. M3obpeTeHne pblbara M KNMHa NOAHMMAKOT
NpoV3BOANTENBHOCTL MNPUMUTUBHBLIX pe3LoB .B  packonax KamMeHHOro Beka HaxoasT
AepeBsiHHble CBepria C KPeMHUEBbLIMW HaKOHEYHWKaMu, KOTopble Bpallanncb.0bepHyTon
BOKPYT OepXKaBKN HATSIHYTON Ha NyK TETUBOW.

[MepBoe ynomMmHaHMe O TOKapHOM CTaHke B €ro NpUMUTUBHOM pOpMeE NPUCYTCTBYET eLle B
ctnxax [omepa, gatmpyembix VIII Bekom o H.3. NpuBog Toro craHka 6bin BEPEBOYHbLIM.
Kpome BepeBo4HOro npusoda B obOpabaTtbiBaloMX YCTPOMCTBAX MPUMEHSNCH KYIUCHbIN
MEeXaHU3Mm.

PasButne ycTponcte Onsi MexaHu4veckon obpaboTku Wno menrieHHo, noka He m3obpenu
noaxogswime Ansg Ux nNpovusBoACTBa KOHCTPYKUMOHHbIE MaTepuansl. PaspaboTku JleoHapao
Oa BuHun (1452 — 1519), BbiNosiHEHbLIE U3 AepeBa, BO MHOIOM onepeauny CBoe BpeMs, HO
OepeBsiHHAsi KOHCTPyKUuna He obecneumBana OXuaaemom TOYHOCTUM. YyryH BO BpemeHa
JleoHapgo [a BuHum 6611 6onbLIOn pegKoCcTbio.

OcHoBoOWM Onsi AanbHEnWero pas3BuUTMA CTaHKOB, Ha KOTOpbIX Obina BO3MOXHa o6paboTka
MeTannmM4eckmMx 3aroToBOK, NMOCIYXun m3obpeTeHHbin B 1712 rogy TomacoMm HbHOKOMEHOH
naposon gpuratenb. [hkenmc BaTtT nposen ontumwmsauuto KM napoBoro gsuratenst Bo
BTOpon nonosuHe XVIII Beka, 4yeM BHeC CBOW BKNag B HacCTynreHWe MpPOMbILSIEHHOMN
pesontoumn. CTana BO3MOXHa MexaHW3aums NpuBoAa CTaHKOB U MEXaHWU3MOB, A5 KOTOPbIX
paHee MCnorib3oBarach UCKNIOYMTENBHO on3nyeckas cuna.

B 1774 aHrnuyaHwH [KOH YWNKUHCOH, MPUHSAB 3a OCHOBY MpensiokeHHyw B 1765 rogy
KOHCTpyKUmio [)xoHa CMuToHa, paspaboTan CBEpnUIbHY YCTAHOBKY. [JaHHY0 KOHCTPYKLMIO
NPUHATO cYMTaTb NepBbiM MeTannoobpabaTbiBalOWMM CTaHKOM. TOYHOCTb 06paboTkM,
OOCTUrHYTasi Ha 9TOM CTaHKe, MNO3BOMWna ocywecTBUTb 06paboTky uMnNMHAPOB AN
naposoro pAsuratens [pkenmca Batra. B 1776 rogy Metbio BoynToH nucan ceBoemy
naptHepy Bartrty: «locnogmH YWnkvHCOH paccBepnun Ana Hac uunuHapbl nodytn 6e3
oWKnBOK, a OTKIMOHeHNs1 50-Tu AMMOBOro He NPEBLILWAKT TOMNWNHY CTEPTOrO LWWMAMNHIa.

B 1794 rogy lNeHpn Moyacnn msrotoBusn nNepBbi TOKapHbIA CTaHOK. B ero KOHCTpyKuuu
HanpaBnsawwme 3agHen 6abkM  nNpUMeHANMCb Takke W AnNd  NepeMeLleHus
WHCTPYMEHTaNbHON KapeTKu, MOfoXeHue KoTopon B Boriee cTapbiX KOHCTPYKUMAX Oblrio
»KECTKO CBS3aHO C 3aAHen 6abkon. 3a cyeT 3TOoro Oblfa 3Ha4YMTENIbHO MOBbILLEHA XXeCTKOCTb
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Hecylwen CUCTEMbl WHCTPYMeHTa. [IBMXKeHue nNpoAoSsibHOM nodayn  MHCTPyMeHTa
peann3oBbIBaniocb C MOMOLbIO XOA0BOIO BUHTA, YTO MOMOXUTENBbHO BAIMANO Ha TOYHOCTb U
npov3BoaANTENbHOCTL 06paboTkn. [anbHenwee pasBuTue BaXHEWLUUX BMAOB CTAHKOB, Kak
Hanpumep ToOKapHble, AonbexHble, CBepnunbHble W dpe3epHble, OblNO NpakTU4YecKn
3aBepLLEHO K KOHUY 19 Beka.

B 1864 rogy Hukonayc Asryct OTTO n3obpen rasoBbiin ABUratenb BHYTPEHHErO CropaHus, a
B 1876 roay - 4-x TakTHbI MOTOp. MNapoBble MaluHbI, ¢ Ux HU3kuM KO, yctynunu mecto
HoBbIM paspaboTtkam. CTaHkM B MNPOM3BOACTBEHHbLIX Lexax Obun, Kak u paHee,
pacnonoXeHbl BOOSb TPAHCMUCCUOHHbBIX PeMeEHHbIX NpuBoAoB. C MX NOMOLbLIO 3Heprus ot
LEeHTpanbHOro ABuraTens BHYTPEHHEro CropaHus nepegaBanacb Ha OTAENbHble CTaHKM.
Tonbko B 1889 roay ¢ n3obpeteHmem gBuratensi NEPEMEHHOro Toka TPaHCMUCCUM YCTYNUK
MEeCTO UHAUBMAYanNbHbIM NPUBOAAM ANS KaXO0ro cTaHka.

Ocob60 BaXHbIM OTKpbITUEM [ONs TEXHOMOIMM MALUMHOCTPOEHUS SBUITOCb OTKPbITUE
amepukaHuem Ppegepukom Bucnoy Tennopom ObiCTpopexylien ctanu, Kotopas 6Obina
npencraesneHa B [lapwke Ha BcemupHou BbicTaBke B 1900 rogy. 3a cueT gobaBneHus
nerupyrowmx anemeHtoes - 3,8% xpoma, 8% Bonbgpama, BaHagus un  MonubaeHa
WHCTPYMEHTanbHasa cTanb COXpaHsara CBOW pexylime CBOWCTBa A0 TemnepaTypbl 600 °C.
CKopoCTb pesaHust BO3pocra, Mo CpaBHEHMIO C OObLIYHOW YrNepoaucTon ctanbio, B 3-5 pas.
YrnydweHne CBOWCTB pexyLiux maTepuanoB U3MeHWNno TpeboBaHWs K MeTannopexyLimm
CTaHkam - notpeboBanunck 6onee MollHble NPUBOAbLI, 6Gonee BbICOKME CKOPOCTU BpaLLeHUs
WwnuHaens, 6onee XecTkne 1 NPOYHbIe HanpaBnAwLWmMe, rMaBHble WNNHAENW N CTPYKTYPHbIE
KOMMNOHeHTbl. Bo wusbexaHue Bubpauui npu pesaHUn HeobXxoaumMo Obino  ynydlleHue
ANHAMNYECKNX XapaKTEPUCTUK OTAENbHbIX KOMMNOHEHTOB.

Pa3Butnsa B gaHHom obrnactu npogormkaetcs. MNpuMeHeHne KepaMukn w TBEPAOCMNNABHbIX
MOKPLITUMA MO3BOMSIET peanu3oBaTb TaKMe CKOPOCTUM pe3aHus U 3HA4YeHWs nogayuv, npu
KOTOpbIX AocTuraetcs npegen uU3n4eckux BO3MOXHOCTEN COBPEMEHHbIX NOALMMHUKOB
LWNWMHAENbHBIX Y3M0B U CUCTEM NEepeMELLEHMI Nodayn.

[na oTpaxeHusa 3HaunTenbHOro pasbpoca AOCTUIHYTOM TOYHOCTM 00paboTkM B pasHble
nepuoabl BpemeHn bbina npMMmeHeHa norapugmunyeckas wkana. o ocn abecuncc oTMeyeHbl
AaTbl 3HAYUTENbHbIX TEXHUYECKUX AOCTUXKEHUM U  n3obpeteHnin. OOHOBPEMEHHO C
NOBbILLIEHNEM AOCTUTHYTOM TOYHOCTN CTAHKOB MOBbLILLAETCA TOYHOCTb CPEACTB U3MEPEHMUS U
KOHTPONS, MpPUMEHSIeMbIX ANS MpoOBepku kayectBa o6paboTkn. OHM NpeacTaBreHbl B
BepxHen 4actu Pwuc. 1-3. C npaBov CTOPOHbI PUCYHKa YyKasaHbl CpefHue nokasaTenuv
TOYHOCTM pPasfMYHbIX CTaHOAPTHbIX TWUMOB CTAHKOB B COOTBETCTBMM C CErOA4HSALIHUM
YPOBHEM pPasBUTUS HayKMm U TEXHWKU. BepxHAS rpaHuua TOYHOCTW YyrbTpanpeLm3noHHbIX
CTaHKOB CpaBHMMa C pa3MepaMy aTOMHOWN peLLETKU.
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ansa ans obpabotku | |ANA 06paboTku 0ns coeamHenns| |ANA HaHece- Ans NSMeHeHus
3aroToBUTENbHBIX | hapneHnem pasgeneHuem 3aroTOBOK HUS NOKPLITUIA | [CcBOMCTB
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] | ]
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I : | | | | | |
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CraHku ans OMJ ®dpesepHble [MpoaonbHO-NNOCKO WAnG. CT?HKVI ans nasep-
nocpeacTsom CrporarbHble XOHUHroBanbHbIe HOI pe3ku
- pabounx cpen MpoTsKHEIe MpUTMPOYHbIE CTaHkv Anst XuMu-
- paBGoymXx KOMMOH. Munbl MeckocTpyiHble YECKOW 1 3MeKTpo-
3aTo4YHble Cyl'lepd)MHVlLLlele XUMUYECKOMN
HaceuHble cTaHku MonupoBarnbHble 06paboTku
[on6exHble CTaHKu ansa rasoBon
LLlabepHblie peskun
|CTaHOHH. obopyaosanue no DIN 69651 |

Puc. 1-4: Knaccudmkauua metannoobpabartbiBarowmnx ctaHkoB (DIN 69651)

Ana peanusauumn pasHoobpasHbIX TEXHOMOMMYECKUX 3aday CyLeCTBYET LUMPOKUA CREKTP
pasnuyHoro obopygoBaHus. NMpu paspaboTke knaccudumkaumm ctaHkoB Heobxogmmo 6bino
cuctemaTmsmpoBaTb M AaTb OAHO3HAYHOE onpefeneHMe BCEM UCTOPUYECKU CROXMBLUMECSH
o603HauveHnsam. Knaccudpmkaumsa n o603HavyeHne TMNOB CTaHKOB OCYLLECTBNAETCS MO BMAaM
TexHonorndecknx onepaumn. Knaccudpukaumss n ob6o3HavyeHMe CTaHKOB NpUBELEHbl B
ctrangapte DIN 69651. Ha Puc. 1-4 npeacTtasneHa knaccudukauma CTaHKOB Kak rpynnbl
NPON3BOACTBEHHbIX cucTteM. MeTannoobpabartbiBalolMe CTaHKM ONpeaensoTca  Kak
«...ME&XaHn3npoBaHHbIE n, B onpegeneHHom CTEeNneHu, aBTOMATU3NPOBAHHbIE
NPON3BOACTBEHHbIE YCTPOWCTBA, KOTOPbIE MOCPEACTBOM OTHOCUTESbHBIX MEpPEMELLEHNI
MEeXAy MHCTPYMEHTOM M 3arOoTOBKOM OCYLLECTBMAT 06paboTky unu mnameHeHme opMbl
3arotoBkn». CTaHKM pacCcMaTpuBalOTCs KaK 3IIEMEHTbl MPOM3BOACTBEHHbLIX CUCTEM.
Knaccudukaums nponsBOACTBEHHbLIX CUCTEM MPOM3BOOMTCS aHanorMyHo Knaccudpukaumm
cnocoboe meTannoobpabotkm no DIN 8580. Kak BuaHO Ha Puc. 1-4, B NOHATME «CTaHOK»
BKIOYaTCSA cnocobbl 00paboTku AaBneHnem, pasgeneHnem n coeanHeHneMm.

B cootBetctBuM ¢ DIN 69651 cTaHkn nogpasfnensatTca Ha oTAenbHble CTaHKM U CUCTEMB,
COCTOSILLIME N3 HECKONbKMX cTaHkoB. OOO3HayeHue CTaHKOB MPOU3BOAUTCSA C yKasaHUEM
OCYLLECTBIIIEMON TEXHOMOIMYECKON onepaumMm M cTeneHn asTomatmsauuun. OTaenbHble
CcTaHkM 00603Ha4yalTCsl B COOTBETCTBUM C OCYLLECTBIISIEMON TEXHOSIOMMYECKON onepaumen.
Ecnn Ha cTaHke MOXeT BbINOMHATBCS TOMbKO OA4HA TexHororndeckas onepauusi, TO
Ha3BaHWe CTaHKa oTpakaeT OaHHYK onepauuio, HanpuMmep, TOKapHbIW CTaHOK. Ecrnu xe Ha
CTaHKe MOryT OCYyLEeCTBNATbCA BCMoOMOraTesnbHble onepaumu, TO 0603HayeHne CTaHka
NPOM3BOANTCA MO Ha3BaHUK OCHOBHOW TEXHOMOrMMYEecKoM onepauun, BbIMNOIHAEMON Ha
OaHHOM CTaHke. Hanpumep, dpesepHble CTaHKM MOryT TakKkKe OCYLLEeCTBAATb onepaumm
cBeprieHus.

B cnyyae, korga Ha ogHOM CTaHKe MOryT OCYLLECTBNATbCA pasHoobpasHbie onepauun, B
Ha3BaHWE CTaHKa BbIHOCUTCS HasBaHWe rpynn getanemn, Kotopble MoryT obpabaTbiBaTbCsl Ha
JAaHHOM CTaHKe, HanpuMmep, CTaHOK Onsl TOKapHoW obpaboTku getanen, onss obpaboTkm
npu3MaTUYEeCKMX 3aroTOBOK, FIMCTOBbLIX 3aroTOBOK U T.M.
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CtaHkm  Ona OCyWEeCTBREHWss  OOHOM  ofepauun  npuHagnexatr K rpynne
cneumnanuanpoBaHHbIX CTAHKOB M He SABMSATCA YHMBEpcanbHbiMU. [Ons MX onpeaeneHus
npumMmeHsieTca obo3HaveHme 3aroToBkM 1 cnocoba obpaboTkun, Hanpumep, 3y6ocTporanbHbIN
CTaHOK, WM 0BasnbHbIA CTAHOK AN 3aTOYKM AUCKOBLIX MU, U T. 4.

[anbHenwee nogpasgeneHne CTaHKoB BeOETCS MO WX KOHCTPYKTUBHOMY WCMOSTHEHMIO,
Hanpumep  KOHCONbHbIN  dpe3epHbIn  CTaHOK, MopTanbHbLIA  (PpesepHbIn  CTaHOoK,
MHOMOLUNNHAENbHBIA  TOKapHbIA aBTOMAaT, TOKAPHbIA CTaHOK C HaKMOHHOW CTaHMHOW,
OBYXCTOEYHbI CBEPNUSIbHBIN CTAHOK.

Hasaal-me TexHosnoru- DyHKUMN
YEeCKOW CUCTeMbl

ABTOMaTU4ECKas NIMHUA
C rmbKon TPHCNOPTUPOB.

ABTOMaTU4eCcKasd cCMeHa 3aroToBOK N UHCTPYMEHTOB
BO BCEN NPON3BOACTBEHHON CUCTEME

Moouss. sueiika ABTOMaTU4eCcKasi CMeHa MHCTPYMEHTa
P ’ NHTerpup. MarasvH 3arotoBoK

ABTOMaTM4Yeckasi CMEHa MHCTPYMeHTa
WHTerpvp. MarasumH MHCTPYMEHTOB

O6p. ueHTp

CraHok ABTOMaTU4eCKOe ynp-e

% c ury oTAerNbHBIMU PYHKUNSAM
m (aBTOMaT) CTaHKa

(&)

(0]

g OcywecTBneHne paboumnx
Z YHuMBepc. \ ,; gcnomorat. ABMKEHMiA
I CTaHoK

Ny

o

O

CospgaHue cun pesaHus

Puc. 1-5: O603Ha4YeHue TeEXHONIOrM4YeCKUX CUCTEM MO CTENEeHU aBTOMaTU3auumn

Bonee nogpobHoe 0603HaYeHNEe NPON3BOACTBEHHBIX CUCTEM, K KOTOPbIM KPOME OTAENbHbIX
CTa@HKOB OTHOCATCHA TaKKe CUCTEMbl, COCTOSILLME M3 HECKONbKUX CTaHKOB, NMPOM3BOAUTCA MO
cTeneHn ux aBTomatmsaumm. Ha Pwuc. 1-5 npuBegeHbl MNOACHEHMS K  MPUHATbIM
0003HaveHusIM. B UeHTpe pucyHka pacnonoXeH yHMBepcarbHbIA CTaHOK, MeXaHW4Yeckue
KOMMOHEHTbl KOTOPOro OCYLLECTBIIAIOT [faBHble ABWKEHUA U AOBWXeHus nogavn. Ha
cnefywouwlemM ypoBHe npeactaesrieH crtaHok ¢ UlMY, KoTopbli  XapakTtepusyeTtcs
nporpaMMMpyeMbiM  aBTOMaTUY4ECKUM ynpaBfeHMeM rfaBHbiIMM UK BCMOMOraTesibHbIMU
ABvxXeHumamn. Ecnu JOnNoOnMHUTENBHO  CTAHOK OCHALWEH aBTOMATMYECKOW  CMEHON
WHCTPYMEHTa, TO Takasa cuctema obosHavaeTcsa kak obpabaTbiBatowmi LeHTp (OLU). Janee,
ecnn oguH mnn Heckonbko OL| cHabxatoTcs MarasumHOM 3aroTOBOK M aBTOMAaTUMYECKOM
CMEHON 3aroToBOK (Hanpumep, poboT), TO OHM 00pasyldT Tak HasbiBaeMyk [MOKyto
NPOM3BOACTBEHHYID SYENKy. YCTaAHOBKM, BKIHOYaKOWME HECKONbko obpabaTtbiBatowmx
LEHTPOB, COEAMHEHHbIX TMOKOW TPaHCMOPTHOM CUCTEMOW C LEHTpParnbHbIM XpaHUNuem
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3aroTOBOK U MHCTPYMEHTOB, 0603Ha4vatoTCsa kak rmbkune obpabatbiBatowwme cuctemsl (FOC).
B kpynHocepuiiHOM NpoOM3BOACTBE Yalle BCTpeyaloTcs MeHee rmbkne aBToMaTU3NpOBaHHbIE
NPON3BOACTBEHHbIE CUCTEMbI, COCTOsILLME U3 BOMbLLIOro Ynucna obpabaTbiBaoLLNX LEHTPOB.
Hanpumep, poTOpHO-KOHBEMEPHbIE MPOU3BOACTBEHHbIE NMHUN UMW TpaHCHEPHbIE NUHUN.
MocnegHne obbl4HO cocToAT U3 cTaHkoB ¢ UMY nnu obpabartbiBaroLWmMX LLEHTPOB, CBA3aHHbIX
€OVHOW TPaHCMOPTHOM CUCTEMOM 3aroTOBOK B COOTBETCTBUM C  TEXHOIIOTMYECKON
nocnenoBaTenbHOCTbIO.

HKECTKNE CTAHOYHEIE CUCTEMbI

ABTON. NWMHWA CHeCTKON

TpaHCNOPTUPOBLOM
- MHTErprp. - "lepeHana-

HECCTHOAN HHeaeman

obpabatsiB. ABTOM. NMMHWA

cHCcTemMma
= FMOKKWe CTaHO4YHbIe CUCTEMBI
(&
z M1oKas
g dBTOMATINY. rmﬁ}{aﬂ
E NYHNA obpabatslB. rGKas
(= cClACTema
g MpoK3E.
e Auelka
=]
E— YHuBepcanbHble CTaHKKN

- cneynanna.
CTaHOK - cbpatar
- NepeHacTp. LEHTP -yHMBepcank-
Cneymannanp. HbIIA CTAHOK
CTaHOK cuny
MbrocTe >

Puc. 1-6: B3aumocBsa3b Mexay rMOKOCTLIO U npon3BoAUTESIbHOCTBIO Pa3NMNYHbIX TEeXHOJTOrM4eCKux
cuctem

TpeboBaHUSA BbICOKOW MPOU3BOAUTENBHOCTN N OQHOBPEMEHHOW MMOKOCTM CyLleCcTBYeT Tak
Xe [onro, Kak camo CTaHo4yHoe obopyaoBaHue. [aHHble NpoTMBOpeYuBble TpeboBaHMsA
00ycnoBnunBaloT pasgeneHne CTaHKOB Ha YHUBEpPCarbHble, MMEIOLLME BbICOKY TMOKOCTb, HO
HU3KYI0 NPOU3BOAMUTENBHOCTb, U XXECTKNEe TpaHCdEepPHbIe NTMHUK, OTNNYaLLMNeC HamBbICLLEN
NpoV3BOAUTENBHOCTLIO n OTCYTCTBMEM nepeHacTpanBaeMocCTMw. CneumanbHble
NPOV3BOACTBEHHbIE YCTAHOBKM M TpaHCAEPHbIE JIMHUN KOHCTPYMPYKOTCA CneumnanbHO Ans
Npov3BOACTBA KOHKPETHOro BuAa 3aroToBoK. OHWM COCTOAT M3 BONbLIOrO KonuyecTBa
OTAernbHbIX CTaHUMA AN BbINOSMIHEHUS KOHKPETHbIX TEeXHONOrM4yeckux nepexonos npu
obpaboTke ogHou geTtanu. Kaxgas CTaHUMA BKAOYaET CTaHOK, NpedHasHayYeHHbIn Ang
BbINOSIHEHNSI TOMbKO OOHOW onepaumy (OnepauMoHHbIA CTaHOK). [Ons yaoBneTBOPEHUS
TpeboBaHMI COBPEMEHHOr0 NMPON3BOACTBA C NOCTOSIHHO YMEHbLUAKLWUMCS pasMepoM cepum
aetanei W COKpaLLalLWUMCS KM3HEHHBbIM LMKNOM npogykTa Obinn  paspaboTaHbl
TEXHUYECKME peLleHus, MNO3BOMALWME NOBbICUTL NEepeHacTpamBaeMoCTb  XKECTKMX
TpaHcepHbiX nuHUR. Wmu  asunuce rmbkne obpabaTbiBalolime JfMHUK,  KOTOpble
XapaKTepM3yTCa NPUMEHEHNEM CBS3aHHbIX Mexay cobon B OgHy cuctemy ctaHkoB ¢ YI1Y,
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nossondoWnx Oonee  ObICTPYldD  NEpPeHacTpoOrKy BCEW  CUCTEMbI AN HOBbIX
NPON3BOACTBEHHbIX 3a4au.

MMbKne NpoM3BOACTBEHHbIE AYENKN HAXOOAT NPUMEHEHME B TeX 0OnacTsax Npou3BoAcCcTBa, B
KOTOpbIX TpebyeTcsa 3KOHOMMYECKM LenecoobpasHoe W3roTOBEHWE MarbiX U CpegHuX
cepun petanen. Takme cuUCTeMbl COCTOAT U3 obpabaTbiBalolero LeHTpa, SBNSoLerocs
LeHTparnbHbIM KOMMNOHEHTOM CUCTEMbI, COEOMHEHHOIO C Mara3vHOM 3aroTOBOK, a Takke C
YCTPOWCTBOM CMEHbI 3arOTOBOK M MHCTpyMeHTa. OTnmuntenbHOM OCOBGEHHOCTbIO AaHHOMo
TMNa NPOU3BOACTBEHHbIX CUCTEM  4BMAeTCA  Bblicokasi MBkocTb. OpgHako  umx
NPON3BOANTENBHOCTb 3HAYMTENBHO HUXKE, YeM Y TPaHCAEPHbIX JIMHUIA.

'Mbkue obpabaTbiBalome cuCTeMbl MPUMEHSIOTCA A1 MENKO-, CPeAHe- U KPYNHOCEPUAHOTO
N3roToBrneHus getanen. [JaHHble CUCTEMbl OTNIMYAKOTCSH BbICOKOMW TMOKOCTBIO U CTEneHbio
aBTOoMaTtm3aumm. Kpome Toro, Takme CMCTeMbl MOMyT ObiTb pacLUMPEHbI N MEPEHACTPOEHLI B
Oyaywem Anst MHOro TEXHONOrM4YecKoro npumMeHeHnst. OTNNYUTENbHBIM MPU3HAKOM CIYXWUT
npuMmeHeHne ©O0MblWIOro Yucna YyHMBEpCarnbHbIX CTaHKoB C  Yl1Y, wumerowmx obuwyto
TPaHCMOPTHYIO CUCTEMY OS5l 3arOTOBOK M WHCTPYMEHTa C COGCTBEHHLIM KOMMbHTEPHbLIM
ynpaBneHnem, 00beanHEHHbIX B €ANHYIO 3aMKHYTYI0 CUCTEMY.
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OHeprobnok

CtaHumm obpaboTkn

MopTanbHbIN NOrpy3dnK

MHorownunHaensHble
CUCTeMbl MOAYIbHOW
KOHCTPYKLMMN

KoHBelep ana TpaHcnopTn-
POBKM 3aroTOBOK

JlokanbHbIA NynsT
ynpaBneHus

KoHBelep ans TpaHcnopTn-
POBKW 3aroTOBOK

Kanan gna otsoga COXu CTpyXku

TpexkoopanHaTHbIN
McTounuk: Cross Huller MO,D,yanblVl n0n3yH

Puc. 1-7: ABToMaTU4ecKas JIMHUSA C XKeCTKOW TPaHCMOPTUPOBKOM (TpaHcdepHas)

TpaHcepHble NUHUKM COCTOAT M3 BOMbLIOrO Yucra nocrneaoBaTeNnbHO YCTaHOBMEHHbIX
obpabaTbiBalOWNX CTaHUUA (TOKapHas, cBepnunbHas, wWwnndoBanbHas, XOHWHroBasnbHas,
mMeTpornorndyeckas un T.n.). B paHHOM cnydae o00paboTka Ha OTAEnbHbIX CTaHUMSX
NPOn3BOANTCA C MOMOLLBID OnepauMOHHbIX CTaHKOB, TakKe Kak, Harnpumep, Ha POTOPHO-
KOHBEWEPHbIX NPOU3BOACTBEHHBLIX NMHUAX, pa3paboTaHHbIX CneumanbHO ANS BbiNOSIHEHWS
KOHKpPETHOM nNPOM3BOACTBEHHOW 3adaun. Takke xapakTepHbiM Ans  TpaHCdepHbIX
NPOV3BOACTBEHHbIX NIMHUIA SIBMSIETCA YNOPSAOYEHHOE OBWXKEHME 3aroTOBOK OT CTaHUMM K
cTaHumn. lNepemelleHne 3aroTOBOK Yepe3 MPou3BOACTBEHHYIO JMHUIO OCYLLECTBNAETCA C
MOMOLLbIO TPAHCMOPTHOW CUCTEMBI, MPUYEM MOTOK 3aroTOBOK MPOXOAUT HemnocpeacTBEHHO
yepe3 pabouve 30Hbl OTAENbHbIX cTaHkoB. O6paboTka 3arOTOBOK NPOU3BOAUTCS C
BbIAEPXKKOWN (PMKCMPOBAHHOIO BPEMEHHOIO Lara (Takta), a C MPUMEHEHNEM NPOMEXYTOYHbIX
HakonuTenen n 6e3 Bblaepxkn. NepemelleHne 3aroToBOK K criegytowlen obpabaTbiBatoLLemn
CTaHuMU Npou3BOANTCHA MO 3aBeplleHnM 0O6paboTkM Ha BCexX CTaHuusax. Takme cucTembl
YypesBblYaNHO JOPOry B pa3paboTke n BBOAE B aKcnnyaTaumio. Kpome Toro, oHM OTnmMyatoTca
KparHe HW3KOW nepeHacTpamBaeMOCTbiO Ha MPOU3BOACTBO Apyrux getanen. OTcioga ux
NpYMeEHEHMe TONbKO B MacCCOBOM W KPYNHOCEPUAHOM MPON3BOACTBE.

Ha Pwuc. 1-7 nokasaHa wmogynbHasd TpaHcdepHas nuvHWa ans npousBoacTesa  6nokos
UUNMHOPOB NErkoBOro aBToMoOmMns. 3aroToBKM MOABO3SATCS K MOPTaNbHOMY MOrpy34mMKy Ha
nanneTax, Kak nokasaHoO Ha pPUCYHKe C JIeBOW CTOPOHbI, KOTOPbIA MPOU3BOAUT UX 3arpy3ky
HEenocpeaCTBEHHO B TpaHCMEPHY NUHUID. B HWXHEN 4acTu pucCyHKa MokasaH LuaroBbIn
TpaHCNopTep 3aroTOBOK, paboymMM OopraHOM KOTOPOro SABMSIeTCA NPUBOAMMBIA B ABMKEHUE
cepBogpurateneM U1 LWAPUKOBWMHTOBOW  nepedaden  non3yH. Ha  oTgenbHbix
obpabaTbiBalOWNX CTaHUUAX MOXET MPOU3BOAMTLCA OOHO-, ABYX W TpexkoopAauvHaTHas
06paboTKa. YCKOpPEHHbIe NepeEMELLEHNA MeXAY CTaHUMAMM OCYLLECTBNAOTCS CO CKOPOCTbIO
Ao 40 m/MuH. Paboune cTaHuum MOryT pacnonaratbCa C OgHOM unuM ¢ obenx CTOPOH
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TpaHcnopTepa. PyHKLMOHANBbHLIMM KOMNOHEHTAMKN paboymx CTaHUMN SBNAKOTCA MOLYIbHbIE
MHOrOLINUHAENbHbIE TOMOBKM, BKMOYawwWwme o 6 wnuHaenen. Bpemsi nepectaHOBKM OT
pe3a oo pesa gocturaeTr 1 c. B cnyyae, ecnn obpaboTka Ha OAHOM CTaHUMM 3aHUMMaeT
fbonblie BpeMeHW, YeM Ha npeablaylien, BBOAAT OOHOBpPEMEeHHyt o06paboTky nOBYyX
3aroTOBOK ABYMSI OAWHAKOBLIMM cTaHumsmu. [na obecnevyeHusi BbICOKOrO Ka4decTBa
00paboTkn peTanen, CTaHUUKW, Ha KOTOPbIX pPeanu3yrTcs BaXHble TEXHONOornyeckue
nepexoabl, CHabXawTcs M3MepuTeNnbHbIMM YCTPOMCTBaMK, MO pe3ynbTatam KOTOPbIX
npon3BoANTCA HemefeHHasi KOppekTupoBKa ocel. Bbicokas npon3BoanTENbHOCTb
TpaHCMEPHbIX NIMHWIA OOCTUraeTCa 3a CYET CHWXKEHMSI BCMOMOratenibHoro BpemeHun.Takue
TpaHcepHble NUHUKN NO3BONSAIOT 0OpabaTtbiBaTb NPU TPEXCMEHHOM paboyvyeM pexume 00
1500 3aroToBOK B A€Hb.

3arpy3oyHass  BeptukanbHble OL|
_ CTaHuus o ocudny
-7 K|
. g

C6opoyHas cTaHums

NcToyHmk:

Puc. 1-8: KoHuenuus aBTomaTtuveckon nuHum Flexline

Ona cHwkeHna cebGecToMMOCTM U MOBbIWEHUA TUMOKOCTU MEeNKo- WU KPpYMHOCEPUNHOTO
npousBoAcTBa Obinn padpaboTaHbl HOBble BUAbl MOKMX TpaHCMEPHbIX NUHWUA ONS
N3roToBNeHns getanen manoro pasmepa. B 3TMX MHOrOKOMMOHEHTHbIX NPOM3BOACTBEHHbIX
cuctemax Oblnl NPUMEHEH HOBLINM BUA 3aKpensieHust 3aroTOBOK, a Takke MHHOBaLMOHHas
CUCTEMa UHTerpaumm oTAenbHbIX CTAHKOB B eAuHYyto cucteMy. NpeacrasneHHas Ha Puc.1-8
aBTOMaTtuyeckasi iMHMA COCTOUT U3 CTaH4apPTU30BaHHbIX OAHOLWNUHAENBbHbIX BEPTUKANbHO-
dpesepHbIX cTaHkos ¢ YlMY, passuBaloLmnX ckopocTn nogaum o 60 M/MUH 1 ycKopeHus 0o
1,2 g. Kaxgbln CTAHOK OCHaLLeH aBTOMaTU4eCKOM CMEHOW MHCTPYMEHTa C MarasuHoMm Ha 20
WHCTPYMEHTOB. [ns cokpalleHus BCroMoraTesnibHoro BpemeHu Obina onTuMmMsMpoBaHa
cucteMa CMeHbl MHCTPYMEHTA, YTO MO3BOMUMO COKPaTUTb BpeMda Mexay nepexogamu 0o
2..3,5 cekyHa. Kpome cTaHOapTHbIX CTaHKOB, B COCTaB aBTOMAaTUYECKOW NUHUKW BOLUNU
creunanuanpoBaHHble  CTaHKW, HanpuMmep, [Ans  3anpeccoBku BTynok  (Puc. 1-8).
3akpenneHve 3aroToBOK peanuayeTcs C MOMOLWb Cchneunannu3npoBaHHbIX  3aXXMMHbIX
YCTPOWCTB. YCTaHOBKa 3aroTOBOK B 3aKMMHbIE NPUCNOCOBNEeHNa Ha nanneTe NpovM3BOANTCA
paboymMMm Ha 3arpy304HON CTaHUMW. 3aTeM, YKe B aBTOMaTU4YeCKOM pexmme, Npon3BOaUTCS
3aXUM gepxarteneun, ukcupyrowmnx 3arotoBkn. [aHHble 06 yCTaHOBMEHHbIX 3aroTOBKax
(MOeHTUMPUKALNOHHBIA HOMEP) 3anuChbiBaAlOTCA Ha SMNEKTPOHHbLIN YUM, UHTErPUPOBAHHbLIA B
nannety. C nomoLbto 3TnX AaHHbIX YIMY cTaHka MOXeT pacno3HaTb 3aroTOBKU U 3arpy3nTb
HeobOxoaumble AN obpaboTkMm nporpaMmmbl U UHCTPYMEHTbI. [lepemewieHne nannet
Npou3BOAUTCA TPaAHCMOPTHBIM POBOTOM, PAacnoSIOXKEHHbIM B yriybneHun nog norioMm u
3aKpbITOro crneumanbHbIM KOXYXOM. [na cMeHbl nanneTbl ¢ 3arotoBkamm pobOT OCHaLLeH
3axBaToOM, KOTOpbIM BBOOAMTCA B paboyee MPOCTPaAHCTBO CTaHKa Yepe3 TeXHOMNormyeckoe
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OKHO M M3BriekaeT nanneTty c rotoBblMu getanamn. 3ateMm B pabovee NpoCTPaHCTBO CTaHKa
3arpyxaeTcs nanneTa ¢ HoBbIMU 3aroToBkamu. CmMeHa nanneTbl ¢ 3aroToBkamu AnnTca oT 6
00 8 cekyHA. TpaHCNOPTHbIM poBOT MOXET MOCTynaTenbHO NepemeLLaTbCca BOOSb IMHMKN CO
CKOpOCTbIo Ao 4 M/c.

Bce nanneTbl ocHalleHbl CTaH4ApTHOW KOHYCHOW onpaskon HSK gna 3akpenneHna Ha
paboyeM cTone ctaHka, ONOPHOM NOBEPXHOCTM TPAHCMNOPTHOro poboTa nnmn Ha 3arpy304HON
cTaHuun. bnarogaps NpUMEHEHWIO KOHYCHOW OMpaBKM [OCTUraeTCs BbICOKAA >KECTKOCTb
3aKpenrneHns 3aroTOBOK Ha CTOMe CTaHKa, a TakkKe BbICOKas TOYHOCTb YCTaHOBKU C
NOrpeLLHOCTbIO NMO3NLNMOHNPOBaHKS, He npesbiwatrowen 3 mkMm. Cructema Flexline nossonsiet
BECTM Kak rocnegoBaTenbHyld, Tak WM napannenbHylo  o6paboTky  3aroTOBOK.
MocnepnosatenbHas obpaboTka npuMMeHsieTca obbIMHO AN geTanen CroXHoW opmbl, And
N3roToBNeHnss KoTopbix TpebyeTcs 6onee 20 MHCTPYMEHTOB, BXOAAWMX B CTaHOaAPTHbIN
mMarasuH opgHoro OL. [lMapannenbHbin pexum no3sonseTr 6onee NpouM3BOAUTENBHYHO
06paboTKy MeHee CRoXHbIX 3aroToBOK. Takke o00paboTka MOXET OCyLIeCTBRAATbLCA B
CMeLLaHHOM pexnmMe npu KOMBUHMPOBaHUK NocneaoBaTeENbHOMO U NapannenbHOro TUMNoB.

B cpaBHeHun ¢ TpaHcdepHon nuHmen cuctema Flexline otnnuyaetcsa Gonee BbICOKOWM
HaOeXHOCTbIo M 6e30TkasHOCTb0. Kaxabii ob6pabaTbiBatoLmnin LEHTP OCHALEH COBCTBEHHOM
cuctemon  UlY, ©Onarogaps 4Yemy npoBefeHue npodunakTuyeckux paboT  wnm
nepeHacTporKN CTaHka, paBHO Kak U cboun B paboTte ogHoro OL| He BegyT K OCTaHOBKE BCEWN
NPOV3BOACTBEHHON CUCTEMbI, YTO HEMPEeMEHHO npou3owsno 6bl Npu  NPUMEHEeHUU
TpaHcdepHon NHMK. KoHCTpyKumna nuHum Flexline ocobeHHo nonHo oTBevaeT TpeboBaHnsM
npovsBoauTene MaccoBblX U3L4enui C y4eToM MHAMBMUAYanbHbIX TpeboBaHMN 3akas4uka.
Hanpumep, ona aBTOMOOGWUNBHOM MPOMBILLNIEHHOCTU WU NS Npou3BoguTenen ObITOBON
anekTpoHukn. lMpeactaeneHHaa Ha Puc. 1-8 aBTomaTudeckada nuHusa Flexline coBmelyaeT
rMMBKoCTb 0b6pabaThbiBaOLLErO LIEHTpa C NPON3BOANTENBHOCTBLIO TPAHCEPHON SIMHMN.
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0630p MeTanNopexXyLnx CTaHKOB
O6opynoBaHue ans o6paboTku MeTansioB AaBneHUem

3akniouyeHune
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CTtaHo4Hoe obopynoBaHme
ans metannoobpaboTku
1 1
O6opynosaHve ans O6opypoBaHue anst o6paboTkn O6opynoBanue ans
omMma pasgeneHvem 3aroToBKM COE[IMHEHNS 3aroTOBOK
1 . 1 1 1 1 1
O6opya. ans
BonouunbHble
Monortbl Mpecchbl MpokaTHble E?S:::b'e CTaHKN OM[ c npymMeH.
CTaHel pabou. cpea
- WaboTHbIe - MEXaHU4eckue | |- NpogonbHbIe - TMBoYHbIE - BONoYunbHbIe | |- pab. cpenpl
MOIOThl npecchbl MPOKaT. CTaHbl ”gﬁa%'%le CTaHKu [Nt CUIOBOrO
- MOIOThI - BUHTOBbIE - NonepeYH. fm6qu oranky || BaNKoBbIE BO3AENCTBUS
[OBOWHOro npecchbl ¢ npokar. CTaHbl BanL éBble BONOYUIbHbIE
nencteuns MaxXOBUKOM - nonepe4Ho- rm6oquH cranky || CTaHKM - pabou. cpeqbl
- rmapaBnuyeck. | | syHTOBbLIE - Lhdh - PUXTOBOYHbIE NSt HAKOMMeH.
npecchb! npokar. cTaHbl | | MOBOPOTHBIN CTaHKN SHepruu
R ——— : r’MOOYH. CTAHOK
- 060pOTHLIE - packaTHble
npeccobl - - obopynoBaHue
P cneupasbHble r’MOOYH. CTaHKK || CTaHKu %NJ‘M
KOHCTPYKTWBH. | |_ cranku ans ana A
HCTIONHEHMS p A 5 - BbITSXKHbIE C NMOM.yAapH.
cBoboaH. rmbkm z
) BONOYUIbHbIE BO3AENCTBMSA
- aBTomMaTtbl Ana CTaHKU
NPOBOSIOKU U
nonocel

Puc. 1-9: O6opynoBaHue ansa o6pa6otkn meTannos gaeneHuem OM[ (DIN 8580, DIN8582)

Mopa TexHonornyecknm noHaTMeM «obpaboTka gaBneHnem» B COOTBETCTBUM CO CTaHOAPTOM
DIN 8580 noHumaeTcs npugaHve 3arotoBke OpPMblI MOCPEACTBOM  MSiaCTUYECKOn
aecdopmaumm B TBEPAOM MU NNACTUHHOM COCTOSIHMKU. [Npyn 3TOM Macca U roMOreHHOCTb
mMatepuana coxpaHsaeTtcsa. [pu obpaboTke HabnogaeTcs TONbKO nepepacnpeaeneHune
Matepvana B npegenax Hoeon ¢opmbl, Onarogapa 4demy obpaboTka AaBreHneM
ocyuiecTBnsieTca 6e3 CHATUS CTPYXXKM U XapakTepuayeTCca HU3KMM OTXOAOM maTepuana v
BbICOKOW CKOpPOCTbl0 06paboTtku. [Mpyn xonogHom o0O6paboTKe 3aroTOBOK AOCTUraeTcs
AOMOMHUTENbHOE YNPOYHEHNE MaTepmana 3a cHeT USMEHEHUS ero CTPYKTYpPbI.

B npombIlWNEeHHON NpakTuKe MNpuHSATa crnegyowas knaccudukauusa cnocobos obpaboTkm
pasneHvem. [lo Bugy pJgedopmaumm 3aroTOBOK pas3nuuyaroT JfUCTOBYHD U OOBEMHYIO
obpabotky. lNMpn atom obbemHas obpaboTka (Hanpumep, LWTaMMOBKa BblOAaBNIUBAHUEM,
ocafKka, KOBKa) XapakTepusyeTca TpexmMepHblM nepepacnpegeneHveM Martepuana B
KpynHorabapuTHbIX 3aroToBkax npu 3Ha4YUTENTIbHOM U3MEHEHUMN CEYEHMSA U TOSNLWUHBI CTEHKM.
O6paboTka nMcToBoro matepuana (Hanpumep, rnybokas BbITsXKKa, rmbka) xapakTrepusyeTtcs
N3roTOBNEHNEM TpexMepHblX AeTanen w3 nroCKMX 3aroToBOK, C NpubnuanTenbHo
MOCTOSIHHON TOSLUMHOW CTEHKM, COOTBETCTBYIOLLEN TOMLMHE MCXOOHOro nucra. Tsaxenble
Ky3HEYHO-NPECCOBbIE MalUMHbI U UHCTPYMEHTbI Ans o6paboTkn AaBrieHneM nopBepXKeHb
BbICOKMM Harpyskam, BCNeACTBME Yero Ux CTPyKTypa XapakTepusyeTcs BbICOKOWN KECTKOCTbIO
n 6onee KOMMakTHbIM KOHCTPYKTMBHbIM WCMOMHEHWEM, YeM MawwuHbl Ans 06paboTku
nMCTOBOro MaTepuana. [pyrMm napamMeTpoM Ang Knaccudmkauum cnyxut TemnepaTtypa
3aroToBku npu obpaboTtke. PasnuyaloT xonogHyto un ropsiuyto obpaboTtky gasneHuem. Npu
xonoaHon obpaboTke HayanbHas TemnepaTypa 3aroTOBKM HAXOOAUTCH Ha YPOBHE KOMHaTHOWM
Temnepatypsbl. [opsyas obpaboTka 06bIMHO NPOBOAMTCS NpY TEMNepaType 3aroToBKe Bbille
TemnepaTtypbl pekpucTannusaumm ns gaHHoro matepuwana. o gpyromy onpegeneHuto (no
DIN 8582) ropsiuen obpaboTkon cumMTaloTcs onepauuu, MOpU  KOTOpbIX TemnepaTypa
3aroTOBKW NpeBbILAET TeMnepaTypy OKpyXatoLen cpeqbl.

Ona o6paboTkMm [OaBneHMeM  Ky3HEYHO-NPEeccoBble  MaluMHbl  AOMKHbI  pa3BUBATb
Heobxoanmble onsa o6paboTkm ycunus, a Takke OCYLLEeCTBMATb 3afaHHble paboune xogbl €
Tpebyemon To4YHOCTblO. [nsi BbINOMHEHMS pPasfn4yHbIX OMepauuin Ha OOHOM U TOW e
Ky3HEYHO-NPECCOBOW MalLUMHE MOryT MPUMEHATbCS pa3HoOOpasHble WMHCTPYMEHTblI U
BCMOMoOraTtenbHble ycTponcTBa. Mcxoass m3 atoro, knaccudpmkauusa segeTca no Buay u
TEXHOSIOrM4YeCcKoOMy HasHadeHuto obopyaosaHus. [danbHenwee pasgerneHne npovsBoanTCH
MO KOHCTPYKTUBHbIM MpU3HaKkam: npuHuuny paboTbl, BUOYy MNPUBOAOB, KUHEMATWKE, BUAOY
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nepemMeLLeHnss MHCTPYMEHTA, reoMeTpuM MHCTPYMEHTa WM 3aroTOBKM, a Takke obnactu
npumeHeHus (Puc. 1-9).
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paboThbl
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Puc. 1-10: MpuHumn pa6oTbl o6opyaoBaHusa ana OM[,

Ha Pwuc. 1-10 npeactaBneHbl npuvHUMnuanbHble paboyme cxembl pasfvyHbIX Ky3HEeYHO-
NpeccoBbiX MaLUWH, a TakKe WX OCHOBHblE pacyeTHble XapakTepuctuku. o npuHumny
paboTbl OHW Pa3NNYaATCA Ha IHEPreTU4eckne, KNHeMaTUYeCKME N CUMOBbIE.
[ns MOMOTOB W BMHTOBbIX NPECCOB peanu3yemMasl 3Heprus npeacTtaBnsieT OCHOBHYHO
pacyeTHyl xapaktepuctuky. [Ona kaxgoro paboyero xopa Tpebyetcs onpepeneHHas
9HEpPrunsi, BEnMYMHa KOTOPOW 3aBMCMT OT MacCbl M CKOPOCTU MEepeaBuKeHMsI NMOOBMKHbIX
KOMNOHEHTOB. Pabounin X044 cuYMTaeTcs 3aKOHYEHHbIM, KOrda BCSl KMHETMYecKask dHeprus
NOABWXKHbIX KOMMOHEHTOB nepewna B paboTy NO M3MEHEHUIO OpPMbl  3aroTOBKM.
BosHukalowme npu 3TOM yCunus 3aBUCAT OT KOHKPETHOro Npou3BOLCTBEHHOro npouecca.
dakTopamu, onpeaensowmMMn BENUYNHY BO3HMKAKOLWMNX YCUNMI Npyu obpaboTke, ABMAOTCS
dopma, pasmepbl U MaTepuan 3aroToBKK, a Takke Heobxoanmasa BenuumHa gedopmauum.
PacyeTHon BenuumHonm npu o6paboTke Ha SKCLEHTPUKOBBLIX, KPUBOLLMMHBIX, KPMBOLLMMHO-
KONMEHHbIX, a TaKkKe KIMHOBbIX Mpeccax, ABNsieTca nepemeLleHne nonayHa (KuHemaTuyeckumn
npuHUMn paboTbl). Peanuayemoe ycunue 3aBUCUT OT MOMNOXEHWUst NondyHa. HomuHansHoe
ycunue npecca JOCTUraeTcs B TOYKe Mpu yrne noBopoTa NPUBOAHOIO Bana Ha HECKOSbKO
rpagycoB MeHblue yrna peBepca. K ycTtaHOBKaM C KMHEMaTtu4eckMM NpUHUMNOM paboThbl
OTHOCATCA Takke MpOKaTHble CTaHbl, ANs KOTOPbIX PacYeTHOM BENUYMHOW SBMAETCS
nepneHauKynsapHasi nogadya sana.
MapaBnuyeckMe nNpPeccbl XapaKTepu3yrTCA BENUYMHOW YCUAWS Ha MNOPLUHE MNON3yHa,
onpegensiemMon OaBfieHMEM B CUCTEME U Nnowagblo nopwHs. BenuuuHa ycunus
KOHTPONMpYeTCs rMApaBnMyYecKkon CUCTEMOW, KOTOpas MO3BOMSIET OTHOCUTENbHO MPOCTYHO
HaCTPOWKY YCUINNA, CKOPOCTU U BEMNYUHBI NEPEMELLIEHMS NOM3YyHa.
Mpun BbIGOpPE Ky3HEYHO-MPECCOBLIX MALIMH AS11 KOHKPETHOM TEXHOMOrMYeckon onepauun
YYUTBLIBAKOT CrieayoLme KpuTepumn:

= Pa3mep 3arotoBku > paboyee NpOCTPaHCTBO

» Tpebyemoe ycunue, aHeprusi > pasmep MalluHbI

=  CkopocTb 06paboTkn > npuHUMn paboThbl

» Tpebyemasi TOMHOCTb 3arOTOBOK = reOMeTpu4eckas TO4HOCTb 1

= JKeCTKOCTb Ky3HEYHO-NPECCOBOW MaLLMHbI U MIHCTPYMEHTA
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Puc. 1-11 MpuHuMnuanbHas KOHCTPYKLUS KOBOYHbLIX MOJIOTOB
KoBOYHbIE MOMOTbl XapaKTEpU3YITCS 3JHepreTudeckum npuHuunom pabdotel. [lpocToe

KOHCTPYKTUBHOE UCMOMHEHUE 3TUX MalLMH 0BycnaBnmnBaeT MX 3KOHOMUYHOCTb MpU peLleHnmn
TEXHONOrM4yecknx 3agady obpaboTkm gaBneHuem, Ons KOTopbiX TpebykTca 3HaYMTENbHbIE
yeunua. [danHbin  Bug obopygoBaHus ana OM[ nossonseT npoBOAUTb  BbICTpyto
nepeHacTpPorKy B 3aBUCUMOCTU OT BbIMOSIHAEMON Onepalymu, BKIIYatoLen HaCcTPOMKY CUMbl
BO34encTBusA, pabodert nocrnenoBaTenlbHOCTU MMMYNbCOB, @ TakkKe CKOpOoCcTM obpaboTku.
KoBo4YHble MOMOTbl MOryT oOcHawatbca UYIY. T[lpeumyliectBoM MOMOTOB 4ABMASETCH
OTCYTCTBUE Meperpysku, Tak Kak CTaHWHa M NpUBOAbI MOJIOTa HaxOASTCA BHE OEeNCTBUSA
notoka cun. Mo Bnay NogBMKHbLIX KOMMNOHEHTOB («babax») pasnuyaloT WaboTHbIe MONOTLI U
MOJOTbI ABOVMHOro Aencteus. LLlaboTHble MONOTbLI XxapakTepuaytoTcs paboyen cxemomn, npu
KoTopon napatowan 6Gaba BO3QeNCTBYEeT HEMOCPEACTBEHHO Ha HEMNOABWXKHbLIN LWaboT.
BosHukatowme npuM 9TOM Cunbl OENCTBYHOT Ha waboT u dyHaameHT. Hanpotme, npwu
NPYMEHEHMN MOSOTOB ABOMHOIO AEWCTBUS HWXKHAS M BEpPXHSs 6abbl OBMXYTCA C paBHOM
CKOPOCTbIO HaBCTpeYy Apyr apyry, 6narogaps 4emy Harpysku Ha npunerarowme KOMNOHEHTbI
TEOpeTUYeCcKn paBHbl HyMno. JTO MNO3BOMSET 3HAYMTENbHO CHU3UTL  BUBpauum,
nepegaBaemble Ha dyHaameHT. [loaTomy ANns MOMNOTOB OBOWHOrO OEWCTBMS TpebytTcs
3HaA4MTENbHO MeHblune dyHaameHTbl. [lpuMeHeHne cneumanbHbiX  KOHCTPYKTUMBHbIX
peLeHnin No3BONAIT peanu3oBatb 0Oornee KOMMAKTHYH KOHCTPYKUMIO MofoTa npu
COXpaHeHun aHeprum gedopmaunn. B gononHeHne K 0bbl4HBIM Nagatrowmm mMmonotam Obinuv
pa3paboTaHbl MOMOTbI C JONONHUTENBHOW CUCTEMOM U3ObITOYHOro AaBneHus. K nocnegHum
OTHOCATCH, B NepBY0 odyepeb, anekTporuapasnmyeckue MonoTtbl. B gaHHbIX ycTponcTBax
ANA  OOMNOMHUTENBbHOrO ycKopeHusi 6abbl BO BpeMsi paboyero ABWXEHUSA MNpUMEHsieTCs
rmapaBnMyecknii NpuMBog. ATO NOBLILWAET AOCTYMHYO 3HEPrMio aedopmMauun npyu MeHbLUEn
Heob6xoanmon BbICOTE MOSoTa.

MonoTbel ABOMHOrO AEWCTBUS pasfeniaTcsa Takke no Buay NpuBoga BEPXHEN N HWKHEN
6abbl Ha KOHCTPYKLUUN C MEXAHUYECKUM, MHEBMAaTUYECKUM UMW rTMAPaBfiMdeckuM NpUBOLAOM.
[BwxeHne HxKHen 6abbl BBEPX ynNpaBnsieTca Yepes NpmBog ABWXKEHUS BepxHeN 6abbl.
KOMMNOHOBKM Ky3HEYHbIX MOSIOTOB pasfenstoTcs Ha OOHO- M ABYXCTOEYHble. [1ocKomnbky
ABYXCTOEYHOE MCMOSfTHEHNE MNO3BOMSeT AOCTUYb Ny4len TOYHOCTU 06paboTku 3aroTOBOK,
06bI4YHO Ha NpPaKTUKe BCTPEYaTCA UMEHHO ABYXCTOEYHbIE MOMOTbI. [IBYXCTOEYHbIE CTaHMHBbI
N3roTaBnNUBAalTCA, Kak NpaBuo, Kak LiefNbHble KOHCTPYKLNN.
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Puc. 1-12: Bubpousonsuus npu OM[

Mpn o6paboTke Ha Ky3HEYHO-MPECCOBLIX MalUMHaxX OKpyXawliasi cpeda nogBepraeTcs
CUNbHbIM  BMOpPAUMOHHBIM  BO3L4EWCTBUSIM.  [NS  CHWXEHMs 9TOro  BO3OENCTBMA 00
NPUEMNEMOro YPOBHSI HEOOXOAMMO NPUMEHEHME CneunanbHbIX YCTaHOBOYHbIX 3N1IEMEHTOB.
KOHCTpYKTMBHbIE CNOCOOLI ANA CHUWXKEHUSI NepeAaBaeMbiX B OKpYXXatoLLyto cpefny Bubpaumi
nokasaHbl Ha Puc. 1-12. lNpu npumeHeHnn BMOPOM3ONNPYIOLLNX YCTAHOBOYHbIX 351EMEHTOB
pocturaetca  koadpduumeHT wusonaumm o 85%. [lyTeM YCTaHOBKM OrpaxgeHwin no
nepMMeTpy MONoOTa MOLLUHOCTb 3BYKOBOW 3MUCCUM MOXET ObITb CHwkeHa Ha 10 gb.
HecmoTps Ha cylwiecTBylolWMne METOAbl CHWXKEHUS YPOBHSI BUOPALMOHHOM U 3BYKOBOW
3MUCCUM, OaHHble BENWYMHbLI 1N B Oyayuiem OyayT npenctaensitb cobOM orpaHuyvMBaroime
akTopbl MPUMEHEHNSA KY3HEYHBIX MOMOTOB.
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Puc. 1-13: NMpumeHeHWe NPYKUHHbIX aMOPTM3aTOPOB ANs BUOpousonsauum

Ha Pwuc. 1-13 nokasaH npvMep MpPUMEHEHWs akTUBHOM BUOPOM30NALMM C MPUMEHEHUEM
nakeTa NpyXuH 1 4eMnUpyoLLNX 3r1IEMEHTOB.
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Puc. 1-14: Buabl npuBoAOB ANl BUHTOBLIX (PPUKLIMOHHLIX NPEcCcoB

KOHCTPYKUMN BUHTOBLIX DPUKLMOHHBLIX MPECCOB pasnuyaroTcsa no Buay npusoga MaxoBuKa,
a TakKe KOHCTPYKUMEN nepefayun BUHT-rarmka — ¢ NOABMXHBIM UM HENOABWMXHBLIM XOL0BbIM
BUHTOM. Ha Pwuc. 1-14 npeacTtaBneHbl pasnuyHble BUAbl NPUMBOAOB MaxOBMKa Mpecca.
TpagMUMOHHO NPMBOA MaxoBUKa OCYLLECTBNAEeTCA 4Yepe3d QPUKLUUOHHYK MydTy. B
KOHCTPYKUMM C MepeMellaeMblM B BepTUKANIbHOM HanpasfieHMW XOL4OBbIM  BUHTOM
NPUMEHSETCS CXema C Tpems guckamu. OrnekTpogBuraTenb BpawaeT Banl  C
pacrnonoXeHHbIMWU Ha HEM NPUBOAHBLIMU OUCKaMW, KOTOPblE MOTYT nepemMeLLaTbCd B OCEBOM
HanpasneHun. BpalleHrne OUCKOB OCYLLIECTBISAETCA C NOCTOSAHHOW CKOpocTbo. CoeanHeHne
NPUBOASALLNX OUCKOB C MaxXOBUKOM OCYLLECTBNSETCS vepe3 PPUKLNOHHBIA 3aMOK. KoHTakT
OAHOro 13 NPUBOASALLMNX ANCKOB C MaxOBMKOM Bbl3blBaeT €ro nepemelleHne B BEpTUKANIbHOM
HanpaBneHun n peanusyet paboyee ABMKeHNE npecca. Bo3BpaleHne nonsyHa B UCXOAHOE
NonoXeHne OCyLWEeCTBNAEeTCA C MOMOLWbLI MPOTUBOMOSIOKHOIMO Aucka. MaxoBUK XeCTKO
COENHEH C XOO0BbIM BMHTOM C MHOro3axogHoun pesbbon. B BepxHen banke npecca ecTko
3aKpenyieHa XodoBas ranka u3 creumanbHOro HuKerneBo-OpPOH30BOro crnaea, B KOTOPOM
nepemMeLlaeTcsl XO4OBOWM BWHT, COEAWHEHHbI C MaxoBukoM. [lpu pabouem ABMXKEHUN
XO40BOro BMHTA pagnyc B TOYKE KOHTaKTa C MaxOBUKOM yBenndmsaeTcs. Beneacreme atoro
Tpebyemoe ycKOopeHMe MaxoBMKa [AOCTUraeTcsl Mpu MOCTOSAHHOW CKOPOCTU BpaLLeHUs
npmeogAwmx guckos. lNMpu obpaTHOM nepemelleHnrn NonsyHa, Korga npOTUBOMONOXHbLIN
OWUCK  3aKpyyMBaeT MaxOBMK, HadanbHOe nepefaTtodyHoe  OTHOLWIEHWEe — sBndeTcs
HeonTuUManbHbIM. MaxoBuK AomKkeH ObiTb NpMBEOEH B ABWMXKEHWE B TOYKE MaKCMMasibHOMO
paguvyca n3 NOSIOXKEHUS MOKOsl, YTO BedeT K MpocKanb3biBaHUO W, cnegoBaTeribHo,
WHTEHCMBHOMY M3HOCY (OPUKLMOHHOIO MOKPbLITUA. OTO CHWXaeT Ko3dULMEHT MONE3HOro
nencteus. NpumeHeHne ©Gonee CNOXHbIX KOHCTPYKUMA MPMBOAOB MO3BONsieT usbexaTb
noTepb, XapakTepHbIX ONna PUKUMOHHOIO npmBoAa C TpeMda auckamn. bonee npoctble
pabouyme cxembl WUCMONb3YKTCH, HanNpumep, B KOHCTPYKUUW BMHTOBOrO npecca C OO4HUM
OVUCKOM M npecca ¢ npaMbiM NpuBoAoM. B nocnegHen KOHCTPyKUMU OBUratens NpuBoguT
HEenoCcpeaCTBEHHO MaxOBUMK WNM Xe poTop ABuratensa SBNSETCA COCTaBHOWM 4YacTblo
MaxoBuKka. HegoctaTkoM gaHHOM CXeMbl ABNSIETCA 3aKpEenieHHbIN X040BOW BUHT, KOTOPLIV B
NPOMEXYTKE MeXy OCeBbIM MOALUMMHUKOM B BEPXHEW MornepeyvmHe npecca M MNosI3yHOM
Harpy)xaeTcs Ha pacTsKeHue, okKaTue W KpydeHue. XogoBas ramka [[ormkHa ObiTb
WHTerpupoBaHa B MonsyH npecca. Bcneacteue aToro, AnNg peanusauum pasBHbIX YCUMUIA
aedopmaumm, guameTp XOL4OBOro BMHTA AOMKeH ObiTb Gonblue Ans cxembl C NPsiMbiM
npuBoAOM, 4Yem Ans pukumoHHon. B nocnegHenm cxeme XOOOBOWM BWHT  HarpyxeH
WCKMNIOYNTENBHO Ha pacTaXKeHue - cxKaTume.
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Puc. 1-15 ®pUKLMUOHHLIN BUHTOBOW Npecc ¢ TpeMs AUuckamm

OcobeHHOCTbI0 NokazaHHOro Ha Puc. 1-15 BMHTOBOro npecca ¢ OpUKUMOHHBIM NPUBOLOM
ABMNSIETCSA 3aKpenneHne CTaHuHbl Ha PyHOAMEHTE NOCPEACTBOM aHKepHbIX 6oNnToB. Manku
aHKkepHbIX OONTOB, MepepawllMe ycunue npegHatara M ycunue gedopmaumm 3arotoBKM,
HarpyxxatloTcss Ha pacTsxkeHue. CneumwanbHas d¢opma rarkm nossonsieT um3bexartb
neperpysku nepBbiXx BUTKOB. CUNbHO HarpyXeHHbI XO4OBOW BWHT W3roTaBnvMBaeTCs M3
BbICOKOMPOYHOW, TepMoobpaboTaHHOM XpomMoHukeneson cTanu. CoefuHeHue Xo40BOro
BMHTA MW MNOM3yHa OCYLWEeCTBAsieTCA MNOCPEACTBOM  MAPOAUHAMMYECKOTO  OCEBOrO
NOALIMMHUKA. YNpaBrneHne nepemMelleHneM MNpVMBOAHOIO Barna C 3aKpenneHHbIMUM Ha HeM
NMPVMBOAHLIMA OWCKaMM OCYLLECTBISIETCA C MNOMOLLbO NMHeBMouunuHapoB. OcTaHoBKa
MaxoBMKa NPOM3BOAMTCS C MOMOLLbIO 3NEKTPONHEBMATUYECKOrO TOPMO3a.
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Puc. 1-16: BuHToBOM Npecc ¢ ruaponpmBoaOM MaxoBUKa

MpuBog MaxoBuMka BMHTOBbLIX MPECCOB C OOMbLWKMM HOMWHanNbHbIM ycunvem (80 MH
MakcumanbHoe Yycunue BO34ENCTBUSA), WU3rOTOBNEHHOrO B BMAE Koco3yboro koreca
Gonblworo guvametpa, 0ObIMHO peanuayeTcs No OOHOAUCKOBOW CXEMe 4Yepe3 LUeCTEPHMU,
COeQVHEHHble C acCUMHXPOHHbIMW ABUraTensaMM WNN  akCcuarnbHbIMW  TMAPaBINYECKUMU
npvsogamu. PpuUKLMOHHBIA NpMBOL AN nepefadn 6onbLMX YCUNUA He NpUMeHsieTca 13-3a
WHTEHCMBHOIO M3HOCA KOHTAKTHbIX 3NeMeHTOB. Mexay MaxoBMKOM W XOAOBbIM BMHTOM
pacrnonoxeHa ckonb3dwas MydTa, OrpaHuyMBaroLlas MakCcumarnbHoe ycunue npu
obpaboTke. XogoBOW BWHT nepemMellaeTca B OpPOH30BOW XOOOBOW rainke, >KeCTKO
3aKpenneHHon B TpaBepce npecca. MaxoBuK M XOO0BOM BWHT NPUBOASTCS B ABMXKEHUE
ABUraTensamMmn n nepemeLLalTcsl B BepTMKanbHOM HanpasneHuu B npegenax pabodero xoaa.
Tak kak gBuratenu 3akpenrneHbl B CTPYKType fnpecca >XecTKo, 3yObsi MpUBOAHbLIX KOmec
CKONMb3AT MO 3yObsiM MaxoBMKa Mpu BepTUKaNbHOM MepemMelleHnn XO40BOro BMHTA C
MaxoBWKOM. [ns 3TOro wmpvHa MaxoBMKa AOfKHa OblTb AocTaToyHOW. MuHumanbHas
WnpnHa 3yb4yaToro koreca MaxoBuKa [OfKHa ObiTb paBHOW BenuyuHe paboyero xoga wu
LWUMpUHE NpuBOAALWMX WecTepeH. [na peanu3aumm obpaTHOro xoga NpUMEHSIeTCA pesepc
npuBogoB. [aBneHne B rMApaBNMYECKOM CUCTEME MpUBOAA C€O34aeTcs  HaCOCHbIM
arperatoM. C ero nomMowb W MpU  WUCMOMb30BaHMU aKKyMynstopa AaBreHus u
ynpasnswowiero 6roka ocywecTBNAeTcs perynvpoBaHve pabodnx napaMeTpoB CUCTEMbI.
MpenmyLecTBOM CUCTEMBI C NEpPEMELLLAEMbIM XOA0BbIM BUHTOM SIBNSAETCS €ro HarpyxeHue
B 30HE BbILIE XOOOBOMW rarkm TONMbKO Ha KPyYeHMEe, a HWXKE rarkm TONbKO Ha cxartue.
HenogswxHble WNMHOENW, HaNpPOTUB, MOABEPralTCs LEWUCTBUIO HanpshKeHWn cxatus u
Kpy4YeHus.



MeTannoo6pabaTbiBatowme ctaHku Slekyus Nel 23

Cratop
Potop
MoHonuTHas - §
CTaHWHa N napaBnMyeckun
> npegoxpaHuTtenb
Xoposad ranka
Hanpasnstowwne

XoaooBoW BUHT
MonsyH  —— | AHKepHas KomnoHHa

Matpuua ~

Cron

Puc. 1-17: BUHTOBOM Npecc ¢ NPAMbIM 35IEKTPONPUBOAOM

MokasaHHbIM Ha Puc. 1-17 BMHTOBOW Npecc C 3reKTPonpuBOAOM UMEET HenoaBMXKHbLIN
XOAOBOW BWHT WU MNepeMellaemMyto BMECTe C MOM3yHOM XOA4OBYH ramky. OTnuvuntenbHom
0COBEHHOCTLIO JaHHOW KOHCTPYKLUKN SBNSIeTCA NPSMOK NMPUBOL MaxoBUKa U COEANHEHHOrO C
HUM XOAOBOroO BMHTA OT anekTpoasuratens. [puBog ocyliecTBnaeTcss GECKOHTaKTHO C
NOMOLLIbIO PEBEPCUBHOMO anekTpoasuratens. PoTop aBuratenst COeanHeH C MaxOBUKOM U
X040BbIM BMHTOM. CTatop pacrnosnioXeH B BEpXHEN nonepeymHe npecca. KpyTawmin MoOMeHT
Ons NpUBEAEHUS B [OBWXKEHME poTopa FEHEpUpPYeTCcsl Mexay poTOpoOM U CTaTOPOM.
Bnarogaps HASKUM MeXaHUYeCcKUM NOTEePsIM U He3Ha4YUTeNnbHOMY ckonbxeHuo KMo gaHHoro
npusoga pocturaet 70-80%, 4YTO ropasgo Bbille nokasaTenen Apyrux BUMAOB NPUBOOOB.
Kpome TOro, anekrponpmBo4 MO3BOMSET OCYLUECTBMATb TOYHYO HACTPOMKY W ynpaBreHue
obpaboTkon, Onarogaps 4emy paboudve ycunuMa HacTpamBalTCA B COOTBETCTBUMM C
KOHKPETHOM TexHomnormyeckon 3agaden. Ewe ogHon OCOBEHHOCTbIO JAHHOW KOHCTPYKLMM
SIBMISIETCS Hanuume B XO4OBOM BMHTE B MNPOLOSIbHOM HanpasfeHUn rmMapoKapMaHoB,
NpenaTCTBYIOWNX neperpyske npecca. [aHHble rugpaBnudeckne npegoxpaHuTenu
BbINOSHAOT (PYHKLMIO ONUCaHHOW Bbile CKonb3slen mydTel. CTaHMHa nNpecca BbINOIHEHA
B B1uae MoHobnoka. Onopa xo4oBOro BUHTa, BOCMPUHUMAIOLLLIAS ero BeC, OCYLLeCTBNAETCA C
NOMOLLbIO MOALWMMHMKA Ka4yeHMWs, pacrofioKEeHHOro B BEPXHEW 4acTu CTPYKTypbl npecca.
Harpyskn B npouecce o6paboTku BOCMPMHMMAKOTCA YNOPHBLIM MOALUMIMHUKOB CKOMBbXEHUS,
pacrnonoXeHHbIM B HUXHEN nonepednHe npecca. MNMpu yBenmyeHnn cunbsl aBneHns Xo40Bowm
BUHT MepemellaeTcsl Ha BENMYMHY OCEBOro 3as3opa B YMNOPHOM MOALUMMHMKE W 4Yepes
yNOpHbIA OYPTUK NOALIMMHMKA YIMPAETCS B HUXKHIOK MONEPEYnHy npecca.
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Puc. 1-18: BuHTOBOM npecc ¢ mycTon cuenneHus

Ha Pwuc. 1-18 nokasaH BMHTOBOW MNPECC, KOHCTPYKLMS KOTOPOro mno3sonsietr wusbexartb
00bIYHbIX HEOQOCTATKOB, NPUCYLLMX NpeccamM 3Tomn rpynnbl. K Takum HegocTatkaM OTHOCATCA
Marioe KonmyecTtBo paboymx XO4OB M OrpaHUYeHHOE MakcMmaribHoe ycunve BcreacTeue
WHEPTHOCTM KOMMOHEHTOB npecca. OCHOBHbIE M3MEHEHUS, MO CPaBHEHUIO C OObLIYHBIMU
BUHTOBBLIMW MpeccamMu, 3aTPOHYMNN MeXaHMU3M MpPUBOAA, KOHCTPYKLMIO MaxoBUKa U XO0O40BOro
BUHTA. OTNUUNTENBHON OCOBEHHOCTBIO AAHHOrO BUHTOBOIrO Npecca SsIBMsieTCsl NOCTOSIHHbIN
npuBo4 MaxoBMKa OT afekTpogsuratens 4epes KIAMHOPEMEHHYH nepegady, Kak B
KPUBOLLUMNHBLIX UMW  3KCLEHTPUKOBLIX Mpeccax. [lockonbky MaxoBMK Bpallaetca ¢
NMOCTOSIHHON CKOPOCTbIO M B OOQHOM HanpaerieHUn, ero He TpebyeTca yckopaTb, Gnarogaps
YyeMy BO3MOXHO MPUMEHEHNE OTHOCUTENBHO MasrloOMOLLHOIo anekTpogsuratens. [ns
ocyLiecTBneHnsa paboyero xoga MaxOBUK COEAWMHSIETCS C XOO0BbIM BUMHTOM MOCPEACTBOM
cneunansHoOn OPUKLMOHHONW MYThl CLenneHns, OUCK KOTOPOW OTXKUMAaeTCd C NOMOLLbIO
rmapaBnMyeckux UMnmHOpoB. Begombin AMCK, XOOOBOW BMHT WM MOM3YH WMMEKT ropasgo
MEHbLUYIO Maccy, bnarogaps 4emMy XO4OBOW BWHT YyCKopseTcsa OO0 Tpebyemowm CkopocTu
BpalleHNs B TEYEHWEe KOPOTKOro MpOMEXyTka BpeMeHW. OTO MNO3BONSAeT peann3oBaTb
npakTU4eckn no BceMy paboyemy xoay MOCTOSAHHYHO CKOPOCTb ABWXKEHMS nonsyHa. 3a cyeT
ynpaBigemMoro MOMEHTa CLEMMEHNs BO3MOXHO peanv3oBaTb MNOCTOSIHHOE YyCuine npu
obpaboTke.
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Puc. 1-19: Cxema np1BoAa KpMBOLUUIMHOIO npecca

Ha Puc. 1-19 nokasaHa npuHUunManbHas cXxemMa KpMBOLLMIMHOMO npecca. Onekrtpoasuratenb
NMPMBOAMUT B [OBWXKEHWE MaxOBMK 4Yepe3 pPeMEHHyl nepenadvyy. MaxoBUK COeAMHEH C
KPMBOLUMMOM Yepe3 NHEBMATUYECKM UMW FMApaBRAMYEcKU ynpasnsiemyto MydTy. Kpusowumn
coeauHsieTcs 4epe3 WaTyH C  MOM3yHOM, OObIYHO  BbIMOMHSOWMM  BO3BpPaTHO-
rnoctynaTtenbHoe [OBWXKEHWe B BepTUKanbHOM HanpaBneHun. KoHCTpykuusi Topmosa
nosBonsieT ObICTPYd OCTaHOBKY nonayHa. [MpuBO4 KpuBOWMNA MOXET OCYLLECTBMATLCS
HEenocpeacTBEHHO, WK, Kak MOKa3aHO Ha pPUCYHKE, 4epe3 [OOMOSTHUTENbHYK KOPOOKy
CKOPOCTEN AN U3BMEHEHUS CKOPOCTU BPALLEHMS U HACTPOWKN ApYyrMx paboymx napameTpoB.
KopoGka ckopocTeit pacrnonaraeTcs Mexagy MaxOBMKOM W NepeaaTovyHbIM MexaHU3MOM
KpuBowwuna. MaxoBuK CRyXWT OnNs HakoMneHus aHepruu, HeobxoauMon Ansi NpoBeaeHus
00paboTku.
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Puc. 1-20: Cxema 3KCLeHTPUMKOBOIO npecca

KOHCTPYKUMST SKCLLEHTPWUKOBOrO MNpecca CXOAHa C KOHCTPYKUMEN KPUBOLLMMHONO npecca.
Pasnuune 3akntoyaeTcs B BO3MOXHOCTU HAaCTPOWKM BeNUYMHbI paboyvero xoga nocpeacTsoM
N3MEHEHNS1 XapaKTEPUCTUK IKCLEHTPMKOBOro Bana. B cpaBHEHUM C KPUBOLUUMHLIMUK
npeccamu, SKCLEHTPUKOBbIE MNpPECcChbl MO3BONAT peanu3oBaTb 3HAYUTENBHO MEHbLUMWNA
pabounn xon, Oonbllee 4Mcno paboumx XOAOB, a TaKkKe OTnMyalTcs Ooree BbICOKOW
XKECTKOCTbIO Orarofapsi MEHbLUEMY PACCTOSIHUMIO MeXAy NOALUMMHUMKaMU. DKCLEHTPUKOBLIE
npeccbl MPUMEHSIOTCS, Kak MpaBwuno, Ans onepauui BbIpe3kn, MMOKM M 4YekaHku, Ans
KOTOPbIX JOCTAaTOMHA OTHOCUTENbLHO Hebombluas BenuumMHa pabodero xoda. KpueowunHbie
npeccbl, B CBOK o4epedb, NPUMEHSIOTCS Anst 00beMHon obpaboTku OaBneHuem, npu
KoTopon Heobxoaumbl Gonbline paboume xogbl U OOMycKaeTCs HEernoCTOsIHHas CKOPOCTb
OBWXeHUs nonsyHa. lNpumepamn Takux onepauun sSBNAOTCA LWITAaMMNOBKa BblAaBNMBaHUEM,
ob6bemHas LTamnoBka, rnybokas BbITSXKa 1 rmbka.
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Puc. 1-21: MpuHUMN HaCTPOMKU NepemMeLLeHusi MoN3yHa

Pabouymin xop SKCLEHTPUKOBOro npecca OCYLLEeCTBMNSETCH 3a CYeT Bana C 3KCLEHTPUKOM.
PasnuuyaloT xecTkme W HacTpaumBaemble OSKCUEHTpPUKW. [lpeumyLiectBO  XKeCTKOro
9KCLEHTpMKa MO CPaBHEHWIO C KPUBOLIMMHLIM BanioM 3akniovaeTcs B Oornee XecTkowm,
HeocnabneHHoON KOHCTPyKUMM Bana. B 3KCLEeHTPMKOBbIX MNPUBOAAX C BO3MOXHOCTbIO
HacTporku pabouero xofa LaTyHa, Ha Landy 3KCLLEHTPUKOBOro Bas&li MOHTUPYETCS BTYIKa.
3ateM BO BTYNKy yCTaHaBnvBaeTcs WaTyH. B utore, 3a cyeT n3aMeHeHUss OTHOCUTENbHOro
YrNoBOro  MOMNOXEHUs1  BTYNKM U uandbl, JOCTUraeTcsd WU3MEHeHWe  Benu4yuHbl
aKcueHTpucuTeTa CcuUCTeMbl W, crnegoBaTenbHo, pabodero xopja waTtyHa. BTynka
dukcnpyeTcs B WaTyHe TopueBbiM 3ybyaTbiM 3auenneHmem XvpTta B 3a4aHHOM MOMOXEHUW.
OT0 nonoxeHwe nepepjaetca B cuctemy UMY pgnsi pacyeTa BepxHEW MEPTBOM TOYKU
NoNoOXeHus NonasyHa.
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Puc. 1-22: QKCLEeHTPUKOBbLIN KOBO4HbIN Npecc

OKCLEHTPMKOBbBIE N KPUBOLLUUMHbIE NPECChl MPUMEHSAOTCA B 06nactu o6beMHon 06paboTku
AaBneHneM N ons KOBOYHbIX paboT ¢ HOMUHanbHbIM yeunuem o 160 000 kH, (Puc. 1-22).
lMpoekTnpoBaHWe CTaHWHbI U npuBoda paboyvero ABWXEHMS Mpecca MnpovM3BOAUTCA U3
pacyeTa Ha XecTkocTb. CTaHMHa npecca M3 CTanbHOro NUTbS C HeBGOoMbLUOW OMOPHOM
wupnHon n «Ox»-obpasHon POPMON CeyeHus paccyuTaHa Ha MakCcMManbHOe ycunue B
40000 kH n kpenuTca K pyHOaMeHTe aHKepPHbIMY BonTamMu. SKCLLEHTPUKOBBLIA KOBaHHbIN Ban
npuBoda OTNNYAETCS BbICOKOM XECTKOCTbIO Ha M3rnb M LUMPOKON 3KCLEHTPUKOBOW YacCTblO.
LWaTyH Takke nmeeT 6onbluyto WKpuHY. MNpn obpaboTke WaTyH A4aBUT Ha 3KCLEHTPUKOBBIN
HaXMMHOW  WITUMT, KOTOpbIK NPUBOAUT B  ABWXKEHUEe MonsyH. [lTHeBMouUMNUHAPLI
NCNONb3YKTCA ANA CO34aHusA npegHaTsara Mexay waTyHOM M Mon3yHoM 1 npefoTspalleHve
nosiBneHns nodTta. 3agHUN UUNUMHOP KOMMeHcaTopa MpUMeEHSeTCs [OOMOMHUTENbHO K
3aXNMY SKCLIEHTPUYECKOro HaXXUMHoro wtudTa. B coyetaHum ¢ MaccuBHbIMU, AMaroHanbHO
pacrnonoXeHHbIMX HanpasNALWUMK, Oaxe M[pu OEeWCTBMM BHELEHTPEHHbIX Harpysok,
AOCTUraeTCs BbICOKash TOMHOCTb NO3ULMOHMPOBAHMSA NO BepTUKaNbHbIM U FOPU3OHTaNbHbIM
ocaMm. OpUKLMOHHAA MydTa 1 TOPMO3 PacronoXKeHbl HENOCPEACTBEHHO Ha SKCLIEHTPUKOBOM
Bany v ynpasnsoTCA C MNOMOLLbIO MHEBMOUMNUHAPOB. MydTa CnyXUT OOHOBPEMEHHO Kak
NpeaoXpaHUTEeNbHbIN  MexaHM3M Npu neperpyskax W HaynHaeT npockanb3biBaTb Mpu
NpeBbILLEHNN AOMYCTUMOTO KPYTSALLEro MOMEHTA.



MeTannoo6pabaTbiBatowme ctaHku Slekyus Nel 29

9KCLEHTPUKOBbIV Ban
SKCLIEHTPUK

BTYIIKa 9KCLeHTpMKa
nepBbIn LWaTyH

OCb LaTyHa

pblyar

TorkaTenb

nonsyH

XOAO0BOW BUHT
KOMMeHcup. macca

© 0 NO Ol WN P

=
o

[EEN
[N

BTOPOW LWIATYH
pblyar

TOYKW KpenneHus

K CTaHuHe

14 kopomsblicro

15 BTynKa CKOnbXeHus

I
w N

Puc. 1-23: BbicokonpousBoauTenbHbIA aBTOMaT AN BbIPYGKM C NPOTUBOBECOM

Ha Puc. 1-23 nokasaH npecc-aBTomaT ans Bblpyokn. OCOBEHHOCTbIO KOHCTPYKLUKN SIBRSIETCA
NpPUMEHeHMe KOMMEHCaATOPOB UHEPLNOHHBIX CUI1, BO3HUKAOLLMX NPU NepemeLleHnn nonsyHa
n waTtyHoB. KomneHcaTopbl npeacTaBnawT cobon petann € 3agaHHOM  Maccom,
COe[VMHEeHHble LaTyHaMmM W MNON3yHOM Yepe3 CUCTEMY pblyaroB, KOTOpble coBepLialoT
OBWXEHUs, HanpaBfeHHble MNPOTUBOMOMOXHO MepeMeLleHnsaM LWaTyHoB W MOon3yHa.
KoMneHcaunsa ropusoHTanbHbIX WHEPLMOHHbLIX CWUM  deTanen 9KCLEHTpUKa, KoTopble
TeopeTnyecKkn MOryT NpuMBECTM K BO3HMKHOBEHUIO KadaTerbHblX KonebaHun npecca, Takke
Npou3BOANTCA YCTAHOBKOW MPOTUBOBECOB, MPUBOAMMBIX B AOBWKEHWE TorkaTenem.
MpeponoxeHHoe  pelwleHve  Ons KOMMAEHCAUUWM  MHEPUMOHHBIX  cunl ABNdeTcs
caMoHacTpauBalWMMCa NpU  U3MEHEHUM BenuuMHbl paboyero xoga W HayvarnbHOro
nonoxeHus nonasyHa. C NOMOLLbI AaHHON CUCTEMbI KOMNEHcauun gocturaeTcsa ctabunbHas
paboTa npecca Ha Bcex AOMYCTUMbIX peXxumMax npaktmyecku 6e3 subpavmi.
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Puc. 1-24: Mpecc c npuBoaomM KoreH4aToro Bana

KoneHHo-kpmBowwunHbin ~ npecc  (Puc. 1-24)  otnnMyaetca  OT  KPMBOLUMMHOIO U
9KCLIEHTPMKOBOrO MPEeCccoB KOHCTpyKumen npusBoga. Paboyee ycunuve nepepaetca yepes
KOMEHHbIN pbl4ar Ha MON3YyH WU BEPXHIOK CTPYKTYPHYK YacTb CTaHuHbl npecca. [Mpueog
KOMEHHOro pblyara MOXeT OCYLLeCTBNATLCA NOCPEeACTBOM FMAPaBIMYECKON CUCTEMbI UMK
MeXaHU4eCKn, C NOMOLLbIO KPUBOLLUMMHOMO MeXaHu3ma. 3a cyeT BbICOKOro nepeaaTtoyHoro
OTHOLLEHUSA KOMEHHOro pblyara YpOBEHb Harpy3oK Ha KPWBOLUMMHO-LUATYHHbIA MeXaHu3M
3Ha4MTEnNbHO HWXe pabodvero ycunus npecca. KoneHHO-KpUBOLIMMHbLIE NPECcChbl UMET
OTIIMYHYIO OT KPUBOLUMMHBLIX W SKCLLEHTPWUKOBBIX MPECCOB BPEMEHHYI XapaKTEepPUCTUKY
paboyero xoga. HegoctaTtkoM 3TOW KOHCTPYKUMWM SBNSIETCS Manbiid paboyni xo4 nonsyHa,
npyv KOTOPOM OOCTUXKUMO HOMWHanbHoOe ycunue. No3ToMy KONEeHHO-KPUBOLUUMHBLIE Mpecchl
NPMMEHSAITCA B Tex npoueccax o00paboTkm [aBneHneMm, B KOTOPbIX [AOCTaTOYHbI
OTHOCUTENBHO Marnble paboyne xoabl, HO TpebywTca Oonbwne paboune ycunus.
OCHOBHbIMW 06nacTMM NPUMEHEHUSA ABNAOTCHA: YeKaHKa MOHeT, Medaneun, U3rotoBneHve
CTOMOBbIX NpMOOPOB, YKpaLIEHUA n T.O., a Takke KanubpoBka W XONoOA4Has LUTaMMoBKa
BbldaBNMBaHMEM 3aroTOBOK C BbICOKOM TOYHOCTbLIO (C nonamu gonycka IT5/IT6).
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Puc. 1-25: MpuHumMn paboTbl rugpaBnmMyeckoro npecca

mapaBnuyeckne npeccbl pasnUYaldTCs Ha  KOHCTPYKUMM € HenocpeaCTBEHHbIM
rMAponpUBOLAOM M C HakonuTenbHbIM npuBogoMm. Ha Puc. 1-25 nokasaHa cxema npecca ¢
HenocpeaCTBEHHbIM TMAPONPMBOAOM. YNpaBneHue HacoCHbIM arperatom MNpou3BOAUTCSA
Takmm obpasom, 4TobblI obecneynTb onTMManbHoe cHabxeHne paboyero uunuHapa padoyen
Xnakoctblo. [na ynyyweHna AuHaMWKM NpuBOA4a NPUMEHSETCS HaKonuTenb, CMOCOOHbIN
OCYLLECTBMTb KpaTKOBPEMEHHYIO nogdadvy paboden Xugkoctu B Tpebyemom obbeme u npu
3agaHHoM aasneHun. Paboyas XnakocTb BO3AENCTBYET Ha MMaBHbIA LMAMHAP, @ UMEHHO Ha
pabouyio MOBEPXHOCTb Oonblwon nnowagn auddepeHumnanbHOro  MopLiHa — Ans
ocyuiecTBrneHns pabodvero aswkeHusa. [Ona peanusaumm obpaTHoOro xopa uunuHapa
XUOKOCTb NMOAaeTca K NOBEPXHOCTWM Marow nrowagun nopliHs. [Onsa AaHHOW KOHCTPYKLMK
pacyeT napamMeTpOB HACOCHOro arperata, a Takke gBuratens npusoga He Tpebyetca
Npov3BOANTL NO MaKCUMaribHOW MOMEHTaNbHOW MOLLHOCTM Mpecca, Kak Ans Knaccuyeckomn
CXeMbl C HEenocpeacTBEHHbIM MpUBOAOM. Perynupyowmin knanaH HacTpavBaeT o6beMHbIN
pacxof Hacoca Ha ypoBeHb, Tpebyembll B AaHHbIN MOMEHT BpeMeHu. Paboyee paBneHue
HaCOCHbIX arperaToB rmgpaBriMyeckux NpeccoB obbl4HO HaxoguTces B npegenax 200 — 300
Oap.
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Puc. 1-26: F'mapaBnuyeckuin npegoxpaHuTenb OT Neperpy3ky B NonsyHe npecca

B Ky3HEYHO-MpPEeccOoBbIX MalUMHaX AN 3awuTbl OOCNYXMBAOLWEro nepcoHana, 3awuThbl
caMol MallMHbl OT MeperpysoK, a Takke ONd 3alinTbl OKpyXalolen cpeibl OT HEeraTUBHbIX
BO3OENCTBMI MNpW MOArOTOBKE M nNpoBedeHUn paboT MPUMEHSAIOTCA MeXaHudeckue u
3IIEKTPOHHbIE CUCTEMBI. [laHHble 3aluUTHbIE CUCTEMbI HE OOSKHbI MellaTb MPOBEOEHMI0
OCHOBHbIX oOfepauuin, a Takke WUMeTb NpuemMnemyro CcTtommocTb. Ond npegoTBpalleHus
HecyacTHbIX cny4aeB, paboyee NPOCTPAHCTBO KYy3HEYHO-MPECCOBbLIX MALUMH OropaxusaeTcs
peweTkaMmn unn OpYyruMn  3alUTHBIMU  NeMeHTaMn, MPensaTCTBYOWNMK - CrydarnHOMY
NPOHMKHOBEHMIO MNepcoHana wu3BHE. Takke MNPUMEHAIOTCA 3alUUTHbIE ONTUYEecKue
npucnocobneHns, Hanpumep  yCTponcTBa Ha  oTO3MNEeMeHTax, 3aljuiaroimne
obcnyxuBaroLwmn nepcoHan OT HENpPeABMAEHHOrO MNepeMELLEHNS KOMMOHEHTOB Mpecca.
lMpuMeHeHne ¥ BWUA 3aWUTHBLIX CUCTEM pPErfaMeHTUPYTCSa 3akoHogaTenbcTBoM. B OPI
BbIMOMHATCA TpeboBaHUA accouuaumMm no CTPaxoBaHWKO OT HecYacCTHbIX CryvyaeB Ha
npounssoacTee 1 TpeboBaHus 3akoHogaTenbcTBa EBponenckoro cotsa. K npounm mepam no
3awmTe oOCNyXMBalLWEro nepcoHana OTHOCUTCA NPUMEHEHUE NPUHYOUTESIbHOW CXEeMb
BKMtoYeHuss paboyero xoga MalluvHbl OAHOBPEMEHHO ABYMs pykamu. KHonku BKhoYeHus
paboyero xoga [OOMKHbI ObITb HaxaTbl B TedeHMe Bcero npouecca obpabotku. [Ons
OCYLLECTBIEHMSA criegylowero paboyero xoga HeobxogMmo TMOBTOPHOE Haxatne wu
yOepXuMBaHMWe KHOMOK BKMoYeHUs. [ononHUTEnbHbIMU  yCTponcTBamum 6e30macHoOCTM
ABMAITCA CUCTEMbI OUArHOCTUMKM paboTocnocobHocTn Topmo3sa. OTaenbHble YCTPOMCTBA
npegycMoTpeHbl AN NpefoTBpalleHnsl NPOAOIDKEHMS paboThl B peXNME TOPMOXEHUSA Npu
OoTKase TOpMO3a, a TaKke B HOpPManbHOM paboyeM pexunme npu OoTKa3e HeaKTUBHOro
Topmo3sa. [locnegHuin ynOMSAHYTBIN peXnM peanusyetcd C NMOMOLLbH YCTAaHOBKM BTOPOro
aybnupytlowiero TopmMosa, KOTOpbIA Takke MCNoNb3yeTcs B HOPMarnbHOM pexume paboTsbl,
0[JHaKoO cnocoOeH OCTaHOBUTb ABWXKEHME MaLUMHbI U camMocToATeNnbHO. V3 BbllLecka3aHHOro
OYeBMAHO, YTO CUENNEeHMe W TOPMO3 NPEeACcTaBnaAlT Co0OM BaXHEWLLME SNEMEHTHI
6e3onacHocTK npecca. B cooTBeTCTBUN C 3aKOHOAATENLCTBOM, AN MPOLLECCOB, B KOTOPbIX
npegycMOTPEHbl  PYyYHble OMepauun  3arpy3km - BbIFPY3KM 3aroTOBOK, paspeLleHo
NPUMEHEHNE  KOHCTPYKUMIA CLEMMAEHNs U TOPMO30OB WUCKIKYUTENBHO C  CUMOBBLIM
3amMblkaHmeM. CamMomn pacnpocTpaHeHHON KOHCTPYKUMEN, oTBevaloLllen aTumM TpeboBaHnsaMm,
SIBMISIETCS1 0gHOOMCKOBas MydiTa CUENNeHuss U TOPMO3 C MHEBMATUYECKMM YyNpaBriEHNEM.
Kpome TOro, npu cbosix B paboTte cuctembl YlY Takke [OMKHO rapaHTMpoBaTbCA
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BbINOSNIHEHWE TpeboBaHM ©Ge3onacHOCTU Ans NpeaoTBpalleHMs HecqacTHbIX Clyyaes.
HapgexHocTb cuctembl YlY HenocpeacTBeHHO BNusSieT Ha paboTy oOcCTanbHbIX CUCTEM
B6esonacHocTu. B kadyecTBe cuctem AN 3almThl OT Neperpy3ok Ky3He4YHO-NPecCcoBbIX MaLUUH
NPUMEHSAIOTCH MeXaHuMyeckue paspyllaemble MpedoxpaHuTenu, a Takke cneuunanbHble
rmgpaenuyeckne  yctpouctsa. [lpevmyllecTBo nocnegHux nepeg  MexaHUyYecKumu
cucteMamm COCTOUT B TOM, YTO NPU BO3HUKHOBEHMM CUI, MPEBLILIAOWNX AOMNYCTUMbIE, He
TpebyeTca npou3BOoAUTb 3aMeHy paspylUeHHbIX MeXaHUYeCcKUX npegoxpaHuTenen,
TpeOyowyto 6Gonblwnx 3atpaT BpemMeHn. OTo 0O0yCrnoBWO LUMPOKOE MNPUMEHEHMNE
rMapaBnMyecknx npeaoxpaHuTenen B KOHCTPYKUMAX KPUBOLIMMAHBIX WM 3KCLEHTPUKOBbIX
npeccoB. Ha Pwuc. 1-26 npuBegeH npumep rugpasnuyeckoro npegoxpaHutend. Pabouyee
ycunue, [OencTBylollee Ha MON3yH, MepedaeTcs Ha HWKHIOK MNAacTvHy  KrnanaHa
npegoxpaHuTens Yepes pabouyo XuakocTb, B JAaHHOM Clyyae Macro, Haxogsllylcs nog
JasneHuem. [lanee noToOK cuUn ABUMXETCHA Yyepes Ceano KnanaHa B Kopnyc npefoxpaHuTens,
BTYIKY NpefoxpaHuTens, Tonkartens u watyH. Ecnv pabodee ycunue npesbilwaeT BENUYNHY
npegHatara B rMApOKnanaHe, HWKHASA nnacTuHa kranaHa MOAHMMAaeTcsl OTHOCUTENbHO
cegna, MOTOK CUN Mexay LWaTyHOM W MOM3yHOM MpepbiBaeTcs, a macno csBoboaHo
nepetekaeT B 6e3HaANOPHOM COCTOSIHUM B CBOBOAHOE NPOCTPaAHCTBO HAZ HUXKHEN NnacTUHON
knanaHa. lNMpu neperpyske gaTyvKk OaBrneHMs OTKMOYaeT Bce nepemelleHusa npecca. Ewe
OOHO MPEMMYLLECTBO TMAPaBIIMYECKOrO MNPedoXpaHUTEens 3aKnyaeTCcsd B OYeHb MPOCTOW
HacTporKe MakcuManbHO JOonycTumoro paboyvero ycunusa nytem HacTPOWKW AOMYyCTUMOro
JaBneHua macna B npegoxpaHutene. Npu BO3HUKHOBEHMMU neperpysku pabotocnocobHoe
COCTOSIHME npecca BO3MOXHO BOCCTAHOBUTb 3@ HECKONbKO MWHYT. [ns 3awmTtbl npecca ot
neperpysok no [AONycTUMOMY KpyTslWemMy MOMEHTY, Hanpumep npu paboTax Ha
KpynHorabapuTHbIX 3KCLUEHTPUKOBBLIX W BUHTOBLIX MpeccaxX, B KUMHEMaTUYecKyl Uuenb
npvBoga ycCTaHaBnvMBaeTCsd (PUKUMOHHAs neperpy3odyHas MydTta. [Mpu BO3HWKHOBEHMM
neperpyskum MydTa HauMmHaeT npockanb3blBaTb. HAaCTPOEHHbI MOMEHT MpOoCKarib3blBaHUS
MY(PTbl MOXET MEHATb CBOE 3HaYeHMe C TeYeHNeM BPEMEHWN BCNeaCTBME U3HOCA TPYLLMXCA
NMOBEPXHOCTEN, NO3TOMY [aHHAs KOHCTPYKLMS NO3BOMSET peanu3oBaTb HAOEXHYH 3awuTy
npecca TOMNbKO OT 3HAYUTENbHbIX Neperpysok.

Ewe ogHUM BaxHbIM anemMeHTOM 6e30MacHOCTU B CTPYKType MNpeccoB SBMSieTCs Tak
Ha3blBaeMblil knanaH 6e30MacHOCTU, KOTOPLIN yCTaHaBMNMBaEeTCH B rMApaBliMYeCcKon Cxeme
npecca Mexay HacoCHbIM arperatom W cuctemor npusogoB. [lpy  npesbiweHUn
MakcMmMarbHO OOMYCTUMOro AaBfieHMsl B rMapaBnn4eckon cuctemMe KrnanaH OTKpbiBaeTcs u
npenaTrcTByeT neperpyske CTPYKTYPHbIX KOMMOHEHTOB Mpecca, a Takke npecc-popmsbl.
Meperpysku npecc-popMbl, KpOME TOro, MOryT BO3HMKATb MPU HEMNOSIHOM yAaneHun
3aroToBOK wunu o6nosi M3 npecc-popmbl Nepeq 3arpy3kon HOBbIX 3aroToBok. C opHOM
CTOPOHbI, KOHTPOSb COCTOSHMA paboyero NpoCcTpaHCcTBa npecca MOXeT OCYLEeCTBATLCSA C
NMOMOLLbIO LLYMOB M 3MNEKTPOHHbIX CEHCOPOB, BCTPOEHHbIX B npecc-coopmy. C apyrown
CTOPOHbI, NpefoXpaHeHe OT neperpy3ok BO3MOXHO peann3oBaTb C MOMOLLbIO BCTPOEHHOM
cucTeMbl u3MepeHus cun npu obpaboTke. BHesanHoe yBennyeHue Ccunbl Bbl3biBaeT
HEMEANEHHYD OCTaHOBKY npecca C MOMOLLb ObICTPOAENCTBYIOWNX CUENMEeHUs W
TOpMO30B. CHMXEHMe LIYMOBOW Harpy3kM Ha OKpyxawLyl cpedy npu pabote Kys3HeqyHo-
NpeccoBblX MalUMH OCYyLeCTBASETCA C MNOMOLWbI0 AeMndupoBaHua Bubpaumi npu
006paboTke, yCTaHOBKE 3BYKOU3OMUPYHOLLMX OrpaxkaeHun, BubpounsonupytoLlen yctaHoBKe
MaLUVH Ha pyHOAMEHT, a Takke NOCPEeACTBOM LierieHanpaBieHHbIX TEXHOMOrMYECKNX Mep.
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0O630p MeTannopexyLwmx CTaHKOB
O6opyaoBaHue ansa o6paboTkM MeTansoB AaBrneHUnemM

3aknioyeHue

Knaccudumkaumsa o6opyaoBaHUa U TEXHONOMMM

= OKCLEHTPUKOBBIN Npecc = BuHTOBOW Npecc = [MapaBnmyecknn npecc
= KoneHyatbIn npecc = MonoT ABOVH. AencTBUA = (TmppodopmoBaHue)
= KpMBOLWWMMHbLIA Npecc = Monot ¢ A4on. UCTO4MHMKOM =

cunbl

= [Nlagarowmn monotT




