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‘ O6paboTka pezaHueM — 3TO TEXHOMNOrNYECKUI
NpoLecc, KOTOPbIN OCYLLECTBNAETCA Ha METANNOPEXY LLMX
CTaHKax NyTéM BHEQPEHUA PEXYLLEro UHCTPYMEHTA B TeNOo
3aroTOBKM C NocnenyroLnM BblAeneHNneM CTPYXXKU K
obpaszoBaHMeEM HOBOWM NOBEPXHOCTH.




MeTtannopexywumn
CTAaHOK — CTaHOK
npeaHasHa4yeHHbIN 44
pasmMepHon oo paboTku
METanMM4yeckmnx 3aroToBoK
nyTeM CHATUSA Matepuana.

cTopna MeTanopexyLnx cTaHKOB.
CYUTaETCH, YTO UCTOPUA METANIOPEXY LLINX
CTaHKOB Ha4YMHaeTCA ¢ 30D PETEHNA cynnopTa
TokapHoro ctaHka. Okosmo 1751 r. ppaHLy3cKum
UHXeHep 1 n3odpetarens XKak [le BokaHCOH
nepBbIi NPUMEHWUI cnelanbHOe YCTPONCTBO
0Na doukcauum pesua - yeTpaHue Takum (ré
0B pasoM HEMOCPEACTBEHHOE BIUSHNE PYKU \23
Yyenoseka Ha PopmMoobpasoBaHne NOBEPXHOCTH.



Knaccudukauma Metannopexyumx cTaHKkoB

CTaHKu KnaccuuLnpyoTcsa Mo MHOXECTBY NPU3HAKOB.
[0 Knaccy TOYHOCTU METANMOPEXYLLME CTaHKN KnaccubuLnpyoTcsa Ha
MATH KITACCOB:

CTAHOK
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(H) HopmanbHoOMU
TOYHOCTH

(C) Ocob0o TOYHbIE
CTaHKMH
(MacTep-CTaHKH)

(A) Oco60 BbICOKC

(M) NoBblWweHHO TOYHOCTMH

TOYHOCTH

(B) Bbicoko

TOYHOCTH




Knaccudukaymua MeTannopexyLLmx CTaHKOB Mo Macce:

CTAHOK

TXénble (>10 T

cpegHue(1-10T
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VHUKanbHbie (>100 T
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Knaccudbukayusa MeTannopexyLLmMx CTaHKOB
Mo CTEMNEHN aBTOMaTU3aLUN:

CTAHOK

rmokue npomsBoACTBeHHbI

CUCTEeMbI

ctaHku c YNy

dBTOMaTbI
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Knaccudbukayusa MeTannopexyLLmMx CTaHKOB
Mo CTEMNEHU crneyuanusalum:;

CTAHOK
02 = CneumanbHbie
YHuBepcanbHble. \5}) 1| |
LLNsi N3roTOBMNEeHMUS s
U3rOTOBNEHMA
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IWUPOKOW
HOMeHKNaTyphbl
aetaneu
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Cneuunanu3npoBaHHbI Wnu getanu

Ana n3rotoBneHus
OonbwuXx napTui
netanen ogqHoro

TUNa.

ofjHoro
TUnopasmMepa.
Ncnonb3yTcA B
KpynHocepuUHO
U MaccoBOM

ManbIMMU NapTUAMMU
Mcnonb3yloTCcA B
eAWHUYHOM
U CepUAHOM
npou3BoOACTBe.

Mcnonb3yloTCcA B
cpegHeM U
KpynHocepunuHOM
npou3BOACTEe.

NPOU3BOACTBE




. Y MeTannopexyLlero ctTaHka uUMeeTcs
NpPUBOA (MEeXaHU4Yeckui, rmapasnnyecknin, MHEBMaTUYecki), ¢
MOMOLLIbIO KOTOPOro obecrneymBaeTca nepegada aBmKeHna padoumm
opraHam: LUNUHAEN, cynnopTy T.N. KoMMneKke aTux aBumxeHnn
HasblBaeTCcA PopMO0ob pasy LMY ABMKEHUAMMU.

®opmMoobpasyouue
OBWXeHUA — OBMKEHUS,
OCYLLECTBMAEMbIE UHCTPYMEHTOM
N 3aroTOBKOW, HEODXOAUMbIE AN
OCYLLIEeCTBMEHMA NpoLjecca
pe3aHns, Npu N3roToBNEHNN
[JeTarnen co CHATUEM NMpunycka,
Ha MeTannopexyLmx cTaHkax.




. Buabl o6paboTku pesaHunem

ToyeHMe (0OTauMBaHMe, pacTadmBaHue,
nofpesaHne, paspesaHue).

CBepneHue (paccBepnmBaHue,
3eHKepoBaHue, 3eHKOBaHNe, pa3BepTbiBaHu
LlekoBaHue).

CtporaHue

LNonGneHue

®pe3epoBaHUue

NMporaruBaHue

NMpowuBaHue

LlWnucgoBaHue

OTtaenovHble MeToabl (MonMpoBaHue,
0OBOAKA, NPUTUPKA, XOHUTOBaHWeE,
cyneppuHULLMpOBaHNE, LLUEBUHIOBaHME).




. TokapHasa obpaboTka —
310 0DOpabdoTka pesaHneM HapyXHbIX
N BHYTPEHHUX LUNMUHAPUYECKUX U
KOHNYECKUX NOBEPXHOCTEN,
TopLeBaHne, oTpe3aHne, CHATUe
hacok, obpadoTka rantepen,
NpopesaHne KaHaBOK, Hape3aHue
BHYTPEHHUX U HapYXHbIX pe3bd Ha
TOKapHbIX CTaHKax. ToueHne — ogHa
N3 CaMblX OPEBHUX TEXHUYECKUX
onepauyun, kotopasa dwina
aBTOMarunsnpoBaHa Cc NOMOLLbIO
NPUMUTUBHOIO TOKAPHOIo CcTaHKa.

. PasHOBUOHOCTU TOYEHUA
1. OBTaumBaHue - odpadoTka HApPYXHbIX NOBEPXHOCTEN. vy
2. PactauymBaHue - o0padoTka BHYTPEHHUX NOBEPXHOCTEWN. ] g!:’p
3. MNopgpesaHne - obpadoTka NNOCKUX TOpPLUEBLIX NOBEPXHOCTEN.
4. Pe3ska - pasgeneHune 3aroToBkM Ha YacTu UMK OTAENEeHnE :
rOTOBOW JEeTann OT 3aroToBKW. o’




CBepneHue — Buj,
MexaHn4yeckon oopadoTKkn
MaTepuanos pes3aHuem, npu
KOTOPOM C MOMOLLbIO
cneyunanbHoro BpaljatoLlerocs
peXyLlero MHCTpyMeHTa
(cBepna) nony4atoT OTBEPCTUA
pasnuyHoro Anametpa u
MYyOWHbI, N MHOTOrPaHHbIE
OTBEPCTUA pPasnnYHOro ceyeHuns
N MyoOuHbI.

HagHayeHUe cBepreHus

CeeprieHne Heobxogumasi onepauuna Ans nonyyeHns oTBepcTuin
B pasnuuHbiX MaTepuanax npu mx obpaboTke, Lenbio KOTOPON SBNSAETCA:
U3rOTOBMNEHNE OTBEPCTUI NOA, Hape3aHne pe3bbbl, 3EHKEPOBaHNE,
pasBePTbIBAHNE UMW pacTavyvBaHue.
3roToBrneHne oTBEPCTUN (TEXHOMOrMYECKNX) AN pasMmeLLeHNs B HIX
ANEeKTPUYECKux kabenen, aHKepHbIX BONTOB, KPEMEXHBIX SMEMEHTOB U Ap.
OTaeneHne (oTpeska) 3aroToBoK M3 NMUCTOB MaTepuana.
OcnabneHune paspyLUaeMbix KOHCTPYKLWIA.
3aknagka 3apsja B3pblBYATOroO BeELECTBa NpU AoGblYe NPUpPoLHOro
KaMHS.




Buabl cBepneHus
» CBeprieHune
LUUNUHAPUYECKUX OTBEPCTUN.
» CBEeprieHne MHOTorpaHHbIX
N OBarnbHbIX OTBEPCTUN.
» PaccBepnumBaHue
LUUIUHAPUYECKUX OTBEPCTUN
(yBEnuUYeHue amametpa).

[1ns 6opbObI ¢ pasorpeBom
NPUMEHSIOT OXTaXXAEHNE C
MOMOLLIbIO OXaXdaroLLnX
UM CMa304HO-
oxXnaxgaroLLnX XXUOKOCTEN.



3eHKepoBaHUe — BU MexaHU4YeCcKou
0BpaboTkn pesaHneM, B KOTOPOM C NMOMOLLbHO
cnevymanbHbIX MHCTPYMEHTOB (3€HKEPOB)
nofy4YaroT OTBEPCTUA UM ddacku pasfMyHOro
ovnametpa u myouHbl, nocne npe,uBapMTeanoro
CBeprieHna. 3eHKkepoBaHue ABNAeTcA ‘
Nnony4YncToBon 00paboTkon pesaHneMm.
Ha3HayeHUe 3eHKepOBaHUA
« OYnUCTKa 1 crnaXxmneaHme NoBepPXHOCTU
OTBEPCTUN: Nepen Hapes3aHeM pesbobl Unn
Pa3BEPTbIBAHUEM;
« KannopoBaHue oTBepCTU: ANd OONTOB, LUNUNEK
N OpYyroro Kpenexa:;
« CHATME (pacok: 419 CKPYrMeHUa OCTPbIX YITIOB U = ﬁ’
yoaneHus sayceHlUeB, Takxke 4Nna pasMmeLleHns e
rONOBOK OOMTTOB Y BUHTOB.




Pa3BépTbiBaHUe — BUJ MeXaHN4YeCcKown
0BpaboTkn MaTepuanos pes3aHnemM, Npu KOTOPOM C
MOMOLLIbIO CrielManbHOro BpallaeMoro MHCTPYMEHTaA
(pa3BépToK) obpadaTblBakoT C BbICOKON TOYHOCTHIO, U
Marion CTEMNEHbIO LLEPOXOBATOCTN MOBEPXHOCTH,
OTBEPCTUA pasfIMYHOro Anamerpa 1 rmyouHbl, nocne
npenBapuUTerbHOro CBEPNeHna 1
3eHKepoBaHUS.

HasHayeHue pa3BépTbIBaHUA
* [Tony4yeHna ToUHbIX KanndpoBaHHbIX OTBEPCTUN:
nocafouvHble AN NoALLUUMHUKOB, OTBEPCTUA A4
NIYHXEPOB, BanoB 1 Aop
* [Tony4yeHns manon LLepoxoBaToCcTU MOBEPXHOCTH
OTBEPCTUN: ANA YMEHbLUEHUA TPEHUA, ANSA NSIOTHOMO
KOHTaKTa Unu nocapku. (t‘zo



Non6neHue — BUg,
MexaHun4eckon obpaboTku MeTannos
pesaHneM, Npu KOTOPOW UHCTPYMEHT
(monbak) copepllada BO3BPATHO-
NocTynarenbHble ABUKEHUSA, Cpe3asT
obpabarbiBaeMbi MaTepuarn. [londneHue

OYeHb DNN3KO K gpyromMmy BuUay oopadoTKu HasHauyeHue oon6neHus
MaTepuaros pesaHiem, CTPOraHuio.  « OFpaBoTka HapyKHBbIX

MOBEPXHOCTEN, B TOM YUCTE.

« OOpaboTKa BHYTPEHHUX

LIUMUHO PUYECKUX, MHOTOTPaHHbIX U
HepaBHODOKMNX
NMOBEPXHOCTEN(CKBO3HbIX U
«TTIYXUX» OTBEPCTUN U NOMNOCTEN)
* HapesaHune 3yb4yaThbIX KONECc Kak
Hapy>XHOro, Tak N BHYTPEHHETO
3alenneHusa. CToUT OTMETUTb, UTO
HapesaTtb KOeco C BHYTPEHHUM
3alenneHnemM BO3MOXHO TOSbKO
aononeHnem.




®pesepoBaHuUe NpeacTaBndaeT BU
0B paboTkKM pesaHnem npu NoMoLLx
NHCTPYMEHTAa, Ha3blBaeMoro opeson. Ppesa
ABMIAETCA PEXY MM NHCTPYMEHTOM C
HEeCKONMbKMMU 3yDbAMU, KaXa,bI U3 KOTOPbIX
npencTaBnaeT co00M NPOCTENLLUN pe3el.

Ppesza n ppesepoBaHne
n3obpeTeHsbl B [epmaHumn n ABctpun B 17-18
BEKe, TaK Kak dopesepoBaHue TpeboBano
MNPOYHON CTaHUHbI CTaHKa C TOYHbIMU
NoALLUUMHUKAMW, a pagnanbHO-yNopHbIe
nogLWnnH1UKn nsodpen IleoHapao ga Bunun.

OdomynanbHbIM n3odpeTtarenem
dpesepHoro ctaHka ABNAETCH aHmMUYaHnH
YWUTHW KOTOPbIN MOny4us nateHT Ha Takoun
CcTaHokB 1818 r.




Knaccucdukauusa

| ®pe3epoBaHue:
I

BepTuKalibHOée TrOPU3OHTAaJIbHOEe

* B 3aBUCUMOCTHU OT
pacnorioXXeHna WNuHAens
cTaHka n ynobcTea
3aKkpenneHns
obpabarbiBaeMoun
3aroToBKU




|d> pe3sepoBaHue

I
1 1 1 1
KOHLleBOe TopLi0OBOe KOHLleBOe cdacoHHoe

+)pe3eposauuer

=30 NPOTUB
R no nogaye
oF nogauu




MpotAarnBaHue — Bug, 06paboTky METanNoB pe3aHueM, Npu KOTOPOM
ncnonb3yerca cneyudniecknini MHCTPYMEHT, TaK HasblBaeMble MPOTAXKKN.
[poTarnBaHMIio NPeaLUIecTBYOT MNOATOTOBUTENbBHbLIE onepalun MeTannooopadoTky,
TaKkune Kak cBeprieHne, seHKkepoBaHue, pasBepTbiBaHNe, BbipydKka (T. e. Ang
NpoBeAeHNA NpoTArnBaHUA TpedyeTca AocTaToyHO ToYHO obpaboTaHHada
NMOBEPXHOCTb 3aroTOBKN).

NMpuMeHeHUe NpoTAruBaHuUsA
» OBpaboTKa OTBEPCTUN HAPE3HOIo OrHEeCTPENbHOIo OpPYXUA (CTBOMbI MUCTOMETOB,
NynemeToB, MyLUek).
» OOpaboTKka nocafouHblX NOBEPXHOCTEN NONAaToK TYpOUH aBmnagBuratenei.
» HapesaHue WNuLUoB W LWNOHOYHbIX KaHaBOK.
» OOpaboTKka CNoXHbIX HAPYXHbIX Npodunen.
» KanudpoBaHue YunuHapu4eckux, MHororpaHHblX, oUrypHbIX oTBEPCTUIA.

MpoTarnBaHne NPUMEHAETCH B KPYMHOCEPUHOM 1 MacCOBOM
MPOV3BOACTBE METANMOU3AENNNA, U PEAKO B MENMKOCEPUIHOM U EAUHUYHOM.
MPOTSXKKN PasNUYHBIX KOHCTPYKUUIA — HapYXHbIE, BHYTPEHHWE, U AOPHbI, ABMSIOTCS
OAHUMU 13 Hanbonee JOPOrMx MHCTPYMEHTOB ANS BbINONMHEHNS
MeTannoobpaboTky. Kak ansTepHaTuBy NPOTArMBaHNUID, NMPUMEHSAIOT A0noneHne.
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%r [Na N3rotoeneHna npoTsXeKk NpUMeHsoT
CpeaHenerMpoBaHHble MHCTPYMeHTanbHble cTanu, ObiCTpopexyLne
cTanu, ocHalleHue cOOpHbIX NPOTAXEK N AOPHOB TBEPA4bIMU
cnnasamu. Npu NpoTarnBaHMN NPUMEHAKT 00UNbHOE oXNaXaeHue
NHCTpYMeHTa 1 3arotoekn COXX.

Buabl npoTaruBaHusa
OCHOBHbIe BUA b
NPOTATMBaAHUA:

BHYTpeHHee NpoTAarnBaHue.
HapyXHoe npoTarneaHue.
[0OpHOBaHMe.
HakanusaHue




LLiInndpoBaHMeM Ha3bIBaIOT pe3aHne MeTanmnoB abpasnBHbIMM
kpyramu. Mpun WwnucpoBaHun mMasBHbIM ABWKEHNEM pPe3aHNA SBMAETCA ABWKEHNS
WHCTpyMeHTa. Pasnuyator wnndosaHne nepudpepnein abpasmBHOro Kpyra u
TOPLOM Kpyra, B MEPBOM Crlyvae pexyLlen YacTbio ABMSETCa HapyKHas
MOBEPXHOCTb Kpyra, a BO BTOPOM clnydyae — Topel kpyra.

LLInndgpoBaHne obecnedmBaeT nonyyYeHne BbICOKOW YUCTOThI
oBpadoTaHHON NOBEPXHOCTU U BLICOKOW TOUYHOCTU pa3mMepoB obpadaTbiBaeMblX
aetanen. LUnnudgoeaHme BbiNonHAETCA adpasnBHbIMU UHCTPYMEHTaMMN.
ABpasnBHbIN NHCTPYMEHT MNPeAcTaBNAaeT cobon TBepAoe TeMo, CocTodllee U3
3epeH adbpasnBHOro (LWNUdoBanbHOro0) Marepuana, ckpenneHHblx Mexay codon
CBA3KON.




ADpa3nBHble MIHCTPYMEHTLI B
nogaensAtoLlem OonbLUNHCTBE
NCNONb3YHKTCA B BUAE LUNNJGOBanbHbIX
Kpyros pasHoobpasHon popMbl.

Kpome Toro, oH1 MoryT
MCMONb30BaTbCA B BUAE OPYCKOB,
LLKYPOK, MacT 1 NMOPOLLIKOB.
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NMonupoBaHue Unu cyneppuHULL — mMexaHn4yeckaa obpadoTka
MaTepuanoe ¢ NOMOLL b MeNKnUX adbpasnBoB. ABNAETCA OTAENOUYHON onepalnen
0DOpadoTkn MeTannnyeckmux n HemetTannuyecknx noeepxHocten. CyThb
NONMPOBaHNA — CHATUE TOHYaWLLKX croeB obpadartbiBaeMoro marepuana
MeXaHUYEeCKUM, XUMNYECKUM UM SNEKTPONUTUYUCKMM METOAOM U NpugaHune
MOBEPXHOCTU Marou LWepoxoBaTocTn N 3epKanbHoro dnecka. ({go

e

Buael nonupoBaHusa
»* PyyHoe nonunpoBaHue (B eqUHUYHOM MPOU3BOACTBE N MPU PEMOHTHbIX
paboTax).

* PyyHoe nonupoBaHne ¢ NpMMeHeHneM nonupoBanbHbIX KpYyroe
(MernkocepunHoe 1 eguHNYHoOEe NPON3BOACTBO).

» MalunHHoe nonupoeaHue (CepuinHoe U KpynHocepunHoe npousBOACTEA,
NnonupoBaHne ToYHOE U YHUKanbHoe).

» [pngpoadpasneHoe nonupoeaHne (KpynHocepunHoe U MaccoBoe NMpou3BOACTBO).
» YNbTpa3ByKOBOE MonupoBaHue (CpegHecepunHoe npousBoAaCcTBO, NonupoBaHue
TBepabIX CNraeoB).

= DNeKTponuTu4eckoe nonupoBaHne (MaccoBoe NPOU3BOACTBO).

» XUMUKO-MeXaHN4ecKoe nonupoBaHmne (obpadoTka TBepabix CNnaeBoB Ha
KODanbTOBOW CBA3KE).



XOHUHroBaHue —
B, abpasmBHON 0DPabOTKK
Marepuanos ¢ NPUMeHEHNEM
XOHWUHIOBasibHbIX FOfI0BOK
(xoHOB). B ocHOBHOM
npuMeHaeTca 4Nna oopadboTku
BHYTPEHHUX LIUMUHAPUYECKINX
oTBepcTum (oT 2 MM). OAUH U3
BUO0OB YNCTOBBIX U
OTAENOYHbIX 0OPabOoTOK
pesaHneM. [1o3BonaeT
NoNy4YnTb OTBEPCTUE C
OTKITOHEHUEM OT
UUITUHOPUYHOCTM 4,0 S MKM U
LLIEPOXOBATOCTHLHO
noeepxHocTn Ra=0.63+0.04.



Cnacunbo 3a BHUMaHue!
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