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Tema: ®opmooOpa3oBaHHE TUTHEM

Meroauudeckue ykazaHus

JIuteiliHO€ POU3BOACTBO — OTPACIIb MAILIMHOCTPOEHUS, TPOIYKIIMEH KOTOPOH SIBIISIFOTCS] OTJIMBKH,
M0JIy4aeMbl€ B JTUTEHHBIX (hOpMax MpH 3aMOTHEHUH UX KUAKHM CIUIABOM 3aJaHHOTO XUMHUYECKOTO
cocrana. [Ipu oxmax1eHu# paciuiaB 3aTBEPAEBACT, COXpaHssl KOH(PUTYPAITUIO TTOJIOCTH (POPMBL.
[TomocTy B OTIIMBKE MOJTYYAOT, YyCTAHABIMBAS B OPMY «CTEPKEHBY. JINThEM M3rOTaBIMBAIOT OTIMBKH
IIPOCTO U CIIOKHON (POPMBI, KOTOPBIE HEJIB35 MOJYUUTh APYrUMH CIoco0aMu (Hanmpumep, KOpILyCHbIE
JIE€TaJI aBTOMOOWIIS ).

[Ipouecc nosyyeHust OTAMBKU MOKHO pa30UTh HA CIIEIYIOIINE CAMOCTOSITEIbHBIE TAlbI:

* M3rOTOBJIEHUE JIUTEHHON OCHACTKH: MOJIENIH, CTEPXKHEN U TUTEHHOUN POpPMBIL;
* [UIaBKa JUTEIHOrO CIUIaBa U 3aJIUBKa €ro B (hopMmy;
* BBIOMBKA OTVIMBKH U3 ()OPMBI [10CII€ KPUCTAJUIM3ALMH PACIUIaBa U OXJIAXKICHUS OTJIMBKHY;

¢ KOHTpPOJIb Ka4YeCTBa HOJ'Iy‘IHBHIGfICH OTJIMBKU.

Pa3nuyatoT pa3oBbie 1 MHOTOpa30Bble GOPMbI, KOMOMHUPOBAHHBIE.
Jluteparypa [6, c. 272, ¢. 35-43] Bompocs! st

CaMOTIPOBEPKH:

Kaxk mostydarot moJyioctu B OTJIUBKAxX?

Yto Takoe MOIENEL?
KaKI/Ie Tpe6OBaHI/I$I HpC}IT)SIBJ'ISIIOTCH K CItaBaM J1d U3IrOTOBJICHUSA OTJ'H/IBOK?
3adeM Ha MOJIEIH U CTEPKHAX IPEeTyCMaTpUBAIOT 3HAKN?

J1j1g yero HyXHbI BbIap, NPUOBLIb, HUTAKOCOOPHUK?

ok wdE

Kakwne TexHomormueckue TpeOOBaHUs PEIBSBISIOTCS K 3arOTOBKE, ITOJIy4aeMOH JINTHEM B
necyanbie GopMbI?

=~

B gem npenmytecTBa JUThs B 0007109KOBBIE (DOPMBI TTO CPABHEHUIO C JTUTHEM B TIeCHaHbie (POpMBI?

Tema dopmooOpazoBaHUE TaBICHUEM

Metouueckue yKazaHus

O6paboTka MetamioB aaBienremM (OM/J]) ocHOBaHa Ha CBOMCTBE TUIACTUYHOCTH METAILJIOB, T. €. HA UX
CHOCOOHOCTH BOCIIPUHUMATD 1101 JCHCTBUEM BHEIIHUX CHJI OCTATOYHYIO AedopMaliuio 6e3 HapyleHus
L[e0CTH MaTepuana 3arotoBku. Bee mponeccst OM/] MOXKHO YCIIOBHO pa3/ieiuTh Ha MPOLECCHI,
3aBepuIaloIIfe METALTyPrUYECKUN IIUKII, U MTPOLIECCHI TPOM3BO/ICTBA 3arOTOBOK (ITPOKATKA,
MIpeccoBaHUe, BOJOUCHUE, KOBKA, 00beMHas ITAMIIOBKA, JIMCTOBAs IITAMIIOBKA U JP.).

[IpokaTka — miactudeckoe AeGopMUpoBaHUE METalllla BpalllalouMuUcs Bajakamu. Paznuuaior Tpu
OCHOBHBIX BU/JIa POKATKU: IPOAOIbHYIO, IOTIEPEUHYIO U MOMEPEUHOBUHTOBYIO.

KoBka — mpoiiecc ropsidero miacTu4eckoro 1eopMUpOBaHUS MeTajlla YHUBEPCAIbHBIM
UHCTPYMEHTOM — OOMKOM MpH CBOOOJHOM TEUEHHUU METaljia B OJJTHOM WJIM JBYX HAMpPaBICHUSIX.
Kogxkoit nosyuaror nokoBku maccoi oT 0,1 kr 10 400 1. PaznuyaroT KOBKY py4yHYIO U MAalIUHHYIO.
KoBka — nporiecc yHuBepcalbHbIN, HE TPEOYIOIIUI CII0KHOTO, JOPOTOCTOSIIEr0 000PYA0BaHUS U
OCHACTKH, HO TPpeOYIOINIA BEICOKOM KBamMduKanuu oneparopa (ky3Hena). Koska - nporecc
MaJIONIPOU3BOUTENBHBIN, TOKOBKA UMEIOT HU3KYIO Pa3MEPHYIO TOYHOCTD, BBICOKYIO IIEPOXOBATOCTh U
reoMeTpuyeckue norpemHoctd. OCHOBHAs 00JIaCTh MPUMEHEHHs KOBKU - €IMHUYHOE U MEJIKOCEpHIHOe
pou3BoAcTBO. OOBEMHAs ITAMIOBKA — MPOLIECC XOJIOJAHOTO WM TOPSIUETo MIacCTUYECKOTO
neopMHUpOBaHUs MeTalIa B OJOCTH CIIEUUATbHOTO HHCTpyMeHTa — mmramna. ltamn coctout u3
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JIBYX WJIM HECKOJIBKHUX YacTei, KOTOPbIE B COMKHYTOM COCTOSIHUM O00pa3yroT OJIHY MJIM HECKOJIBKO
nosiocter (pyuseB). [Ipu cOnmkeHnyn yacTell mramna NpouCcXoAUT IPUHYAUTENBHOE
nepepacnpeeNeHre MeTajlia 3ar0TOBKH 10 py4bto. OObeMHas MTaMIIOBKa —
BBICOKOTIPOU3BOIUTEIBHBIH MPOIECcC, 00eCTIeUNBAIONINI BRICOKYIO Pa3MEPHYIO TOYHOCTb 3arOTOBKH,
CTaOMIILHOCTB €€ (DOPMBI U pa3MEPOB, YMEHBIICHUE TEXHOJIOTHYECKUX MPUITYCKOB Ha MOCIETYIOITYIO
00paboTKy (B HEKOTOPBIX CIyJYasX HMEETCS BO3MOKHOCTb OOOMTUCH 0€3 CHATHSL CTPY)KKH), TIOTydeHHUE
MMOKOBOK CIIO’KHOM (POPMBI, BO3MOKHOCTh YaCTMUHOM aBTOMAaTH3aluu npoiecca. [lltamn — crnoxHasi,
JOPOTOCTOSIIASA, Y3KOCHIEIIAIbHAsE OCHACTKA, T03TOMY 00J1aCTh MPUMEHEHHUS 00BEMHOM ITAMIOBKH —
CPEIHECEPUIHOE U MAaCCOBOE MPOU3BOJICTBO.

Jlucrosas mrammnoska (JIII) - crioco6 U3roToBICHUS TIIOCKUX U MOJBIX U3EIUM C TOMOIIBIO IITAMIIOB
W3 T0JIOC, JIUCTOB, JIEHT, U3TOTOBJICHHBIX U3 YIJIEPOJAUCTHIX U JIETHPOBAHHBIX CTAJIEH, [IBETHBIX CIIJIABOB.
HcxonHpIM MaTepUanoM CIIy>KUT

Bonpocs! 1151 caMonpoBeEpKu:
Uewm nomnepeyHast MpoKaTKa OTIIMYAETCS OT IIPOI0JILHOM ?

Kakue 3aroToBKku MOKHO MOJIy4aTh ONEPEYHO-BUHTOBON IIPOKATKOMN ?

Yro Takoe ocanka?

Kakue TexHonornyeckue TpeOOBaHUs MPEIBABISIOTCS K 3arOTOBKE, MOJTy4aeMOl KOBKOW?
B uem oTanure 3aKphITHIX HITAMIIOB OT OTKPBITHIX?

Yro Takoe 06101 ?

Kaxkue 3aroroBku nonyvator Ha ' KM?

[Iepeuncinre ocHoBHBIE onepanun X OIL1L1.

©oooNOO Ok wDE

B gem oTnuume BeIpyOKH OT MpoOUBKU?

10. Yrto Takoe BHITSHKKA?

Pa3znen WucTtpymeHThl (hopMooOpa3zoBaHus

Tema: MuctpymeHTsl popMO0OOpa30BaHUS B MAIIMHOCTPOCHUU.
I'eomeTpus TokapHOTO pe3ia
Metouueckue yKazaHus
WNHcTpyMeHTaNbHBIN MaTeprall JOIKEH UMETh BBICOKYIO TBEPAOCTh, YTOOBI B TEUEHUE UTUTEIHLHOTO
BpEMEHH Cpe3aTh CTPYKKY. 3HAYUTENIbHOE MPEBbIIIEHNE TBEPJOCTH HHCTPYMEHTAJIBLHOTO MaTepHaa 1o
CPaBHEHHIO C TBEPAOCTHIO 00padaThiBaeMOM 3arOTOBKH JOJHKHO COXPAHATHCS U IPU HarpeBe
HMHCTPpYMEHTa B mpoiiecce pe3anusi. CnocoOHOCTh MaTepraia HHCTPYMEHTA COXPaHATh CBOIO TBEPIOCTh
IIPHU BBICOKOM TeMIIepaType HarpeBa omnpeAemsieT ero KpaCHOCTOMKOCTbD (TEIIOCTOMKOCTE). Pexyras
4acTh UHCTPYMEHTA JIOJDKHA 001a1aTh OOJIBIION H3HOCOCTOMKOCTHIO B YCIIOBUSIX BRICOKUX JABJICHUN U
TEeMIIeparyp.
BaxxubiM TpebGoBaHUEM SBISIETCS TAK)KE JOCTATOYHO BBICOKAs IPOYHOCTh HHCTPYMEHTAJIBLHOTO
MaTepuana, Tak Kak Ipu HeOCTaTOYHOU MPOYHOCTH MPOUCXOAUT BHIKPATUBAHUE PEXKYIIINX KPOMOK
7100 MOJIOMKA MHCTPYMEHTA, 0COOEHHO MpU UX HEOOJIBIINX pa3Mepax.
HHcTpyMeHTaIbHbIE MaTepHaiIbl 10JIKHbBI 00J1a/1aTh XOPOIITUMH TEXHOJOTHUYECKUMH CBOIMCTBaMU, T. €.
JIeTKO 00pabaThIBaTHCS B MPOLIECCE U3TOTOBIEHHUSI HHCTPYMEHTA U €ro NMepeTouek, a TakxkKe ObITh
CPaBHUTEIBHO JEIIEBBIMHU.
B Hacrosiee Bpems U151 U3TOTOBIIEHUS PEXYIIUX JIEMEHTOB HHCTPYMEHTOB IIPUMEHSIOTCS
MHCTPYMEHTAJIbHBIE CTAIH (YTJIEpOANUCTBIE, IETUPOBAHHbBIE U OBICTPOPEKYIIHE), TBEPAbIEC CILIABHI,
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MUHEpaAJIOKEPAMHUUYECKUE MaTepUalbl, aIMa3bl U IPYTUe CBEPXTBEPAbIE U a0pa3UBHbIE MaTEPUAIIbI.
I'eomerpust pesnia, hopma U YriIbl 3aTOUKHU PEXKYIIeH yacTu pesna. ['eomeTpus pes3na BIuseT Ha
XapakTep Mpolecca pe3aHusi MaTepUasoB, Ha €ro MPOU3BOIUTEIIBHOCTh U SKOHOMUYHOCTb, KA4YECTBO
00paboTaHHOH AeTaa, CTOMKOCTh (BpeMs paboThI JO HOPMAaJIBHOTO 3aTYIUICHHUS) pe3lia U T. II.
Pexy1yto yacTb cOCTaBIAIOT paboure NOBEPXHOCTH: MEPEAHSIS, 10 KOTOPOH CXOAUT 00pa3yrolascs B
mporecce pe3aHus CTPYKKa, 3aHss TIIaBHAS U 3aIHSS1 BCTIOMOTaTeIbHast, 0OpaIieHHbIe K
o0OpabaTbIBaeMO# MOBEPXHOCTH 3arOTOBKH. Paboune oBEpXHOCTH MPH MEPECceUeHUH 00pa3yoT
pexyiue kpoMku. Jluteparypa [1, c. |

Bonpocs! 1151 camonpoBeEpKu:

1. Knaccugpukanms HHCTpYMEHTaIBHBIX MATEPUAJIOB.

2. TpebGoBaHus, NPEAbABISIEMbIE K HHCTPYMEHTAILHBIM MATEPHATIAM.

3. Yto nmoHnMaeTcs 1o TEIIOCTOMKOCTHIO HHCTPYMCHTAJIbHBIX MaTCPpHUAJIOB U UCM OHA
Xapakrepusyercs?

YraepoaucTeie HHCTPYMEHTAIbHBIE CTAI, UX MAPKUPOBKA U MPUMEHEHHUE.

TermmocToONKOCTh YIIEPOAUCTHIX MHCTPYMEHTAIBHBIX CTAIEH U JOMYCTUMBIE CKOPOCTH PE3aHUS
JlernpoBaHHBIE HHCTPYMEHTAJIBHBIE CTAIU, UX MAPKUPOBKA U MPUMEHEHUE

Pacmudposars mapky marepuanos: BK100M, T15K6, TT20K9

~No gk

Tema OOpaboTka MaTepHasoB TOYCHHEM
Meroanueckue ykazaHus
O06paboTka METaNIOB PE3aHUEM — 3TO MPOIIECC CHATHUS PEKYLIUM HHCTPYMEHTOM C MIOBEPXHOCTH
3arOTOBKH CJIOSI METAJUIA JIJISI TTOJTy4eHHsT HE00X0AMMOM T€OMETPHIECKO (POPMBI, TOUHOCTH pa3MepPOB U
IePOXOBATOCTH MOBEPXHOCTH JIETANH.
B nporecce 06paboTKu Ha 3arOTOBKE pa3IMyYalOT: 00padaThiBaeMy0 TTOBEPXHOCTH, C KOTOPOU cpe3aeTcst
clIoi MeTasia; 00paboTaHHYIO MOBEPXHOCTDh, C KOTOPOM CJION MeTaJlla cpe3aH U MPEBPAILEH B CTPYKKY;
MTOBEPXHOCTh pe3aHwsl, 00pa30BaHHYIO TJIABHOU PEXYIEH KPOMKONH HHCTPYMEHTA U SBJISTFOIITYIOCS
MepexoIHOM Mex Iy oOpabaTeiBaeMoit 1 00paboTaHHOM OBEPXHOCTIMU
Pa3znuyaroT cnegyromiue IeMEHThl PeXYIIeH YacTu peslia: MepeHss MOBEPXHOCTb, IO KOTOPOIl CXOIUT
cTpykKa. [ 1aBHas 3a1HAS MOBEPXHOCTh, OOpalEHHAs K TOBEPXHOCTH PE3aHUs 3arOTOBKH.
BcenomorarenbHast 3a1Hss1 MOBEPXHOCTh, 0OpaiiéHHas K 00paboTaHHOM MOBEPXHOCTH 3arOTOBKH.
['maBHas pexylias KpoMKa, BBIIOJHAIONIAs OCHOBHYIO paboTy MPpH pe3aHuu, o0pa3yeTcs B pe3ysbTaTe
repeceyeHus nepeHei U TJ1aBHOM 3a/lHel MOBEPXHOCTH; BCIOMOTaTeIbHas pexyIias KpoMKa - IpH
MepeceyeHny nepeHel u BCIoMOraTelIbHOM 3a/1Heil MOBEPXHOCTH.
JIBukeHus1, ob6ecreyrBarolfe cpe3aHue ¢ 3aroTOBKU MOBEPXHOCTHOTO CJIOSI METAJUIA WM U3MEHEHUE
COCTOSIHUSI 00pa0OTaHHOM MOBEPXHOCTH, HA3bIBAIOT ABM)KCHUAMHU pe3aHus. K HUM OTHOCAT TilaBHOE
JBUKEHHE U ABWKEeHUE nojaun. [ maBHbIM IBKeHHeM Dr Ha3bIBaeTcs IBUKEHHE, OTIPEIeNsIIolIee
CKOPOCTH AehopMHUpOBaAHUS U OTACICHHS CTPYXKKH. J[BrkeHueM nogauu Ds Ha3bIBaeTCs ABUXKEHUE,
obecrneunBaroIiee HepPepbIBHOCTh BPE3aHUs PexyIIeil KpOMKH HHCTPYMEHTA B MaTepHall 3arOTOBKHU.
OTH ABMKEHUSA MOTYT OBITh BpallaTeIbHbIMU, MOCTYATEIbHBIMU, BO3BPATHO -
MOCTYNATEeNbHBIMH, HEMTPEPHIBHBIMU WJIHM MIPEPHIBUCTHIMU. /{7151 M060T0 mpoiiecca pe3aHusi MOXXHO
COCTaBHUTb CXeMY 00pabOTKH, Ha KOTOPOH YCIOBHO U300paxkaroT 0OpadaThiBaeMyIO 3ar0TOBKY, €€
0a3upoBaHue U 3aKperuieHre B paboueM NMpHUCIOCOOIEHUN CTaHKa, PEXYLINI HHCTPYMEHT B
MI0JIO’KEHUH, COOTBETCTBYIOIIEM KOHILY 00paboTKH.
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Jluteparypa [1, c. 392, c. 188-201] Bonpocs! nns
CaMOTIPOBEPKH:

YTo Takoe rimaBHOE I[BI/I)KCHI/IC?

YTto Takoe nepeanssa MOBEPXHOCTh PEIKYLICTO I/IHCTPYMGHTEI?
Kax IIPOBOJAT INIOCKOCTDb pe3aHI/I${?

Yto Takoe COoCTaBIIAIOIIAs CHUIa pe3aHH;1?

DneMEHTHI PEXYLIEH YacTH pe3la

o0k wdE

Cxema TokapHOU 00pabOTKH
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Tema ®duznueckue sABICHUS IPU TOKAPHOI 00paboTKe.

Tema ComnpoTuBieHHE PE3aHUIO IIPU TOKApHOIN 00paboTke MeTonnueckue
YKa3aHus
Pe3anue MeTanioB — 3TO CIOXKHBIH Mporece (PU3NKO-XUMUIECKOTO B3aMMOICHCTBHS
PEXYIIET0 HHCTPYMEHTA, 3arOTOBKU M OKpY)Karollen cpeasl. Bee Gpusuko-xumMuyeckne
MPOIIECCHI, BO3HUKAIOIINE TIPU PE3aHIH METAJUIOB (TPEHUE CTPYKKH O TEPETHIOI0
MOBEPXHOCTb, TPEHHE 00PaOOTaHHOM MMOBEPXHOCTH O 3aIHIOI0, BBICOKAs TEMIIEpaTypa
BBICOKOE JJABJICHUE B 30HE PE3aHMs, OKHCICHUE MaTepraia nepeHei MoBEepXHOCTH U T. 1I.),
MPUBOIAT K U3HAIIMBAHUIO PEXKYIIETO MHCTPYMEHTA.
HopmanpeHble HanpsbKeHUs ¢ BHaYaje IEHCTBYIOT Kak pacTaruBaroiue (+c), a 3aTeM ObICTpo
YMEHBILAIOTCA 10 HYJIS U IEPEX0IAT B HanpsKeHus cxxatus (-6). Cpesaemblii 10l MeTaia
TUTacTHYecKu nedopmupyercsi. Poct mnactudyeckux nedopmanuii IpuBOIUT K 1eopManum
CHIBUTA, T. €. CMEUICHUIO YaCTeH KPUCTAJUIa OTHOCUTEIBHO APYT npyra. Cpe3aHHbI CeTMEHT
CTPYXKH TIpeTepIeBacT AOMOTHUTEIBHYIO Ie(POPMAIIHIO BCISICTBIE TPEHHUS O TIEPEITHIO0
MOBEPXHOCTH M 3aBHUBACTCS B CIMPaiib. [10 Mepe MpoXoxkKAeHUs PEKyIIero HHCTPyMEHTa
o0OpaboTaHHas MOBEPXHOCTb, BCIIEACTBHUE BO3JCHCTBHM yIPYTrUX U MJIaCTUYECKUX AedopMalnid,
YIIPYro BOCCTaHABJIMBACTCS HA BEMYHMHY h, U CTPYKTypa MOBEPXHOCTHBIX CIIOEB OTIIMYAETCS OT
CTPYKTYPHI CEPIIEBIHBI. TBEPIOCTh IOBEPXHOCTHOTO CIIOSI OyET BHIIIE TBEPAOCTH
Cep/leBUHBI, 00pa3yeTcsl Tak Ha3bIBa€MbIil HaKJIeMaHHbIN ClI0H, Hakien. Bennunna ynpyroro
BOCCTaHOBJICHHsI 00pab0TaHHOW TTOBEPXHOCTH, TBEPAOCTH MOBEPXHOCTHOTO CJIOSI, TITyOUHBI
PAacIIOIOKEHUS] HAKJICTTAHHOTO CJI0S ¥ ATTIOPHI HANPSHKEHHUI 3aBUCAT OT (PH3UKO-MEXaHUIECKUX
CBOMCTB 00pabaTbiBaeMOro MeTallia, TEOMETPUHN PEXKYILIET0 HHCTPYMEHTA, YCIOBHIA
00paboTKH, peKUMOB pe3anus. Uem 00bIle ynpyro-miacTHYeCKue CBOMCTBA
00pabaTeIBaEMOTO MaTepHaia, 4eM OOJIbIIIe MPUMEHSIEMbIC TIIyOrHA pe3aHus U 1o1a4a U YeM
MEHBIIIE CKOPOCTh pe3aHusl, TEM OOJIbIIIE BETMYMHA YIPYTOTr0 BOCCTAHOBJICHHS 00paboTaHHON
MOBEPXHOCTHU, TBEPJIOCTH MOBEPXHOCTHOTO CJIOSI U TEM TJIy0’Ke pacrpoCTpaHEH HAKIIETL.
Jluteparypa [6, c. 272, ¢. 91-112]
Bormpocs! 1st caMonipoBepKu:
1. Kaxoii GpopmMsl 06pasyercs cTpykka mpu oopaboTke Baskux MeTamios? [Ipu o6paboTke

XPYIKHX METAJIOB?
HazoBuTe 0OCHOBHBIC JIEMEHTHI Pe31ia, BIUSIOIINE Ha MTPOIIECC PEe3aHUsI.
Kakoe HazHaueHHE UMEIOT NEPEIHUM U 3aJHUN YTJIbI pe3ra’?

Kak marepuan pexyiieit yactu pesia BIHMsIeT Ha IPOIECcC pe3anus?

ok~ wn

Kakne IIPOLECChI ITPOUCXO AT B 30HC peSaHI/IH?

Tema CxopocTb pe3anus, 1olyckaeMas pexyIliuMy CBOMCTBaMH pe3la
MeTtouyeckue yKazaHus
Jlommyckaemasi CKOpOCTh pe3aHust U (yHKLIMOHAIBHO CBSI3aHHAsI C HeM CTOMKOCTh MHCTPYMEHTA
3aBUCAT OT MHTEHCUBHOCTH 00Pa3yIOIIErocs U OTBOJMMOTO B MPOLIECCE PE3aHUs TeIia, B CBOIO
ouepelb 3aBUCALIETo OT pojia 00padaTbIBAEMOr0 MaTepuaia Mpy MpoUYnuX PaBHBIX YCIOBHUSX.
O0pa3syrolasics B poLEcce Pe3aHus TEMI0Ta SIBISETCA Pe3ylbTaTOM MEXaHUUECKO padoThl,
pacxoyeMoii Ha: a) AeopMaliio CTpYKKH, 0) TpeHHe CXOASIIEH CTPYKKHU IO MepeJHeN rpaHu
PEXYILEro MHCTPYMEHTA U B) TPEHHE 3aJHEN TPaHu PeXyYIero HHCTpyMeHTa 00 00paboTaHHYIO
MIOBEPXHOCTb.
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[Tpu oTMHAKOBBIX MEXaHMUYECKUX CBOMCTBAX, JOMyCKaeMasi CKOPOCTh PE3aHHsI TEM MEHBIIIE,
4yeM OOJIBIIYI0 CLIOCOOHOCTh K HaKJIENy UMeeT 00padaTbiBaeMblii METAIL, YeM MEHBIILIE €TO
TETIONPOBOAHOCTD U MEHBIIIE BETMYNHA 3€PHA.

PasmMepsl peslia v yriibl €ro 3aTOYKU TAKXKE BIUAIOT HA OMYCKAEMYIO0 CKOPOCTh Pe3aHusl: ueM
MacCHBHEE pe3ell, 0COOCHHO €ro TOJI0BKa, TEM JIy4Ille OH OTBOJAMUT 00pa3yroIIeecst IPH pe3aHuH
teruto. HenmpaBuiibHO BEIOpaHHBIE, HE COOTBETCTBYIOIINE 00pabaThIBAEMOMY MAaTEPUATY YTIIbI
pe3lia yBeTUYHUBAIOT YCHIIME PE3aHUs U CIIOCOOCTBYIOT 0oJiee OBICTPOMY H3HOCY pe3Ia.
PasmMepsl peslia 1 yritbl €ro 3aTOYKU TaK)Ke BIMSIOT Ha JOMYCKAeMYI0 CKOPOCTh PE3aHMS:

YeM MacCHBHEE pe3ell, 0COOCHHO €ro TOJIOBKa, TEM JIy4llle OH OTBOJUT 00pa3yroIIeecs MPpH
pe3anuu Teruio. HerpaBuiibHO BbIOpaHHBIE, HE COOTBETCTBYIOLINE 00padaTbIBAEMOMY
MaTepHally yIJibl pe3lia YBEINYHBAIOT YCUIIHE PE3aHUS U CIIOCOOCTBYIOT OoJiee OBICTpOMY
B3HOCY pe3ua. Jluteparypa [6, c. 272, c. 91-112] Bonpocs! 1151 caMOTIPOBEPKH .

1.Kak BIUSIOT HA JOMYCKAaeMYIO0 CKOPOCTh PE3aHUs pa3Mephl pe3lia U YIIIbl €ro 3aTOYKHU?
2.YT0 yBenMUMBaeT JOIycKaeMble CKOpocTu pe3anusi? 3.UTo xapakrepusyer
M3HOCOCTOMKOCTh PEXYIIEro HHCTpyMeHTa?

Tema Toxkapnble, CTpoOTaJbHBIE U JOJI0EKHBIE PE3IIbI
Meroanueckue ykazaHus
ToxapHble pe3libl MoApa3IeNsIFOTCs Ha MPOXOIHbIE, OIpE3HbIE, OTPE3HBIE, PACTOUHBIE,
(acouHsble U (hacOHHBIE.
[ToapesHbie TOKapHbIE PE3Ibl CIYKAT AJIsl OIPEe3aHus YCTYIOB MO/ MPSIMBIM HJIM OCTPBIM
YTJIOM K OCHOBHOMY HarlpaBjieHHI0 00TaunBaHusa. OObIYHO ATOT UHCTPYMEHT UMEET
MONIEPEYHYIO M01ayvy.
OTpe3Hble pe3lpl IpeJHa3HAYeHbI AJIs OTPE3aHusl MaTepuaa OT MPyTKOB HEOOJIBIIOTO
nuameTpa. Kak mpaBuiio, AJist 3TUX LEJIeH MPUMEHSIOTCS HHCTPYMEHT C OTTSAHYTOM TOJIOBKOH. B
CBSI3H C TEM, UTO paboTa BeeTCs ¢ OOJBIINM YCHIIMEM, a OTBOJ] CTPYXKKHU U3 30HBI pE3aHus
3aTPYAHEH, HEPEJIKO MPOUCXOIAT BBIKPAIIMBAHUE WIIM CKOJIBI PEXKYILEH YaCTH MUHCTPYMEHTA, a
VHOI'/IA U OTPBIB IJTACTUHKU OT JEPHKABKH.
Pacrounsble pe3iipl HEOOX0AUMBI JUTsl 00paboTKH oTBepCcTUl. OHU UMEIOT MEHBIINE MONepeyHbIe
pa3Mepsl, ueM 00pabaTbIBaEMOE OTBEPCTHUE, U JOBOJIBHO OOJIbIIYIO ATUHY. B cuny cBoeit maioit
KECTKOCTH, PACTOYHBIE PE3LIbI HE MO3BOJISIOT CHUMATh CTPYXKKY OOJIBILIOTO CEUCHUSI.
Ji1s 06paboOTKU JUIMHHBIX OTBEPCTHI UM OTBEPCTUI OOJIBIIOrO JHaMeTpa
MIPUMEHSIOTCSI BCTABHBIE PE3LIBI KPYIJIOTO WM KBAJAPATHOIO CEYEHUS, UCII0JIb3yEMbIE
BMECTE C JiepKaBKaMu. Jlep>kaBKU MO3BOJISIFOT IPOU3BOIUTH PACTOUKY C IOMOILBIO KaKk
OJIHOCTOPOHHETO, TaK ¥ JABYCTOPOHHETO pe3iia. Jlureparypa [1, ¢. 392, ¢. 217-230]
Bomnpocs! 115 camonpoBepKH:

1. Bubl TOKapHBIX PE3LIOB.
2. T'naBHBIH yroJ B IIAHE U €r0 0603HAYEHHE.
3. UTo NpoucXoaMT IIPY YMEHBUIEHUH YIIIa B TIJIaHE?

B uem Pa3IMuIuC TOKAPHbIX, CTPOraJibHbIX U ,Z[OJ'I6C)KHLIX pGSI_[OB?

Tema AHnanuTHueckuil U TaOIMYHBIA METO/IBI pacueTa peKUMOB PEe3aHUs
Metonudeckue yKazaHus
CymiecTByeT Ba METO/Ia pacyeTa pexXrMa pe3aHusl: pacueTHO-aHATUTHYECKHH (110 popmyliam
Teiinopa) U ONBITHO-CTATUCTUYECKHH (1O CIIPAaBOYHBIM Tabnuam). MIcXoJHBIMU TaHHBIMU IS
OTIpesieNIeHus] peKUMOB pe3aHus ABIsAOTCS: 1) MaTepuan oOpabaTeiBaeMoO IeTaju, ero
OCHOBHAs XapaKTEPUCTUKA, CIIOCO0 MOJIyYEHHsI 3aTOTOBKH, T. €. COCTOSHUE 00pabaThIBaeMO
MOBEPXHOCTH; 2) pa3Mepbl 00pabaThIBa€MBIX MOBEPXHOCTEN (C yUETOM JIOIMYCKOB), pPa3Mephbl
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nociue 00paboTku, Tpedyemasi TOUHOCTh U JJOMyCTUMast IIEPOXOBATOCTh 00pabOTaHHOM
MOBEPXHOCTH; 3) Macca 0OpabaTbIBaeMO JeTalIH;

4) pasmep TeXHOJOTHYECKOH MAPTHUH;

5) npumensemMoe 0GopyioBaHne (OCHOBHBIE CBEICHHS U3 NACTIOPTA CTAHKA, €CIIH CTAHOK
3aJ1aH), PEATNOoIaraeMble PeKyILUN U U3MEPUTEIbHBIA HHCTPYMEHTBI; 6) MpeArnoaraeMblii
CIIOCO0 YCTAaHOBKH U 3aKPEIUICHHS AETali, KOHCTPYKIUS IPUCHIOCOOICHHS, CII0c00
6a3upoBaHusl, 00eCIIEUeHUS] TOYHOCTH YCTAHOBKH (C BHIBEPKOI M 0€3 BBIBEPKH), CIIOCO0
3aKpEIUICHNS U OTKPEIUICHUS; Ul AeTANIeH, YCTAaHABIMBAEMBIX C IIOMOILBIO CIIEIUATbHBIX
YCTPOMCTB, OCHOBHAsI XapaKTEPUCTHUKA 3TOT0 YCTPONCTBA;

7) nnanupoBka paboyero Mecra;

8) nopsaok o6cyxuBanus pabouero MecTa: 0OecreueHne 3ar0TOBKAMH, HE0OX0AUMOi
JIOKYMEHTAIMe, MHCTPYMEHTAaMH | IIPHCIIOCOOTICHUIMU; 0OecieueHne Hala IKu,
MOTHAIAZKK U PEMOHTA CTaHKa | T. II.

B pacuer pexxuma pe3aHus 1o Kaxa0My Iepexoay BXOAUT OnpeeeHne: triryOnHbI pe3aHus,

MM; SO i SM-0ceBOi WM MUHYTHOM noAayu, MM/00 WM MM/MUH; VP - CKOPOCTH pe3aHus,

M/MHUH (M/C - IpH LUTU(QOBAHUN).

['myOuHy pe3aHusi pEeKOMEHIyeTCs Ha3HA4YaTh PaBHOW BEITMYUHE MTPHUITYCKa, CHUMAaeMOTO Ha

TaHHOM Tiepexoe (00paboTka B oauH mpoxon). O6padoTka 3a 2-3 Mpoxoaa MOKET BCTPETUTHCS

Ha YEPHOBBIX OTIEpAIHSIX, P yIAJICHUH HAITyCKOB, KOT/Ia 3HAYHTEbHAS TTIyOWHA pe3aHus

(cBbImIe 3-5 MM) HEBO3MOXKHA IO MTPOYHOCTH PEKYIIETO HMHCTPYMEHTA WIIM MOITHOCTH CTaHKA.

[Tomava pexymiero HHCTpyMeHTa 00BIYHO OTPAHUYMBACTCS HAa YACTOBBIX OTMEPAIUsIX

TpeOyeMoil BETUYMHOM 1IEPOXOBATOCTH, HAa YEPHOBBIX - IPOYHOCTHIO MEXaHU3Ma MOJaun

cTanka. Uewm BbllIe 1MoAaya, TEM BBIIIE IPOU3BOIUTEIILHOCTH 00PaOOTKH.

CkopocTb onpenenser Npou3BOJUTENLHOCTD, Kak U Mojaavya. Ha3HauaeTcss MakCUMalbHO

BO3MOXHOM, HO OTPAaHUYUBAETCS TIEPUOIOM CTOMKOCTH HHCTPYMEHTA MEXKIY IepEeTOUYKaMH.

HopmaTtuBHOM cunTaercsi CTOMKOCTh B 45 MUH MalllMHHOTO BpeMeHH pe3anus. [Ipu uncroBoii

00paboTke u TpeOOBaHUIX K BHICOKOW TOUHOCTUKBAJIUTET) CTOMKOCTh MOYKET OBITh YBEIHMYCHA

1o 60 u gaxxe 90 MuH.

Jluteparypa [1, c. 392, ¢. 267-270] Bonpocs ajis

CaMOTIPOBEPKH:

1. Ot gero 3aBucut BEIGOP MOKAY IIPU TOKAPHOU 0OpaboTKE?
2. Tlo xakoii smMnupudeckoii Gopmysie onpeaensercs CKopocTb pe3aHus?

3. Kakoii n3 pacCMOTPEHHBIX METOJIOB OIIPEIEICHHS PEKMMOB pe3aHus 60J1ee TOUHbIH?

Pa3znen OOpaboTka MaTepHalioB CBEpICHUEM, 36HKEpOBAaHUEM, Pa3BEPTHIBAHUEM

Tema O6paboTka MaTepuaioB CBEPICHUEM
Meroanueckue ykasaHus
Ceepnenue otBepcTuit. CBepIio siBisieTcs 00Jiee CIOKHBIM HHCTPYMEHTOM, 4eM peserl. OHO
HMMEET IIATh JIE3BUIL: JBA IJIaBHBIX, ABA BCIIOMOIaTEIbHBIX U JIE3BUE MIEPEMBIUKH.
BcnoMoratenbHbIe 1e3BUS MPEACTaBIAIOT OO0 BUHTOBYIO KPOMKY, HIYIIIYIO BIOJb BCEH
paboueil moBepxHocTH cBepia. [lepeaHsis MOBEpXHOCTH SBJISETCS BHHTOBOM. 3aIHsAs
MMOBEPXHOCTh, B 3aBUCUMOCTH OT CII0C00a 3aTOUKH, MOKET ObITh KOHMYECKOM, BAHTOBOM,
WIMHAPUYECKON WK TUIOCKOH. B riaBHOIM cekyieil TIOCKOCTH cBepiio uMeeT Gpopmy pesia ¢
MPUCYLIUMH EMY T€OMETPUUECKUMU ITapaMETPaMHU.
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CBepiieHre OTBEpCTHI IPOU3BOIUTCS IPU BPALIICHUU CBEPIa U €r0 OCEBOH moiaye.
HNHCTpYMEHTOM CITYKUT OOBIKHOBEHHOE CITUPAILHOE WITU APYTOl KOHCTPYKIIUU CBEPIIO.

Ha cBepnuiabHOM CTaHKE 4acTO BBIMIOJIHSIOT PACCBEPIIMBAHUE, T. € BTOPUUHYIO 00pabOTKY
CBEPIIOM OOJIBLIETO JMAMETPa PaHee MPOCBEPICHHOTO OTBEPCTHSI, ATO JIENAIOT JJISl TOTO, YTOOBI
COXPAaHUTh MEXKIIEHTPOBOE PACCTOSHUE MPH CBEPICHUM OTBEPCTUIN OOJIBIINX TUAMETPOB, KOTJa
00paboTKa OJTHUM CBEPJIOM OOJIBIIETO ( IMaMeTpa MOKET JIaTh 3HAYUTEIHHOE OTKIIOHEHHE OCH
CBCPJICHUA. HpI/I HOPMAJIBHOM CBCPJICHHUU JOCTUTACTCA TOUYHOCTH JUAMETPa OTBEPCTUSA 110 MY
KBaJIUTCTaM.

Jluteparypa [1, c. 392, c. 273-276] Bonpocs! ams

CaMOIIPOBEPKH:

Uewm oTiimyaeTcsi cBEpIo OT pe3na’?

['eomeTpuyeckue mapaMeTphl pexyIie YacTu cBepa.

UTo HYXHO 00€CIIeYHTh JUTSI PABUIIHHOTO HAIIPABJIICHUS CBEepiia?
Bunsr ceepi.

Kakwue 3HaueHus yrios cBepia npu 00pabOTKe BSI3KUX MaTepuaioB?

o bk wbdE

[lepeuncnute MeTO bl MOBBILLIEHUS IPOU3BOAUTEIBLHOCTH ITPU 00pabOTKE OTBEPCTUI

Tema OOpaboTka MaTepHaIOB 36HKEPOBAHHUEM U pa3BepThIBaHHEM MeToanuecKue
yKa3zaHUs
3eHKepoBaHHUE OTBEPCTUH. J{J1s yBeIMUueHus: [uaMeTpa IpOCBEPIECHHBIX OTBEPCTHM, a TAKXKe
JuTst 0OpabOTKHM OTBEPCTUM, OTIUTHIX WU IITAMIIOBAHHBIX, TPUMEHSIOT 3€HKEP IEIbHBINA UITH
HacagHOM. HacamHbpie 3eHKephl MPUMEHSIOT JIJ1sl. 00paOOTKH OTBEPCTHH nuaMeTpoMmM. Takue
3€HKepbl UMEIOT YeThIpe BUHTOBbIC KaHABKHU U, CIIEI0OBATEIbHO, YEThIPE pexyIre KpoMku. OHU
HE UMEIOT XBOCTOBHKA M KPEIATCS B MUHOJM 3a7Hel 6a0KU CTaHKa C TIOMOIIIBIO OMPaBKH, Ha
KOTOPYIO UX HACAKUBAIOT.
PazBepThiBanue otBepcTuii. OTBEpCTUA qUaMeTpoM 110 10 MM pa3BepTHIBAIOT MOCIIE CBEPIICHUS.
OTtBepcTrs OOJIBIIUX TUAMETPOB 00pa0daTHIBAIOT 36HKEPOM HIIA PE3LIOM U JIUIIB MTOCIIE 3TOTO
pa3BepTHIBAIOT OJJHON WM ABYMS pa3BepTKaMu. PactaunBaTh OTBEPCTHS CIEAYET TOJIBKO B T€X
cllydasix, Korja He UMeeTcs 3eHKepa Heo0XoAuMoro pa3mepa. PactaunBanue, ofHaKo,
00s3aTeNBbHO TOT/1a, KOT/Ia OCh OTBEPCTHUS JIOJIKHA OBITH CTPOTO MPSIMOJIMHEWHOM 1 TpeOyercs
obecreunThb ee OINpeIeJICHHOE MOJI0KEHUE: BhIIEPKAaTh PACCTOSIHUE OT OCH IPYrOro OTBEPCTHUS,
MapajuIeIbHOCTh K 3TOM OCH WM K KaKON-T100 IIIOCKOM MOBEPXHOCTHU AETaIH U T. [I.
Jliia cOepexeHus: JOPOrOCTOSIIUX Pa3BEPTOK YACTO MPOU3BOIAT ABYKPATHOE Pa3BEPTHIBAHUE
— 4YepHOBOE (IIPeIBAPUTENILHOE) U YUCTOBOE (OKOHUYaTeNbHOE). [l 4epHOBOTO
pa3BepTHIBAHUS YaCTO MCIOIB3YIOT U3HOCHUBILIMECS U 3aTOUYEHHBIEC HA HOBBII pa3Mep YHCTOBBIC
pa3Beptku. Jlureparypa [1, c. 392, c. 273-291] Bonpocs! A caMOIIpOBEPKHU:

1. Kakue MHCTpYMEHTHI IPUMEHSIOT IIPH YUCTOBOM 0O6pabOTKE OTBEPCTHIA?

2. [[J'Iﬂ 3CHKCPOBAHUA OTBCpCTI/Iﬁ B 3aroTOBKax M3 BBICOKOIIPOYHOI'O YYT'YHA KAKHC
PECKOMCHAYIOTCA SCHKCpH?

3. Yro cnemyeT cuenaTh ¢ TOPIOBOii MOBEPXHOCTHIO 00pabaThIBAEMON 3arOTOBKH TIEPE]T
pa3BepThIBaHUEM?

4. Kaxkast TOYHOCTb 0OECTIEUMBAETCS NPH 0OPabOTKe OTBEPCTHM Ha cTankax ¢ UITY?

Tema Pacuer u TabnuuHOE ONpeieeHne PeXXUMOB pe3aHus IIPH
CBEPJICHUH, 3¢HKEPOBAHNHU U pPa3BEPThIBAHUH
MeTtoauueckue yKazaHus
O6paboTka OTBEpCTHIA CBEpIaMHU, 3eHKEPaMH, 36HKOBKaMH, pa3BePTKaMU U IPYTUMHU
MHCTPYMEHTAMHU UMEET PsIJI CYILIECTBEHHBIX 0COOEHHOCTEMH:
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a) pa3Mep 00pabdaThIBa€MOTO OTBEPCTHSI OMIPENEISICTCS Pa3MepOM HHCTPYMEHTA;

0) oTAeNeHNe U BBIXOJ CTPYXKKU 3aTPYIHEH, YTO BBI3BIBAET HATPEB HHCTPYMEHTA U TpedyeTcs
OOMIIBHOE OXJIAXKICHUE;

B) Ha 3a00pPHON KOHYCHOM YacCTH PEXYIIEr0 HHCTPYMEHTAa CKOPOCTh PE3aHus pa3inyHa B
Pa3HBIX TOYKAX PEKYIIMX KPOMOK HHCTPYMEHTA, YTO MPUBOIUT K YBEITHUEHUIO 1e(h OpMaLuu
MCTaJIa 1 NOBBIMICHUIO pacxoJa SHECPIruu Ha PE3aHuc, F) TJIaBHOC IIBI/I)KCHI/Ié 1 IBHUKCHUC
nmoaa4yuv OCymeCTBIACTCA HHCTPYMCHTOM, YTO IOHMYKACT TOYHOCTH HAIIPAaBJICHHUA OCHU
OTBEPCTHS;

1) MPUMEHEHHE HAITPABJISIOMINX BTYJIOK CO3/IaCT TPCHHE HAMPABJISIFOIINX JICHTOUCK PEXKYIIETO
MHCTPYMEHTA O CTCHKU BTYJIKU U YBEIUYMUBACT HArPEB UHCTPYMEHTA.

Jluteparypa [1, c. 392, c. 286-287] Bonpocsr amst

CaMOTIPOBEPKH:

Kakwue THITBI CBepJI MPUMEHSIOTCS TP CBEPJICHUN Ha TOKAPHBIX CTAHKAX ?
[lepeuncnure 31€MEHTHI CIUPAIBHOTO CBEPJIA.
Kakumu ciocob6amu 3akperuisitoTcsi cBepiia B CTAHOK?

Kakoe oxnaxxieHue npuMeHsoT MpHU CBepIeHUN?

SAEEI A

Kak npexgynpenuts yBoJ cBepiia?

Tema 3.4 KoHCTpyKIIMU CBEPJI, 3€HKEPOB, Pa3BEPTOK.
Bricokonpoun3BouTeIbHBIE HHCTPYMEHTHI JUTsI 00pabO0TKH OTBEPCTHUH.
Meroanueckue ykazaHus
Caepia npeiHa3HAuEHBI JUIsl CBEPJICHUS OTBEPCTUH B CIUIOIIHOM METajlle, AJis pacCBEPIUBAHUS
YK€ UMEIOLIUXCS OTBEPCTUH, IJIS1 pacCBEPIMBAHUS KOHUYECKUX yriayosnenuit. TouHoCTh
00paboTku 11-12 KBanMTET, MIEPOXOBATOCTh MOBEPXHOCTH RZ40 MKM.
Pa3znuyaroT cneayronue TUIBI CBEPII: CIHPaIbHbIE C IUIMHIPUYECKUM U KOHUYECKUM
XBOCTHUKOM, [IEHTPOBOYHBIE, IEPOBBIC, PYKEHHBIE, KOJIBIEBOTO CBEPICHUS U JPYrue
CaMbIM BBICOKOIPOU3BOAUTEIBLHBIM HHCTPYMEHTOM 11 00pabOTKU OTBEPCTUI MaJIOro
JaMeTpa SBJISIOTCS CBepiia U3 LEJIbHOTO TBEPOro ciuiaBa. /1o HeJJaBHEro BpeMEHHU ATH CBEpIia
MO3BOJISLIIM BECTH 00paboOTKy Ha riyouny ao 5-7 auamerpoB. Ho pazpaboTku nociennero
BpPEMEHHU MO3BOJIMIN PACTAHYTh TUANa30H IITyOHMH 00pabOTKH LeTbHOTBEPAOCIIIaBHBIMU
cBepiiamu 10 12-14 nuametpoB. Takue cBepia NOCTaBIAIOTCA MO CHEI3AKA3Y.
[Ipu 3eHKEpOBAHUU OJTHOBPEMEHHO Y4acCTBYET B paboTe 00JIbIIOE YUCIIO 3yOhEB, UTO
ofecrieunBaeT Jy4Ily0 HalpaBJIEHHOCTb 3eHKepa U 00Jjiee BHICOKYIO TPOU3BOAUTEIHHOCTD,
MEHBUIYIO TNIYOUHY pe3aHUs U COOTBETCTBEHHO YMEHbILIEHUE CHII PE3aHUsl.
Pa3BepTka ciayXUT JUIsl OKOHYATENbHOM 00pabOTKN OTBEPCTHIl BBICOKOM TOYHOCTH, TOITOMY
KPUTEPUEM €€ U3HOCA CIY)KUT TEXHOJOTHYECKHI KPUTEPHIA, T. €. TAKOU, IPH KOTOPOM
OTBEpCTHE MEePECTaeT OTBEYAThH 3a/IaHHBIM MapaMeTpaM (TOYHOCTH FeOMETPHIECKON (OPMBI
OTBEpCTHS U €T0 pa3MepoB, IapaMeTpaM LIEPOXOBATOCTH MOBEPXHOCTH U T. 1.). PazBepTka
cpe3aeT CJI0M MeTajljia MaJlo¥ TONIIUHBI, TOSTOMY OHA U3HAIIMBACTCS B OCHOBHOM IO 3a]{HEH
noBepxHoctu. Jluteparypa [1, c. 392, c. 288-291] Bonpocsl i1 caMONIpOBEPKU:
1. HazoBuTE OCHOBHBIE BU/IbI CHUPATILHBIX CBEPI, KOHCTPYKTUBHBIE U T€OMETPHUYECKHE
rapameTphbl UX PEKYILEH YacTH.
2.1TpuBeauTe METOIbI YIYUIIEHUS! TEOMETPUUYECKUX MapaMETPOB CIIUPATbHBIX CBEPIL.

3. YKaXUTe OCHOBHBIE BUIBI TBECPAOCIIJIABHBIX CBEPJI, UX 3(1)(1)6KTI/IBHOCTB 1 0011aCcTh
MIPUMCHCHU.
4. KakoBo HazHaueHue 3CHKCPOB U 3CHKOBOK, NX KOHCTPYKTUBHBIC 0COOEHHOCTH.

5.VKaxxuTte Ha3HAUYCHUE U Pa3HOBUAHOCTH pPa3BCPTOK.
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Pazgen OOpaboTka MeTamioB (ppeszepoBaHHEM
Tema OOpaboTka MaTepHasioB Gppe3aMu

Meroaudeckue ykazaHus
Jnst popMooOpa3oBaHus pa3IMYHBIX IJIOCKOCTEH, a TAK)KE TIOBEPXHOCTEH TUIIA YCTYIIOB, 1a30B,
(acCOHHBIX U T. . UCTIONB3YIOT OJIMH U3 CAMBIX PACcIPOCTPAHEHHBIX METOA0B 00PadOTKN —
¢dpe3epoBanue.
d)pe3ep0BaHHe SABJIACTCA OJHUM M3 CAMbBIX BBICOKOIIPONU3BOAUTCIIBHBIX MCTOI0B O6pa6OTKI/I
MOBEPXHOCTEN pe3aHneM. Ope3epoBaHUE OCYHIECTBIISIETCS MHOTOJIE3BUMHBIM PEKYILIUM
HHCTpYMEHTOM — (ppe3oit. Dpe3a mpeacrapiisieT co00 TeIo BpaimeHus, o nepudepun
KOTOPOTO MJIK Ha TOPIIE PACIIOJIOKEHBI PEXKYILUE IIEMEHTHI — 3yObs (pesbl. Kaxaprit 3y0
(bpe3bl MOXKHO pacCMaTPHUBAThH KaK Pe3ell C MPUCYIIUMHU eMy KOHCTPYKTHBHBIMH U
rCOMETPUUICCKUMU IMapaMeTpaMu: NCPEAHUC U 3aJHUEC ITOBEPXHOCTHU, I'NNTAaBHBIC U
BCIIOMOTATEIbHBIEC PEXKYIINE KPOMKU, TEOMETPUUYECKUE TTapaMeTPhl: YIJIbI a, g, ] U T. TI.
Haubonee pacnpoctpaneHHble (pe3bl pa3anyaroT o GopmMe U Ha3HAYSHUIO:
MUIMHAPHUYCCKUEC, TOPHOBBIC, KOHIICBBLIC, IITTOHOYHBIC, TUCKOBBIC, YIJIOBBIC, (i)aCOHHI)Ie,
pe3bOOBhIC U T. 1.
Mertona ¢popmooOpazoBaHus MOBEPXHOCTEHN (pe3epoBaHUEM XapaKTePU3yeTCs BpallaTeIbHbIM
JABUXXCHUCM MHCTPYMCHTA (FJ'IaBHOC JOBHUXXCHUEC ) ", KaK IIpaBUJIO, MOCTYNAaTCIbHBIM IBMKCHUCM
3aroTOBKH, YTO SIBJISIETCS JABMXKeHUEM nojgaun OcoGeHHOCTAMH Ipoliecca (ppe3epoBaHus
SIBJISIETCS MIPEPHIBUCTHIN XapaKTep IMpoliecca pe3aHus KaxKIpIM 3y0oM (pe3bl U IEPEMEHHOCTD
TOJIIIIMHBI cpe3aeMoro cios. Kakpit 3y0 Gpe3sl yaacTByeT B pe3aHUM TOJIBKO Ha
OTIpeNIeIEHHON YacTH 000poTa (Ppe3bl, OCTATBEHYIO YaCTh MPOXOIHUT MO BO3IYXY, BXOJOCTYIO,
4yT0 oOecreunBaeT oxXJIaxKAeHHe 3y0a U IpoOIeHUE CTPYKKH. [Tpu uuIMHIPUYECKOM
(dhpe3epoBaHUM IIIOCKOCTEH paboTy pe3aHus OCYIIECTBISIOT 3yObsl, pacloI0KEHHbIE Ha
UMIMHAPUYECKON TOBEPXHOCTH (Ppe3bl.

[Ipu ToprieBoM (ppe3epoBaHUM IIOCKOCTEN pabOTy Pe3aHUs OCYIIECTBIISIOT 3yObs,
PacroJIo’KEeHHBIE Ha IIWIMHAPUYECKOHN U TOPIEBOIl MOBEPXHOCTSX (hpE3BI.
Jluteparypa [1, c. 392, c. 326-327] Bonpocsl ajis
CaMOTIPOBEPKH:

1. Kakue ¢pe3sl npumensor 118 Gpe3epoBaHus IIOCKOCTEN?

2. Kaxoii MPUITYCK HAJI0 OCTAaBJIATH JJII OKOHYATEIHHOTO MPOX0/ia IpH Ppe3epoBaHUH
IJIOCKOCTEN?

3. VkaxkuTe BUIbI M IIPHYUHBI Opaka npH (pe3epOBaHUM ILIOCKOCTEH U MEphI
MpeaynpexaeHus opaka

Tema Pacuer u TabIM4HOE OTPEICIICHUE PAITHOHAIBHBIX PEKUMOB PE3aHus IPU
(bpe3epoBaHUH
Metoauueckue yKa3aHus
K pexxumam pesanust mpu ppe3epoBaHUU OTHOCAT CKOPOCTh pe3aHus, ojauy (MHHYTHYIO, Ha
000poT ¥ Ha 3y0), rmyOuHy pe3anus u wupuny ppesepoanus B. CkopocTs pe3anus, MM/MHUH,
pPacCUMTHIBACTCS KaK OKPYKHAsi CKOPOCTh BpallleHus: (hpe3sl.
Brnusinue nuamerpa ¢gpesbl Ha MPOU3BOAUTEIBHOCTh 00pabOTKH HEOqHO3HAaYHO. C
yBEIIMYEHHEM JTuaMeTpa (hpe3bl MOBBINIAETCS pacyeTHass CKOPOCTh PE3aHUs MPHU MOCTOSTHHON
CTOMKOCTH; 3TO OOBSICHSIETCS TEM, YTO YMEHBIIIAETCS CPEIHSS TONIIMHA CPE3aeMOTO CIos,
yIYUIIAIOTCS YCIOBUS OXJIaXACHUS 3y0a (hpe3bl, Tak KaK yJUTHHIETCS BpeMs HaX0XAeHus 3y0a
BHE 30HBI pE3aHusI.
C 1enbio MOBBIICHHSI IPOU3BOIUTEIHLHOCTH JTydIlle BEIOUPATh (Ppe3bl OOJIBIIEro qHaMeTpa,
MTOCKOJIbKY C YBEIMUEHUEM CKOPOCTH PE3aHUsl MPOMOPIUOHAIBHO YBEIMYUBACTCS YaCTOTa
BpatieHus Gppe3bl 1 MUHYTHAS To1a4a (P MPOTMOPIIMOHAIBHOM YBEIHMYEHUH YKclia 3yOheB
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¢bpe3br). BozMokHOCTH yBennueHus AuameTpa Gpe3 OrpaHuIMBaIOTCSt MOIIHOCTBIO U
KECTKOCThIO CTaHKa, pa3MepaMU HHCTPYMEHTAJIbLHOTO OTBEPCTHS B IIIMH/EIE CTaHKA.

Cuunbl pezanus. B mporecce paboTsl (pesa JomKHa PEoJ0IeTh CyMMapHbIe CHITbI PE3aHus,
JEWCTBYIOIINE Ha KaXK/IbIi 3y0, HAXOSIIUIACS B KOHTaKTe ¢ 3aroToBkoi. [Ipu ¢pesepoBanun
HWIAHAPUIECKOH MpsiMo3y0oii (ppe3oii paBHOICHCTBYIOIIYIO CHITY pe3aHus P MoxHO
Pa3OKHUTh HA OKPYKHYIO COCTABIISIIONIYIO Pz, KacaTenbHYIO K TPaeKTOPHUH IBMXKEHUS 3y0a, U
Ha paJiMaJIbHYIO COCTaBIIsAOIIYIO Py, HanpaBieHHyro no paauycy. Cuiny P MoxxHO Takke
Pa3iIoXKUTh Ha BEpTUKaIbHYIO P 1 ropusoHTanbHyto P, cocrasistoniue. [Ipu ¢ppesepoBanuu
MWIAHAPUIECKUMH KOCO3yOBIMH (Ppe3aMu B OCEBOM HAIpaBJICHUH JIeHCTBYeT oceBas cuia PO
IIpUYeM, 4eM OOJIbIIIE YroJl HAKJIOHAa BUHTOBBIX KaHABOK (pe3bl CO, TEM OHA OOJIbIIIE.
Jluteparypa [1, c. 392, c. 329-330] Bonpocs! 117151 CaMOTIPOBEPKU:

1334531. Ot kakux (pakTOpoB 3aBUCHT BHIOOP pekrMa pe3aHus pu Gppe3epoBaHIH ?

2. Tlepeunciure MOPSIOK BEIOOPA PEKMMA PE3aHMs?

3. Kak BIHseT CTOMKOCTE (ppe3bl Ha CKOPOCTh pe3anua? 4. UTo HasbIBaeTCs
9KOHOMUYECKON CTOMKOCTHIO Ppe3nI?

Tema Konctpykiuu ¢pes. BeicokonmpounsBoautensHbie Gpe3sl MeToaudeckue
yKa3aHUs
Pa3nuyaroT nienpHbIe, cOCTaBHBIE U COOpHBIE KOHCTPYKIUU ¢pe3. LlenpHbie (hpess
M3TOTOBJISIOT MOJHOCTHIO U3 MHCTPYMEHTANIbHON) MaTepuana. Y COCTaBHBIX (ppe3 pexylyro
4acTh U3TOTOBJISIOT U3 HHCTPYMEHTAJIBLHOTO MaTepHaa, a MpUBapeHHbIN K Hell XBOCTOBUK U3
KOHCTPYKIMOHHOMU cTanu. K cocTaBHBIM OTHOCSTCS Takke (hpe3bl, y KOTOPBIX 3yObst —
MJIACTUHBI M3 HCTPYMEHTAJIBLHOTO MaTepuasa HalmanBaloT Ha Kopryc ¢pesbl. Y cOopHbIX (pes
3yObsl 3aKPEIIAIOT B KOPIYCE MEXaHUYECKH C MOMOIIBIO CIIEUATbHBIX KPENEKHBIX SJIEMEHTOB.
Pexxymuii ameMeHT — 3y0 — MOXET MPEACTaBISATh COO0M pe3el] C HamasHHOW TBEPI0CIIIaBHOM
TJTACTUHKON MJIM MOHOJIMTHYIO TUTACTUHKY U3 MHCTPYMEHTAIbHON CTaJIU, TBEPJIOTO CIIJIaBa WK
JPYroro MHCTPYMEHTAIbHOTO MaTepHara.
Haubonee koMmakTHYI0 KOHCTPYKIUIO UMEIOT LeNbHbIE U cocTaBHbIE (hpe3bl. [Ipu HeGombIx
pasMepax y HUX MOKET ObITh O0JIbIle 3yObeB, 4eM y cOOpHBIX (ppe3. HemocTaTku 1enbHbIX
(pe3 — MOBBIIICHHBII pacXoJ UHCTPYMEHTAILHOTO MaTepuaa; COCTaBHbIX C HaaiHBIMU
IJIACTUHKAMH TBEPABIX CIIJIABOB — HEBO3MOXKHOCTh PETYIUPOBAHUS MTOJIOKEHUS 3yObEB MpHU
M3HOCE U TPYJHOCTh BOCCTAHOBJICHHS B ClIy4yae MOJIOMKH. J[j1s mepeTouku Takue ¢ppesbl
HE0OX0IMMO CHUMATh CO CTaHKA.
COopHbIe KOHCTPYKIIMU oOecreunBaroT HarboJiee palliOHaIbHOE HCIIOJIb30BaHNE
MHCTPYMEHTAJILHOTO MaTepuaia. M3HoeHHbIe 3yObsi MOXKHO OBICTPO 3aMEHUTh, HE CHUMAs
¢bpe3y co cranka. BeneacTBre 3TOro coOKpalamTes MoTepyu BPEMEHH, CBA3aHHbBIE CO CMEHOU
UHCTpYMeHTa Jutsl mepeTouek. K HegoctaTtkam cOOpHBIX KOHCTPYKIIUN MOKHO OTHECTH
TPYAHOCTBH pa3MelieHus OOJBIIOTO YKciia 3yObeB B KOPITYCe ONPEAeTICHHOTO pa3Mepa, u3-3a
4ero Mpu paBHBIX JUaMeTpax cOOpHbIEe (Ppe3bl 0OBIYHO UMEIOT MEHBIIIE 3yObEB, YeM IeIbHbBIE
Y COCTaBHBIC; HATMYKE KPENEXKHBIX JeTalleH, YAepKUBAIOIINX PEXKYIIUE YIIEMEHTHI B KOPITyCe,
a cleZIoBaTeNIbHO, MOBBIIICHHYIO TPYA0EMKOCTh U3rOTOBJICHUS (hpe3; BEICOKHE TPeOOBaHUS K
TOYHOCTU 00paboTKH 0a30BBIX MOBEPXHOCTEN, 00ECIIEUNBAIOIINX 3a/JaHHOE MOJI0KEHNE
BCTaBHBIX 3yOb€B, M K TOYHOCTU Pa3MEpOB CAMUX 3yObeB B KOHCTPYKLUSX, TJIe CMEHY 3yObeB
BBITMOJIHAIOT 0€3 MOCIeAyIoNIe TOHKOW PEeryIMpOBKH UX MOJIOKEHHS B KOpITyce Qpe3bl;
COOTBETCTBYIOIIME TPeOOBaHMSI K TOYHOCTH TBEPOCIIIIABHBIX MIIACTUHOK B KOHCTPYKIIUSAX
¢bpe3 c MexaHMYeCKH 3aKperiieMbIMU HeTlepeTaunBaeMbIMU MacTuHKamu. Jlutepatypa [1, c.
392, ¢. 335-341] Bompocsl [u1si caMOIIPOBEPKHU:

1. Kakue KOHCTpYKIMK TOPHOBBIX (pe3 BbI 3HAETE?
2. Tlepeunciure reoMETPHYECKUE TAPAMETPBI TOPLOBBIX Ppe3?
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3. Kak BImsieT BCIIOMOTATeNbHBIN yroJl B IIIAHE HA MIEPOXOBATOCTH MOBEPXHOCTH?
Pa3nen Pe3nOonape3anue
Tema Hapesanue pe3bObl pe3iiaMu, METYHKAMU U TUIAIIKAMU
Meroauueckue ykazaHus
[TpuMeHSIOTCS CeTyIoIie CroCoObl MOTydeHHs Pe3b0:
ne3BuiiHas 00paboTKa pe3aHueM;

- abpa3uBHas 00paboOTKa;
= HaKaTbIBAHHC,
= BBIAABJIMBAHUC ITPCCCOBAHUCM

- JIUThE;

aneKTpopU3NYECKas U IEKTPOXUMHUUEcKast 00paboTKa.

Haubonee pacripocTpaHeHHBIM U YHUBEPCATBHBIM CITIOCOOOM TIOJIYYEHHS Pe3h0 SABISETCSA
ne3BuiiHas 00paboTka pezanueM. K Heit oTHOCSTCS:

- Hape3aHUe HapyXXHBIX pe3b0 IIallKaMH;
- Hape3aHue BHYTPEHHUX pe3b0 METUHKAMU;

- TOYEHHE HapY>KHBIX U BHYTPEHHHUX Pe3b0 pe3b00BBIMU pe3laMu U rpeOeHKaMu; -
pe3bbodpe3epoBaHUE HAPYKHBIX U BHYTPEHHUX pe3b0 AUCKOBBIMU U YEPBAYHBIMU (pe3amu;

- Hape3aHHUe HapyXXHBIX U BHYTPEHHUX pe3b0 pe3bO0OHApE3HBIMU TOJIOBKAMU; - BUXPEBas
00paboTKa HapyKHBIX U BHYTPEHHUX Pe3b0.

HakatwiBanue siBnsieTcst Han0Oosiee BBICOKOIIPOU3BOIUTEIHHBIM CITIOCOO0M 00pabOTKH Pe3b0,
00ecIeunBarouM BEICOKOE Ka4eCTBO MoydaeMoi pe3b0nl. K HakaThIBaHUIO pe3b0 OTHOCSTCS:

- HaKaThIBAaHWE HAPYXHBIX PE3b0 ABYMS WM TPEMs POJIMKAMU C PaIUaIbHOMN, OCEBON MITH
TAaHT€HIIMAIILHOU MOIayei;

HaKaThbIBaHUE HAPYXHBIX U BHYTPEHHUX pe3b0 pe3bOOHAKATHBIMU MOJIOBKAMU;

HAKaTbIBAHHUC HAPYKHBIX p6356 IIJIOCKHUMH IIJTallIKaMU,

HaKaThIBAHUE HAPYKHBIX Pe3b0 HHCTPYMEHTOM POJIMK-CETMEHT; - HAaKaThIBAHNE
(BBIIABIMBAHUE) BHYTPEHHUX pe3b0 O€CCTPY)KEUHBIMU METUYHKAMH.

Br16op cioco6a n3rotoBieHus pe3b0Obl 3aBUCUT OT TUIA MPOU3BOACTBA. OCHOBHBIM KPUTEPUEM
BBIOOpA crtoco0a 00pabOTKH JOJKEH OBITh SKOHOMUYECKUH. OIIEHKa 110 STOMY KPUTEPHIO
00s3aTeNbHO OJKHA ObITh KOMILJIEKCHOM U BKITIOYATh HECKOJIBKO COCTABJISIIOIIMX - CTOUMOCTD
CaMoro MHCTPYMEHTA, CTOMKOCTh MHCTPYMEHTA (M, COOTBETCTBEHHO, CTOMMOCTh HHCTPYMEHTA,
OTHECEHHasl K OJIHOMY OTBEPCTHUIO) U BpeMsi 00pabOTKU OTBEpCTHS (U, COOTBETCTBEHHO,
MepeHeceHHasl Ha OJTHO OTBEPCTUE CTOMMOCTh CTaHKOYaca).

Jluteparypa [1, c. 392, c¢. 315-318] Bonpocs! nns

CaMOTIPOBEPKH:

1. Kakumu MHCTpyMEHTaMHU MOYKHO Hape3aTh pe3b0y?
2. Kaxk yctpoeH MeTunk?

3. Kak Hapesaercs pe3b0a IIIamKkoi?

4.

Kak oTnnuute npaByro pe3s0y OT J1eBoit?
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Tema Hapesanue pe3nObl ppe3amu

Meroaudeckue ykazaHus

®pe3epoBaHue pe3bObI MPOU3BOAAT IPU IBYX OTHOCHTEIBHBIX IBUKCHHUAX 3aTOTOBKU H
MHCTPYMEHTA: BPAIATEIIbHOM H MOCTYNATEIbHOM, ITyTeM MOCIIE0BAaTEILHOIO OOKATHIBAHUS C
BHEIIHWUI WJIM BHYTPEHHUM KacanueM. [logaua Ha 000poT 3aroToBKH (/1715 MIaHETapHO -
(bpe3epHBIX CTAHKOB — Ha OJWH 000POT HHCTPYMEHTA BOKPYT 3arOTOBKHM) paBHA X0y pe3bObl
(xox paBeH miary pe3bObl, YMHOXKEHHOMY Ha YHCJIO 3aX040B) dpezepoBaHreM MOTYT ObITh
IIOJIyY€HBI BCE BU/IbI IMJIMHAPUUYECKUX U KOHUUECKUX Pe3b0, 32 UCKIIOUEHUEM MPSIMOYTOJIbHBIX
¢ yriioM npoduis & = 00.

Paznuuator MOHONUTHEIE U COOpHBIE pe3b00BbIe (hpe3bl OTHOHUTOUYHBIE (AUCKOBBIC WIIN
TOPIIOBBIE) U MHOTOHUTOYHBIE — IrpeOCHYATEHIE.

JluckoBele (hpe3bl MPUMEHSIOT 711 HApe3aHUsl JUIMHHBIX pe3b0 KPYIHOIO 11ara u
MHOT03aX0/IHBIX pe3b0. Dpe3bl U3rOTOBIIAIOT C OCTPO3aTOUYEHHBIMU 3YObSMHU U YCTaHABIMBAIOT
OTHOCHUTEJILHO OCH 3arOTOBKH TOJ] YIJIOM Mo beMa pe3b0bl. ['pedbenuaTsie (pessl ciayxar st
Hape3aHus pe3b0, AMHA KOTOPBIX Ha ABa-TPHU X0J4a Kopoue mupHuHbl ¢ppe3sl. Ocu rpedbeHyaroi
(pe3bl ¥ 3ar0TOBKH JIEXKAT B OJTHOM MIIOCKOCTU. BUTKM Hape3Ku — KOJIbLIEBbIE.

I'peGenuaTsie Gpe3bl U3TOTOBISIOT U3 OBICTPOPEKYIIEH CTAIM U TBEPOTO CIJIaBa —
MOHOJIUTHBIE WM C MPUTIASHHBIMU IIJIJACTUHKAMH U COOpPHBIE — C peWKaMH WU TUCKOBBIMHU
rpebenkamu. Pasmepsl ux perinamerntupoansl 'OCTowm.

IIpu BrIOOpE rpedenyaroit pe3r0b0BOil Ppe3bl ClieyeT YUUTHIBATh MOJIENb CTaHKA U
KOH(pUTYparuio oopadaTeiBacMoil 3aroToBKH. JlomycTumbie 3HaUeHus auameTpa D dpes
BBIOMPAIOT IO HOMOT'PaMMe€ B 3aBHCUMOCTH OT OCHOBHBIX ITapaMeTpoB pe3bObl. Juametp dpess
JUTsl BHYTpEHHEH pe3b0bl IEPBOHAYATLHO IPUHUMAIOT paBHBIM 2/3 nuameTpa (ppesepyemoit
pe3bOBbI, a 3aTeM MPOBEPSIOT 10 HOMoTrpaMmme. [lomyunTs monHsi TekeT [loanucarbes Ha
pacchlIKy!

JI1st yMeHbIIIeHHs BUOpaLHii py pe3b00dpe3epoBaHUN PEKOMEHIAYIOTCS (pe3bl C BHHTOBBIMHU
KaHaBKaMH C yrjoMm noabemMa = 5°. Jlns npaBopexymux ¢ppe3 HanpaBieHHEe BUHTOBBIX KaHAaBOK
JeBoe, IS IeBopexyImux — npasoe. [Ipu mare pe3sObl 1 MM ciienyeT npuMeHsTh Gpessl ¢
IaXMaTHBIM MPO(UIIeM Hape3KH: Mpo (U YETHBIX 3yObEB CMEIEH OTHOCUTEIBLHO MPOhUIIs
HEUYETHBIX 3yObEB Ha IIar pe3bObl.

Ope3epoBaHue HAPYKHBIX pe3b0 rpedeHuaThiMU (Ppe3aMu BHYTPEHHETO KacaHHs 00ecrieunBaeT
0o0Jiee BHICOKYIO MPOU3BOAUTEIBHOCTD. [’ pebeHuaTbie ppe3bl BHYTPEHHETO KACaHHUs COCTOST
0OBIYHO U3 KOPITyCa U 3aKPEIUICHHBIX HAa HEM paJHaibHO JUCKOBBIX rpeOeHOK. BHyTpeHHMIA
muametp ¢pe3nl Ha 3-10 MM Oosbiie quamerpa gppe3epyeMoid pe3bOsbl.

Jluteparypa [1, c. 392, ¢. 315-318]

Bormpocs! 15 caMmomnpoBepKu:

1. HasoBure pa3HOBUIHOCTH TOPLOBBIX (Ype3
2. Kak ompeJenurs yro noabeMa BUHTOBOM TuHuH (pe3
3. Tlo KakuM pU3HaKaM KiaccU(PUIUPYIOTCs Pe3bOOBbIE PPe3bl

Buner nBukenus npu ¢ppe3epoBaHuU pe3bObl

Pa3nen 3ybOonapeszanue

Tema Hapesanue 3yObeB 3y0UaThIX KOJEC METOJIOM KOMTUPOBAHUS U OOKaTa.
3y0oHape3HbIe HHCTPYMEHTHI
Meroueckue ykazaHHs
Hapesanue 3y0beB IPOU3BOANUTCSI METOIOM KOTIMPOBAHUS MIIM METOJIOM OOKATKH.
Merto1 KOMUPOBAHUS SABISIETCS MEHEE PACIIPOCTPAHEHHBIM, YeM MeTo]] 00kaTKH. OH
NPUMEHSETCS B OCHOBHOM IPH 00paboTKe 3y0UaThIX KOJIEC HE IBOJIBBEHTHOTO MPOQUIIS U IPH
PEMOHTE, eClIi HET 3y00Ope3HOT0 000pyA0BaHHS, pabOTAIOIIETO MO METOTY OOKATKH.

19


http://pandia.ru/text/categ/nauka.php
http://pandia.ru/text/categ/nauka.php
http://mail.pandia.ru/lists/?p=subscribe&id=2
http://mail.pandia.ru/lists/?p=subscribe&id=2
http://mail.pandia.ru/lists/?p=subscribe&id=2

CymiHocTh MeT0/1a KOTIMPOBAHUS 3aKIII0YAETCS B TOM, YTO U3rOTOBJICHHE 3y04aTOTro BEHIIA
MIPOU3BOANUTCS HHCTPYMEHTOM, HUMEIOLINM PO (HIIb, COBIANAIOMINIA C TPO(UIEM €ro BIauHbI.
[Tocne Hape3aHust OJJHON BIIAWHBI C OMOIILIO TUCKOBOM (MM MABIIEBOM) (pe3bl 3ar0TOBKA
MIOBOPAYMBACTCS HA YIJIOBOM 1Iar, M MPOIecC MOBTOPSETCA 70 TEX MOp, OKa He OyayT
Hape3aHbl BCE BIIA/IUHBIL.

[Tpu Hapezanuu 3y0UaTHIX KOJIEC IO METOAY KOITMPOBAHUS [T KaX/I0TO COUETAHUS W HYKHO
UMETh OTIIeNbHYI0 Ppe3y. Ctanmaapt npeaycMarpuBaeT 6osiee 50 MoIyseH, U YUCIIo
yrnotpebisemsix 6osee 100. [ToaToMmy B yHHUBEpCaIbHOM KOMIUIEKTE JIOJDKHO OBITH HE OoJiee
5000 ¢pes.

OcCHOBHbBIE HETOCTATKH METO/A KOIMPOBAHUS: a)HU3Kas

TOYHOCTB;

0) 00JIBIIIOE UHCTPYMEHTAIBHOE XO3SIICTBO - B HAOOPE OJTHOTO MOYJISI (M OCHOBHOTO II1ara) 7o
26 UHCTPYMEHTOB;

B) HHU3Kas MPOU3BOUTEIBHOCTD, T. K. BIIAJIMHBI HAPE3AIOTCS MOCIIEIOBATEIHHO, a HE
OJTHOBPEMEHHO (ITOT HEJIOCTATOK HE XapaKTEPeH IS MPOTSHKEK U TOMY IOI00HBIX
UHCTPYMEHTOB).

[Tpu HapezaHuu 3y0UaTHIX KOJIEC TI0 METOAY OOKATKH PEKYIINNA KOHTYP HHCTPYMEHTA UMEET
ouepTaHue peKku. ABTOMaTHUECKOE 00pa30BaHKE IBOJIBBEHTHOTO MPOGWIIS, TIPH Hape3aHUU
3y09aThIX KOJIEC TI0 ATOMY METO/Iy, TIOJy9aeTCsl B pe3yIbTaTe COTJIACOBAHHBIX MTEPEMEIICHUI
3y0Ope3HOro MHCTPYMEHTA U 3arOTOBKH KoJieca. [Ipu 3Tom 3y0bst hopMHpYIOTCS TOCTENEHHO
M OJJHOBPEMEHHO TSt Bcero kosteca Jluteparypa [1, ¢. 392, ¢. 294-295]

Bomnpocs! 1151 caMonpoBeEpKu:

1. Kakue kunemaTnueckue mapbl IMHTHPYIOTCS TIPU HAPE3aHUH 3y0UaThIX KOJIEC METOIOM

oOxara?

2. UYto Takoe yepBsiuHas ppesa, 100K, mesep?

w

Uto Takoe nmpousBoslIee Kojieco?

4. XapakTepUCTHKH METOJOB KONUPOBaHUs 1 orndanus. O61acTs npuMeHenns. 5. B uem
3aKJII0YAETCs] METO] KOMTMPOBAHUS MpHU 3yOoHape3aHuu (MHCTPYMEHT, ABMXKECHUS,
JOCTOMHCTBA U HEJOCTATKU)?

Tema Pacyer u TabnuuHOE OrpeeieHne PEKUMOB pe3aHus Mpu 3y00pe3aHHH.
Koncrpykiuu 3y00pe3HbIX HHCTPYMEHTOB.
Metouueckue yKazaHus
[Ipu Hape3zanuu 3y0UaThIX KOJIEC C YUCIOM 3yObeB Z= 60 MPUMEHSIOTCS OJHO3aX0IHbIE U
nByx3axoiHble Gppésbl. Ecau uyncnio 3y0OpeB Hape3aeMoro Kojeca U YUCIo 3aX0/10B (pe3bl He
MMEIOT OOLIUX MHOKHUTENEH, To Oepercs ¢ppe3a MHOr03aX0IHasl.
['myOuna pe3anus t onmpenensieTcs YUCIoM MPOX0A0B, HEOOXOIUMBIX JUIsl IIOTHONH 00paboTKU
BNaauHbL. [Ipr 4epHOBOM Hape3aHUU YKCIIO IPOXOJA0B BHIOMPAETCS B 3aBUCUMOCTH OT MOAYJIS
Hape3aemMoro 3y0a, MOIIHOCTH cTaHKa U skecTkoctu cucrembl CITUL.
Hunuaapudeckue Kojeca ¢ MOAyJeM m = 2 MM M KOHMYECKHE KoJieca C MOIyJIeM m = 3 MM
HapesaroTcs 3a ouH mpoxo. Komeca ¢ 601biuM MoaynemM Hape3aroTces 3a JBa rnpoxoja. [lpu
3TOM MEPBBINA MPOXO]I MPOU3BOAUTCS C TTyOMHOM pe3anus t = 1,4m, a BTOpo# - ¢ ri1yOuHOU
pe3anus t = 0,7T.
UncToBO# MpoXo1 MPOU3BOIUTCS 32 OJJUH MPOXO]I 32 UCKITIOYEHHEM 00pabOTKU
IHHAPUYECKUX KOJIEC JUCKOBBIMU J0JI0SKAMHU MPH BBICOKUX TPEOOBAHUAX K IIEPOXOBATOCTH
00paboTaHHON MOBEPXHOCTH M K TOYHOCTH 3yObeB Koseca (Tpu m =3 YKCIIO0 MPOXOJIOB 1= 2).
[lecTepHu-Banuku, oOpadaThiBaeMble B LIEHTPAX, aXe MPU MallbIX MOAYISAX Hape3arTcs 3a 2-
3 mpoxoja.
[Tomaua s 3aBUCUT OT 33JaHHOTO KayecTBa MOBEPXHOCTH Hape3aeMbIX 3yObeB U TpeOyeMoit
TOYHOCTH, MOIIIHOCTH U JK€CTKOCTHU CTaHKa; IPOYHOCTH MEXaHU3Ma MOJauu;
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oOpabaTbIBaeMOT0 MaTepuaia; pa3MepoB Hape3aemoro 3yoa. Ilogaun npu Hape3aHun
BHYTPEHHUX 3yObeB KoJieC A0J0SKaMu CO CPEIHUM AUAMETPOM 75 MM BBIOMPAIOTCS 110
TabJIMIIaM PEKOMEHIyeMBIX MOAaY U Hape3aHus KoJieC BHEUTHero 3aueruieHus. [Tpu
CpeHEeM JIMaMeTpe J0JI0sSKa MEHbIIIEe 75 MM MoJladya YMEHbIIIAETCS.

B 1ensx noBwIeHNs MPOU3BOIUTENFHOCTH (Ppe3epoBaHms 3y0UaThIX KOJIEC YEPBIYHBIMU
MOJIyJIBHBIMH (pe3amMu U (hpe3epoBaHNs IITUIIEBBIX BAJIOB YEPBIYHBIMU (Ppe3aMu
PEKOMEHYIOTCSI OCEeBBIE TIepeMenieHns (pe3bl 3a BpeMs paboThl MEXKAY MEPETOUYKaMU. DTO
JAeT BO3BMOXKHOCTh YBEITMYMBATH CKOPOCTH pe3anust 10 30%.

[Tonyuuts nonnsiii Texer [loanucareces Ha

pacchuIKy!

Ha3nauenue pe>xuMOB pe3aHHs ITPH IMIEBUHTOBAHUH 3y0YaThIX KOJIEC UMEET HEKOTOPHIE
ocobeHHOCTH. J1JIs IIEBUHTOBAHMS KOJIEC C MPSIMBIMH 3YObsSIMU TIPUMEHSETCSI AUCKOBBIN IIEBEP
C KOCBIMU 3yObsSIMU, HAKJIOHEHHBIMH K ocu o] yriom 10-15°, a 1u1st koJsiec ¢ KOChIM 3yOOM -
MpsIMO3yOble IIEBEPHI TN KOCO3YObl€ C pa3HMIIEH B HAKJIOHE 3yObeB KoJieca U 1IeBepa B
npeaenax 10-15°. 1ys MOBBIMIEHHS] TOYHOCTH IIEBUHTOBAHUS YHCIIO 3yOheB Y IIeBepa OepeTcst
HEKpPATHBIM YHUCITY 3YObEB.

[Ipu mIeBMHrOBaHUHU TITyOMHOM pe3aHus sABIsSETCS MPUIYCK Ha 00pabOTKY, KOTOPHIH
OTIpEeJIeNIAeTCS B 3aBUCUMOCTH OT (OpMBbI 3y0a (IIpsIMOM, HAKIIOHHBIN ), BETMYMHBI MOy
yria 3auerienus (no npoguiro). Ilpu meBUHroBaHUM OMPENENAIOT Ba BUAA MMOAAY: SO -
MPOI0JIbHAS TI0/1a4Ya CTOJIA 32 OJIUH 000POT AETalld, MM/00; SpaJl - paAralibHasl To/1ada Ha OJTUH
X0J croja, MM/xo1. OKpyKHasi CKOPOCTb LIIEBEpa Ha Ha4aJIbHOM JMaMeTpe OIpeesieTcs B
3aBHCHUMOCTH OT 00padaThiBa€MOro MaTepuasa.

MormHocTh 3y0odpe3epoBanus N onpenensieTcs Mo pacyeTHBIM (GOpMYyJIaM HIIH 110
HOpMaTHBAaM.

Jluteparypa [1, c. 392, ¢. 312-318] Bonpocs! mis

CaMOIIPOBEPKHU:

1. B uem 3akmouarorcs 0co6eHHOCTH nporecca GppezepoBanus?

2. OO6bACHUTE 3HAYEHHE BCEX BEIMYUH B (JOPMyJIax pacuyera OCHOBHOTO BPEMEHM MPH
Pa3IUYHBIX OMepaIUsiX.

3. Kak onpezienuts 3aTpaThl BpEMEHH HA TEXHOJIOTHYECKOE 00CTYKMBAHUE TIPU 3y0OPE3HBIX
paborax.

4. Yrto moHuMaeTcs o a OIITUMAaJIBHBIM PEXKUMOM PE3aHus IIpU pa60Te Ha MCTAJUIOPCIKYHINX
CTaHKax.

5. Kakue BubI H3HOCA IIPEOONALAIOT IIPU HU3KUX CKOPOCTAX PE3aHMs U modemy? B uem
3aKIrouaeTcs ux ¢puznueckas npupoaa’?

6. OOBICHUTE BIUSHUE DJIEMEHTOB pexKuMa pe3aHnsd Ha TEMIICPATYPY pE3aHUA

Paznen IIporsaruBanue

Tema [IlIpornecc nporsaruBanus. Pacuer u TabnuyHoOE onpesieieHne
palMOHAIIBHBIX PEKUMOB PE3aHUS IPU IPOTATUBAHUU
Meroanueckue ykasaHus
[IpotaruBanue — Mmexanndeckas 00paboTKa BHYTPEHHUX U HAPYKHBIX TOBEPXHOCTEH C
MPSMOJUHEIHHON 00pa3yroleil ¢ MOMOIIbI0 MHOTOJIE3BUHHOTO PEXYIIEr0o HHCTPYMEHTA -
MPOTSHKKU. 3ar0TOBKA MPH MPSMOJIUHEITHOM MPOTATHBAHUH HETOABI>KHA. OCOOEHHO
3¢ dEeKTUBHO MPOTATHBAHKUE CIOXKHBIX M (PAaCOHHBIX Mpoduiel 3aroToBoK. HaxoauT mupokoe
IIPUMEHEHHUE B MACCOBOM M CEPUMHOM ITPOU3BOJICTBAX. B MEJIKOCEPUIHOM U €TMHUYHOM
MIPOM3BOJICTBAX 00padaThIBAIOT MOBEPXHOCTH, K KOTOPHIM MPEIBSIBISIFOTCS] BBICOKHE
TpeOOBaHUS K TOYHOCTHU U MMapaMeTpaM HIepOXOBATOCTH.
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OCHOBHOE OTJIIMYHME MPOTATUBAHUS OT IPYTUX METOJOB 00pPaOOTKHU - OTCYTCTBYET JBH)KECHUE
nonaun Ds. 3HaueHue moaauu 3aKiIr04eHo B KOHCTpyKIuu camoro PU. Pasmep kaxaoro
MOCIIEAYIOWIETO 3y0a MPOTSKKH, OOJIBIIE MPEABIIYIIET0 HA BEIMYUHY, YACIEHHO PABHYIO
nosave Ha 3y0 Sz. Kaxxpiii 3y0 TONBKO OJIMH pa3 yIyBCTBYET B MPOLIECCE PE3aHMUS.
[IpoTsruBanuem 0O6pabaTHIBAIOT pa3IMyYHbIe BHYTPEHHHE U HAPY)KHBIE, a TAK)KE TOTYOTKPBITHIC
MIOBEPXHOCTH.

CyiiecTByeT /1Ba BapuaHTa MPOTArUBaHUs: CBOOOAHOE U KOOpAUHATHOE. Bee npoTsikku
paboTaroT Ha pacTsHKeHHE, T. K. cuiia P mpukiaapBaeTcs K 3aMKOBOM YacTH.

Ecnu cuna npukiaapIBaeTcs K 3aAHEH YaCTU MPOTSXKKHU, TO TAKOM MeTO1 00pabOTKU HA3bIBAIOT
MPOIIMBAHUEM, A PEXKYIIUN MHCTPYMEHT - MPOLIMBKOMU. [IpommBka paboTaeT Ha cxxaTue u
POA0IbHBINA N3rHO. [IpomMBKY Yale BCero mMpuMEHSIOT [T KaTuOpPOBKH BHYTPEHHUX
OTBEpPCTHUH BBICOKOM TouHOCTH. VIHOT]a OCneIHUE CEKIMH MPOLIMBKHI WU MPOTSHKKU
BBINIOJIHSAOT NOJYKPYTIIBIMU JUISl pa3BaJIbLIOBKU - CTJIaKMBaHUS LIEPOXOBATOCTH U MPUJAHUS
MTOBEPXHOCTH BBICOKHMX 3KCITyaTallHOHHBIX CBOWCTB.

[Ipu npoTsruBaHuM NPUMEHSIOT TPODUIBHYIO, TEHEPATOPHYIO U MIPOIPECCUBHYIO CXEMBI
Cpe3aHusl IPUITYCKa.

[Ipu npoduiibHOI cxeme cpezaHus MpHUITycka reoMeTpuyeckas opma Bcex 3yObeB 1o100Ha
poUITI0 OKOHYATEIIBHO 00paO0TaHHON MOBEPXHOCTH 3arOTOBKU. JTa CXeMa pPe3aHus UMEET
OTpaHHYEHHOE MIPUMEHEHNE BCIIEICTBUE TPYAHOCTH U3rOTOBIECHUS MPODUIBHBIX MPOTSIKEK.
[Ipu renepatopHol cxeme cpezaHus MpUITycKa NePBbIN 3y0 MPOTHKKUA UMEET KPYriayo Gopmy,
BC€ MOCIEAYIONINE 3yObsi UMEIOT TaKXkKe KPYTiyto GopMy B BHJIE YacTeH OKPYKHOCTH - JIyT.
Onu Gosiee MPOCTHI B U3TOTOBJIEHUH, WX MPOIIE 3aTaYNBATh MOBTOPHO U C€0ECTOMMOCTh MX
M3TOTOBJICHUS HIJKE, UEM Y IPOTSKEK, paboTaromux mno npodpuibHoi cxeme. KBagpaTHsie,
MHOTOTpaHHbIE, KOOPAUHATHBIE MIPOTSHKKU [Tl CPE3aHUs MPUITYCKa U3TOTOBIISAIOT IO
TE€HEepPaTOPHOU CXeMe.

[IporpeccuBHyI0 CXeMy pe3aHus UCIOJIB3YIOT, KOTJa MPOo(GUIbHOE U T€HEPaTOPHOE
MPOTATUBAHUE HEBO3MOXKHO.

B xauectBe COTC (COX) npu mpoTArMBaHUH UCTIOIB3YIOT AIMYJIbCHH,

cynsdodpeso, a Tak xe cMech kepocuHa U Macia. O6paboTKa YyTyHHBIX 3aTOTOBOK
npou3BouTCs 0e3 oxnaxkaeHus. Jlureparypa [1, c. 392, ¢. 266-270] Bonpoch! mist
CaMOTIPOBEPKH:

1. KakoBbI 0COGEHHOCTH IPOLIECCA PE3AHUS TIPU MPOTATUBAHUM?

2. Yto 0becrneynBaeT BHICOKYIO TOYHOCTE (DOPMBI M pa3MepoB 00pabaThIBaeMOii MOBEPXHOCTH
P MPOTSITUBAHUU?

3. Uto 00ecreunBaeT LeHTPUPOBAHKE 3arOTOBKU O OCH MPOTSIKKH, €CITH IPOTATHBAETCS
OTBEpPCTHUE B JINTOM UJIM MITAMIOBAHHOM 3arOTOBKE 0€3 €€ MpeIBapUTEIbHOI 00paboTKI?

4. B kakux LeIaX MHOTA IPUMEHSIOT IPOTATMBAHKE BMECTO IPYTHX METOI0B 00pabOTKH,
HampuMmep cTporanus, ppesepoBaHusi?

Paznen Ilnudosanue

Tema  AOGpasuBHble HHCTpYMeHTHI. [Iponece numposanus Merouueckue
yKa3aHUs
HInupoanre — nporecc 00pabOTKH 3ar0TOBOK pe3aHHeM abpa3suBHBIM HHCTPYMEHTOM
(xpyramu, Opyckamu, aOpa3sMBHBIM HHCTPYMEHTOM Ha T'MOKON OCHOBE, CBOOOHBIM a0pa3uBOM).
AOpa3uBHBIE 3€pHA PACHOJIOKEHBI B Kpyrax 0eCIOpsSA0YHO U YAEPKHUBAIOTCS CBA3YIOIIUM
MmatepuanioM. Ilpu BpamieHnu kpyra B 30He €ro KOHTakTa ¢ 00pabaThiBaeMoii MOBEPXHOCTHIO
9acTh 3€PEH Cpe3aeT MaTepual 3aroToBku. O6paboTaHHas MOBEPXHOCTH MPEJICTABIIAET CO00i
COBOKYITHOCTb MHUKPOCJIEJIOB BO3AEHCTBUS aOpa3uBHBIX 3epeH, MOITOMY WHOT/AA MITU(OBaHUE
OTIpENIeNAIOT KaK yIpaBIsieMOe N3HAIIMBaHUE 3aroTOBKU. CKOPOCTh pe3aHus MpH NUTH(OBAHUU
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30m/c. llnudoBanmueM MOKHO TPOU3BOIUTH YUCTOBYIO 00pPaOOTKY 3arOTOBOK M3 Pa3IMYHbBIX
MaTepHUaIOB, UMEIOLINX Pa3HYIO0 TBEPAOCTD (AJIs 3arOTOBOK U3 3aKaJIEHHBIX CTaJIel — 3TO
OCHOBHOI1 crtoco6 00pabotku). [ToyuuTs nonHenii TekeT [loamucaThest Ha pacchUIKY!

Cxembl numdoBaHus:

- Hapy)KHO€ Kpyriioe numdoBanue B IieHTpax (IyOHMHHOE, Bpe3Hoe, Nuth(oBaHue AByX
B3aMMHO TEPIIEHANKYIISIPHBIX TOBEPXHOCTEN); -IIIOCKOE NUTM(OBaHUE nTeprudeprer 1 TopLHom
Kpyra,

-BHYTpEHHEe UM (oBaHueE;

-BHYTpEHHEE IUIM(OBaHUE C IJIAHETAPHOM Io1a4el; -

OecrieHTpoBoe numdoBanue; -mpoduiIbHOe NUTH(GOBAHHE.

AOpa3uBHBIN HHCTPYMEHT, B OTJIMYHME OT JIE3BUMHOIO MHCTPYMEHTA, UMEET MHOXKECTBO
PEXYIIMX MUKPOJIE3BUM, PACTIONOKEHHBIX Xa0TUYHO. EqMHINYHOE 3epHO MITM(POBATEHOTO
Kpyra MOKET pacIoJiaraTbCsi HA HEKOTOPOM PacCTOSIHUU OT 0OpadaThiBaeMON OBEPXHOCTH,
CKOJIB3UTh M0 00pabOTaHHOW MOBEPXHOCTH (CKOJB3AIINE 3€pHA), MPOHUKATH B 00pabOTaHHYIO
MTOBEPXHOCTh Ha HEOOJIBIIYIO ITYOUHY U J1e(OpMUPOBATH MaTepua 3aroTOBKH, TOJBKO
MJIaCTUYECKU

(mepopmupyromre 3epHa), MPOHUKATH B 00pab0TaHHYIO TOBEPXHOCTH Ha TIIyOUHY,
JOCTAaTOYHYIO JJISI CHATHS CTPYXKKH (pexymiue 3epHa). [To cpaBHEHUTO ¢ JIE€3BHITHOM
00paboTKoil HUTH(pOBaHNE XapaKTEPU3yeTCsl TOBBILIEHHBIM COTPOTHUBIIEHUEM PE3aHUIO,
MTOCKOJIbKY CKOJIB3SIIIIME 3€pHa CO3/IAI0T AOMOJHUTENbHOE TpeHUE, 1ehOpMUPYIOLINE 3epHA —
JIOTIOTHUTEIbHBIE YIPYTYIO U IJIACTUUYECKYIO Ae(QOopMaIiy, a y peKyIIUX 3yObeB YIiIbl pe3aHus
HeonTUMalbHble. KpoMe Toro, cuia pe3anus Ha eTMHUYHOM 3epHEe OOJIbIIe, HO TaK Kak
CHUMAIOTCSI MUKPOCTPYKKH, CyMMapHasl cujla pe3aHusi HeBelIrKa. 3a CueT JONOJHUTEILHOTO
TpeHus u aedopmaluii Temneparypa B 30He pe3aHusi 3SHAUUTEIBHO BHIIIE, YeM TIPH JIC3BUHHON
00paboTKe, MOATOMY BO3MOXKHBI CTPYKTYPHBIE PEBPALLIEHNs METAJUIa B 30HE pe3aHus
(mpwxorn). Jluteparypa [1, c. 392, c. 345-363] Borpocs! 111 caMOTIPOBEPKU:

1. HamuGonee pacnpocTpaHeHHBIE CXEMBI NITA(DOBAHMSI.
2. I'maBHOE JBUKEHHUE JUIS BCEX TEXHOJIOTUYECKUX COCO00B NII(OBAHMSL.

3. OcHOBHBIE y3JIbl KPYIJIOULIM(OBAILHBIX CTAHKOB

Tema Pacuer u TabnuuHOE Onpe/esieHne PAllMOHAIBHBIX PEKUMOB
pe3aHus MpH pa3INyHbIX BUAAX MITU(GOBAHUS
Metouueckue yKazaHus
['maBHBIMH (pakTOpamMu, BIUSIOIIMMEU Ha BHIOOP HIIHM(GOBAIBHOTO KpYra, SBJISIOTCS CBOMCTBA
oOpabaTeiBaeMOro MaTepHana, OKpyHasi CKOPOCTb Kpyra, METOl IIHU(GOBaHUS, KJIACC YUCTOTHI
MOBEPXHOCTH.
OxpyxHasi CKOPOCTh HITH(POBATLHOTO KPyra v 3aBUCUT OT BUAA CBSI3KU U MPOUIIS Kpyra.
JlommycTrMble MaKCUMANIbHbBIE OKPYXHBIE CKOPOCTH IS OOBIYHBIX HUTH(OBATIHHBIX KPYTOB: Ha
KepaMHUYECKOM CBsI3Ke L = 25+35 M/c, Ha OakeauToBOM cBsizke v = 30+ 50 m/c.
Jlnia obecriedeHust HAUOOIBIIEH MTPOU3BOIUTEIILHOCTH BHICOKOTO KJIACCA YUCTOTHI IOBEPXHOCTH
IPY MUHUMAaJIBbHOM M3HOCE Kpyra cielyeT IPUHUMATh OKPYXHYIO CKOPOCTb Kpyra OJIN3KOH K
MaKCUMAaJIbHO JIOITYCTUMOM.
OxpyXxHasi CKOPOCTb I€TAJIA VU U 4YacTOTa BPALEHHs ONPEIEIIAIOTCS B 3aBUCUMOCTH OT
IraMeTpa MITM(OBaHuUs TPYNIbl MaTepuaioB. Ha u3MeHeHHbIe ycinoBUs 00pabOTKH BBOAATCS
MOTPaBOYHbIE KO PHUIIHEHTHI.
PexxrMbl pe3aHust KOPPEKTUPYIOTCS TaKKe Ha MONpaBOYHbIe KO3()(UIIUEHTHI B 3aBUCUMOCTH OT
o0OpabaTbIBaeMOTo MaTepuaia, TOYHOCTH U IIEPOXOBATOCTU TIOBEPXHOCTH, pa3Mepa U CKOPOCTH
1M OBaIBLHOTO Kpyra, crocoda nummgoBaHus U KOHTPOJIS pa3MepoB, (POPMbI TOBEPXHOCTH U
KECTKOCTH JIETAJIM, CTETIEHH 3al0JHEHHs cToJa, (GOpMBI NITH(OBATIBLHOTO Kpyra (YalleuHbli,
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cermeHTHbIH). [TonpaBounsie k03 dumentsr Kk Ha momady onpeaenstoTcst B 3aBUCUMOCTH OT
TOYHOCTH U )KECTKOCTHU CTAHKa.

[TpoBepOYHBIM pacdeToM OIpenesieTCs MOIITHOCTh NUTH(OBAHUS ITPH BEIOPAHHOM PEKIME
obpaboTku Np.

[Ipu onpenenennu noaay cieayer UMETh B BUAY, YTO IIITH(POBAHIE MOBEPXHOCTH COCTOUT M3
TpEX 3TAIOB:

a) CO3/1aHue HaYaJIbHOTO HATATa B CUCTEME — I0Ja4a Kpyra Ha TIyOMHY OUTH()OBAHHUS
BPYUYHYIO WJIM C IOMOILbIO TUAPABINYECKOTI0 YCTPOMCTBA; POJIOJIKUTEIBLHOCTD ITOrO 3Tana He
npessimaeT 0,05 MUH U yJIebHBIN BEC €ro B ONEpallii HE3HAUUTEIICH;

0) yCTaHOBUBIIMIACS TPOIIECC, B TEYEHUE KOTOPOTO CHUMAETCSI OCHOBHAS YacTh MPUITYCKa;
MOJJIEP’KUBAETCS PEKUM, YCTAHOBJIEHHBIN Ha IIEPBOM 3Talle; IPU KaKJI0M [IPOXO0/JIe

U (OBATBHBINA KPYT TMOIACTCS B HAPABJICHUH TITyOUHBI MITU(OBAHUS HA BETUIHHY
MOTEPEYHOM MOJAUH;

B) 3a4MCTKA, IPU KOTOPOM JOCTUTAIOTCA 3a/laHHBIE pa3Mepbl, IIEPOXOBATOCTh MOBEPXHOCTH U
Ka4yecTBO MMOBEPXHOCTHOTO cios. [Ipu 3a4ncTke ynpyras cuctema BO3BpallaeTcsl B HICXOIHOE
MOJIOXKEHHUE.

Jj1g IepBOTO U TPETHETO ITANOB NUIM(OBAHUS M0/1a4a HA TIIyOHHY SBISETCS BEIMUYMHOM
IIEPEMEHHOM.

Jlyig ynpo1ieHrss HOpMUPOBaHUS B TaOJIMIaX YCTAaHOBJIEHBI CPETHUE 3HAUCHUS [10/1a4
(pamuanabHBIX U MOTIEPEYHBIX) 32 BCE BpeMsI IIMKJIA IUTM(POBAHUS, T. €. BO BCEX TPEX dTarax
nutrdoBanus. COOTBETCTBYIONINE MTOTIPABOYHBIE KOA(PGUIIMEHTHI Ha TI0/1a4vy, TPUHSTHIE B
3aBUCHUMOCTH OT TOYHOCTH, IIIEPOXOBATOCTH MOBEPXHOCTHU U APYTUX TEXHOIOTHUYECKUX
(hakTOpOB, UBMEHSIIOT BpeMsi 00pabOTKH, TJIaBHBIM 00pa30M 3a CUeT BPEMEHHU Ha BHIXAKMBAHUE
(10 20% OT OCHOBHOTO BPEMEHH ).

[IpononbHbIe MUHYTHBIE TOJa4n SM ONpeAeNnsSoTCs B 3aBUCUMOCTH OT IIUPHHBI Kpyra u
KJ1acca YUCTOTHI IIOBEPXHOCTH JUIsl HAPYNKHOTO NUTH(OBAHUS C MPOAOIBHOMN MO JaueH.
AHAIIOTUYHO OmpeensieTcs nonepeyHas nojada S B MM Ha X0/JI CTOJIa ISl IFIOCKOTO
nutrndoBanus nepudepueii kpyra.

['myOuna pe3aHust — mojava Ha TIyOMHY StX Win Sto onpeessieTcsl B 3aBUCUMOCTH OT
nuamerpa 1uudoBaHus, MPOI0JIbHON MUHYTHOM TIo1auu U npuirycka. [Ipu miockom
nu(oBaHUK TOPIIOM Kpyra 1ojiauya Ha TiyOrHY Sto 3aBHCHUT OT MPUBEAECHHOMN ITUPUHBI
nutudosanus Bup. Jluteparypa [1, ¢. 392, c. 345-363]

Bormpocs! 1st caMonipoBepKu:

1. Tlopsanox Ha3zHaYeHUS PEKUMOB pe3aHus Ipu NMdoBaHuK [10IyYUTh MOIHBIA TEKCT
[TonnucaTtecs HA pacChUIKY!
2. Cunbl pe3anus Ipu MLHpOBAHUK

3. M3HOC ¥ CTOHKOCTb KPyroB

Pa3nen DOusnko-XMMHUYECKHE METOIbI 00paObOTKH

Tema DnekrpodusnyuecKre U MMEKTPOXUMHUECKUE METO Il 00pabOTKU
MeTtouyeckue yKazaHus
DnexTpodusndeckrue U AMEKTPOXUMUIECKIE METO/IbI TI0 CPABHEHUIO ¢ 0OBIYHOM 00paboTKOM
pe3aHueM UMErOT pAa npeumyiiecTB. OHH MO3BOJSIOT 00padaThIBaTh 3arOTOBKU U3 MaTEPUAIOB
C BBICOKHMHU MEXaHUYECKUMU CBOMCTBaMH (TBEp/IbIE CIUIABBI, aIMa3, KBapll U JIp.), KOTOpbIe
TPYIHO WUJIH MPAKTUYECKH HEBO3MOXKHO 00pabaThiBaTh ApyruMu Mmerogamu. Kpome storo,
yKa3aHHBIE METObI 1al0T BOZMOKHOCTh TIOJY4aTh CaMble CIIOKHBIE TOBEPXHOCTHU, HAIIPUMED
OTBEPCTHS C KPUBOJIMHEHHOM OChIO, TITyXHe 0TBepCTHsl pacoHHOTO npoduiis u T. 1. K unciy
TaKUX METOJIOB OTHOCST DIIEKTPOIPO3IHOHHYIO, ANMEKTPOXUMHUUECKYIO H aHOTHOMEXaHUIECKYIO
00paboTKy MeTaioB. B OCHOBE 31IEKTPOIPO3UOHHOM 00pabOTKH METAIITIOB JIEKHUT MPOIIECC
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3JIEKTPO3PO3HUH, T. €. pa3pYLICHUS] IOBEPXHOCTEN AIEKTPOIOB IIPU AIEKTPUUECKOM paspsijie
Mexay HUMH ( 56). DIEKTPO3IPO3UOHHYI0 00pa0OTKY IPOU3BOIAT HA CIICIUATBHBIX
(9JIEKTPOHMCKPOBBIX, IIEKTPOUMITYIILCHBIX) CTAHKAX.

HNucTpymMeHTOM /7151 00pabOTKH CIY>KUT AJIEKTPO, U3TOTOBJICHHBIN U3 M/, TaTYHU, OpPOH3HI,
IFOMUHUS WM HEKOTOPBIX ApYyrux marepuaioB. OH umeer popMy, COOTBETCTBYIOIIYIO (popMme
TpeOyeMoil MOBEpXHOCTH 00pabaThIBAEMO JIETAIH.

3aroToBKy NOMEUIAIOT B BaHHY C KHJIKOCTHIO, HE MMPOBOALICH IMEKTPHUECKHUH TOK.
WHCTpyMEHT M 3arOTOBKY MOJKIIOYAIOT B CTAHKE K HCTOUYHHUKY AJIIEKTPUYECKOTro ToKa. [1pu
CONMMKEHNH HHCTPYMEHTA (KaToJa) M 3ar0TOBKH (aHO/1a), KOTIa HCKPOBOM IPOMEKYTOK
CTaHOBHUTCS OYEHb MAJIBIM, MEXKLy HUIMH ITPOUCXOIUT INEKTPHUECKHUI pa3psin. B pesynbrare
TemIepaTypa Ha 00pabaThiBaeMOii TOBEPXHOCTH 3arOTOBKKA MTHOBEHHO nocturaet 8000—10
000°C, uTo IPUBOJUT K MECTHOMY PACIUIABJIEHUIO, YACTUYHOMY MCIIAPEHUIO U B3PBIBO-
110100HOMY BBEIOPOCY MUKPOYACTHI] C TOBEPXHOCTH 3aTrOTOBOK. BBIOPOIIIEHHBIE YaCTHIIBI
MeTaia B )KMJIKOM CpeJie 3aTBEpIEBAOT U OCEatoT Ha IHO BaHHBI. [Ipu nogaue snexkrpoa-
WHCTPYMEHTA UCKPOBBIE Pa3psIibl MHOTOKPATHO MOBTOPSIOTCS M, 00pPa3yIOT B 3arOTOBKE JIYHKY,
oToOpaXkarolyro GopMy HHCTPYMEHTA.

DIEeKTPOIPO3UOHHYIO 00pa0OTKY MIMPOKO MPUMEHSIOT ISl OTYYEHUS Pa3INYHbIX OTBEPCTHH,
Ma30B, YIIIYOJICHUH TIPY U3TOTOBJICHHUH IITAMIIOB, ITpecc-(hopM, KOKHIEH U T. 1.
DnexTpoxuMHuueckas 00paboTKa 3aKJII0YaeTCs B TOM, UTO MO BO3JIEHCTBUEM JIEKTPUUECKOTO
TOKa pa3pyllalTcs MOBEPXHOCTHHIE CION METaslla IeTall, IOMEIIEHHON B AIEKTPOJIUT.
YacTuiipsl MeTaia, JeKalye Ha TOBEPXHOCTH JIETAlIN, PACTBOPSIFOTCS B DIIEKTPOJIUTE, U IETAITh
CTaHOBUTCA OJiecTAIIeH (IEKTPOIMTUUYECKOE OJUPOBAHUE), B TOM ClIydae, €CIi MOBEPXHOCTH
JOJDKHBI OBITh TIPUIAHBI OTPENeIeHHBIC Pa3Mephl, IPUMEHSIOT CIIeIUAIbHBIA HHCTPYMEHT
JUIS. MEXaHUYECKOTO yJaJIeHUsl pa3pyIIeHHON TUIEHKU MeTaia. AHOJHO-MEXaHHYecKas
00paboTKa METaJIJIOB MOCTPOEHA HAa COYETAaHUH 3JIEKTPOIPO3UOHHOTO U DIEKTPOXHUMHUUECKOTO
MPOIIECCOB. AHOTHO-MEXaHUUECKHI CTIocO0 00pabOTKH METANIOB MIPUMEHSIOT JIJIst
3aTayMBaHUs TIACTUHOK U3 TBEP/bIX CIIJIABOB U JUISl PE3KU OYEHb TBEPBIX U BI3KHUX METAJUIOB.
Jluteparypa [1, c. 392, c¢. 107-118] Bonpocsl a1 caMONpPOBEPKU:

1. Yto Takoe aIeKTpoIpo3noHHas oOpadboTka?

Kaxkoii Tok ucnonssyercsa npu 390 u ero BenuunHa? Kakue auana3zoHbl HAPSKEHUS
rcnoJib3ytoT npu 3907 Kakue cpelibl ucnoiab3yroT rpu 9307

Tema: YuctoBas u ynpouHstoIas 00pad0OTKa IIOBEPXHOCTEH BpaIllCHHS

MeToamu iactuaeckoro aegopmuponanus (ITI11)
Metoanueckue yKa3aHus

[ITJ] — 370 MeTo 1 00pabOTKH JieTalieii 0e3 CHATHUS CTPY)KKH, TPU KOTOPOM ILIACTUYCCKH
neopMupyeTCs TOJILKO MOBEPXHOCTHBIH CIIOH JieTasei 6e3 HapylleHus 1eJI0CTHOCTH. B
pesynbrare [111/] yMmeHbIIaeTCs MIEPOXOBATOCTh MIOBEPXHOCTH, YBEIIMYMBACTCS TBEPJOCTh
(MHKpPOTBEpIOCTB) MeTasia, odoecreunBaetcs (opMooOpa3oBaHUE ONPEACIEHHON MUKPO- MU
Makpo(OPMbI TOBEPXHOCTH, B MOBEPXHOCTHOM CJIOC JICTAJIH BO3HUKAIOT CKUMAFOIIUC
OCTaTOYHBIC HAIPSDKCHHS.
DT0 ynydinaeT dKCIlyaTallnoHHbIe oka3zarenu aetanu [1I1/] — moBeimaeTcsi BBIHOCIMBOCTh
neraneit B 1,5—2,3 pasa, conpoTUBIEHUE CXBAThIBAHNIO, KOHTAKTHAS! BEBIHOCIHBOCTD, U IPYTHE
AKCIUTyaTaI[MOHHBIE TIOKa3aTeNn U3/eNH.
Oco0enHo 3(h(heKTUBHBIM SBISETCS YIPOYHEHHE JeTaNeil, MMEIOIINX KOHCTPYKTUBHBIE HIIN
TEXHOJIOTHYECKHE KOHIIEHTPATOPbI HAMPSHKEHHH, BRITOUKH, TAITETH U JIp.
HocrounctoM [1I1]] siBisieTcs TEXHOIOTUYECKAS! YHUBEPCAIBHOCTh M 9KOHOMHYHOCTh METO/1a.
ITo xapakTepy B3auMOAeUCTBUSI MHCTPpYMEHTa ¢ AeTanbio MeTo sl [1I1/] moapasnensiercs Ha
CTaTHYECKUE U YIapHBIE.

25


http://pandia.ru/text/category/bronza/
http://pandia.ru/text/category/bronza/
http://pandia.ru/text/category/alyuminij/
http://pandia.ru/text/category/alyuminij/
http://pandia.ru/text/category/alyuminij/
http://pandia.ru/text/category/alyuminij/

OCHOBHBIM MEXaHH3MOM XOJIOTHOM TUIACTHYECKOH JepopMaliii METAIJIOB U CIIJIAaBOB
SBJIIETCA BHYTPU3EPEHHOE CABUTOBOE NIEPEMEILIEHUE OJHUX YacTell KpucTaia
OTHOCHUTEJIBHO JIPYTHX, OCYLIECTBIISIEMOE C IOMOIIIbIO MHOIOUYMCIIEHHBIX BUOB JBUKECHHUS
JMCIIOKALMU TI0 IIJIOCKOCTSAM cKoJibxkeHus. Jluteparypa [6, c. 272, c. 245-264] Bonpocsl
IUISL CAMOIIPOBEPKH:

1. Knaccugpukanus metonos T/,
2. XapakTepucTuKa PU3MKO-MEXaHUYECKUX CBOWCTB MIOBEPXHOCTHOTO CIIOSL.

3. IpeumymectBo Meto0B I1I1J] 0 CpaBHEHHIO C IPYTHMH METOJaMH.

Tema: Memoowvl nosviuienus U3HOCOCMOUKOCMU U HAOEHCHOCTNU PeXCYe20 UHCIMPYMEHMA.

[ToBBIIIEHNIO N3HOCOCTOMKOCTH U HAa/IEKHOCTU MHCTPYMEHTA CIIOCOOCTBYIOT:
1) Coznianue ¥ NpUMEHEHHE HOBBIX MHCTPYMEHTAIbHBIX MaTEPHATIOB PEXKYIIEH YacTH.

2)  Co3jnaHue HOBBIX THUIIOB M KOHCTPYKIUM MHCTPYMEHTOB (IPOrPECCHMBHBIE KOHCTPYKIIMH )

3)  Bbi00p ONTUMAIBHBIX TEOMETPUUECKHUX TTAPAMETPOB PEXKYILEH YacTH (yribl, Gopmbl Ay,
Aa).

4)  BoiOop onTUMaNbHBIX pexxuMoB pesanus (V, S, t).

5)  IlpaBuibHas SKCIUTyaTalyus MHCTPYMEHTOB (XpaHEHHE, COOIIOIEHUE PEKUMOB PabOTHI,
BOCCTAHOBJICHHE).

6) IlpoBenenue TepMHUECKON 0OPabOTKH PEXKYIIEN 9acTH, 0OPabOTKH ITapOM, XOJIOIOM.
7)  TlpuMeHeHHE H3HOCOCTOMKUX MOKPHITUI pabodell yacTn (HaHeceHne KapOuI0B M
HUTPHUJIOB THTaHA, KApOUJOB BOJIbpama).

8)  Ilosbimenue kadecTBa Ay; A (IOBOIKA TIOBEPXHOCTEN) HHCTPYMEHTOB.

9)  Hachblenue MOBEPXHOCTHOTO CIIOS MHCTPYMEHTA CEPOIt, 6OPOM, TEPMOXUMHYECKAS
00paboTKa HHCTPYMEHTOB (XpOMHUPOBaHUE, [THAHUPOBAHKE, A30TUPOBAHKE, CYIIb(H-
nupoBaHue, bopupoBanue, pocharupoBanue).

10) Vnpounenue noBepxHoCTel HHCTPyMeHTa (Ay; Aq) yIapHBIME METOAAMU
(mpobecTpyitHOe, BUOpALlMOHHOE), YIAPHOU BOJIHOM, 3JIEKTPOMAarHUTHOE, JIa3epHOE
yrnpounenus (1o 68-70 HRC).

Huanuposanue - XUMHUKO-TEPMHUYECKUI MPOIECC, KOTOPBIH 3aKII0YACTCS B HACHIIICHUN
MMOBEPXHOCTHOTO CJIOS CTAllU YTIEPOJOM U a30TOM IyTeM AudPy3un npu onpeaeacHHOn
Temreparype. B 3aBHCUMOCTH OT METO/a HACHIIIEHHUS B IPOMBIIUIEHHOCTH PA3IMYaOT
[IMaHUPOBAHUE B )KHUJIKUX CpeAax, Ta30BOE [IMAHUPOBAHKUE U CYX0€ IMAHUPOBAHUE C TBEPABIM
kapOropuzaropoM. B 3aBucMMOCTH OT TemnepaTyphl IUAHUPOBAHUE pa3ieisieTcs Ha
BbICOKOTEeMITeparypHoe (B quanazone 800-850°C) * nuzkotemneparypHoe (B auamnazone 550-
560°C).

Jis  MHCTPYMEHTOB M3  OBICTPOPEXYILIEH  CTald  MpUMEHSeTCs  TOJBKO
HU3KOTEMIIEpaTypHOE IIMAaHUPOBAHHE MOJHOCTbIO 00paOOTaHHBIX WHCTPYMEHTOB, TaK Kak,
ecnu' TepMUYHOM 00pabOTaHHBIM M 3aTOYEHHBI MHCTPYMEHT IMOJBEPraTh LIUAHUPOBAHUIO
[P TEMIIEpATypax BbIllIe OOBIYHBIX TEMIIEpaTyp OTIyCKa, Oy/AeT MOHMKeHa TBEPAOCTb, UYTO
IIPUBEAET HE K NOBBILIEHUIO CTOMKOCTH, a K pe3KoMY CHIKeHHIO ee. [Ilnpokoe npuMeHnenune
Ha 3aBOJIaX MMeEET >KUJKO€ LIMAaHHMpPOBaHWE MHCTPYMEHTA M3 OBICTPOpPEXKYIIEH CTamu mpu
temneparype 550-560 C°. [Ipouecc HachIEHNUs CTAIX YTIEPOJAOM U a30TOM ITPOU3BOIUTCS
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B BaHHaX (TUIJISNX), HANOJHEHHBIX PACIUIABJICHHON COJBIO (OOBIYHO LMAHHMCTBIA HATPH

NaCN).

B mpornecce paboThl HAYT XMMUYECKHE PEAKIIUN OKUCICHUS:
2NaCN + Oz = 2NaCNO; nmanee
obpazoBasmmmiics tnanuANaCNO pearupyer ¢ kuciopoom Bozayxa: 2NaCNO + Oz =
Na.COs + CO + No2.

Oxucek yriaepoaa CO pearupyer C KeIe30M, BXOAALIUM B COCTaB OBICTPOPEKYLIEH cTau,

o0pa3ys kapOu xeesa:
2C0 + 3Fe = FesC + CO0..

Bergensromuiics aroMapHbeld  a30T TaKK€ pEarupyer ¢ IKEJIe30M U JIETHMPYIOUIUMU
aJIeMeHTaMu, 00pa3zys HUTpuIbl. KapOumpl jxene3a U HUTpUIbI MOBBIIIAIOT TBepAocTh 10 HRC
68-70 M M3HOCOCTOWKOCTHh MOBEPXHOCTH PEXYIIEH YacTH MHCTPYMEHTa. Bpemsi BBIACPKKH B
LMAHUCTBIX BaHHAX 3aBUCUT OT pa3Mepa U KOHCTPYKLIMU HHCTPYMEHTa M KoJieOleTcss B
npenenax 5-30 MuH.

[nannpoBaHHBIM UHCTPYMEHT UMEET MOBBIIMIEHHYIO CTOMKOCTh. [[OBBIIEHNE CTOMKOCTH -
pe3ynbTaT Kak T[OBBIIIEHHON TBEPAOCTH MOBEPXHOCTHOIO CJIOS, TaK M MOHMYKEHHOTO
ko3¢ uimeHTa TpeHusl Npu pe3aHuH, YTO YMEHBIIAeT M3HOC U MOBBIIIAET KPACHOCTOMKOCTH
WHCTpyMeHTa. PekoMeHmyercst nmanupoBanue ¢ riryomHoi cios 0,01-0,03 mm, Tak kKak mpu
OONBIIMX CIOSIX pEeXYIIas KpOMKa MHCTPYMEHTa IojiydaeTcss Xpynkoil. Kuakomy
HU3KOTEMIIEPAaTYpHOMY  I[MAHUPOBAHUIO TIOJBEPraloT MPOTSDKKH, CBepiia, pe3bOoBOM
MHCTPYMEHT U HEKOTOPBIE JPYrue BUbl MHCTPYMEHTA U3 OBICTPOPEXKYILEH CTaIIH.

Cynbguoupoganue - mporecc HACHIIMEHUS TOBEPXHOCTHBIX CJIOEB MeETalla CEpOid.
OOpa3oBaBuivecss Ha TIOBEPXHOCTH HMHCTPYMEHTA CEPHHUCTbIE COEJUHEHHS] CHUYKAIOT
KO3(h(GUIIMEHT TPEHUS U MOBBIIIAIOT U3HOCOCTOMKOCTh MHCTpyMeHTa. [Ipouecc nmpousBoautcs
npu temneparype 550 - 560° C B BaHHax cieayromero cocrasa: 39% XJIOpHUCTOTO KalbLus;
25% xnopuctoro Gapus u 17% xmopucroro Hatpusi ¢ 100aBJICHHUEM CEPHUCTBIX COCTUHEHMI:
13,7 cepnucroro >xene3a (B nopomike)x 3,4% cepHokucnoro xanust u 3,4% xenToi KpoBsIHON
conmu. BeiaepxkuBator ot 40 1o 90 mMuH. [lo HaHHBIM HEKOTOPBIX HMCCIECIOBAHUN CTOMKOCTH
cynb(GuaAMPOBAaHHOTO HHCTPYMEHTA B 1,5-2 pa3a BhIIIe.

Xpomuposanury MoXHO TOJBEPraTb OTOBbIC WHCTPYMEHTBI M3 PA3JIMYHBIX CTalleH -
OBICTPOPEIKYILCH, JTETUPOBAHHON WM YTIIepoaucTol. [Ipumensiercs XxpoMupoBaHue J0JIOSIKOB,
MPOTSHKEK M HEKOTOPBIX JIPYTrUX MHCTPYMEHTOB. [Ipy M3roTOBIEHUH HHCTPYMEHTA MPUMEHSIOT
TJIAaBHBIM 00pa30M AJIEKTPOJUTHYECKOE XPOMHUPOBAHUE B rajbBAaHUYECKUX BAaHHAX C TOJIIIMHON
cios o 0,025 Mm.

Ilpouecc 0OpadomKku napom VHCTPYMEHTOB U3 OBICTPOPEKYILIEH CTANIN 3aKII0YACTCs B
IIPEIBAPUTEIILHON IIPOMBIBKE HHCTPYMEHTa IIpu Temneparype okoyio 70° C cnenyromum
coctaBoM Ha JuTp pactBopa: 20-40 r coasl Na,Cos, 2040 r kayctuueckoii coasl NaOH u 20-40
r TpuHarpuiidocdara NazP0o,; 3aTeM mPOMBITHIN ropsyeil BOAONW HMHCTPYMEHT 3arpyxkaercs B
JIEKTPOIeYbh C TEePMETHYECKMM 3aTBOPOM (MOKHO MCIIOJIb30BaTh I€YW JUIsL OTIIyCKa
uHctpymenTa). [Ipu temnepatype 340-380° C mHCTpyMeHT BblJepxkHBaeTcsi B TeueHue 15-30
MHUH JI0 IIOJHOTO MPOTPEBA; 3aT€M Ie€ub INPOJyBacTcsd BOAAHBIM mapoM, u npu 540-560° C
UHCTPYMEHT BblAepkuBacTca B TeueHue 30-40 muH; 3areM oxnaxiaeHHeld 1o 50-70° C
MHCTPYMEHT OITyCKalOT B HOJOrpeToe MuHepaibHoe Macio. llocie oOpaboTku mapom u
MOTPY’KEHHUsI B Macllo Ha MHCTpyMeHTe oOpasyercs ToHkas (0,05 MM) IieHKa OKHCIIOB, a Tak
KaK IMMPOLECC MPOUCXOUT MPH TeMIEepaType JOMOJHUTEIBHOTO OTIYCKa sl ObICTPOpEXKyIIeH
CTaJIM, TO HHCTPYMEHT IOJIy4aeT MOBBIIIEHHYIO CPEIHIO CTOMKOCTH (€ OH ObLT MPaBUIILHO
3akaneH). B mpomecce oOpaboTKM MapoM HE MOTYT OBITh YCTpaHEHbI MOCIEICTBHS IUIOXOM
TepMUYECKON 00paboTku HHCTpyMeHTa. [loBblmieHHe CTOMKOCTH B 2 paza U HEKOTOpas
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crabmiu3anusi ToKa3aTrejge CTOWKOCTH BCJEICTBHE YIYUIICHUS YCIOBHH OTBOJAa U
YMEHBILIEHUSI HAJIMIIAHUS CTPY)KKH, HalpUMEp Ha JICHTOYKAaX CBEpJ, 0Oecledywid BHEIPEHUE
3TOrO IPOLECCca B IPOMBILIIIEHHOCTb.

JInst TIOBBIIIEHUST CTOMKOCTH PEKYIIHE KPOMKH CIIEAyeT 00800umb. 3aTOYKa M JI0BOJIKA
PEXYIIUX KPOMOK, OCOOCHHO alMa3HBIMU KPyraMH, IO3BOJISIET MMOBBICUTH CPEIHIOI0 CTOMKOCTh
psga MHCTPYMEHTOB, OCOOEHHO YMCTOBBIX, B 2-3 pa3a Oosiee, Tak KakK yJIydllaeT KayecTBO
MOBEPXHOCTH HWHCTPYMEHTA, a CJEIOBATEIbHO, M YCIOBHS pabOTBl pPEXyIIed YacTu
WHCTPYMEHTA.

OxoHUYaTENTbHO M3HOLICHHBIH WHCTPYMEHT, HAlpUMep 3€HKEp, pa3BepTKa, pe3en U T. 1.,
MOKHO BOCCTaHOBUTh. Memoovl 80ccmaHnosienusi COOPHOTO U IEIBHOTO HHCTPYMEHTA
pa3nmuyHbl. BO3MOXHOCTH  BOCCTAaHOBJICHHS  3aJlOK€HAa B KOHCTPYKIUSAX  COOPHBIX
uHCTpyMeHTOB. Hammpumep, kopiryca cOOpHBIX (pe3 pa3BepTOK, 3eHKEPOB U T.JI. MOTYT CIIYKUTh
OYEHb JIONTO W BBIIEPKUBAIOT MHOTOKPATHYIO CMEHY M3HOIICHHBIX HOJKEH. Bo MHOTHX ciydasix
BO3MO>KHOCTB JIETKOTO BOCCTAHOBJICHHSI U 00ECTICUUBAET 11€JI€CO00Pa3HOCTh BHIOOpA COOPHOM
KOHCTPYKIIMU WHCTpyMeHTa. {7 OTHENbHBIX KOHCTPYKIHMH COOPHOTO HHCTPYMEHTa BOTIPOC
3aMeHBl HOXKEH pelraeTcsi mo-pasHoMy. B KOHCTpYKIHSIX pe3loB U (pe3 mpemycMaTpuBaeTcs
NMpPUMEHEHHE  HelepeTaynBaeMbIX  MHOTOTPAHHBIX  IUTACTHHOK.  Takoil  WHCTPYMEHT
BOCCTaHaBJIMBaeTCs MpocTo. Korma HW3HOCWIMCh Bce pEeXyIIHe KPOMKH IUIACTUHKH, OHA
CHUMaeTCsd M 3aMEHseTCsl HOBOM. JlepkaBKa CIy)KMT 1O TeX IOp, MOKAa MOXKHO Ha HEW
3aKpETUISATh TUIACTHHKY.

BoccranoBiieHe WHCTpyMEHTa IEJIbHOM KOHCTPYKIIMH, a TaKkKe WHCTPYMEHTa C
HaTassHHBIMH TUTACTUHKAMHU 3HAYUTEIHHO CIIOJKHEE W HE BCETAa ONPaBIbIBACTCS YKOHOMHUYECKH.
NucTpymMeHT wMokHO miepenuiidoBarh Ha Ommkalmuii pa3sMep C  COOTBETCTBYIOIIUM
yIrayOJIeHUeM CTPYXEYHbIX KaHaBOK. IloOOHBIM MyTeM MOTYT BOCCTaHAaBIMBATHCS TaKHe
MHCTPYMEHTBI, KaK 3€HKEpbl, pa3BepTKH, OOJBIIMHCTBO BHJOB UeNbHBIX ¢pe3. Ilpu
BOCCTaHOBJIEHUM METOJOM LUIM(QOBAHUS OTBEPCTUE HACAJHBIX HWHCTPYMEHTOB OCTaeTcsi B
MEPBOHAYAIILHOM BH/JIE, HO MOXET TaKK€ XPOMUPOBATHCA B pa3mep. Psii HHCTPYMEHTOB MOXHO
BOCCTAHOBUTH ITyT€M OTKWUra M3HOUIEHHOTO HWHCTPYMEHTAa C TOCIEAYIOIIeH MOIHON
MeXaHU4Yeckoil o0paboTkoil Ha HOBBIA pa3zmep. OTBepcTHE HACAJAHOTO WHCTPYMEHTA IOCIE
OT)KUTa pacTauMBaeTCs Ha IPYroil pa3Mep, WM B HErO BCTABISAETCS BTYyJKa. M3 MOJOMaHHBIX
OBICTpOPEXKYIIUX (ppe3 MOTYT ObITh M3TOTOBJICHBI IJIACTHMHKHU JJIsl HAMalKu Ha pe3lbl U T.J.
WucTpymMeHT ciieqyeT  BOCCTaHaBiIMBaThb TOJBKO TOT/Aa, KOLJAa 3TO  ONpaBIbIBAeTCsA
HKOHOMMYECKHU.

YnpouHeHne paboyux MOBEPXHOCTEH HHCTPYMEHTA YAapHBIMU METOJaMH HMPUMEHSIOT IS
yBEIIMYEHHS TMpefeNia BBIHOCIMBOCTH. MeToAbl OCHOBaHBI Ha yIapHOM JCHCTBUM Ha
MOBEPXHOCTU HMHCTPYMEHTa pabouell cpeabl (TBEPIBIX TeN; KHUAKOCTEH - THAPOCTATHUECKOE
YIIPOYHEHHUE; Ta30B - a9POCTATUYECKOE YIIPOUHEHHUE).
30HBI, BOCHIPUHUMAIOIIUE YAAPhl, MaJIbl U OJU3KO PACIOJIOKEHBI APYT K APYTY; B PE3yJIbTaTe
BCS IOBEPXHOCTDH YIIPOUHSAETCS.

Haubonee pacrpoctpaneHo apoOecTpyiiHOe yNpoYHEHHE MOTOKOM JpOoOu, MOJarolieMcs
Ha MOBEPXHOCTb. DTO MOBBIIMIAET JOJITOBEYHOCTh, H3HOCOCTOMKOCTh, IPOUYHOCTh U TBEPAOCTD
WHCTPYMEHTA.

JU1g MOBBILIEHHUS] U3HOCOCTOMKOCTH MHCTPYMEHTOB NPUMEHSIOT HANBUICHUE - HAHECCHHE
Ha pa0ouue MOBEPXHOCTH M3HOCOCTOMKHX TMOKPHITUHA KapOWJIOB WM HUTPUAOB TUTAHA WIIH
KapOua0B Bosb(pama. TomKHa TOKPBITUI 5...7 MKM HOBBIIIAET CPOK CIYKObl HHCTPYMEHTA B
3... 4 pa3za. [IokpbITHs HAHOCAT Ha OBICTPOPEXKYIINE U TBEPAOCIIIABHBIE HHCTPYMEHTHI.
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Mertoapl HaneceHnust okpeituii: KWbB - koHzeHcamnus BemecTBa M3 Iula3MeHHOW (asbl B
yCIOBUSX HWOHHOM OomOapaupoBku; POIl - peakTUBHOE 3JIEKTPOJIydeBOE ILJIA3MEHHOE
ocaxaenue; Tepmoanpy3MOHHBINA METOJT TOKPHITHUSI.

Ilepeuennb pexoMeHyeMbIX YUeOHbIX u3ianuii, UHTepHeT-pecypcos,
JAONOJIHUTEIbHOM JINTepaTypbl - OCHOBHBIE UCTOYHUKHU:

1. Touepunse popmoobpazoBanus U MHCTPYMEHTHL. MocKkBa. M31aTenbCkuii EHTp
«Axkanemus» . 2007.

2. PexuMpbl pe3anus Ui TOKAPHBIX U CBEPIIMIBHO-()PE3EPHO-PACTOUHBIX CTAHKOB C YHCIOBBIM
nporpamMMHbIM yripasieHueM. CripaBounuk/Ilox penaknueii - MockBa « MammHOCTpOeHHE
»C..

3. PBDKKHMH METAJJIOB H PEKYIIUE HHCTPYMEHTHL. MockBa. «Briciuas mkonay. ..

B

['peunIHUKOB HHCTPYMEHTHI B MalIMHOCTpoeHUH. MockBa. 3Hanue» 2007.-548 c.

5. CnpaBouHHUK TexHOJOTa-MamuHeocTpouTens Tom 2 /Ilox pen. , , - M.: MammBocTpoenue-1,
c.

6. TexHonorus 00paboTku MeTauioB - M.: U3natensckuii eHTp «Akagemus», 200c.

- UnTepHeT-pecypcebl:

1. DnexrponHnslii pecypc «EauHOE OKHO JIOCTYNA K 00pa30BaTENbHBIM PECYPCAMY.

®dopma noctyna: http://window., **##*

2. DnekTpoHHBIH pecype «DeepanbHbIi HEHTP HHOOPMALMOHHOOOPA30BaATETbHBIX
pecypcoB». @opma noctyna: http://fcior. *#***

3. DnextponHIii pecype «DenepanbHblii nopTan «Poccuiickoe 06pazoBaHue».
®dopma nmoctyna: http://www, *****/
4. Dnextponnslii pecype «Poccuiickuii 061meo6pa3oBaTenbHblii mopram. ®opMa I0CTyma:

http://www. school. *****/ - JlonoaHUTENbHBIC HCTOYHUKH:
1. CripaBOYHHK UHCTPYMEHTAJIbIINKA/ IO penakuueit .-MockBa. «MalmHOCTPOCHUE) C.
2. CripaBOYHHK KOHCTPYKTOPA - UHCTpyMeHTanbiuka/[log obmieit pea. . - M.:
MainHocTtpoeHue,
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