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Tema: ®opmooOpazoBaHHe TUTHEM

Meroanueckue ykazaHus

JIuTeiiHOE MPOM3BOACTBO — OTPAcilb MAIMHOCTPOEHUS, POLYKIIMEN KOTOPOH SBJISIOTCS OTIUBKH,
M0JTy4aeMble B TUTEHHBIX (pOopMax MpH 3a0THEHUN UX KUAKUM CIUIABOM 33JaHHOT'O XUMHYECKOTO
coctaBa. [Tpu oxnaxaeHun paciias 3aTBEpAEBAET, COXPAHAA KOHPUTYpaIHIO MOJIOCTH (POPMBI.
[TosocTy B OTJIMBKE MOTYyYaroT, yCTaHABINBAS B POPMY «CTEPKEHbY». JINThEM U3roTaBIMBAIOT OTIMBKU
IIPOCTOH U CII0XKHOM (hOPMBI, KOTOPBIE HEJIb3sI MOTYYUTh JPYTUMHU CIIOCOOaMHU (HarpuMep, KOpIyCHbIE
JIeTaIN aBTOMOOWJIS ).

IIporecc noay4yeHus: OTIAMBKU MOXKHO pa30UTh HA CIEIYIOLINE CAMOCTOATENIbHbIE ATAIIBI:

® M3rOTOBJICHUE JTUTEHHOU OCHACTKHU: MOJEIH, CTEPKHEN U TUTEHHOU (OPMBI;
* IJIaBKa JIMTEHHOTO CIUIaBa M 3aJIMBKa €To B (hopMmy;
* BBIOMBKA OTJIMBKU U3 (POPMBI IOCIIE KPUCTALIM3ALMU PACIUIaBa U OXJIAXKICHUS OTINBKHY;

® KOHTpPOJIb Ka4YeCTBA HOJ'Iy‘{I/IBIJ_IeI\;ICH OTJIMBKH.

Paznmuaiot pazoBsle 1 MHOTOpa30BbIe (POPMBI, KOMOMHUPOBAHHEIE.
Jlutepatypa [6, c. 272, c. 35-43] Bonpocs! 11t
CaMOIPOBEPKH:

Kak momy4arot mojaoctu B OTJauMBKax?

Urto Takoe MoAeNb?

Kakwue TpeboBaHus IPEIbABISIOTCS K CIUIABaM TSl U3TOTOBJICHUS OTIIHBOK?
3ayeM Ha MOJIENIN U CTEPIKHSX MPEyCMATPUBAIOT 3HAKU ?

Jiis uero HyHbI BbIIAp, MPUOBLIB, IUTAKOCOOPHUK?

AN o i

Kakue TexHonornueckue TpeOoBaHUs MPEABSIBISAIOTCS K 3arOTOBKE, MTOJTy4aeMOH JINTHEM B
necyanble GopMbl?

7. B 4eM NpeuMyILeCTBa JIUThs B 000JI0YKOBBIE (POPMBI 10 CPABHEHUIO C JIMTHEM B NIECUaHbIE HOPMBI?

Tema dopmooOpazoBaHUE TaBICHUEM

Metoanyeckue yka3zaHHs

O6paboTtka merautoB naBineHueM (OM/Jl) ocHOBaHa Ha CBOWCTBE TUTACTUYHOCTH METAIIIOB, T. €. Ha HX
CMOCOOHOCTH BOCTIPUHUMATH MO JEHCTBUEM BHELIHUX CHJI OCTATOUHYIO Je(opMalnio 6e3 HapyIIeHUs
LIEJIOCTH MaTepuaia 3arotroBku. Bee mpoueccel OM/JL MOKHO yCIIOBHO pa3AeiuTh Ha MPOLIECCHI,
3aBepILAIOIINE METAJUTyprHUECKUI UK, U MPOLIECCHl IPOU3BOJICTBA 3arOTOBOK (TPOKATKa,
MIPECCOBaHUE, BOJIOUCHUE, KOBKA, 00bEMHAs IIITAMIIOBKA, JIUCTOBAS IITAMIIOBKA U JIp.).

ITpokaTka — miactudeckoe 1epOopMUPOBAHNE METalIa BpAIAOUIMMHUCS BalkaMy. Pa3nnyaror tpu
OCHOBHBIX BUJIa POKATKU: IPOAOIbHYIO, IONEPEYHYIO U ONIEPEYHOBUHTOBYIO.

KoBka — nporiecc ropsiuero miacTuyeckoro aeopMupoBaHus MeTajljia yHUBEPCAIbHBIM
WHCTPYMEHTOM — OOMKOM IPH CBOOOHOM TEYCHHWHU METAJIa B OJTHOM WJIM ABYX HAIPaBJIICHUSX.
KoBkoit nonmyudarot nokoBku Maccoi ot 0,1 kr 1o 400 1. Pa3nuuaroT KOBKY pyYyHYIO U MAalIUHHYIO.
KoBka — mnpotuiecc yHUBepcanbHbIN, HE TPEOYIOIIMHA CI0KHOTO, JOPOTOCTOSIIETO 000PYI0BaHUS U
OCHACTKH, HO TpeOYIOLIMI BEICOKOM KBaM(UKaIuu oneparopa (ky3Hena). Koska - mpouecc
MaJIONpPOU3BOIUTENbHBIHN, TOKOBKA UMEIOT HU3KYIO Pa3MEPHYIO0 TOUHOCTb, BHICOKYIO ILIEPOXOBATOCTh U
reoMeTpuuecKue norpemHoctd. OCHOBHAs 00J1aCTh MPUMEHEHUS KOBKH - €TMHUYHOE U MEJIKOCEpUIHHOE
pou3BOACTBO. OObEMHAs ITAMIIOBKA — MPOLIECC XOJIOJHOTO UIH TOPSYETO MIIACTHYECKOTO
ne(popMHUPOBaHUS METalljIa B [TOJOCTH CIIEUAILHOIO HHCTpyMeHTa — IuTammna. [lItamn coctout u3
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JBYX WJIM HECKOJIBKUX YacTel, KOTOPbhIe B COMKHYTOM COCTOSIHUM 00pa3yIOT OJJHY UM HECKOJIBKO
nojocteit (pyuseB). [Ipu cOnmkeHnn yacTel mramma NpoucXoIuT NPUHYAUTEIBHOE
nepepacnpeeieHle MeTaljia 3aroToBKY Mo pydbto. OO0beMHas ITaMIIOBKa —
BBICOKOTIPOU3BOUTEIBHBIH MpoIecc, 00eCIeYMBAIOINI BEICOKYIO Pa3MEPHYIO TOYHOCTh 3arOTOBKH,
CTaOUIIBHOCTD €€ (POPMBI U Pa3MEPOB, YMEHBIIEHHE TEXHOJIOTHUECKHUX MPUITYCKOB Ha MOCIIEIYIONLYIO
00paboTKy (B HEKOTOPBIX CIIydassX UMEETCS BOSMOKHOCTh OOOMTUCH O€3 CHATHSI CTPYIKKH), TIOTYUYCHHE
MTOKOBOK CJIO’KHOM (pOpPMBI, BO3MOKHOCTh YaCTHUHOM aBTOMaTH3aluu npoiiecca. llltammn — croxxHas,
JOPOrOCTOSAIIAsA, Y3KOCTICIIHAaIbHAst OCHACTKA, I03TOMY 00JIaCTh MPUMEHEHHSI 00BEMHOM ITaAMITIOBKH —
CpeIHecepUitHOe U MacCOBOE MTPOU3BOICTBO.

Jlucrosast mrammoBka (JIIII) - crtoco® U3roToBIEHHS TUIOCKUX U TTOJIBIX U3AETHH ¢ TIOMOIIBIO IITAMITOB
U3 TOJIOC, TUCTOB, JICHT, U3TOTOBJICHHBIX U3 YTIEPOAUCTHIX U JIESTUPOBAHHBIX CTaJeH, IIBETHBIX CILIABOB.
VcXomHBIM MaTEpHATIOM CITYKHUT

Bonpocs! 1u1st caMonpoBepKu:
Uem nonepeyHasi NpoKaTKa OTINYAETCS OT MPOJOJIBHOMU?

Kakwue 3arotoBKu MOXHO MOJIy4aTh IMOMEPEYHO-BUHTOBON TPOKATKOM?
Uro Takoe ocanka?
Kakue TexHonornueckue TpebOBaHUs NPEIBSABISAIOTCS K 3arOTOBKE, IIOJy4aeMOil KOBKOW?

B uem otnmmune 3aKPLITBHIX IITaMIIOB OT OTKpI)ITBIX?

Kakwue 3aroroBku nonyuator Ha 'KM?
[lepeuncnure ocHoBHbIE onepaunn XOIL.

B gem oTirume BrIpyOKH OT TpoOUBKU?

1

2

3

4

5.

6. Uro Takoe 060i?
7

8

9

1

O. Yro Takoe BHITSIKKA?

Pa3zgen Muctpymentsl hopmoobpa3zoBaHus

Tema: MHcTpymeHTH popMOOOpa30BaHUS B MAITMHOCTPOCHUH.
I'eomerpus TokapHoro pesna
Meroanueckue ykazaHus
WHcTpyMeHTallbHBIN MaTeprall JOHKEH UMETh BBICOKYIO TBEPIOCTb, YTOOBI B TEUEHUE JJIUTEIBHOIO
BPEMEHHU CpE3aTh CTPYKKY. 3HAUUTEIBHOE MPEBBIIICHUE TBEPIOCTH HUHCTPYMEHTAILHOIO MaTepuasa mno
CPaBHEHUIO C TBEPJOCTHIO 00pabaThIBAEMOM 3ar0OTOBKH JOKHO COXPAHSITHCS U MIPU HarpeBe
WHCTPYMEHTA B mpoiiecce pe3anus. CnocoOHOCTh MaTepHalia MHCTPYMEHTa COXPAHSTh CBOIO TBEPAOCTh
IIPU BBICOKOM TeMIIepaType HarpeBa OnpeessieT €ro KpaCHOCTOMKOCTh (TETIOCTOMKOCTH). Pexyras
4acTh UHCTPYMEHTA JI0JDKHA 00J1a1aTh OONBIION H3HOCOCTOMKOCTBIO B YCTIOBHSIX BHICOKHX JAaBJICHUN U
TEMIIEpaTyp.
BaxxubpiM TpeboBaHuEM SBISIETCS TaK)Ke JOCTATOYHO BBICOKAs MPOYHOCTh HHCTPYMEHTAIBHOTO
Marepuania, Tak Kak IpyU HEJOCTATOYHOU MPOYHOCTH MTPOUCXOAUT BBIKPAIIMBAHUE PEKYIIMX KPOMOK
1100 OJIOMKa HHCTPYMEHTA, 0COOEHHO MPHU MX HEOOMBIINX pa3Mepax.
I/IHCprMeHTaJ'II)HI)IG MaTCpurabl JOJKHBI O6J'IaI[aTI) XOpOIIMMH TEXHOJOTMIYCCKUMHU CBOfICTBaMH, T. €.
nerko o0pabaThIBaTHCS B MPOIIECCE M3TOTOBICHHSI HHCTPYMEHTA M €T0 MEePETOYeK, a TAKKe ObITh
CpPaBHHUTCJIILHO ACIICBLIMU.
B nHacrosiee BpeMs 151 M3roTOBIEHUS PEXYILUX 3JIEMEHTOB HHCTPYMEHTOB PUMEHSIOTCS
WHCTPYMEHTAJIbHBIE CTaH (YTIIEPOAHUCTHIE, ISTUPOBAHHBIE M OBICTPOPEKYIINE), TBEPbIC CILIABHI,
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MUHEpaJIOKepaMU4eCKHUe MaTepHabl, aIMa3bl U IpyTue CBEpXTBEpAbIe U a0pa3HBHBIC MaTEPUAIIbIL.
I'eometpust pesia, opma U yIIIbl 3aTOUKH PEXKYIIe yacTu pesua. ['eomeTpus pesia BIUsSET Ha
XapakTep Mpoliecca pe3aHusi MaTepUalioB, Ha €ro MPOU3BOAUTEIBHOCTh M SKOHOMUYHOCTh, KA4€CTBO
00paboTaHHO J1eTanu, CTOUKOCTD (BpeMsi padOThI 10 HOPMAIBHOTO 3aTyIUICHH ) pe3la U T. 1.
Pexy1iyto 4acTh cOCTaBIAIOT paboune MOBEPXHOCTH: MEPEIHSIS, 10 KOTOPOH CXOIUT 00pa3yromasics B
npoIiecce pe3aHus CTPYXKKa, 3aIHss I1aBHAs U 3a/IHss BCTIOMOTraTeIbHast, 0OpalieHHbIe K
oOpabaThIBa€MOI MOBEPXHOCTH 3ar0TOBKH. Paboune moBEpXHOCTH NIPH MepeceueHur 00pa3yroT
pexymue kpomku. Jluteparypa [1, c. |

Bomnpocs! 1151 caMOnpoBepKu:

1. Knaccudurauus HHCTPYMEHTAIBHBIX MATEPHAIIOB.

2. TpeboBaHus, IPEAbIBISEMbIE K MHHCTPYMEHTAILHBIM MaTepUaaM.

3. Yro noHMMAaeTCs MOJ TEMIOCTONKOCTBIO HHCTPYMEHTAIBHBIX MATEPHUAIIOB ¥ YEM OHA
XapakTepu3yercs?

VYriepoaucTbie MHCTPYMEHTAJIBHBIE CTAJIM, UX MAPKUPOBKA U TPUMEHEHUE.

TennocToNKoCTh yIiIepOAUCTBIX HHCTPYMEHTAIBHBIX CTAJIEH U TOIIyCTUMBbIE CKOPOCTH pe3aHus
JlernpoBaHHBIE HHCTPYMEHTAJIBHBIE CTAJIM, UX MAPKUPOBKA U IPUMEHEHUE

Pacmmdposars mapky marepuanos: BK100M, T15K6, TT20K9

NSV R

Tema OO6paboTka MaTepragoB TOUCHUEM
Mertonuueckue ykazaHus
O06paboTka METAJIIOB PE3aHUEM — 3TO MPOLECC CHATHS PEKYIIUM UHCTPYMEHTOM C MIOBEPXHOCTH
3aroTOBKH CJIOSl METajlia JJisl OJy4yeHusl He0OXOAMMON reoMeTpUYecKoil popmMbl, TOUHOCTH pa3MEpPOB U
[IEPOXOBATOCTH MOBEPXHOCTH JCTAIH.
B npornecce 00paboTKM Ha 3arOTOBKE pa3IMYarOT: 00padaThIBAEMYI0 TTOBEPXHOCTh, C KOTOPOM cpe3aeTcst
cJloif MeTasuia; 00paboTaHHYIO TOBEPXHOCTh, C KOTOPOH CJIOW MeTasia Cpe3aH U MPeBpaIléH B CTPYKKY;
MOBEPXHOCTh Pe3aHusl, 00pa30BaHHYIO TJIAaBHOM PEeXYIeH KPOMKOM HHCTPYMEHTA U SIBJISIOILYIOCS
MEPEXOTHOM MeK Iy 00pabaTbiBaeMoii 1 00pabOTaHHON TOBEPXHOCTIMU
PasznuyaroT cnegyromiue 35eMeHThl peXyIlel YacTu pesla: nepeaHsisi IOBEPXHOCTb, 10 KOTOPOH CXOAUT
CTpy>KKa. [ 1aBHas 3aHAS TOBEPXHOCTh, OOpaIIEHHAs K IOBEPXHOCTH PE3aHUS 3arOTOBKH.
BcnomorarenpHas 3a1Hss TOBEPXHOCTh, 0OpaméHHast K 00pab0TaHHON TOBEPXHOCTH 3arOTOBKH.
I'maBHast pexxy1iasi KpoOMKa, BBITOIHAIONIAs OCHOBHYIO paboTy NMpH pe3aHuH, 00pa3yeTcs B pe3ysbTaTe
nepeceyeHus nepeaHei v riaBHo 3aHel MOBEPXHOCTH; BCIIOMOTaTelbHas pexKyIias KpoMKa - mpu
[EPECEUCHUH NIEPEIHEN U BCIOMOTaTEIBHOM 3aIHEN TOBEPXHOCTH.
JIBm>keHus, o0ecreynBaroIfe Cpe3aHue ¢ 3ar0TOBKH MMOBEPXHOCTHOT'O CJIOSl METaJljla UM U3MEHEHHE
COCTOSIHUSI 00paOOTaHHOM MOBEPXHOCTH, Ha3bIBAIOT IBUKEHUAMU pe3aHusi. K HUM OTHOCST riiaBHOe
JIBUKEHHE U JABIKEeHUE nojaun. [ maBHbIM IBHKeHHEM Dr Ha3bIBaeTCs IBHKEHUE, ONPEIeIIsolIee
CKOpOCTH 1e(hOpMUPOBAHUS U OTACICHUS CTPYKKHU. J[BrkeHnem nogaun Ds Ha3bIBaeTCst IBUKCHHUE,
o0ecrneunBarollee HempepbIBHOCTH BPE3aHUs PeXyIIeil KpOMKH HHCTPYMEHTa B MaTepHall 3ar0OTOBKH.
OTH IBMKEHUS MOTYT OBITh BpallaTeIbHBIMH, IOCTYIATeIbHBIMHU, BO3BPATHO-
MOCTyNaTebHBIMU, HEMPEPHIBHBIMU WJIN MPEPHIBUCTHIMU. [[7151 T000T0 mpoliecca pe3aHusi MOXKHO
COCTaBHUTb CXeMy 00pabOTKH, Ha KOTOPOH YCIOBHO N300pakaloT 00pabaThiBaeMyIo 3ar0OTOBKY, €€
0a3upoBaHUE U 3aKPEIUICHUE B paboueM MPUCIIOCOOICHUN CTaHKa, PEXKYIIUH HHCTPYMEHT B
MIOJIOKEHHUH, COOTBETCTBYIOLIEM KOHITY 00pabOTKH.
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Jluteparypa [1, c. 392, c. 188-201] Bonpocs! s
CaMOITPOBEPKHU:

UTto Takoe ri1aBHOE JIBIKCHHE?

Uto Takoe nepenHss MOBEPXHOCTh PEXKYIIErO0 UHCTPyMEHTa?
Kax npoBondT miaockocTs pe3anus?

UTto Takoe cocTaBJstolias cuiia pe3anus?

DJIEMEHTHI PEXKYILEH YacTH pe3la

SNk =

Cxema TOKapHOI 00pabOTKH
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Tema ®usnueckue sSBICHUS NPU TOKAPHOI 00pabdoTKe.

Tema ConpoTHBIEHHE PE3aHUIO ITPU TOKAPHO 00paboTke MeToauueckne
yYKa3aHHs
Pe3anue MeTanaoB — 3TO CIOXKHBIHN Mporece (PU3NKO-XUMHUECKOTO B3aUMOICHCTBHS
PEXYILEro MHCTPYMEHTA, 3ar0TOBKU M OKpYyXaroleil cpenbl. Bee Gpusnko-xumMndeckue
IIPOLIECCHI, BO3HUKAIOLUE IPU PE3aHUH METAJIOB (TPEHUE CTPYKKHU O MEPETHIO0
IIOBEPXHOCTh, TPEHHE 00paOOTaHHOH MOBEPXHOCTH O 33IHIOI0, BBICOKAs TEMIIEpaTypa U
BBICOKOE JIaBJICHUE B 30HE PE3aHUsl, OKHCIEHUE MaTepuala nepeiHel IOBEPXHOCTH U T. 1.),
IPUBOJAT K U3HALIMBAHUIO PEXYIIETO MHCTPYMEHTA.
HopmainbHble HanpspkeHus: G BHavale eHCTBYIOT Kak pacTsaruBatomue (+c), a 3areM ObIcTpo
YMEHBUIAIOTCA A0 HyJIs U IEpeXOAT B HalpskeHus cxatus (-c). CpesaeMblil ciioi MeTasia
Iu1acTHuecKku nedopmupyercs. Poct minactuueckux nedopmanuii IpuBOIUT K fedopMaruu
CIIBUTA, T. €. CMEIIICHUIO YaCTeil KpUCTAJIJIa OTHOCUTEIBLHO ApYT Apyra. Cpe3aHHbIN CErMEHT
CTPY>KKHU IPETEepIIEBACT JOMOTHUTEIBHYIO 1e(hOpMAIIIO BCIEACTBUE TPEHUS O MIEPETHIOI0
MOBEPXHOCTh U 3aBUBAeTCs B criupaib. [lo Mepe mpoxoxkaeHNs PexXYyIIEro MHCTPYMEHTA
o0paboTaHHas MOBEPXHOCTh, BCIEACTBUE BO3IEHCTBUN YIIPYTHX M IUIACTUUECKUX JepopManui,
YIPYTo BOCCTAHABIIMBACTCS HA BEIMYMHY h, U CTPYKTypa MOBEPXHOCTHBIX CIOEB OTIMYAETCS OT
CTPYKTYpBI cepALieBUHBI. TBEpIOCTh MOBEPXHOCTHOTO CJI0S1 OyIET BBIIIE TBEPAOCTH
CEepIEBHHBI, 00pa3yeTcs TaKk Ha3bIBaeMbIii HAKJICIAHHBIN CIIOH, HaKJIen. BennynHa yrpyroro
BOCCTaHOBJIEHHUs 00pabOTaHHOM MOBEPXHOCTH, TBEPJOCTH MOBEPXHOCTHOTO CJI0s1, TITyOUHBI
PacoJIOKEHUSI HAKJIETIAaHHOTO CJIOS U SIIOPBI HAIIPSKEHUHN 3aBUCAT OT (PU3UMKO-MEXaHUUECKHUX
CBOWCTB 00pabaThIBAEMOro MeTajljia, TeOMETPHH PEKYIIEro HHCTPYMEHTA, YCIOBUN
00paboTKH, pexxuMoB pe3anus. Yem Oounbliie ypyro-rnjaacTUYECKUe CBOMCTBa
o0pabaTbIBaeMOro Marepuaia, 4eM OoJiblie MpUMeHseMble TITyOMHaA pe3aHus U [10/1a4a U YeM
MEHBIIIE CKOPOCTh PE3aHMsl, TEM OO0JIbIIE BEIMUNHA YIIPYTOro BOCCTAaHOBJIEHUSI 00pabOTaHHOMN
MOBEPXHOCTH, TBEPJIOCTh IOBEPXHOCTHOI'O CJIOSI U TEM ITy0Ke paclpoCTpaHEeH HaKJIeTl.
Jluteparypa [6, c. 272, ¢. 91-112]
Bompocs! 151 caMonpoBepKu:

1. Kaxkoit popmsl 06pasyeTcs cTpykKka npu 00paboTke Bsaskux MeTawios? Ipu 06paboTke
XPYIKUX METauIoB?

HazoBuTe OCHOBHBIE AJIIEMEHTHI PE311a, BIUSIOIINE HA MPOIECC PEe3aHUsI.
Kakoe Ha3zHaueHne UMEIOT MEepeTHUN U 3aJHHUI YTIIbI pe3na’?

Kak matepuan pexy1iei 4acTu pe3la BIMSET Ha IPOLecC pe3aHus?

A

Kakue nporecchl NporcxoiaT B 30HE pe3aHus?

Tema CxopocTb pe3anus, 1onyckaemasl pexyLMMI CBOMCTBAMU pe3lia
MeTtoanueckue yka3zaHHs
Jlonyckaemasi CKOpOCTb pe3aHus U (yHKIIMOHAJIBHO CBA3aHHAas C Hel CTOMKOCTh MHCTPYMEHTA
3aBUCAT OT MHTEHCUBHOCTH 00Pa3yIOLIErocs U OTBOJUMOIO B MPOLIECCE pe3aHusl TeIUIa, B CBOIO
ouepe/ib 3aBUCSILEro OT poJa 00padaThiBAEMOro MaTepuraa Ipu MPOYNX PAaBHBIX YCIOBHSIX.
O06pa3yromascs B IpoLecce pe3aHus TEeMIoTa sBISETCs pe3yIbTaTOM MEXaHUYeCKOH paboThl,
pacxoryeMoii Ha: a) geopMaIiio CTpyKKH, 0) TPeHUE CXOIIEH CTPYKKH T10 TIepeTHEH rpaHu
PEKYILEro MHCTPYMEHTA U B) TPEHUE 3aHEN TPaHU PEXKYLIEro HHCTpyMeHTa 00 00paboTaHHYIO
MOBEPXHOCTb.
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[Ipu oIMHAKOBBIX MEXaHUYECKUX CBOMCTBAX, JOMyCKaeMasi CKOPOCTh PE3aHHs TEM MEHBIIIE,
4yeM OOJIBIITYI0 CITOCOOHOCTH K HaKJIeIy UMeeT 00pabaThIBaEMBbIi METAIII, UM MEHBIIIE €T0
TETUIONIPOBOAHOCTD M MEHBIIIE BEJIMYUHA 3epHA.

Pa3smepsl pe3iia 1 yriibl €ro 3aTOUKHU TaK)Ke BIUSIOT Ha JI0MYCKAeMYI0 CKOPOCTh PE3aHMs: YeM
MacCHBHEE pe3ell, 0COOCHHO €ro TOJIOBKA, TEM JIyUIlle OH OTBOAUT 00pa3yIolieecs Npu pe3aHuu
teruio. HenpaBuibHO BEIOpaHHBIE, HE COOTBETCTBYIOLINE 00pabaThiBa€MOMY MaTepHaTy YIJIbl
pe3lia yBeIUYMBAIOT YCUIIHE PE3aHUs U CIIOCOOCTBYIOT Oojiee OBICTPOMY M3HOCY pe3lia.
Pa3smepsl pesiia 1 yriibl €ro 3aTOUKHU TaK)Ke BIUSIOT HA I0IYCKAaeMYI0 CKOPOCTh PE3aHMUs:

YeM MacCHBHEE pe3ell, 0COOCHHO €To TOJIOBKA, TEM JIyUllle OH OTBOAUT 00pasylolieecs npu
pe3anuu Terio. HenmpaBuibHO BIOpaHHBIE, HE COOTBETCTBYIOIIHE 00pabaThIBAEMOMY
MaTepHally yribl pe3lia YBeIUYHBAIOT YCUIIHE PE3aHUs U CIIOCOOCTBYIOT Oojiee OBICTpOMY
B3HOCY pe3ua. JIureparypa [6, c. 272, ¢. 91-112] Bonpocs! 11 caMONpOBEPKU:

1 .Kak BIUsIIOT Ha JOMyCKaeMy10 CKOPOCTb PE3aHusl pPa3MeEpPBI pe3lia U YIJIbl €r0 3aTOUKU?
2.YT1o yBEeIMYMBAET JAOIMyCKaeMble CKOPOCTH pe3anusi? 3.UTo xapakTtepusyet
M3HOCOCTOMKOCTH PEKYIIEro HHCTpyMEHTa?

Tema TokapHble, CTpOTaJIbHBIC U JOTOCKHBIC PE3IIBI
Meroaunueckue yka3aHus
ToxkapHbIe pe3Lbl IOAPA3IEIAIOTCS Ha IPOXOIHBIE, TOAPE3HBIE, OTPE3HBIC, PACTOYHBIE,
dacounsie U (hacOHHBIE.
[TonpesHble TOKapHbIE PE3IbI CIYXKAT YISl MOAPE3aHusl YCTYIIOB MO MPSMBIM UM OCTPHIM
yIJI0M K OCHOBHOMY HarpaBiieHHI0 00TaunBaHus. OOBIYHO 3TOT HHCTPYMEHT UMEET
MOTEPEYHYIO o1auy.
Otpe3sHble pe3libl peiHa3HaueHbl Ui OTpEe3aHus MaTeprala OT NPYTKOB HEOOJIBILIOTO
nuamerpa. Kak nmpaBuito, s 9TUX LieJIel IPUMEHSIOTCS MHCTPYMEHT € OTTSIHYTOM T'OJI0OBKOM. B
CBSI3U C T€M, YTO paboTa BeJIeTCs ¢ OOJIBLIMM YCUIMEM, a OTBOJ CTPY>KKH U3 30HBI PEe3aHUS
3aTpyIHEH, HEPEAKO MPOUCXOIAT BBIKPALIMBAHUE WU CKOJIbI PEXKYIIEH YaCTH HUHCTPYMEHTA, a
VHOTZA U OTPBIB INIACTUHKY OT JAEPKABKH.
Pacrounsble pe3iibl He0OX0AUMBI 17151 00pabOTKH OTBepcTU. OHU UMEIOT MEHBIIUE MONIEPEYHBIE
pasmepsl, 4yeM oOpabaTbiBaeMOe OTBEPCTHE, M JOBOJIBHO OOJIBINYIO JUIMHY. B cuity cBoeit Manoit
YKECTKOCTH, PACTOUHBIE PE3LIbl HE MO3BOJISIIOT CHUMATh CTPYKKY OOJIBIIIOrO CEYEHHUS.
Jn1st 06paboTKU IITMHHBIX OTBEPCTUH UM OTBEPCTUH OOJIBLIOTO AUaMeTpa
INPUMEHSIOTCS] BCTaBHbBIE PE3IIbl KPYIJIOrO WK KBaJIPpaTHOI'O CEYEHHUS, UCIIOIb3yEMbIE
BMECTE C Jiep;kaBKaMu. [lepkaBKH [TO3BOJISIFOT IPOU3BOJANUTE PACTOUKY € IIOMOIIIBIO KaK
OJIHOCTOPOHHET0, TaK M JIByCTOpoHHero pesmna. Jluteparypa [1, c. 392, c. 217-230]
Bompocs! 1151 caMonpoBepKu:

1. Bumsl TokapHBIX pe3LOB.

2. TnaBHBIN yrou B IUIaHE U €10 0003HAYEHHE.

3. Yro npoMCXOAMT NPH YMEHBUICHHUH yTJIa B IIaHE?
4.

B uem pa3jinune TOKapHbIX, CTPOTaJIbHBIX U ,Z[OJ'I6€)I(HBIX pe3u013?

Tema AHnanuTuueckuil ¥ TaOJIUUHBIA METO/BI pacueTa PeKUMOB PE3aHUs
Meroanueckue yka3aHus
Cy1iecTByeT J1Ba METO/Ia pacyeTa pexkuMa pe3aHusi: pacueTHO-aHAIUTUYEeCKHi (0 popmynam
Teiinopa) ¥ ONBITHO-CTATUCTUYECKHH (TI0 CTIpaBOYHBIM Ta0uIam). MIcXoTHBIMU TaHHBIMU TS
OTIpeieNIeHUs peXXKUMOB pe3aHus SABIAIOTCS: 1) MaTepuan oOpabaTbiBaeMOH J1eTaiu, ero
OCHOBHAs XapaKTE€pPUCTHUKA, CIIOCOO MOITYUYEHHsI 3aTOTOBKH, T. €. COCTOsIHUE 00padaThiBaeMOM
MOBEPXHOCTH; 2) pa3Mepbl 00padaThIBa€MbIX MOBEPXHOCTEH (C YUETOM JIOIYCKOB), pa3Mephbl
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nocie 00paboTku, Tpedyemast TOUHOCTh U AOIMYCTHUMast HIEPOXOBATOCTh 00pabOTaHHOM
MOBEPXHOCTH; 3) Macca oOpabaTbiBaeMOM JeTaIH;

4) pa3mep TEXHOJIOTHYECKOM MApPTHH;

5) npumensiemoe 060py10BaHUEe (OCHOBHBIE CBEIEHHS U3 MACTIOPTA CTAHKA, ECITH CTAHOK
3aJ1aH), peAIoIaracMble PeKyIUi U U3MEPUTEIbHBI HUHCTPYMEHTHI; 6) IpeInoaracMbli
croco0 yCTaHOBKHU W 3aKPETUICHHS I€Tali, KOHCTPYKIIUS IPUCTIOCOOJICHHS, CTIOCO0
0asupoBaHusl, 00ecrieueHus TOUHOCTH YCTaHOBKH (C BBIBEPKOI MM 6€3 BBIBEPKH), CIIOCO0
3aKpeIUICHUsI U OTKPEIUICHUST; Ul AeTanel, yCTaHaBIMBAEMBbIX C TOMOIIBIO CHIEIMAIbHBIX
YCTPOWCTB, OCHOBHAS XapaKTEPUCTHKA 3TOTO yCTPOUCTBA;

7) nnanupoBka pabouero mecra,

8) mopsanok obcyxuBaHUs pabodyero MecTa: 00ECTIEYEHUE 3ar0TOBKAMH, HEOOXOIMMOM
JOKYMEHTAIIUEH, THCTPYMEHTAMH M MIPUCIIOCOOJICHUSIMHU; 00CCIICYCHUE HAJIAIKH,
nogHaJIaIKu U pCMOHTA CTaHKAa U T. II.

B pacuer pexuma pe3aHus 1o KaxJoMy Nepexo.ly BXOAUT orpeesieHue: trayOruHbl pe3aHus,
MM; SO mim SM-0ceBO# MITM MUHYTHOM MoJa4u, MM/00 WM MM/MHH; VP - CKOPOCTH pe3aHHus,
M/MHH (M/C - TTpH ITU(OBAHUN).

['myOuny pe3anus peKOMEHIyeTCsl Ha3HauaTh PAaBHOM BEIMYUHE MPUITYyCKa, CHIMAaEeMOTO Ha
JIaHHOM Tiepexoze (00padoTka B oauH mpoxos). O6padoTka 3a 2-3 Mpoxoaa MOKET BCTPETUTHCS
Ha YEPHOBBIX ONEPALUsX, PU YIAICHUN HAITyCKOB, KOT/JIa 3HAYUTEIbHAs TTyOnHA pe3aHus
(cBblmIe 3-5 MM) HEBO3MOYKHA 110 IPOYHOCTH PEXKYLIETO HHCTPYMEHTA WJIM MOIIIHOCTH CTaHKA.
[Tomaua pexyiero HHCTpyMeHTa 0OBIYHO OTPaHUYMBACTCS] HA YHCTOBBIX OIEpaIUsIX
TpeOyemMoii BeJIMUHNHOM 1IEPOXOBATOCTH, HA YEPHOBBIX - MPOYHOCTHIO MEXaHMU3MA M0IaYU
cta"ka. Uewm BbIlIe MoAayua, TEM BBIIIE IPOU3BOIUTEIBHOCTH 00PaOOTKH.

CkopocTb omnpezienseT Npou3BOAUTENLHOCTD, Kak U Mojavya. HazHauaeTcs MakcumMainbHO
BO3MOXKHOH, HO OTPAaHUYUBAETCS MIEPUOJIOM CTOMKOCTH MHCTPYMEHTA MEXKIY MePETOUKAMHU.
HopMmatuBHOM cuuTaeTcsi CTOMKOCTh B 45 MUH MallIMHHOTO BpeMeHU pe3anusi. [Ipu yncroBoi
00paboTKe U TpeOOBAHUAX K BHICOKON TOYHOCTUKBAIUTET) CTOMKOCTh MOKET OBITh YBEITUUCHA
1o 60 u gaxxe 90 MuH.

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

CaMOTIPOBEPKH:

1. Or 4ero 3aBucuT BBHIGOP 1MOAY NPH TOKAPHOU 00paboTKe?
2. Tlo kako¥ SMIMPUYECKOH (OPMyIIE ONPENENAETCA CKOPOCTh Pe3anus?

3. Kaxoii U3 pacCMOTPEHHBIX METOJIOB ONPEETIEHUS PEKUMOB PE3aHUs 00JIeE TOUHBIN?

Pa3znen OOpaboTka MaTepraaoB CBEpICHHEM, 3¢HKEPOBAHUEM, Pa3BEPThHIBAHHEM

Tema O6paboTka MaTepuaaoB CBEPICHUEM
Meroaunueckue yka3aHus
Cgepiienue oTBepcTuii. CBepIio SBIsIETCs: 00JIee CIOKHBIM HHCTPYMEHTOM, YeM peser]. OHO
MMEET IATh JIC3BUIL: JBa TJIABHBIX, JIBA BCIIOMOTATEIbHBIX U JIE3BUE MEPEMBIUKHU.
BcnomoratenbHble J1€3BHsI IPEACTABISAIOT OO0 BUHTOBYIO KPOMKY, HAYIIYIO BJIOJIb BCEi
paboueil moBepxHoCcTH cBepia. IlepenHsisi MOBEpXHOCTH SBJISETCS] BAHTOBOM. 3a/IHSIS
MOBEPXHOCTh, B 3aBUCUMOCTH OT CII0CO0a 3aTOYKU, MOKET ObITh KOHMYECKOM, BAHTOBOIA,
[WIMHIPHYECKON WK TUIOCKOH. B rimaBHOM cekyIiel TUIOCKOCTH CBepiIo uMeeT GopMy peslia ¢
MPUCYIIMMH €MY F'€OMETPUYECKUMH MapaMeTPaMH.
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CaepiieHre OTBEPCTUH POU3BOIUTCS MIPU BPALCHUU CBEPJIa U €ro OCEBOI mojaye.
HNHCTpyMEHTOM CITyKUT OOBIKHOBEHHOE CITUPAJILHOE U IPYTO KOHCTPYKLIUU CBEPIIO.

Ha cBepnuiabHOM CTaHKE YacTO BBIMTOJIHSIOT PACCBEPIIMBAHUE, T. € BTOPUUHYIO 00paboTKy
CBEpJIOM OOJIBIIIETO AUaMEeTpa paHee MPOCBEPICHHOIO OTBEPCTHS, 3TO IEIAI0T JJIsl TOr0, YTOObI
COXPaHUTh MEXIIEHTPOBOE PACCTOSHUE IIPHU CBEPJICHUU OTBEPCTUH OOJBIINX TUAMETPOB, KOT/Ia
00paboTKa OTHUM CBEPJIOM OOJIBITETO ( IUaMeTpa MOKET J1aTh 3HAYMTEIbHOE OTKIIOHCHHE OCH
cBepieHus. [Ipu HopMaabHOM CBEPIIEHUH JOCTUTACTCSI TOUHOCTh IMaMETpa OTBEPCTHS [0 My
KBaJIUTETAM.

Jlutepatypa [1, c. 392, c. 273-276] Bomnpocs! 1uist

CaMOIIPOBEPKH:

UYem oTiiuaeTcst cBepIo OT pe3na’?

I'eomeTprueckue mapaMeTpsl pexyIled 4acTu CBepIIa.

Urto Hy»kHO 00€cTIeunTh JIsl MPAaBUILHOIO HAIIPABIIEHUS CBepIia?
Buper ceep.

Kakue 3HaueHus yrioB cBepiia pu 00paboTKe BSI3KUX MaTepUasoB?

AN S i e

[lepeuncaure METOABI MOBBILIICHUS TPOU3BOIUTEILHOCTH MPH 00paboTKe OTBEPCTUIA

Tema OOpaboTka MaTepHaIOB 3eHKEPOBAHUEM U pa3BepThIBAaHUEM MeToaudecKue
yKa3aHus
3eHKepoBaHuEe OTBepCTUH. JIJIsl yBeIMUeHUs TUaMeTpa IPOCBEPIICHHBIX OTBEPCTUH, a TaKXKe
JUTsE 00paOOTKH OTBEPCTUH, OTIIMTHIX WM IITAMIIOBAHHBIX, TPUMEHSIOT 3€HKEP LEeTbHBINA WK
HacagHo#. HacamHbple 3eHKephl MPUMEHSIOT J1J1s. 00paOOTKU OTBEPCTH THaMeTpoMMM. Takue
3€HKEphl UMEIOT YEThIPE BUHTOBBIE KAHABKH U, CJIEJIOBATEIBHO, YEThIpE pexXylue KpoMku. OHU
HE UMEIOT XBOCTOBHKA U KPEISATCS B TUHOJM 3aHEH 0aOKM cTaHKa ¢ TOMOIIIbIO OMPaBKH, Ha
KOTOPYIO UX HACaKUBAIOT.
PazseptbiBanue otBepcTHil. OTBepCTHs AMaMeTpoM 110 10 MM pa3BepTHIBAIOT MOCIIE CBEPIICHMUS.
OTtBepcTHs OOIBIINX JUAMETPOB 00padaTHIBAIOT 36HKEPOM HIIM PE3LIOM U JIUIIb MOCTIE 3TOTO
Pa3BepTHIBAIOT OAHON WM JBYMsI pa3BepTKaMu. PacTaunBaTh OTBEpCTHUS CIIETYET TOJIBKO B TEX
CIIydJasix, KOTJa He UMeeTCs 3eHKepa HeoOX0AMMOoro pa3mepa. PactaunBanue, ojHaKo,
00s3aTeNbHO TOT1a, KOTa OCh OTBEPCTHSI IOJIKHA ObITh CTPOTO MPSIMOJIMHEIHON U TpebyeTcs
o0ecrevnTh ee onpeaeNieHHOE MOJI0KEHUE: BhIIEPKATh PACCTOSHUE OT OCH APYTOTO OTBEPCTHSI,
MapauIeIbHOCTh K ATOW OCH WM K KaKOM-TMOO MIIOCKON MOBEPXHOCTH JIETAIU U T. II.
Jiist cOepexeHus TOPOrOCTOSIINX Pa3BEPTOK YACTO MPOU3BOIAT ABYKPATHOE pa3BEepPThIBAHUE
— YepHOBOE (MPEBAPUTEIHHOE) U YUCTOBOE (OKOHYATENbHOE). J{71s1 4epHOBOTO
pa3BepTHIBAHMS YACTO UCIMOJIb3YIOT U3HOCUBILIHUECS U 3aTOUYECHHBIE HA HOBBIA pa3Mep YUCTOBbBIE
pa3Beptku. Jlutepatypa [1, c. 392, c. 273-291] Bonpocs! 1151 caMONIPOBEPKHU:

1. Kakue MHCTPYMEHTHI IPUMEHSIOT IIPH YMCTOBOM 06pabOTKE OTBEPCTHIA?

2. Jlns 3eHKepOBaHUs OTBEPCTUI B 3arOTOBKAX M3 BHICOKOIIPOYHOIO YyTyHa KAKHE
PEKOMEHIYIOTCS 3€HKEPHI?

3. UYro chemyer cuenarh ¢ TOPUOBOM HOBEPXHOCTHIO 0OpabaThIBAEMOI 3arOTOBKH TIEPE]T
pasBepThIBaHUEM?

4. Kakas TOYHOCTL 00€CTIeYnBaETCs NPHU 00pabOTKE OTBEPCTHH Ha cTankax ¢ YITY?

Tema PacdeT u TaGnu4HOE OMpeIeTICHUE PEKUMOB PE3aHUS TIPU
CBEPJICHNH, 36HKEPOBAHUU U Pa3BEPTHIBAHUU
Mertoanueckue yka3zaHus
OO0paboTka OTBEpCTUI CBEpIIaMU, 3eHKEpaMH, 36HKOBKaMH, pa3BEePTKAMH U APYTUMU
MHCTPYMEHTAMH UMEET PAJl CYLIECTBEHHBIX OCOOEHHOCTEH:
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a) pazMep 00pabdaThIBA€MOT0 OTBEPCTHS OIMPEIEISAETCS pAa3MEPOM UHCTPYMEHTA;

0) oTIeJIeHHE U BBIXOJ CTPYKKH 3aTPYJHEH, YTO BbI3bIBAET HAIPEB HHCTPYMEHTA U TpeOyeTcs
OOMIIbHOE OXJIAXKIECHHE;

B) Ha 3a00pHOI KOHYCHOM YacTH PEXYIIET0 MHCTPYMEHTAa CKOPOCTh Pe3aHusl pa3sinyHa B
Pa3HBIX TOYKAX PEXKYIUX KPOMOK HHCTPYMEHTA, UTO MPUBOJUT K YBEIMYCHHIO Aeopmarmu
MeTaJljia ¥ MOBBIIIEHUIO PAcX0/ia YHEPTHH Ha Pe3aHue; I') IIaBHOE ABMKCHUE U IBIKEHUE
MOJIa4Y¥ OCYIIECTBISIETCS MHCTPYMEHTOM, YTO TIOHMKAET TOYHOCTh HATIPABJICHHS OCU
OTBEpCTHS;

1) MPUMEHEHHE HAITPABJISIOIINUX BTYJIOK CO3/Ia€T TPEHUE HAMPABIISIONIMX JICHTOUEK PEXKYIIIETO
MHCTPYMEHTA O CTEHKH BTYJIKH M YBEJIMUMBAET HATPEB MHCTPYMEHTA.

Jluteparypa [1, c. 392, c. 286-287] Bonpocs st

CaMOTIPOBEPKH:

Kaxue Tunel cBeps1 MPUMEHSAIOTCS IPU CBEPJICHUH HAa TOKAPHBIX CTaHKax?
Ilepeuncnure 371€MEHTHI CIIUPAIBHOTO CBEpIIa.
Kakumu cioco0amMu 3aKperuisitoTesi cBepiia B CTaHOK?

Kakoe oxnaxaeHue NpuMeHsIOT IPU CBEPICHUM?

Nk -

Kaxk npenynpeants yBoa cepia?

Tewma 3.4 KoHCTpyKIIMU CBEpII, 36HKEPOB, pa3BEPTOK.
Bricokonpou3BoAUTEIbHBIE HHCTPYMEHTHI 1711 00paOOTKU OTBEPCTHIA.
Meroandeckue yka3aHus
Caepiia mpeiHa3HAYEHBI [T CBEPJICHUS OTBEPCTUH B CIJIOLIHOM METaJljle, JJIsl pacCBEpIMBAHUS
YK€ UMEIOIUXCSl OTBEPCTHUH, JUIS pPAaCCBEPIMBAHHUA KOHHUECKUX yriryoneHuid. ToaHoCTh
o0pabotku 11-12 xkBanuTeT, MIEPOXOBATOCTH MOBEPXHOCTH RZ40 MKM.
PaznuuatoT crnenyronme TUIbI CBEPI: CIUPaIbHbIE C IMIUHAPUIECKUM U KOHUYECKUM
XBOCTHKOM, IIECHTPOBOYHBIE, IEPOBBIE, Py>KEHHBIE, KOJIBIIEBOTO CBEPJICHUS U ApYyTHUE
CaMbIM BBICOKOIIPOM3BOAUTEIBLHBIM HHCTPYMEHTOM JUIsl 00pabOTKHU OTBEPCTUN MAJIOro
JMaMeTpa ABJISIFOTCS CBEpJIa U3 LEIbHOT0 TBEPJOTro CIulaBa. Jlo HegaBHEro BpeMeHH 3TH CBepiia
MO3BOJISLUTM BECTH 00pabOTKy Ha rryOunHy 110 5-7 nuameTpoB. Ho pa3paboTku nocieaHero
BPEMEHHU MO3BOJIWIIM PACTAHYTH AMANa30H IITyOuH 00pabOTKH LENbHOTBEPAOCIIIaBHBIMU
cBepiiamu 10 12-14 nuamerpoB. Takue cBepia MOCTaBISIFOTCS MO CIHEI3aKasy.
ITpu 3eHKEepOBaHUM OJTHOBPEMEHHO Y4aCTBYET B paboTe 0OJIbIIOE YHCIIO 3yObeB, UTO
oOecrnevynBaeT Jy4lly0 HallPaBJIEHHOCTh 3€HKEPa U 00JIee BHICOKYIO MPOU3BOIUTENBHOCTD,
MEHBIIYI0 [NTyOUHY pe3aHusl U COOTBETCTBEHHO YMEHBILICHUE CUJI pe3aHUsl.
Pa3BepTka ciyXuT 115 OKOHYATENIbHOM 00padOTKH OTBEPCTUI BHICOKON TOYHOCTH, IOATOMY
KPUTEPHEM €€ U3HOCA CITY)KUT TEXHOJIOTMUYECKUI KpUTEPHiA, T. €. TaKO, IpU KOTOPOM
OTBEPCTHE MEPECTAET OTBEYATh 3aJaHHBIM ITapaMeTpaM (TOUHOCTH F€OMETPUUECKON (POPMBI
OTBEPCTHUS U €r0 Pa3MepoB, apaMeTpaM LIepOXOBATOCTH MOBEPXHOCTH U T. I1.). Pa3zBepTka
Cpe3aeT CJI0U MeTajljla MaJIOi TOJIIUHBI, TO3TOMY OHA M3HAIIMBAETCS B OCHOBHOM I10 33 HEH
noBepxHoctu. Jlutreparypa [1, c. 392, c. 288-291] Bonpocs! A caMOIpOBEPKHU:
1. HazoBuTE OCHOBHBIE BU/IbI CIUPAJILHBIX CBEPJI, KOHCTPYKTUBHBIE U T€OMETPUUECKUE
napaMeTphl UX pexyliei qacTu.
2.IlpuBeaute METO/bl YIyUIIEHUsI TEOMETPUYECKUX NTapaMETPOB CIMPATbHBIX CBEPI.

3. VYkakuTe OCHOBHBIE BUBI TBEPIOCINIABHBIX CBEPII, UX 3 (HEKTUBHOCTH U 00J1aCTh
MPUMEHEHUS.
4, KakoBo Ha3Ha4YeHHE 36HKEPOB U 3€HKOBOK, NX KOHCTPYKTUBHBIE OCOOECHHOCTH.

5.YKaxuTe Ha3HaYEHUE U Pa3HOBUIHOCTH Pa3BEPTOK.
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Pa3zgen OO6paboTka MeTamioB (ppezepoBaHrEM
Tema OOpabotka maTepuaioB ppe3amu

Meroaunueckue yka3aHus
st popMooOpazoBaHus Pa3IMIHBIX TNIOCKOCTEH, a TAK)KE TOBEPXHOCTEH THIA YCTYIOB, Ma30B,
(acOHHBIX U T. II. UCHIOJIB3YIOT OJIMH U3 CAMBIX PACIPOCTPAHEHHBIX METOJI0B 00pabOTKH —
dbpesepoBaHue.
®Dpe3epoBaHHE SBISACTCA OJHUM U3 CAMBIX BHICOKOIPOU3BOIUTEIBHBIX METOAOB 00pabOTKU
MOBEepXHOCTEN pe3anneM. Dpe3epoBaHre OCYIIECTBISAETCS MHOTOJIE3BUMHBIM PEXKYILIAM
UHCTpYMeHTOM — (hpe3oii. Dpesa npencrasiseT cob0i TeI0 BpalleHus, 1Mo nepudepun
KOTOPOT'O WJTM Ha TOPIIE PACTIONOKEHBI PEXKYIITUE JIEMEHTBl — 3yObs (ppe3nl. Kaxkbrit 3y0
(bpe3bl MOXKHO paccMaTpUBATh KaK pe3ell C MPUCYIIUMHU €My KOHCTPYKTHBHBIMH U
reoMeTPUYECKUMH MapaMeTpaMu: MepeHe U 3aJHUE IOBEPXHOCTH, TJIaBHbIE U
BCIIOMOTaTENbHbIE PEXKYIINe KPOMKH, FTE€OMETPUUYECKHE TapaMeTphl: YIIIbI a, g, ] U T. 11
Haunboinee pacipoctpaneHHblie ¢ppe3bl pa3nyaroT 1mo GopMe U Ha3HAYCHUIO:
WIMHAPUYECKUE, TOPIIOBbIE, KOHIIEBHIE, IIIMOHOYHbIC, UCKOBBIC, YIIIOBBIE, (PACOHHEIE,
pe3bOOBBIC U T. 1.
Metoa popMooOpa3zoBaHus TOBEPXHOCTEH (Ppe3epoBaHUEM XapaKTEpU3yeTCs BpalllaTeIbHbIM
JIBUKEHHEM MHCTpYMEHTA (TJIaBHOE JBM)KEHUE ) U, KaK MPaBUIIO, IOCTYNATEIbHBIM JABHKEHUEM
3aroTOBKH, YTO SIBJIAETCS BHKEHUEM 1noaadn OcoOeHHOCTSIMHU Ipoliecca Gppe3epoBaHus
SBJISIETCS IPEPBIBUCTHIN XapakTep Mpolecca pe3anus KaxabiM 3yooM (Gpes3bl U IEPEMEHHOCTh
TOJIIMHBI cpe3aeMoro cinosi. Kaxxaplil 3y0 gpesbl yuacTByeT B pe3aHHH TOJIBKO Ha
orpezeNieHHON yacTh 060poTa Gpe3bl, OCTATbHYIO YaCTh MPOXOJIUT MO BO3YXY, BXOJIOCTYIO,
YTO 00eCreYnBaeT OXJIaXACHHE 3y0a 1 IpOOICHUE CTPYKKH. [Ipu unnuHAPUYECKOM
bpe3epoBaHUH TIIOCKOCTEH pabOTy pe3aHus OCYIIECTBIISIOT 3yObsi, pacloI0KeHHbBIE Ha
[WJIMHIPUYECKOM TOBEPXHOCTH (pe3bl.

[Tpu ToprieBOoM (pezepoBaHNM IUIOCKOCTEH pabOTy pe3aHust OCYIIECTBISIOT 3yObs,
pacmojoKeHHbIE Ha [IMIUHAPUIECKON U TOPIIEBOM MOBEPXHOCTAX (PE3BI.
Jluteparypa [1, c. 392, ¢. 326-327] Bonpocs st
CaMOTIPOBEPKH:

1. Kakue dpessl npuMeHsoT 1uist Gpe3epoBaHus MIOCKOCTEN?

2. Kakoli IpuIyCcK HaJo OCTABIIATh I OKOHYATENHFHOTO IIPOX0a MpU (pe3epoBaHuU
IJIOCKOCTEN?

3. VkakuTe BUIBI M IPHYMHBI Opaka npH (pe3epoBaHUM ILIOCKOCTEN U MEPHI
peaynpekaeHus Opaka

Tema Pacyer u TabnuuHOE ornpeneseHre paloHaIbHBIX PEKUMOB Pe3aHus Mpu
¢dpe3epoBanuu
Mertoanueckue ykazaHus
K pexxnmam pesanus npu Gpe3epoBaHUH OTHOCSAT CKOPOCTh pe3aHus, ogavy (MHHYTHYIO, Ha
006opoTt 1 Ha 3y0), rTyOuHy pe3aHus u mupuny ¢ppezepoBanus B. CkopocTh pe3aHusi, MM/MUH,
pACCUHTHIBACTCS KaK OKPYKHAsi CKOPOCTh BpalleHus (hpe3bl.
Bnusane nuamerpa (pessl Ha TPOU3BOAUTEIBHOCT 00pabOTKH HEOJHO3HAYHO. C
yBEJIMYEHUEM TuaMeTpa (hpe3bl MOBBIACTCS pacyeTHas CKOPOCTh pPe3aHusl MPH IMOCTOSTHHOM
CTOMKOCTH; 3TO OOBSICHSIETCS TEM, UTO YMEHBIIAETCS CPEAHSSI TOJILIMHA CPE3aeMOTo CIIos,
YIIyUIIal0TCS YCIOBUS OXJIQXKIEHH 3y0a (hpe3bl, Tak KaKk yAJTUHIECTCS BpeMsl HaXOXKAeHUs 3y0a
BHE 30HBI pe3aHUsl.
C 11enbI0 NOBBIIIEHHS TPOU3BOAUTEIBHOCTH JIyUIlle BEIOUPATh (pe3bl OOJBIIEro AuamMeTpa,
MOCKOJIBKY C YBEJIMUEHHUEM CKOPOCTH Pe3aHusl MPOMOPIUOHAIBEHO YBEIMUNBAETCS 4YacTOTa
BpaleHus (pe3bl 1 MUHYTHAs 1MoAava (Ipy IpoNopLUOHATIBHOM YBEIMYCHUN YHCIa 3yObeB
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¢dpe3sr). Bo3amoxkHOCTH yBeMUEHUS TUaMeTpa (ppe3 orpaHNuMBaIOTCS MOIITHOCTHIO 1
YKECTKOCTBIO CTaHKa, pa3MepaMU HHCTPYMEHTAILHOTO OTBEPCTUS B LIMMH/IETIE CTaHKA.

Cunel pe3anusi. B mporiecce paboTsl (hpe3a JomKHa TPEOA0TIETh CyMMapHBIE CHITBI PE3aHus,
JIEHCTBYIOIINE HA KK bl 3y0, HAXOISIIMIACS B KOHTAKTE ¢ 3aroToBKou. [Ipu ¢pesepoBanuu
WIMHAPUYECKOM PsiM03y00ii (hpe3oii paBHOIEHCTBYIONIYIO CHITy pe3aHus P MoxHO
Pa3JIOKUTh Ha OKPYKHYIO COCTaBIsIONIYI0 Pz, KacaTenbHyI0 K TPa€KTOPUU IBHKEHUS 3y0a, U
Ha paJiMaJIbHYIO cocTaBisiollyto Py, HanpaBieHHyto 1o paauycy. Cuity P MoxkHO Takxke
Pa3NIoKUTh HA BEPTUKAIbHYIO P 1 ropusonTansuyto P, cocramstontue. [1pu ¢ppesepoBanuu
WIMHIPHYECKUMHU KOCO3yObIMH (Ppe3aMu B OCEBOM HAIPaBIICHUU JIEUCTBYeET oceBasi cuiia PO
MpUYeM, YeM OOJIbIIE YTOJI HAKJIOHA BUHTOBBIX KaHABOK (PpE3bI CO, TEM OHA OOJIbIIIE.
Jluteparypa [1, c. 392, c. 329-330] Bonpocs! 1151 caMONPOBEPKH:

1334531. Ot kakux $akTOpPOB 3aBUCHUT BHIOOP peKMMa pe3aHus pu Gppe3epoBaHUN?

2. TlepeuncauTe NOPSAOK BHIOOPA PEKUMA PE3AHNUS?

3. Kak BiusteT cTOMKOCTh (ppe3bl Ha CKOpOCTh pe3anus? 4. Uro HasbIBaeTcs
SKOHOMUYECKON CTOMKOCTHIO (ppe3ni?

Tema Kouctpykmmu ¢pes. BeicokonponsBoaurensabie Gppe3s MeToanyeckue
yKa3aHUs
Pasnuuator nenpHbIe, cOCTaBHBIE M COOpPHBIE KOHCTPYKIHH (pe3. LlenbHbie (hpesst
U3TOTOBJISIOT MOJIHOCTBIO U3 HHCTPYMEHTAIBHON) MaTepuana. Y cOCTaBHBIX (hpe3 pexyILyto
4acTh U3TOTOBJISAIOT U3 HHCTPYMEHTAJILHOTO MaTepuaa, a MpUBapeHHbIN K HEMl XBOCTOBUK U3
KOHCTPYKLIMOHHOM cTayu. K cocTaBHBIM OTHOCSTCS Takke Qpe3bl, y KOTOPBIX 3yObst —
MJIACTUHBI U3 HHCTPYMEHTAJIBLHOTO MaTepHaia HalmanBaT Ha KOpiyc ¢pe3bl. Y cOOpHBIX (pe3
3yObsl 3aKPEIUIAIOT B KOPIyCE MEXAaHUUYECKHU C MOMOILBIO CIIELUATbHBIX KPETIEKHBIX JIEMEHTOB.
Pexymuii aneMeHT — 3y0 — MOXKET NpeACcTaBIsATh COOO0M pe3el ¢ HalasHHOM TBep0CIIIIaBHOM
IUTACTUHKON MJIM MOHOJIMTHYIO IJIACTUHKY U3 HHCTPYMEHTAJILHON CTaJIH, TBEPJOTrO CIUIaBa MU
JPYroro HHCTPYMEHTAJILHOTO MaTepHuaa.
Haunbosee koMIakTHY10 KOHCTPYKLIHIO UMEIOT LieNbHbIE U cocTaBHbIe (pe3bl. [Ipu HeGombIInX
pa3Mepax y HUX MOXeT ObITh Ooibliie 3yObeB, ueM y cOopHbIX ¢pe3. Henoctatku neabHbIX
(pe3 — MOBBILIEHHBII pacxo]l MHCTPYMEHTAIbHOTO MaTepraa; COCTaBHbIX C HalafHbIMU
IUTACTUHKAMHU TBEP/BIX CIIABOB — HEBO3MOKHOCTh PETYJIMPOBAHUS MOJIOKEHUS 3yObeB MPU
U3HOCE U TPYAHOCTb BOCCTAHOBJICHHS B Cilydae MOJIOMKU. /1y nepeTouku Takue Gppesbl
HE00XOJUMO CHUMATh CO CTaHKa.
COopHbIe KOHCTPYKIMK 00€CIeYnBaOT Haubosiee paloHaIbHOE UCTIOIb30BaHUE
MHCTPYMEHTAJILHOTO MaTtepuaia. M3HomeHnHbie 3y0pst MOKHO OBICTPO 3aMEHUTDH, HE CHUMAs
¢pe3y co cranka. BeneactBue 3Toro cokpaliaroTces IoTepu BpeMEHH, CBA3aHHbIE CO CMEHOM
MHCTpyMeHTa Juisl nepeTodek. K HenocTaTtkaMm cOOpHBIX KOHCTPYKLUUN MOKHO OTHECTH
TPYAHOCTb Pa3MeLIeHHs OOJIBIIOrO YKcia 3yObeB B KOPITyCe ONPENIeIeHHOTo pa3Mepa, n3-3a
Yero MpH PaBHBIX JAUaMeTpax COOpHBIE (hpe3bl OOBIYHO HMEIOT MEHBIIIE 3yOhEB, YEM IEIIbHBIC
U COCTABHbIE; HAIMYKME KPETIEKHBIX JeTalel, yIepKUBAIOIIUX PEXKYIIHE 2JIEMEHTHI B KOpPITyCe,
a ClIeJI0BATEIbHO, HOBBIIIEHHYIO TPYJOEMKOCTh U3rOTOBIECHUS (Ppe3; BHICOKHE TPEOOBaHUS K
TOYHOCTH 00pabOTKH 6a30BBIX MOBEPXHOCTEHN, 00ECIIEUNBAIOLINX 33JaHHOE MOJIOKEHHE
BCTaBHBIX 3yObEB, M K TOUHOCTH Pa3MEPOB CAMUX 3yObEeB B KOHCTPYKIIMSAX, I'/I€ CMEHY 3yObeB
BBITIOJIHAIOT 0€3 MocieNy el TOHKOH PeryJIMpOBKH UX MOJIOKEHUs B Kopiyce (hpessbl;
COOTBETCTBYIOIIME TPEOOBAHUS K TOYHOCTH TBEPIOCIUIABHBIX TNIACTHHOK B KOHCTPYKITHSIX
¢dpe3 ¢ MexaHUYECKH 3aKpeIUIsIeMbIMU HellepeTauyMBaeMbIMU TuTacTUHKaMHU. Jlutepatypa [1, c.
392, c. 335-341] Bonpocs! 11 caMONPOBEPKHU:

1. Kakue xoHCTpyKIMH TOPHOBBIX (Ppe3 BB 3HAETE?
2. Tlepeducaute reoMETPHUECKUE TAPAMETPHI TOPLIOBBIX (hpe3?
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3. Kak BiusieT BCTIOMOTATENbHBIN yroJl B IUIaHE Ha MIEPOXOBATOCTH MOBEPXHOCTH?
Pasnen Pe3rbonapesanue
Tema Hapesanue pe3bObl pe3liaMu, METYMKAMHU U IIJIAIIKaMU
Meroanueckue ykazaHus
[TpumenstoTCS Ciienyonme CrocoObl MoaydeHHst pe3bo:
ne3BUitHasg 00paboTKa pe3aHueMm;

abpa3uBHast 00paboTKa;

HaKaTbIBaHUC,

BbIIABJIMBAHUEC IIPECCOBAHUECM

- JIUThE;

a7eKTpou3nIecKas U JICKTPOXUMHUIECKas 00padoTKa.

Haubosee pacipocTpaHeHHBIM M YHUBEPCATBHBIM CIIOCOOOM TOJTYUYEHHUS pe3b0 sIBIISIETCS
ne3BuitHas 00paboTka pe3anueM. K Heil oTHOCSTCS:

- Hape3aHue HapyXHbIX pe3b0 IIIaIIKaMu;
- Hape3aHue BHYTPEHHHUX pe3b0 METUMKAMU;

- TOYCHHE HApYy>KHBIX ¥ BHYTPEHHUX Pe3b0 pe3p00BBIMH pe3laMu U TpeOeHKaMHU; -
pe3rbodpesepoBanre HapyKHBIX U BHYTPEHHHUX Pe3b0 JUCKOBBIMHU U YEPBSIYHBIMU (ppe3amu;

- Hape3aHue Hapy>KHBIX U BHYTPEHHHX Pe3b0 pe3bOOHAPE3HBIMH TOJIOBKAMU; - BUXPEBAs
00paboTKa HAPY>KHBIX U BHYTPEHHUX PE3b0.

HakaTpiBanue siBisieTcss Han0o0Jiee BHICOKOMPOU3BOAUTEIBHBIM CITIOCOO0M 00pabOTKH pe3b0,
00eCcreynBaroIuM BBICOKOE Ka4eCTBO MMoTyyaeMoi pe3bObl. K HakaThIBaHUIO pe3b0 OTHOCATCS:

- HaKaThIBAaHUE HAPYKHBIX Pe3b0 IBYMS WU TPEMsI POJIMKAMU C PaJMaIbHON, OCEBOM UITH
TaHTCHIIMAJIbHON MOJaueii;

HaKaTbIBaHUE HAPYKHBIX U BHYTPEHHUX Pe3b0 pe3b0OHAKATHBIMU TOJIOBKAMH;

HaKaThIBaHUE HAPY)KHBIX pe3b0 MIOCKUMH TUIAIIKAMU;

HaKaTbIBaHUE HAPYKHBIX Pe3b0 NHCTPYMEHTOM POJIMK-CETMEHT; - HAKaTbIBAHUE
(BBIIaBIMBaHUE) BHYTPEHHUX Pe3b0 OCCCTPYKECUHBIMU METUNKAMH.

Br160op crioco0a U3roToBieHUs pe3bObl 3aBUCUT OT THIA MPOU3BOACTBA. OCHOBHBIM KpUTEPUEM
BBIOOpa crioco0a 00pabOTKU AOKEH OBITh SKOHOMUYECKUN. OIIEHKa TI0 3 TOMY KPHTEPHUIO
00513aTeNIbHO JJOJKHA OBITh KOMIUIEKCHON M BKJIFOYATh HECKOJIBKO COCTABIISIIOIINX - CTOUMOCTD
CaMoro MHCTPYMEHTa, CTOMKOCTh HHCTPYMEHTA (1, COOTBETCTBEHHO, CTOMMOCTh HHCTPYMEHTA,
OTHECEHHAasl K OIHOMY OTBEPCTHIO) U BpeMs 00pabOTKU OTBEpCTUS (M, COOTBETCTBEHHO,
NepeHEeCeHHas Ha OJTHO OTBEPCTUE CTOMMOCTh CTAaHKOYAca).

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

CaMOIIPOBEPKH:

1. Kakumu MHCTpYMEHTaMM MOYKHO HApe3aTh Pe3b0y?
2. Kak ycTpoeH MeTuuK?

3. Kak Hapesaercs pe3n0a Miamkon?

4.

Kaxk otnmnuunts nipaByto pe3b0y OT JeBO#?
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Tema Hapesanue pe3nObl hpe3amu

Mertoanueckue ykazaHus

@pezepoBaHue pe3bObI MPOU3BOAAT PHU ABYX OTHOCHTEIBHBIX ABHKEHHUAX 3aTOTOBKU U
MHCTPYMEHTA: BpallaTeIbHOM U MOCTYNaTeIbHOM, ITyTeM MOCJIEI0BATEIbHOTO OOKAThIBAHUS C
BHEIIIHUI UM BHYTPEHHUM KacaHueM. [logaua Ha 060poT 3aroTOBKHM (17151 IIJIaHETapHO-
(bpe3epHbIX CTAaHKOB — Ha OJIMH 000POT MHCTPYMEHTA BOKPYT 3arOTOBKH) PaBHA X0y pPe3bObI
(X011 paBeH mary pe3p0bl, YMHOKEHHOMY Ha YMCIIO 3aX0/10B) Dpe3epoBaHUEM MOTYT OBITh
MOJTyYEHbI BCE BUJIbI LIMIMHAPUYECKUX U KOHMYECKUX pe3b0, 32 UCKIIOYEHUEM MPSIMOYTOIbHBIX
¢ yriom npoduiist & = 00.

PaznuuaroT MOHOTMTHBIC U COOPHBIE pe3b0OBBIC (PPE3bl OMHOHUTOYHBIC (JUCKOBBIE WITH
TOPIIOBbIE) 1 MHOTOHUTOYHBIE — IpeOeHYaThIC.

JluckoBsbie (hpe3bl MPUMEHSIOT AJIsl HApe3aHUsl JUIMHHBIX Pe3b0 KPYIMHOTo 1ara u
MHOT'03aX0HBIX pe3b0. Dpe3bl U3rOTOBISAIOT C OCTPO3aTOUYCHHBIMH 3YObSIMU U YCTaHABIHBAIOT
OTHOCHUTEJILHO OCH 3arOTOBKH TOJ] YIJIOM IoJIbeMa pe3bObl. ['pebenuaTsie (hpe3bl ciayKaT 11
Hape3aHus pe3b0, JJIMHA KOTOPBIX HA JIBAa-TPHU X0J1a Kopoue mHupuHbI ¢ppe3bl. Ocu rpedeHuaTon
(b pe3bl 1 3arOTOBKH JIEKAT B OJJHOM MJIOCKOCTH. BUTKM Hape3Ku — KOJIbLIEBbIE.

I'pebenyarsie (hpe3sl U3TOTOBISIOT U3 OBICTPOPEXKYILEH CTATH U TBEPAOTO CIIjlaBa —
MOHOJIMTHBIE WJIU C IPUNAsSHHBIMU TUIACTUHKAMHU U COOpHBIE — € peiikaMu WM AUCKOBBIMU
rpebenkamu. Pa3zmeps! ux pernamentuposansl 'OCTowm.

[Tpu BEIOOpE TpebeH"aTON Pe3b00BOI (hpe3bl ClieyeT YYUThIBATh MOJICTb CTAHKA U
KoH(Hryparmo oopadaTsiBaeMoi 3aroToBKU. JlomycTuMble 3HaueHus auameTpa D ¢pes
BBEIOMPAIOT TI0 HOMOTPAaMMe€ B 3aBUCHMOCTH OT OCHOBHBIX ITapaMeTpoB pe3b0bl. uamerp dpesbl
JUIs BHYTpPEHHEH pe3bObl MepBOHAYAIFHO IPUHUMAIOT PaBHBIM 2/3 auameTpa ¢pesepyemMoit
pe3bOBbl, a 3aTeM MPOBEPSIOT 10 HOMorpamme. [lomyunTts monHbIN TekeT [lognmucaTses Ha
pacchlIKy!

Jnist ymeHbIeHus: BUOpanuii mpu pe3p00odpe3epoBaHnN peKOMEHIYIOTCS ()pe3bl C BAHTOBBIMH
KaHaBKaMH ¢ yTIoM noabeMa = 5°. [l npaBopexyuiux ¢pe3 HanpaplieHHEe BUHTOBBIX KaHABOK
JeBOe, IS JEBOpEXynx — npasoe. [Ipu mare pe3pOsl 1 MM cienyet npuMeHsTh (Gpessl C
[IaXMaTHBIM PO(UIEM Hape3KH: MPOQPUIb YETHBIX 3yObEB CMEIIEH OTHOCUTENBHO MPOQHIIS
HEUYETHBIX 3yObEB Ha IIar Pe3bOBbI.

®pe3epoBaHUe HAPYKHBIX Pe3b0 rpeOeHUYATHIMU (Ppe3aMu BHYTPEHHETO KacaHus oOecriednBaeT
0oJ1ee BBICOKYIO MTPOU3BOAUTENBHOCTD. [ pedeHuaThie (ppe3bl BHYTPEHHETO KaCaHHUS COCTOST
0OBIYHO M3 KOPITyca U 3aKpeIJICHHBIX Ha HEM paJHallbHO IUCKOBBIX IpeOeHOK. BHyTpeHHUM
muameTp ¢pe3sl Ha 3-10 MM GobIe quamerpa Gppe3epyemMoid pe3nobl.

Jluteparypa [1, c. 392, c. 315-318]

Bomnpocs! 17151 caMonpoBEpKu:

1. HasoBuTe pasHOBHAHOCTH TOPLOBHIX (Ppe3

2. Kak onpenenuTts yroj nogabeMa BUHTOBOW JIMHUK (pe3

3. Tlo KakuM NpHU3HAKAM KJIaCCUPUIUPYIOTCS pe3b0OBBIE Ppe3bl
4.

Buapl auxkenus npu Ghpe3epoBaHUU PE3bOBI

Pa3znen 3yOonapesanue

Tema Hape3anue 3yObeB 3y0UaThIX KOJIEC METOJIOM KOMMMPOBaHUS U oOKaTa.
3yOoHape3Hble HHCTPYMEHTHI
Mertoanueckue yka3zaHus
Hapesanue 3yObeB MpOU3BOAUTCS METOI0M KOMTUPOBAHHS WIM METOAOM OOKATKH.
MeTox KOMPOBaHUS SBJISIETCS MEHEE pacIPOCTPAHEHHBIM, YeM MeTo] 00KaTKH. OH
NPUMEHSETCS B OCHOBHOM IIpH 00paboTKe 3y0uaThIX KOJIeC He SBOJBBEHTHOTO NMPO(UIIS U pu
PEMOHTE, €CJIM HEeT 3y00pe3HOro 000pyI0BaHus, PaObOTAIOIIEro M0 METOTY OOKATKH.
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CyIIHOCTh METO/a KOTIMPOBAHUS 3aKJIFOYAETCS B TOM, YTO U3TOTOBJICHHE 3y0UaTOro BEHIIa
MPOU3BOJUTCS HHCTPYMEHTOM, UMEIOLUM NPo¢uIib, COBIAAAIONMINN C MPOPUIEM €ro BIaIUHbI.
[Tocne nHape3anusi OAHON BIAAWHBI C IIOMOIIBIO TUCKOBOW (MIJIH MabIeBOI) (pe3bl 3ar0TOBKA
MOBOPAYMBAETCA HA YIJIOBOIL 1Iar, U MpOIecC MOBTOPSETCS 10 TeX MOp, MOKa He OyAyT
Hape3aHbl BCE BIAMHEI.

[Tpu Hape3anuu 3y0UaThIX KOJIEC 10 METOY KOMUPOBAHUSA I KaXKJOTO COUETaHUsI M HY>KHO
UMETh OTAeNbHYI0 ¢pe3y. CTaHgapt npeaycmarpuBaeT 6onee S0 Moaynei, 1 4uciio
ynotpebnsembix Oosiee 100. [loaToMmy B yHHBEpCAIbBHOM KOMILUIEKTE JIOJDKHO OBITH HE OoJiee
5000 dpes.

OcHOBHbBIE HEIOCTATKU METOa KOTIMPOBAHMS: a)HU3KAs

TOYHOCTb;

0) 00JIBIIIOE MHCTPYMEHTAJIBHOE X035HCTBO - B HA00PE OJTHOTO MOyl (M OCHOBHOTO II1ara) 7o
26 UHCTPYMEHTOB;

B) HU3Kas IPOU3BOIUTEIBHOCTD, T. K. BIAJAWHBI HAPE3aI0TCA MOCIIE0BATEIbHO, a HE
OJIHOBPEMEHHO (9TOT HEJOCTATOK HE XapaKTePEeH sl MPOTSHKEK M TOMY MTOI00HBIX
WHCTPYMEHTOB).

[Tpu Hape3zanuu 3yO0UaTHIX KOJIEC TIO METOTy OOKATKH PEKYIIUH KOHTYP HHCTPYMEHTA HMEET
ouepTaHue peku. ABToMaTH4ecKoe 00pa3oBaHUe SBOJIBBEHTHOIO MPOpUIIs, IPU HApE3aHUU
3y04aThIX KOJIEC IO 3TOMY METO/Y, Oy4aeTCsl B pe3yIbTaTe COTJIACOBAHHBIX MEPEMEIICHUI
3y0Ope3HOro HHCTPYMEHTA 1 3aroTOBKH KoJjieca. [Ipu 3Tom 3yObst (hOpMHUPYIOTCS TTOCTETICHHO
Y OJTHOBPEMEHHO Jis Bcero Kozeca Jlurepatypa [1, c. 392, c. 294-295]

Bomnpock! 1151 caMOnpoBepKHu:

1. Kakue kunemaTnuecKue napbl MMHTHPYIOTCS IIPU HAPE3AHUHU 3y0UaThIX KOJIEC METOIOM
oOkara?

2. Yro takoe uepBsuHas ppesa, 1005K, meBep?

W

Uto Takoe npousBoasmiee Kojaeco?

4. XapaKTepuUCTHKU METOJO0B KONMPOBaHUs M oruOanus. O0nacTs npuMeHeHus. 5. B yem
3aKJIFOYAETCsl METO] KOMMPOBAHUS MPHU 3yOOHApE3aHUH (MHCTPYMEHT, TBUKCHHSI,
JIOCTOMHCTBA M HEJIOCTATKH)?

Tema Pacuer u TabnuuHOE ornpeneseHre peKUMOB pe3aHus pu 3yO00pe3aHuH.
Konctpykuuu 3y00pe3HbIX HHCTPYMEHTOB.
Mertoanueckue yka3zaHus
[Tpu Hape3zanuu 3y0UaThIX KOJEC ¢ YUCIOM 3yObeB z= 60) MPUMEHSIOTCS 0JTHO3aXOHbIC U
nByx3axoiHbie Ghpé3bl. Ecnu ymnciio 3y0peB Hape3aeMoro Kojieca v YMCIIo 3aX0/10B (ppe3sl He
UMEIOT 00X MHOXKUTENEH, TO OepeTcs ppe3a MHOT03aX0aHas.
['myOuHa pe3anus t ompeeseTcss YUCIOM MPOXOA0B, HEOOXOIUMBIX IS TIOJTHOM 00paboTKH
BrauHbL. [Ipyu 4epHOBOM Hape3aHUH YUCIIO IPOXOA0B BEIOMPAETCS B 3aBUCUMOCTH OT MOIYJIS
Hape3aeMoro 3y0a, MOIIHOCTH CTaHKa u ykecTkocTu cuctembl CITU/L.
Hunuuapudeckue Kojeca ¢ MOAyJIeM m = 2 MM M KOHHYECKHE KoJieca ¢ MOAYJIeM m = 3 MM
Hape3aroTcs 3a ouH npoxoa. Koneca ¢ 601b1uM Mo IysieM Hapes3aroTces 3a JBa rnpoxoja. [pu
3TOM IEPBBIN MPOXO]] MPOU3BOAMUTCS C TIIyOUHOM pe3anus t = 1,4m, a BTOpOH - ¢ rryOuHOM
pe3anus t = 0,7T.
UucToBOM NMPOX0/] MPOU3BOAMTCS 32 OJMH MPOXOJ 33 UCKIIOYECHHEM 00pabOTKU
WIMHIPUYECKUX KOJIEC TUCKOBBIMU J10JI0SKaMH MPHU BBICOKUX TPEOOBAHUAX K IIEPOXOBATOCTH
00paboTaHHO TOBEPXHOCTH M K TOYHOCTH 3yObeB KoJjeca (Mpu m =3 YUCIIO MPOXOI0B 1 = 2).
[ecTepuu-Banuku, oOpabaTbiBaeMble B LIEHTPaX, Aa)Ke MPU MaJbIX MOAYJISIX Hape3aroTcs 3a 2-
3 npoxoja.
[Tonaya s 3aBUCHUT OT 3aJJaHHOT'O KayecTBa MOBEPXHOCTH Hape3aeMbIX 3yObeB U TpeOyemMoin
TOYHOCTH, MOIIHOCTH Y )KECTKOCTHU CTaHKA; MPOYHOCTH MEXaHU3Ma MOJauu;
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o0OpabaTeiBaeMOro MaTepuana; pa3MepoB Hapezaemoro 3yoa. [lomaun npu HapezaHuu
BHYTPEHHHUX 3yObEB KOJIEC TOJIOSIKAMHU CO CPETHUM JUAMETPOM 75 MM BBIOUPAIOTCS 110
TabJIMIaM PEeKOMEHTyeMbIX 0/1ay JIJIsl Hape3aHus KOoJeC BHEIIHEero 3aneruieHus. [Ipu
CpellHEM JAMaMeTpe J10JI0sSKa MEHbIIe 75 MM Io/laya YMEHBIIAeTCS.

B nensx moBeImeHUs: MPOU3BOAUTEIHLHOCTH (hpe3epOBaHUS 3y0UaThIX KOJIEC YePBIUHBIMH
MOJYJIbHBIMU (pe3amMu U (hpe3epoBaHUs HUIULIEBBIX BAJIOB YEPBIYHBIMU (pe3amMu
PEKOMEHYIOTCS OCEBBIE TIepeMelieHHs (hpe3bl 3a BpeMsi pabOThl MEXIy MEpeTOYKaMH. ITO
JTaeT BO3MOXHOCTb YBEJIMUMBATH CKOPOCTH pe3anus 10 30%.

[Tomyuute monneiil Teker Iloanucareces Ha

pacchuIKy!

Hasnauenue pexxMoB pe3aHus Py NIEBUHTOBAHUH 3y0UaThIX KOJIEC MMEET HEKOTOPhIS
0coOeHHOCTH. 7151 IEBUHTOBaHUS KOJIEC C IPSIMBIMU 3yObSIMU MTPUMEHSIETCS TUCKOBBIN IIEBEP
C KOCBIMHU 3yObsSIMU, HAKIIOHEHHBIMH K OCH 11071 yriioMm 10-15°, a nyis konec ¢ KOCkIM 3yOoM -
PsIMO3YOBIe MIEBEPHI MITH KOCO3YObIe C Pa3HHUIICH B HAKJIIOHE 3yObeB KoJieca U IeBepa B
npenenax 10-15°. as NOBBIIIICHUS] TOYHOCTH IIEBUHTOBAHUS YUCIIO 3yObeB y mieBepa Oepercs
HEKpaTHBIM YHUCITY 3yObeB.

[Ipu 1meBMHrOBaHUM IITyOWHOW pe3aHus SBISAETCS MPUITYCK Ha 00paboTKy, KOTOPBIN
OTIPENIETISIETCSI B 3aBUCUMOCTH OT (popMBbI 3y0a (IIpsSiMOil, HAKJIOHHBIHN ), BETMYUHBI MOIYJIS U
yria 3anerienus (o npoduito). [Ipu meBUHroBaHUH OTPEEIISIOT 1BA BUA MOAAY: SO -
MIPOJIOJIbHAS T10/1a4a CTOJIa 32 OJMH 000POT AeTalld, MM/00; Spaj - paauaibHas Mojiaya Ha OJIUH
X0J1 cTona, MM/xo. OKpy»KHasi CKOPOCTh IIEBEPa HAa HAYaTbHOM JUAMETPE ONPEAeIseTCs B
3aBUCUMOCTH OT 00pabaThIBAEMOTO MaTepHaa.

MorurHocTs 3y60o(pesepoBanus N onpezenseTcs o pacyeTHbIM (HopMyiaM UITH 10
HOpMaTHBaM.

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

CaMOIIPOBEPKH:

1. B uem 3akmouarorcs 0cob6eHHOCTH nporecca Gppe3epoBanms?

2. OObsiCHUTE 3HAYEHUE BCEX BEIMYUH B (POPMYJIaX pacyeTa OCHOBHOTO BPEMEHH TIPU
Pa3JINYHBIX ONEPALMSIX.

3. Kak onpenenurs 3aTpaThl BpDEMEHH Ha TEXHOIOTHYECKOE 0OCTYKMBAHKE NP 3yOOPE3HBIX
paborax.

4. Yto moHuMaeTcs MMod ONTUMAILHBIM PEKUMOM pPE3aHus IPU pa60Te Ha MCTAJIOPCIKYIIHUX
CTaHKax.

5. Kakue BHIBI H3HOCA IPEOOIIAMAIOT IPU HU3KUX CKOPOCTAX pe3aHus u nmoyemy? B uem
3aKJIro4aeTcs ux ¢pusndeckas npupozaa?

6. OOBACHUTH BIMSHHE DJIEMEHTOB PEKUMA PE3AHUS Ha TEMIIEPATYPY PE3aHHsA

Paznen IlporsruBanue

Tema Ilpouecc nporsaruanus. Pacuet u TabnuyHoe onpeaeneHue
palMOHAIBHBIX PEKUMOB pE3aHUs IIPU NPOTATUBAHUU
Meronnyeckue ykazaHus
[IpoTsirnBanue — Mmexanndeckast 00pab0TKa BHyTPEHHUX U HAPY>KHBIX MIOBEPXHOCTEH C
pSMOJIMHEHHOM 00pa3yromeil ¢ HOMOIIBI0 MHOTOJIE3BUMHOTO PEXYILEro MHCTPYMEHTA -
IPOTSKKHU. 3ar0TOBKA IIPU MPSIMOJIMHEIHOM MIPOTATMBAaHUM HEMOABHKHA. OCOOEHHO
3¢ ($EeKTUBHO NPOTATUBaHKUE CIOXKHBIX U (PacOHHBIX Mpodueii 3aroroBok. Haxoaut mmpokoe
IIPUMEHEHNE B MACCOBOM U CEPUITHOM MPOU3BOJICTBAX. B MEIKOCEpUIHOM U € IMHUYHOM
IPOM3BOJICTBAX 00pabaThIBaOT MOBEPXHOCTH, K KOTOPBIM HPEIbABISIOTCS BHICOKHE
TpeOOBaHUS K TOUHOCTHU U MapaMeTpaM LIEPOXOBATOCTH.
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OCHOBHOE OTJIIMYHE MPOTATUBAHUS OT IPYTHX METOJI0B 00pabOTKH - OTCYTCTBYET JBMUKECHUE
nogayu Ds. 3HaueHne moaauM 3aKI0YEHO B KOHCTpYKIMK camoro PU. Pa3smep kaxmoro
HOCJEIYIOMEro 3y0a MPOTSHKKH, OOJIbIIE MPEIbIYIIEro Ha BEIMYUHY, YUCICHHO PaBHYIO
nojgade Ha 3y0 Sz. Kaxkpiii 3y0 TOJIBKO OJIMH pa3 y4yBCTBYET B MPOIIECCE PE3aHUSI.
[IporsruBanuemM 00padaTHIBAIOT pa3INYHbIC BHYTPCHHUE U HAPYKHBIC, & TAKXKE IMTOTYOTKPHITHIC
MOBEPXHOCTH.

CymecTByeT /1Ba BapuaHTa MPOTIATUBAaHU: CBOOOIHOE U KOOpIUHATHOE. Bee mpoTskku
paboTaroT Ha pacTsiKeHHe, T. K. cuja P npukiaapiBaeTcs K 3aMKOBOM 4acTH.

Ecnu cuna npukiaapBaeTcs K 3aHE 4acTH NMPOTSHKKH, TO TaKOW MeToa 00pabOTKH Ha3bIBAIOT
MPOIIMBAHKUEM, a PEXYIIUA HHCTPYMEHT - MpomuBKO#. [IpomuBka paboTaeT Ha cxkaTtue u
nPOAOIBHBINA U3rub. [IpoImBKY Yale BCEro MpUMEHSIOT IS KATMOPOBKH BHYTPEHHUX
OTBEpCTHU BBICOKOI TouHOCTH. HOT1a MOCeIHNEe CEKIUU TPOIIUBKYU WM TPOTSIHKKU
BBITIOJIHSIOT TOJYKPYTIBIMU J1JIs1 Pa3BAJIbLIOBKH - CTJIQXKUBAHUS [IIEPOXOBATOCTU U MPUAAHUS
MOBEPXHOCTHU BBICOKUX 3KCIUTyaTallMOHHBIX CBOWCTB.

[Tpu npoTSAruBaHUM MPUMEHSIOT NPOPUIBHYIO, TEHEPATOPHYIO M MIPOIPECCUBHYIO CXEMBI
Cpe3aHus MPUIyCcKa.

[Tpu npoduibHOI cxeMe cpe3aHus MPHUITycKa reoMeTprudeckas opma Bcex 3yObeB MogooHa
PO IITI0 OKOHYATETFHO 00pab0TaHHOM MOBEPXHOCTH 3arOTOBKHU. JTa CXeMa pe3aHusi UMeeT
OTPaHUYEHHOE IPUMEHEHHE BCIICACTBUE TPYTHOCTH U3TOTOBJICHUS MPO(PUIBHBIX TPOTSIKEK.
[Ipu rerepaTopHOI CXeMe Cpe3aHus MPUITyCKa MEPBBIN 3y0 MPOTHKKK UMEET KPyTiyto hopmy,
BCE MOCJIEAYIOMINE 3yObsi UMEIOT TaKXKe KPYTIIyIo (JOPMY B BHJIE YACTEH OKPYKHOCTH - AYT.
Omnu Oosiee MPOCTHI B U3TOTOBJICHUH, UX MPOILE 3aTaYUBaTh TIOBTOPHO U CEOECTOMMOCTD UX
U3rOTOBJICHUS HIKE, UEM Y TPOTsDKEK, paboTaronux no npoduiasHoii cxeme. KBagpaTtHsle,
MHOTOTpaHHbIE, KOOPAWHATHBIE IPOTSKKHU AJISL CPE3aHUsI IPUITYCKa U3TOTOBIISIOT O
TE€HEPATOPHOU CXEME.

[IporpeccruBHyI0 CXeMy pe3aHMsI UCIIONIBb3YIOT, KOT1a NpO(UIbLHOE U T€HEPATOPHOE
MPOTATHBAHHE HEBO3MOXKHO.

B kauectBe COTC (COX) npu npoTAruBaHUH UCIIONb3YIOT SMYJIbCUH,

cynbdodpeso, a Tak xKe cMech KepochHa U Macia. O6paboTka YyTyHHBIX 3aTrOTOBOK
nmpou3BoAUTCS 6e3 oxnaxaenus. Jlureparypa [1, c. 392, ¢. 266-270] Bonpocs! mms
CaMOTIPOBEPKH:

1. KakoBbl 0cOO€HHOCTH MPOIECCa PE3AHUS TP IPOTATHBAHUN?

2. Yro 06ecreunBaeT BEICOKYIO TOYHOCTH (JOPMBI M pa3MepOB 06pabaThIBAEMOit TIOBEPXHOCTH
MpY MPOTATUBAHUN?

3. Yro 00ecneyrBaeT IIEHTPHPOBAHUE 3arOTOBKH 110 OCH MPOTSKKH, €CIIH IIPOTATHBAETCS
OTBEpCTHE B JINTOW WJIM IITAMIIOBAHHOH 3arOTOBKE 0€3 €€ MpeIBapuTeIbHON 00paboTKu?

4. B KaKkux LENAX UHOTIA IPUMEHSIOT NPOTATUBAHNE BMECTO JAPYIHX METOI0B 00pabOTKH,
HaIpuMep CTporaHus, ppe3epoBaHus?

Paznen Ulnudosanue

Tema  AOpasuBHBIC HHCTpYMeEHTHI. [Iponece mumdoanus Meronnueckue
yKa3aHHsI
HInmudoBanre — mpormecc 00pabOTKH 3ar0TOBOK pe3aHUeM adpa3uBHBIM HHCTPYMEHTOM
(kpyramu, Opyckamu, abpasuBHBIM HHCTPYMEHTOM Ha THOKOW OCHOBE, CBOOOTHBIM a0pa3uBOM).
AOpa3uBHBIE 3epHa PacIIOIOKEHBI B Kpyrax OeCIopsSa04HO U YACPKUBAIOTCS CBA3YIOIIUM
matepuaioM. [Ipu BparieHnu Kpyra B 30HE €ro KOHTaKkTa ¢ 00pabaTbiBaeMOil MOBEPXHOCTHIO
9acTh 3€pPEH cpe3aeT Marepual 3aroroBku. OOpaboTaHHast TOBEPXHOCTD MPEICTABISAET COOO0M
COBOKYITHOCTb MHUKPOCJIEZIOB BO3ACUCTBUS a0pa3uBHBIX 3€PEH, I03TOMY MHOTIa NUTH(OBaHHE
OTIPEICTISIOT KaK YIPaBIIeMOe H3HAIIMBAaHKUE 3ar0TOBKH. CKOPOCTh pe3aHus npH HuirndoBaHnu
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30m/c. HlnupoBanreM MOXKHO MPOU3BOJUTH YHCTOBYIO 00paOOTKY 3arOTOBOK M3 pa3IMYHBIX
MaTepHajoB, UMEIOLIUX Pa3HyI0 TBEPJAOCTD (JJ1s1 3ar0OTOBOK M3 3aKaJIEHHBIX CTaJeil — 3TO
OCHOBHOI1 crtoco0 00paboTku). [Tomyunts monHenii TekeT [lognmucaThest Ha pacchUIKy !

Cxemsbl nuidoBaHus:

- Hapy’KHOe Kpyrioe nudoBaHue B IIeHTpax (I1yOuHHOE, Bpe3Hoe, UTH(OBaHUE IBYX
B3aMMHO NEePIEHINKYIIPHBIX IOBEPXHOCTEN); -TI0CKOe NuTH(oBaHNEe iepudepueit 1 TopLoM
Kpyra,

-BHyTpEHHEE MITHU(OBaHNUE;

-BHyTpeHHee N OBaHuE C IUTAHETApHON NoaueH; -

OecrieHTpoBOe nuHQoBaHue; -podmwIbHOE NUTH(OBaHHE.

AOpa3uBHBINM UHCTPYMEHT, B OTJIIMYHUE OT JIE3BUIHOIO HHCTPYMEHTA, HIMEET MHOKECTBO
PEXKYLINX MUKPOJIE3BHM, PACTIONOKEHHBIX Xa0TUYHO. EnnHnYHOE 3epHO NUTH(OBATBHOTO
Kpyra MOKET pacroiaratbCsi Ha HEKOTOPOM PacCTOSIHUU OT 00pabaTbIiBaeMOil MOBEPXHOCTH,
CKOJIB3HUTH 10 00pab0TaHHON MTOBEPXHOCTHU (CKOJIB3SIINE 3€PHA), TPOHUKATH B 00paOOTaHHYIO
MIOBEPXHOCTh HAa HEOONBIIYIO TTTyOUHY U 1e(OPMHUPOBATH MaTepPHall 3arOTOBKHU, TOJIBKO
IIACTUYECKU

(medhopmupyromre 3epHa), IPOHUKATH B 00pabOTaHHYIO TOBEPXHOCTh Ha TIIyOUHY,
JIOCTATOYHYIO JUISI CHATHS CTPYXKH (pexyiue 3epHa). [1o cpaBHeHHIO C JIE3BUMHON
00paboTkoil nuiMpoBaHUE XapaKTEPU3yETCs MOBBIICHHBIM CONPOTUBICHUEM PE3aHUIo,
MOCKOJIBKY CKOJIB3SIIIIME 3€pHa CO3JIAI0T AOMOJHUTEIbHOE TpeHHE, 1ehopMUpYIOIIHE 3epHa —
JIOTIOJTHUTEIBHBIC YIPYTYIO U IUIACTHYECKYIO eOpMalny, a y PeKYyIUX 3yObeB YIIIbl pe3aHus
HeonTuMaibHble. KpoMe Toro, cuia pe3aHusi Ha €TMHUYHOM 3€pHE OOJIbIIIe, HO TaK KaK
CHHMAIOTCSl MUKPOCTPYXKH, CyMMapHasi CHJIa Pe3aHusl HEBEJHMKA. 3a CYET JONOIHUTEIBHOTO
TpeHus U AehopMaIfil TeMIeparypa B 30HE pe3aHus 3HAUUTEIBLHO BBIIIIE, YEM TIPH JIC3BUHHOMN
00paboTKe, MOATOMY BO3MOXHBI CTPYKTYpPHBIE IIPEBPALCHUS METaJlIa B 30HE PE3aHUs
(mpwxorn). JIuteparypa [1, c. 392, c. 345-363] Borpocs! [1st caMOTIpOBEPKHU:

1. HauGonee pacnpocTpaHeHHBIE CXEMBI IUTH(OBAHUS.
2. T'naBHOE JBMXKEHUE JUIS BCEX TEXHOJOTMYECKUX CIIOCOOO0B ULTH(OBAHUS.

3. OCHOBHBIE Y3JIbI KPYTJIOULTU()OBAIBHBIX CTAHKOB

Tema Pacuer u TabauuHOE ONpeieeHNe PAlMOHABHBIX PEXKUMOB
pe3aHusl IPU Pa3InYHbIX BUAAX NUIH(OBAHUS
Meroaunueckue yka3aHus
['maBHBIMH (paKTOpaMu, BAUSIOIIMMYI Ha BEIOOP NUIM(OBAIBHOIO Kpyra, SBISIOTCS CBOMCTBA
o0pabaTbIBaEMOro MaTepuaia, OKpy>KHasi CKOPOCTh Kpyra, MeTO/l UTH(OBaHHMSI, KJIACC YHUCTOTHI
HOBEPXHOCTH.
OxpyXHasi CKOPOCTh IITH(POBATHHOTO Kpyra L 3aBUCHT OT BUA CBA3KH U MPOPHIISL KpyTa.
JlonmycTumble MaKCUMaJbHbIE OKPY KHbBIE CKOPOCTH AJIs1 OOBIYHBIX IIJIM(OBATIBHBIX KPYTOB: Ha
KepaMHU4ecKoH cBs3ke L = 25+35 m/c, Ha GakenuToBO cBszke v = 30+ 50 m/c.
Jns obecniedeHnss HauOoJbIIEH MPOU3BOAUTEIBHOCTH BEICOKOTO KJIaCCa YUCTOThI TOBEPXHOCTH
pY MUHUMAJIBHOM M3HOCE Kpyra cielyeT IPUHUMATh OKPY>KHYIO CKOPOCTb Kpyra OJIM3KOH K
MAaKCHUMAaJIbHO JI0ITYCTUMOI.
OxpyKHasi CKOPOCTB JIETAJIN L ¥ YAaCTOTa BPAILICHHsI ONPEACISIOTCS B 3aBUCUMOCTH OT
JMaMeTpa NUIM(OBaHUs rpynibl MaTepuanaoB. Ha n3MeHeHHbIe yciioBHsI 00paOOTKH BBOASTCS
HOIIPABOYHbIE KOAPPHUIIUEHTHI.
PexxuMBl pe3aHus KOpPEKTUPYIOTCS TAKKe Ha MONPaBOYHbIE KOA((DUIIMEHTHI B 3aBUCUMOCTH OT
o0pabaTbIBaeMOro MaTrepuaia, TOYHOCTH U IIEPOXOBATOCTH MTOBEPXHOCTH, pa3Mepa U CKOPOCTH
nuU¢OBATBHOTO KPyTa, criocoda Nun(OoBaHMs U KOHTPOJIS pa3MepoB, POPMbI MOBEPXHOCTH H
XKECTKOCTH JIeTaJIH, CTETICHH 3all0JIHEHHS CTOJa, (POPMBI NITU(OBATIBHOTO KpyTa (YalleyHbIiH,
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cermeHTHbIH). [TonpaBounsie k03 uumentsr Kk Ha nmonady onpenenstorcs: B 3aBUCUMOCTH OT
TOYHOCTH U )KECTKOCTHU CTAHKA.

[IpoBepouHBIM pacyeToM OnpeAesseTcss MOITHOCTh NUIH(OBAHUS ITPU BEIOPAHHOM pEKUME
00paboTku Np.

[Ipu onpenenennu nmoaay cienyeT UMETh B BUAY, YTO IUTH(OBAaHHE TOBEPXHOCTU COCTOUT U3
TPEX HTAIOB:

a) CO3/1aHue HAYaJIbHOT'O HATATa B CUCTEME — I10/1a4ya Kpyra Ha TIyOnHy Huti(oBaHUs
BPYUYHYIO WJIY C IOMOIIBIO THAPABIMYECKOI0 yCTPOUCTBA; IPOJOJDKUTEILHOCTD ATOrO JTara He
npesbiiiaet 0,05 MUH U yJIebHBIN BEC €70 B ONIEPALIUN HE3HAYUTEIIEH;

0) ycTaHOBUBUIMICS IPOLIECC, B TEYEHUE KOTOPOIO0 CHUMAETCS] OCHOBHAS YacTh MIPUITYCKa;
HOJIEP/KUBAETCS PEXKUM, YCTAaHOBJIEHHBIN Ha MIEPBOM 3Talle; IPU KaKJOM IIPOX0JIe
HUTM(OBAIBHBIN KPYT MOAAETCS B HAIIPABICHUH ITTyOUHBI IUTM()OBaHMS HA BEIMYUHY
MOINEPEYHOM MTOJAYH;

B) 3a4MCTKa, IPU KOTOPOH TOCTUTAIOTCS 33JaHHBIE Pa3Mephl, LIEPOXOBATOCTh NOBEPXHOCTHU U
KaueCcTBO ITOBEPXHOCTHOTO cios. [Ipu 3auncTke ynpyras cucteMa BO3BpaIllaeTcsl B UICXOIHOE
II0JIO’KEHHE.

J11st IepBOTO U TPETHETO ATANOB NUIM(OBAHMA M0a4a Ha IITyOUHY SBJISIETCS BEJIMYMHOM
MIEPEMEHHOM.

Jlnist yripoIieHus HOpMUPOBaHUS B TaOJIUIAX YCTAHOBJICHBI CpeIHUE 3HAYCHUS 01a4
(pazuanbHBIX U MONEPEUHBIX) 3a BCE BpeMsl LIMKJIA NUIH(OBaHMS, T. €. BO BCEX TPEX ATarnax
nutugosanus. COOTBETCTBYIOLIHME MONPABOYHbIE KO GUIIMEHTHI Ha 1101avy, IPUHATHIC B
3aBUCHUMOCTH OT TOYHOCTH, IIEPOXOBATOCTH TOBEPXHOCTU U APYTUX TEXHOJIOTMYECKUX
(bakTOpOB, U3MEHSIOT BpeMs 00pabOTKH, TTIaBHBIM 00pa30M 3a CYET BPEMEHU Ha BhIXa)KUBaHUE
(1o 20% OT OCHOBHOTO BPEMEHHU ).

[IpononbHble MUHYTHBIE TOJAYU SM onpeAesnsatoTcs B 3aBUCUMOCTH OT IIMPUHBI Kpyra U
KJIacca YHCTOTHI TOBEPXHOCTH JIJIsl HAPYIKHOTO NUTH(OBAHHS C TIPOIOIBHOMN TOAAYEH.
AHaJIOrMYHO OIIpeneNsaeTCs oNepeyHas nojada S B MM Ha XOJ1 CTOJIa IS TUIOCKOTO
nungoBanus nepudepueit kpyra.

['my6uHa pe3aHus — nojava Ha IITyOMHY StX MM Sto OIpeaesnseTcst B 3aBUCUMOCTH OT
nuameTpa M oBaHus, MPOI0JIbHON MUHYTHOW Nojlayuu U npunycka. [Tpu miockom
HITM(OBaHUYU TOPLIOM Kpyra [oJia4ya Ha IIyOUHY St0 3aBUCHUT OT IPUBEACHHOM IMPUHBI
numdosanust Brp. Jluteparypa [1, c. 392, c. 345-363]

Bompocs! 151 caMonpoBepKu:

1. Tlopsmok HasHaYeHHs PEKUMOB Pe3aHus MPH IUTM(OBAHUU [10JTyIUTh MONHBINA TEKCT
[Tonnucarbes HAa pacchbUIKy!
2. Cwisl pe3anus npu NUIM(OBAHUM

3. W3HOC U CTOWKOCTH KPYTrOB

Pa3znen ®uzuko-xuMHUYECKHE METOIbI 00pabOTKU

Tema DnekTpopu3nyecKue v MEKTPOXUMHUYECKHUE METOIbI 00pabOTKU
Meronuyeckue ykazaHUs
DnekTpoGU3NIECKHe U AIEKTPOXUMUICCKUE METOIBI TI0 CPABHEHHIO ¢ OOBIYHON 00pabOTKOM
pe3aHueM UMEIOT psj npeumyiiecTB. OHM MO3BONISIIOT 00pabdaThIBaTh 3arOTOBKH U3 MaTEpPHAIIOB
C BBICOKMMHU MEXaHUYECKUMU CBOMCTBaMHU (TBEp/IbIE CILIABBI, aMa3, KBapll U Jp.), KOTOpbIE
TPYJIHO WJIH MPAKTUYECKH HEBO3MOXHO 00pabaTeIBaTh Ipyrumu Mmetogamu. Kpome storo,
yKa3aHHbIE METO/bI 1al0T BOZMOKHOCTh MOJy4YaTh CAMbI€ CJIO’KHbIE IOBEPXHOCTH, HAIIPUMEDP
OTBEPCTHS C KPUBOJIMHEHHOMN OChIO, TITyXHe OTBEpCTHs acOHHOTO mpoduis u T. 1. K unciy
TaKUX METOJOB OTHOCSAT AJIEKTPOIPO3UOHHYIO, JIEKTPOXUMHUUECKYIO U aHOJHOMEXAHUYECKYIO
00paboTKy MeTauioB. B 0CHOBE 311eKTPOIPO3HOHHOM 00paOOTKHU METAILIIOB JICXKHT MPOLIECC
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3IIEKTPOIPO3HH, T. €. pa3pyIICHHUS IIOBEPXHOCTEH IEKTPOAOB IPHU IEKTPUUECKOM paspsizie
MeXIy HUMH ( 56). DIEeKTPO3PO3UOHHYI0 00pabOTKy MPOU3BOIAT HA CIICIIUATIBHBIX
(3IEKTPOUCKPOBBIX, JCKTPOUMITYILCHBIX) CTAHKAX.

HHCcTpyMeHTOM 117151 00pabOTKH CITyKHT 3JIEKTPOJ, U3TOTOBICHHBIN U3 ME/IH, JIATYHH, OpOH3HI,
QIIOMUHUS WM HEKOTOPBIX APYrux MatepuainoB. OH umeeT hopMy, COOTBETCTBYIOILYIO (hopme
TpeOyeMol MOBEPXHOCTH 00pabaThIBAEMOM J1eTaH.

3aroToBKy MOMEIIAIOT B BAHHY C KUJIKOCTHIO, HE MPOBOASIIEH 3IEKTPHUUECKUH TOK.
WMHCTpYMEHT 1 3arOTOBKY MOJKIIOUAIOT B CTAHKE K UCTOYHMKY JIEKTpUUYECKOro Toka. Ilpu
COMIKEHUHN HHCTPYMEHTA (KaTo/1a) U 3aTOTOBKHU (aHO/1a), KOTIa HCKPOBOM MPOMEXYTOK
CTAaHOBUTCS OYEHb MAJIBbIM, MEXly HUMH IIPOUCXONT IEKTPUUECKUN paspsa. B pesynbraTe
Temreparypa Ha 0opabaTsiBaeMO TOBEPXHOCTH 3arOTOBKU MTHOBEHHO fnocturaet 8000—10
000°C, 4yTo MPUBOJUT K MECTHOMY PACILJIABJIICHUIO, YACTUYHOMY UCHApEHUIO U B3PHIBO-
0JJOOHOMY BBIOPOCY MUKPOYACTHUI] C TOBEPXHOCTH 3aTOTOBOK. BBIOpOIIICHHBIE YaCTUIIBI
MeTajula B )KUAKOW Cpejie 3aTBEpIeBAIOT U OCEJAl0T Ha IHO BaHHBIL. [Ipu moxaue snexkrpona-
MHCTPYMEHTA UCKPOBBIE Pa3psibl MHOTOKPATHO MOBTOPSIOTCS M, 00Pa3yIOT B 3arOTOBKE JIYHKY,
0TOOpaKaroIIy0 GOpMy HHCTPYMEHTA.

DIEKTPOIPO3UOHHYIO 0OPAOOTKY HIMPOKO MPUMEHSIIOT ISl OJTYUYECHHUS PA3TUUHBIX OTBEPCTHH,
11a30B, YIIIyOJEHUH U U3rOTOBJICHUH IITaMIIOB, Ipecc-(hopM, KOKUJIEH U T. 1.
DIeKTpOXUMHYECKast 00paboTKa 3aKII0YaeTCs B TOM, YTO T0J] BO3JCHCTBUEM 3IEKTPUIECKOTO
TOKa pa3pyllalOTCs MOBEPXHOCTHBIE CJIOM METaljla I€TalIu, IOMELUIEHHON B JIEKTPOJIUT.
Yacruiipl MeTaia, Jekallue Ha MOBEPXHOCTH JIETalIU, PACTBOPSIOTCS B 3JIEKTPOJIUTE, U I€Tallb
CTAaHOBUTCA OJIeCTSIIEH (JIEKTPOIUTUYECKOE NTOJIMPOBAHKE), B TOM CIIy4ae, €CIM IOBEPXHOCTH
JIOJDKHBI OBITh TPUAAHBI OIPENEICHHBIC pa3Mephl, IPUMEHSIOT CTIEHUAIbHBIA HHCTPYMEHT
JUI MEXaHUYECKOT0 yIaleHUs pa3pyLUIeHHOM IUIEHKHU MeTaula. AHOHO-MEeXaHu4ecKas
00paboTKa METAJUIOB MOCTPOCHA HA COYETAHUH JICKTPOIPOZUOHHOTO U AIIEKTPOXUMUYECKOTO
IPOIECCOB. AHOTHO-MEXaHHUECKUH c11ocod 00pabOTKH METAIIOB TPUMEHSIOT ISt
3aTauMBaHUs MJIACTUHOK U3 TBEP/IBIX CIJIABOB U JJIsl pE3KU OYEHb TBEP/BIX U BA3KHX METAJIOB.
Jlutepatypa [1, c. 392, c. 107-118] Bompocs! 115t caMoOnpoBepKu:

1. Uro Takoe 371eKTpo3IpO3nOHHAs 00paboTKa?

Kaxkoit Tox ucnonszyercst mpu 930 u ero BenuunHa? Kakue auana3zoHbl HANPsHKEHUS
ucnoas3ytoT npu 9907? Kakue cpensl ncnons3yror npu 9207

Tema: YuctoBas u ynpouHstomas o0paboTka HOBEPXHOCTEH BpalieHus

Meroaamu Turactudeckoro neopmupoBanus (ITI1]1)
Meroaunueckue yka3aHus

[T — sT0 MeTo 00pabOTKH AeTanel 6e3 CHATHSI CTPYKKH, TPU KOTOPOM TUTACTUYECKH
nehopMHUpyeTCsl TOJTBKO MTOBEPXHOCTHBIN CIIOH eTaneil 0e3 HapylIeHHs [eI0CTHOCTU. B
pesyabtate I1I1/] ymeHsbIaeTcs mepoxoBaTocTh MOBEPXHOCTH, YBEIMUYUBAETCS TBEPAOCTh
(MHKpOTBEpIOCTh) MeTalIa, obecrieunBaeTcs (opMooOpa3zoBaHue ONpPEAeNIEHHON MUKPO- HITH
Makpo(QOpMbI TOBEPXHOCTH, B MOBEPXHOCTHOM CJIOE JI€TAIM BOZHUKAIOT C)KUMAIOLIUE
OCTaTOYHBIE HAPSIKEHHUSL.
DTO yJydlllaeT 3KCILTyaTallMOHHbIE noka3zaTenu AeTanu [1I1/] — noBsimaeTcsi BBIHOCIUBOCTh
neraneit B 1,5—2,3 paza, CONpOTUBIIEHUE CXBAThHIBAHUIO, KOHTAKTHASI BBIHOCIUBOCTbD, U IPYTUE
JKCIUTyaTallMOHHBIE ITOKA3aTEIN U3AEIHS.
Oco0eHHO 3(h(PEeKTUBHBIM SBISETCS YIIPOUYHEHHUE JIETAJICH, UMEIOIINX KOHCTPYKTUBHBIC WITH
TEXHOJIOTMYECKUE KOHLEHTPATOPbl HANPS)KEHUM, BBITOUKH, TAITEIN U JIP.
HocrouncrBom III1/] siBisieTCA TEXHOIOTUUECKAS] YHUBEPCATIBHOCTh M1 9KOHOMUYHOCTh METO/A.
ITo xapakTepy B3auMOJICUCTBUS HHCTPYMEHTA ¢ AeTanbio Metoasl [1I1/] mogpasnensercs Ha
CTaTUYECKUE U yJapHBIE.
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OCHOBHBIM MEXaHHU3MOM XOJIOTHOM TIIACTUUECKOM eOopMallii METAIJIOB U CIIJIAaBOB
SBJISIETCS. BHYTPU3EPEHHOE CABUTOBOE MEPEMEILIEHUE OJJHUX YacTel KpucTaia
OTHOCHUTCIIBHO APYTHUX, OCYIICCTBIACMOC C TIOMOIIIBIO MHOT'OYHCJIICHHBIX BUJJOB IBHUKCHUS
JIMCIIOKAIMU TI0 TJIOCKOCTAM CKOJbKeHus. Jlutepatypa [6, c. 272, c. 245-264] Bonpockl
JUISL CAaMOTIPOBEPKH:

1. Knaccuduxanus meromnos I,
2. XapakTepucTuka GU3MKO-MEXaHUIECKMX CBOHCTB MOBEPXHOCTHOTO CJIOS.

3. MpeumymniectBo MeTonoB IMI1]] 0 CpaBHEHHMIO C APYTUMH METOIAMH.

Tema: Memoowvl nosviuenus UHOCOCMOUKOCMU U HAOEHCHOCIU PedACYUe20 UHCMPYMEHmA.

[ToBbIIIEHUIO U3HOCOCTOMKOCTH M HAJIKHOCTH MHCTPYMEHTA CIIOCOOCTBYIOT:

1) Co3pmanue U IpUMEHEHHUE HOBBIX HHCTPYMCHTAIBHBIX MATEPHATIOB PEXKYILCH YaCTH.

2)  Co3maHue HOBBIX THUIIOB M KOHCTPYKIIMH HHCTPYMEHTOB (IIPOTrPECCUBHBIC KOHCTPYKIIUH)

3)  BbIOOp ONTHMAIBHBIX TEOMETPHUUECKUX MAPAMETPOB PEKyIei yacTu (yriisl, Gopmbl Ay,
Aa).

4)  BsiOOp onTHMaIbHBIX pexuMOB pe3anus (V, S, t).

5) IlpaBuibHas 3KCILTyaTalyss HHCTPYMEHTOB (XpaHEHHUE, COOIOICHHE PEKUMOB PabOTHI,
BOCCTAHOBJICHHE).

6) IIpoBeneHue TepMuUecKor 00pabOTKU PEXKYIICH YacTH, 00paOOTKU MTAPOM, XOJIOIOM.

7)  IlpumeHeHHEe M3HOCOCTOMKHX MOKPHITHI pabouei yacTu (HaHECEHNE KapOHUIOB HIIH
HUTPUJOB TUTaHA, KapOUIOB BOIbppama).

8) [IloBeimenue kauectBa Ay; Al (TOBOJKA MOBEPXHOCTEH ) HHCTPYMEHTOB.

9)  Haceblmenne moBepXHOCTHOTO CJIOSI HHCTPYMEHTA Cepoid, 00pOM, TEPMOXUMHUYUECKAsT

00paboTKa HHCTPYMEHTOB (XpOMHPOBAHUE, [IMAHUPOBAHKE, A30TUPOBAHHE, CYIIb(H-
nupoBaHue, ObopupoBanue, hochaTupoBaHue).

10) VYnpounenue moBepxHOCTEH HHCTPYMEHTA (Ay; A«) YIaPHBIMH METOAMHU
(IpobecTpyitHOE, BUOPAIIMOHHOE), yIaPHOI BOJHOM, 3JIEKTPOMArHUTHOE, J1a3epHOe
ynpouHenus (no 68-70 HRC).

Luanuposanue - XuMUKO-TEPMUYECKHI POLIECC, KOTOPHII 3aKIII0YACTCS B HACHIIIICHUN
MOBEPXHOCTHOTO CJIOS CTAJIM YIJIEPOAOM M a30TOM IyTeM Ju(y3un Ipu onpeaesieHHON
Temreparype. B 3aBUCMMOCTH OT METO/1a HACHIILEHUS B IPOMBIIUIEHHOCTH Pa3IndaroT
LIMaHUPOBAHUE B )KUJKUX CpelaX, Fa30BO€ [IMAaHUPOBAHUE U CyXO€ LIMAHUPOBAHUE C TBEPBIM
KapOropu3aTopoM. B 3aBHCHUMOCTH OT TeMIepaTypbl IUAaHUPOBAHUE pa3/esieTcs Ha
BbICOKOTEMIIepaTypHoe (B auamna3zoHe 800-850°C) * HuzkoTemmepaTypHoe (B auamnazone 550-
560°C).

JUis  MHCTpYMEHTOB M3  OBICTpOpEXyIled  CTaJd  MPUMEHSETCS  TOJIBKO
HU3KOTEMIIEPATypHOE IIMAaHUPOBAHHE MOJHOCTHIO 00pabOTaHHBIX WHCTPYMEHTOB, TaK Kak,
ecnu' TepMUYHOM 0OpabOTaHHBIA M 3aTOYEHHBIN MHCTPYMEHT IMOJBEPraTh LIUAHHUPOBAHUIO
MIpH TEMIIEpaTypax BHIIIE OOBIYHBIX TEMIIEPATYp OTIYCKa, OyIeT IMOHIMKEHA TBEPJOCTh, UYTO
IIPUBEJET HE K MOBBIICHUIO CTOMKOCTH, a K pe3KkoMy CHWkeHHUIo ee. [llupokoe npumeHnenue
Ha 3aBOJIaX MMEET >KUIKOE LIMAaHHMPOBAHHWE MHCTPYMEHTA M3 OBICTPOPEXKYILIEH CTanu NpH
temneparype 550-560 C°. IIpouecc HachIIEHNS CTAJIXA YIJIEPOIOM U a30TOM IPOU3BOIUTCS

26



B BaHHax (THUIJIAX), HAIMOJIHEHHBIX PACIIABICHHON COJBIO (OOBIYHO HUAHUCTBIA HATPUN

NaCN).

B nponecce paboThl YT XMMUYECKHE PEAKIIUN OKUCIICHUS:
2NaCN + Oz = 2NaCNO; nanee
oOpazoBasimiics aHuANaCNO pearupyer ¢ kuciaopooM Bozayxa: 2NaCNO + Oz =
Na2COs3 + CO + Na.

Oxucs yranepoaa CO pearupyer ¢ ’KeJe30M, BXOASIINM B COCTaB ObICTPOPEKYIIEH cTaiy,

o0pa3sys kapOu sxernesa:
2C0 + 3Fe = FesC + COs.

Beiaensromuiics aToMapHbId a30T TakKK€ pPEArupyeT € KEIe30M U JIETUPYIOLIUMHU
aJIeMeHTaMu, 00pa3ys HUTpuabl. KapOuabl xene3a 1 HUTPHUIBI NOBHIIAIOT TBepRocTh 10 HRC
68-70 1 M3HOCOCTOMKOCTb MOBEPXHOCTU PEXKYILEH 4acTH MHCTpPYMEHTa. Bpems BBIIEPKKU B
LMAaHUCTBIX BAaHHAX 3aBUCUT OT pa3Mepa M KOHCTPYKIMM HHCTPYMEHTa M KoseOnercs B
npeaenax 5-30 MuH.

[{uanupoBaHHBIH MHCTPYMEHT UMEET MOBBIIIECHHYIO CTOMKOCTh. [loBBIIIEHHE CTOMKOCTH -
pe3yiabTaT KakK IOBBIIMIEHHONW TBEPJOCTH IOBEPXHOCTHOIO CJIOS, TaK M IOHMKEHHOI'O
KO3 pUIMEeHTa TPEHUS MPU PE3aHUH, YTO YMEHbIIAET U3HOC U IOBBIIIAET KPACHOCTOMKOCTh
HHCTpyMeHTa. PekoMeHyeTcsi nnanupoBanue ¢ riryounoit cios 0,01-0,03 MM, Tak Kak mpu
OOJBIIMX CIIOSX pexyllas KpoMKa MHCTPYMEHTa Iojydaercss Xpynkoi. Kugkomy
HU3KOTEMIIEPATYPHOMY  I[MAHMPOBAHUIO IMOJBEPralOT NPOTSKKU, CBepia, pe3bOOBOM
MHCTPYMEHT U HEKOTOpBIE APYTUe BUJIbI HHCTPYMEHTA U3 OBICTPOPEXKYILEH CTaNH.

Cyabvpuouposanue - mporecc HACBIIIEHUS TOBEPXHOCTHBIX CIIOEB MeETala CEPOM.
OOpazoBaBiivecss Ha TIOBEPXHOCTH HWHCTPYMEHTAa CEPHHUCTBIE COCIUHEHHS CHIDKAIOT
KO3 (OULMEHT TPEHUS W TMOBBIIIAIOT U3HOCOCTOMKOCTh MHCTpyMeHTa. [Iporiecc mpousBoauTcs
npu temneparype 550 - 560° C B BaHHax cieayrolero cocrasa: 39% XJIOpPUCTOTrO KaJlbLIWS;
25% xmopucroro 6apust u 17% xyopucToro HaTpusi ¢ 100aBICHNEM CEPHHUCTHIX COCIMHEHUI:
13,7 cepuucroro xenes3a (B nopomike)x 3,4% cepHokucioro kamus u 3,4% xentoil KpoBsSHOM
conmu. Beimepxkupator ot 40 1o 90 muH. [Io maHHBIM HEKOTOPBIX HMCCIEAOBAHUM CTOMKOCTH
Cynb(OUIUPOBAHHOTO UHCTPYMEHTA B 1,5-2 pasa BblIIIIe.

Xpomuposanury MoxxHO TOJBEpraTh T'OTOBbIC WHCTPYMEHTBI M3 Pa3jIMUYHBIX CTaJICH -
OBICTPOPEKYIIEH, IETMPOBAHHON WIH yriiepoaucTor. [Ipumensiercs XpoMupoBaHue J0J0SKOB,
MPOTSHKEK M HEKOTOPBIX IPYTUX MHCTPYMEHTOB. [Ipy M3roTOBIIEHHH MHCTPYMEHTA MIPUMEHSIOT
TJIABHBIM 00pa30M 3JIEKTPOIUTUYECKOE XPOMUPOBAHUE B TajIbBAHUYECKUX BaHHAX C TOJIIUHOM
ciost 7o 0,025 Mm.

Ilpouecc 0Opadomku_napom VHCTPYMEHTOB U3 OBICTPOPESIKYIICH CTAIM 3aKITIOYACTCS B
NpeJBapUTEILHOW IMPOMBIBKE MHCTPYMEHTa Npu Temieparype okoino 70° C criexyromum
coctaBoM Ha Jutp pactBopa: 20-40 r coasl Na,Cos, 2040 r kayctuueckoi conbl NaOH u 20-40
r TpuHarpuiipocdara Na3Po,; 3aTeM mpOMBITHII ropsueil BOJOH MHCTPYMEHT 3arpy’kaercs B
UIEKTPOIEYb C TEePMETUYECKMM 3aTBOPOM (MOYKHO MCIIOJIB30BaTh M€Y ISl OTIIycKa
uHctpyMmenTa). IIpu temnepatype 340-380° C uHCTpyMeHT BblIepxkKuBaeTcs B TeueHue 15-30
MHUH JI0 IIOJHOTO IPOTPEBa; 3aTeM II€Ub NMPOAYBAETCS BOASHBIM mapoM, u mpu 540-560° C
UHCTPYMEHT BblIepkuBaercs B TeueHue 30-40 muH; 3areM oxnaxiaeHHsld g0 50-70° C
WHCTPYMEHT OITyCKAalOT B TOAOTpeToe MHUHepaibHoe Macio. [locie o0paboTkm mapom u
MOTPY’KEHUSI B Maciio Ha MHCTpyMeHTe oOpasyercs ToHkas (0,05 MM) mijeHKa OKHCIIOB, a TaKk
KaK MpOLECC MPOUCXOAUT MPHU TEMIIEpaType TOMOJHUTEIBHOIO OTIYCKa Ul OBICTPOPEXYILEH
CTaJIM, TO UHCTPYMEHT MOJIy4aeT MOBBIIIEHHYIO CPEIHIO CTOMKOCTh (€M OH ObLT MPaBUIIBHO
3akaneH). B mpouecce o0paOOTKM mMapoM He MOTYT ObITh YCTpaHEHBI MOCIEACTBUS IJIOXOH
TepMUUECKOil 00paboTku uHCTpyMeHTa. [loBbllieHne CTOHKOCTH B 2 pa3a M HEKoTopas
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cTa0mwin3anusi TOKa3aTeled CTOWKOCTH BCJEACTBUE YIYyUIICHHS YCIOBHM OTBOJa W
YMEHBIICHUSI HAJIMIAHUS CTPYKKH, HallpuMep Ha JICHTOYKAaX CBEPJ, OOECIIeUMSIM BHEIPEHUE
9TOTO MPOLECCa B IPOMBIIUICHHOCTD.

JInsi TOBBILIEHUS] CTOMKOCTH PEKYIIME KPOMKH CIENYET 00800UMDb. 3aTOUYKa M JOBOJIKA
PEXYIINX KPOMOK, OCOOCHHO aTMa3HBIMHU KPyraMu, MO3BOJISET MOBBICUTH CPEIHIOI0 CTOWKOCTh
psga WHCTPYMEHTOB, OCOOCHHO YHUCTOBBIX, B 2-3 pasa Ooiee, Tak KakK YIydllIaeT KadueCTBO
MOBEPXHOCTH HMHCTPYMEHTA, a CJEIOBAaTEIbHO, W YCIOBUS pabOThI pPeXyIleld dYacTh
WHCTPYMEHTA.

OxoHYaTeIbHO M3HOIICHHBI MHCTPYMEHT, HAallpUMeEp 3€HKEp, pa3BepTKa, pe3en u T. 1.,
MOKHO BOCCTaHOBUTH. Memoovl 60ccmaHo8nenusi COOPHOTO W IIEIBHOTO HMHCTPYMEHTA
paznuuHbl. BO3MOXHOCTP  BOCCTAQHOBIIEHHS  3ajJl0KE€Ha B  KOHCTPYKIUSIX  COOPHBIX
uHCTpyMeHTOB. Hampumep, kopiryca cOOpHBIX (hpe3 pa3BepTOK, 3eHKEPOB U T.Jl. MOTYT CIIYKHTh
OYEHb JIOJITO U BBIIEPKUBAIOT MHOTOKPATHYIO0 CMEHY U3HOIICHHBIX HOXel. Bo MHOTHX ciydasix
BO3MOXXHOCTh JIETKOT'O BOCCTAHOBJICHUSI M OOECIIEUMBAET 11€TIeCO00Pa3HOCTh BhIOOpa cOOpHOI
KOHCTPYKLIMM MHCTpYMEHTA. J[1s1 OTHEIbHBIX KOHCTPYKLMH COOPHOrO MHCTPYMEHTa BOIIPOC
3aMEHbl HOXKEH pelaeTcsi mo-pa3HoMy. B KOHCTpYKIMSIX pe3loB U (pe3 mpeaycMaTpuBacTCs
MPUMEHEHHE  HENEepeTaylMBaeMbIX  MHOTOIPAHHBIX  IUIACTUHOK. Takol  MHCTPYMEHT
BOCCTaHaBIMBaeTcsi MpocTo. Korga H3HOCHINCH BCEe PEXYIIHE KPOMKU IUTACTUHKH, OHA
CHUMAaeTCsd M 3aMEHSETCS HOBOW. JlepKaBKa CIIyKUT JO TeX IIOp, IIOKAa MOKHO Ha HEH
3aKpEIUISITh TIACTUHKY.

BoccranoBnenne HMHCTpyMEHTa LIEJIbHOM KOHCTPYKIMHM, a TakKe MHCTPYMEHTa ¢
HanasHHBIMU MJIACTUHKAMH 3HAYUTEIIBHO CJIOKHEE U HE BCETJa ONpaBAbIBAETCS YKOHOMUYECKHU.
NucTpymMeHT MoOXHO TmiepenuindoBarh Ha OMMKaWIMK pa3Mep C  COOTBETCTBYIOIIUM
yIayOJeHHeM CTPYXKEYHbIX KaHaBOK. [I0JOOHBIM IyTeM MOTYT BOCCTaHAaBIMBATHCS TaKHE
WHCTPYMEHTBI, KaK 3€HKEpbI, pa3BepTKH, OONBIIMHCTBO BHUAOB MLENbHBIX (pe3. [lpu
BOCCTAaHOBJICHMM METOJOM NUTH(OBAHUS OTBEPCTHE HACATHBIX HHCTPYMEHTOB OCTAETCS B
MIEpBOHAYAIILHOM BUJIE, HO MOXKET TaK)KE€ XPOMUPOBATHCA B pa3Mmep. Psii HHCTPYMEHTOB MOYKHO
BOCCTAHOBUTb IIyTEM OTXKWrAa M3HOLIEHHOTO WHCTPYMEHTa C MOCJIEAYyIOIEed MOJHOM
MEXaHW4YeCKOH 00paboTKOM Ha HOBBIM pa3mep. OTBepcTHE HACAAHOTO HHCTPYMEHTA IIOCIE
OT)KUTA PAaCcCTauMBaeTCsA Ha OPYrod pa3Mep, UJIU B HEro BCTABISETCS BTyINKa. M3 MOJIOMaHHBIX
OBICTPOPEXKYIIUX (Ppe3 MOTYT ObITh M3TOTOBJICHBI MJIACTHHKHU AJS HAlallKu Ha pe3lbl U T.A.
NHcTpymMeHT cheayer BOCCTaHaBIMBATH TOJNBKO TOrJAa, KOIJAAa ATO  ONPAaBAbIBACTCS
SKOHOMMYECKHU.

YnpouHeHue pabouux MOBEPXHOCTEW MHCTPYMEHTA yAapHbIMU METOAAMHU MPUMEHSIOT JUIS
YBEJIMYEHUS] Tpejiesia BBIHOCIMBOCTU. MeETOAbl OCHOBaHbl Ha YJapHOM JIEHCTBUM Ha
MOBEPXHOCTH MHCTpYMEHTa paboueil cpeibl (TBEPABIX TeN; KUAKOCTEH - THAPOCTATUYECKOE
YIPOYHEHHUE; Ta30B - A3POCTATUYECKOE YIPOUHEHHUE).
30HBI, BOCIPUHUMAIOIIUE Yapbl, MaJIbl U OJU3KO PACIIONOKEHBI APYT K APYTY; B pe3yabTaTe
BCSl IOBEPXHOCTh YIIPOYHSETCS.

Haubonee pacmpoctpaneHo npoOecTpyiiHOe yMpOYHEHHE MOTOKOM JApOOH, MOJAroIIeMCs
Ha MOBEPXHOCTh. DTO MOBBIIIAET JOJTOBEYHOCTh, M3HOCOCTOMKOCTh, TPOYHOCTh U TBEPIAOCTD
WHCTPYMEHTA.

I[HSI MOBBINIEHUS U3HOCOCTOUKOCTHU HHCTPYMCHTOB NPUMCHAIOT HAIIBJICHUC - HAHCCCHUC
Ha paboyure MOBEPXHOCTU HM3HOCOCTOMKHX MOKPHITHI KapOWIOB WM HUTPUJIOB TUTaHA WIH
KapOuI0B Bob(hpama. TorHa MOKPHITHH 5...7 MKM TOBBIIIAET CPOK CIIYKOBI HHCTPYMEHTA B
3... 4 paza. [TokpbITHST HAHOCAT Ha OBICTPOPEKYIIHE U TBEPAOCILIABHBIC HHCTPYMEHTHI.
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Mertoap! Hanecenust okpeiTuil: KUbB - konaeHcanus BemecTBa U3 IUIa3MEeHHOW (a3bl B
yCIIOBUSIX HOHHOM OomOapaupoBku; POIl - peakTHBHOE 3IIEKTPOSIyueBOE IJIA3MEHHOE
ocaxnenue; Tepmonnhy3nOHHBIA METOT TOKPBITHSI.

Ilepeuenb pekoMeHayeMbIX YUeOHBIX M3aaHuii, MHTEepHeT-pecypcoB,
JOMOJIHUTE/IbHOM JuTepatypbl - OCHOBHBIE UCTOUHHUKU:

1. Touepumze popmoobpasoBanus 1 MHCTPyMEeHTEL. MockBa. M3marenbckuii HeHTp
«Axanemus» . 2007.

2. PexuMbl pe3aHus Ui TOKAPHBIX U CBEPIMIILHO-()PE3EPHO-PACTOUHBIX CTAHKOB C YMCIIOBBIM
nporpaMMHbIM yrpasienueM. CrnpaBounuk/Iloa penakuueii - MockBa «MammHOCTpOSHHE
»C..

3. PBDKKUH METAJIOB U PEXKYIIUE HHCTPYMEHTHI. MocKBa. «Beiciuas mikonay. c..

4. TpeuuIIHUKOB MHCTPYMEHTHI B MAIIMHOCTPOeHUU. MockBa. 3Hanue» 2007.-548 c.

5. CnpaBovnuK TexHOJIOra-MammHocTpoutels Tom 2 /Tlox pexn. , , - M.: MammnocTtpoenue-1,
c.

6. Texuonorus o6paboTku MeTamios - M.: U3natensckuii neHTp «Akagemusy», 200c.

- uTepHeT-pecypcehl:

1. Dnextponusii pecype «EqrHOE OKHO T0CTYyNa K 00pa30BaTENbLHBIM PECYPCaM».

®opma poctyna: http://window. *#***

2. DnexTpoHHbIii pecype «DenepanbHblii HEHTP HHPOPMALMOHHOOOPA30BATEIBHBIX
pecypcop». ®opma nmocryna: http://fcior, *****

3. DnexrponHEI pecype «DenepanbHblil nopran «Poccuiickoe o6pasoBanue».

®opma goctyna: http://www, ****%/

4. DnexTponHbIii pecype «Poccuiickuii 061eo6pa3oBaTenbHbli mopTam. Gopma J0CTyma:

http://www. school. *****/  _ JlomoHUTEIbHBIE NUCTOYHUKHU:
1. CripaBOYHUK MHCTPYMEHTANBIINKA/ IO pelakuuen .-MockBa. «MalmHOCTPOCHUE C.
2. CrnpaBoYHUK KOHCTPYKTOpa - MHCTpyMeHTanbinuka/[lox obmeit pexa. . - M.:
MamuHocTpoeHue,
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