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Tema: ®opmooOpa3oBaHUe TUTHEM

Meronuyeckue ykazaHus

JIuTeitHOE MPOU3BOICTBO — OTPACIb MAIIMHOCTPOEHUS, IPOLYKIUEN KOTOPOU SABJISIFOTCS OTJIMBKH,
HOJy4YaeMble B JIUTEHHBIX (hopMax HpHU 3aIOTHEHUH UX JKUAKUM CIUIABOM 3a/JaHHOT'0 XHUMHUYECKOTO
coctaBa. [Ipu oxnaxxieHun pacruiaB 3aTBEpEBAET, COXpaHss KOHPUTYPALIUIO ITOJIOCTH (POPMBI.
[TonocTH B OTIMBKE MOIYYalOT, YCTaHABIMBAS B (DOPMY «CTEp>KEHb». JINThbeM U3roTaBIMBaIOT OTJIMBKU
IIPOCTOMN U CII0)KHOM ()OPMBI, KOTOPBIE HENb35 NOIYUUTh IPYTUMH crioco0aMu (Harpumep, KOpIycHbIe
JieTajau aBTOMOOUIIS).

[Tponecc nomy4eHus: OTIIMBKM MOKHO Pa3OUTh HA CIEAYIOLINE CAMOCTOATENIbHBIE ATAIIbI:

* H3TOTOBIICHUE JINTEHHOW OCHACTKH: MOJIENIU, CTEPKHEH U TUTEHHOUN QOpMBL;
* [UIaBKa JUTEHHOTIO CIUIaBa U 3aJMBKa €ro B (opMy;
* BBIOMBKA OTIMBKHU M3 (POPMBI ITOCIIE KPUCTAIUIM3ALINHI PACIIaBa M OXJIKICHUS OTIMBKH;

® KOHTpPOJIb Ka4Y€CTBa HOJIy‘lI/IBHICI}’ICH OTJIUBKH.

PaznuuaroT pa3zoBbie 1 MHOIOpa3oBble (POPMbI, KOMOMHUPOBAHHBIE.
Jlutepartypa [6, c. 272, c. 35-43] Bonpocs! i
CaMOIPOBEPKH:

Kak monyyaror moyioctu B OTJIMBKax?

Yto Takoe MOJENL?

Kaxkue TpeboBanus NpeIbsBIAIOTCS K CIIJIaBaM JIJIs1 M3TOTOBJICHUS OTIMBOK?
3aueM Ha MOJIENIM U CTEPKHAX MPeycMaTpUBAIOT 3HAKU?

Jy1s 9yero HyXHbI BbINap, MPUObLIb, HUIAKOCOOPHUK?

AN o

Kaxkue TexHomornueckue TpeGoOBaHUs MPEABSIBISIOTCS K 3arOTOBKE, MOTy4aeMOn JTUTHEM B
necyanblie Gopmbi?

7. B 4eM npenMyIiecTBa JUThs B 000J0YKOBbIE (POPMBI 10 CPABHEHHMIO C JIATHEM B TI€CYaHBIE (POPMbI?

Tema dopmooOpa3zoBaHue JaBICHUEM

Meroanueckue ykazaHus

O6pabotka meramios nasienuem (OM/]) ocHOBaHa Ha CBOMCTBE IJIACTUYHOCTH METAJIJIOB, T. €. HA UX
CIIOCOOHOCTH BOCIIPHHHUMATH IOJI JCHCTBHEM BHEIIHUX CHJI OCTATOYHYIO JedopMariuio 6e3 HapyIeHus
LETTOCTU MaTepuaiia 3arotoBku. Bee nponeccbt OMJ[ MOKHO YCIOBHO pa3euTh Ha MPOLIECCHI,
3aBEePIIAOIINE METALTYPTrUYeCKUN LUKII, U TPOLIECCHl TPOU3BOACTBA 3ar0TOBOK (IIPOKATKA,
IpeccoBaHue, BOJOYEHHE, KOBKa, 00beMHAas IITaAMITOBKA, JINCTOBAS IITAMIIOBKA U JIp.).

[TpokaTka — mactuyeckoe neopMHUpPOBAHKE METaJIa BPAMAIOIIMMICS BaJlIKaMu. Pa3nugaroT Tpu
OCHOBHBIX BUJIa MPOKATKHU: MPOAOIbHYIO, TOTIEPEUHYIO U MONEPEYHOBUHTOBYIO.

KoBka — mpoliecc ropsiuero miacTu4eckoro 1e)OpMUPOBAHUS METAIIA YHUBEPCATBHBIM
MHCTPYMEHTOM — OONKOM Mpu CBOOOJAHOM TE€UEHUHU METaslla B OJTHOM WJIU JIBYX HalpaBICHUSIX.
KoBkoii nonydaroT nokoBku Maccoit ot 0,1 kr 1o 400 1. Pa3nuuaroT KOBKY pyyHYIO U MAllIMHHYIO.
KoBka — mporiecc yHuBepcaabHBIN, HE TPEOYIOIIHMKA CII0KHOTO, TOPOTOCTOSIIETO 000Dy I0BaHUS U
OCHACTKH, HO TPeOYIOIIHI BRICOKOW KBanmupukaimu oneparopa (Ky3Hena). KoBka - mporiecc
MaJIONPOU3BOJUTENbHBIN, TOKOBKU UMEIOT HU3KYIO Pa3MEPHYIO0 TOUHOCTh, BBICOKYIO IIEPOXOBATOCTh U
reoMerpuyeckue norpemHoct. OCHOBHAsI 00JIACTh MPUMEHEHUS KOBKHU - €IMHUYHOE U MEITKOCEPUIHHOE
pou3BoACTBO. OObEeMHas MITaMIIOBKAa — MPOLIECC XOJIOAHOTO MIJIM FOPSYETo MIaCTUYECKOTO
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nedhopMUPOBaHUS METalIa B MOJIOCTH CEMaIbHOTO0 HHCTpyMeHTa — mtammna. [lltammn coctout us
JIBYX WJIM HECKOJBKHUX YacTel, KOTOPhIE B COMKHYTOM COCTOSIHUM O0pa3yIoT OJHY MJIH HECKOJIBKO
nosiocteit (pyubeB). [Ipu cOnmxeHnn yacTed mramma NpouCcXoIuT MPUHYIUTEIbHOE
nepepacnpezeNieHie MeTajlla 3ar0TOBKH 10 py4bto. OObeMHast TaMITOBKA —
BBICOKOITPOM3BOIUTENBHBIN Mpoliecc, 00eCIeUnBAIOIINN BEICOKYIO Pa3MEPHYIO TOUHOCTD 3arOTOBKH,
CTaOUITBLHOCTH €€ POPMBI U Pa3MEPOB, YMEHBIIICHHE TEXHOJIOTHUECKUX TPUITYCKOB Ha MOCIIEAYONLY IO
00paboTKy (B HEKOTOPBIX CITydasx UMEETCS BOBMOKHOCTh OOONTHCH O€3 CHATHS CTPYKKH), TOTyUEHHE
MTOKOBOK CIIOKHOU (hOPMBI, BO3MOKHOCTh YaCTHYHOW aBTOMATH3aIMH mporecca. [lItamn — crnoxHas,
JIOPOTOCTOSIIAs, Y3KOCTIEI[allbHAs OCHACTKA, TO3TOMY 00J1acTh MPUMEHEHHSI 00bEMHOI I TaMIOBKH —
CpPEIHECEpUIHOE U MAaCCOBOE MPOU3BOJICTBO.

JIucroBas mrammnoBka (JIIII) - crtoco0® U3roToBIEHUS MIIOCKUX U TOJIBIX M3ICTHI C IOMOIIBIO IITAMIIOB

13 M0JIOC, JTUCTOB, JIEHT, U3TOTOBJIEHHBIX U3 YITIEPOAUCTBIX U JIESTUPOBAHHBIX CTAJIEH, IIBETHBIX CIUIABOB.
M cX0HBIM MaTEepUaAJIOM CITyKUT

Bonpoce! 1y caMOnpoOBEpKU:
Yem nonepeyHas MpoKaTKa OTIMYAETCS OT IPOAOIbHON?

Kakwue 3arotoBky MOKHO MOJIy4aTh MONEPEYHO-BUHTOBOM MPOKATKOM?
Yrto Takoe ocanka?

Kakue TexHonornyeckre TpeGOBaHUS MPEABSIBISIIOTCS K 3ar0TOBKE, MOJTy4aeMOil KOBKOH?

Yro Takoe 00m0ii?
Kakwue 3aroroBku nonyuator Ha ['KM?
[Tepeuncnure ocHoBHBIE onepariuu XOII.

1
2
3
4
S. B ueM omnyme 3aKpHITHIX [ITAMIIOB OT OTKPBITHIX?
6
7
8
9. B uem omnume BHIPYOKH OT NPOOUBKHU?

1

0. Yrto Takoe BBITSKKA?

Pa3znen UuctpymenTs! hopmMooOpa3oBaHUs

Tema: MuctpymeHThl pOopMO0OOpa30BaHUS B MAIIMHOCTPOCHUHU.
I'eomeTpus TokapHOro pesna
Meronnueckue ykazaHus
WNHCcTpyMeHTaIbHbII MaTepuall JOKEeH UMETh BBICOKYIO TBEPAOCTb, YTOOBI B TEUEHUE JUTUTEIILHOTO
BPEMEHHU Cpe3aTh CTPYKKY. 3HAUUTENIbHOE MPEBBIILIEHUE TBEPJOCTH HHCTPYMEHTAILHOTO MaTepHaa 1o
CPaBHEHHIO C TBEPJOCThIO0 00pabaThIBAEMOI 3arOTOBKH JIOJIKHO COXPAHATHCS U IIPU Harpene
MHCTPYMEHTA B Ipolecce pe3anusd. CrnocoOHOCTh MaTepuaga HHCTPYMEHTA COXPAHATh CBOIO TBEPJIOCTh
IpY BBICOKOW TeMIIEpaType HarpeBa OIpeelisieT €ro KpaCHOCTOMKOCTh (TeIIOCTOMKOCTh). Pexymas
4aCTh MHCTPYMEHTA JIOJDKHA 00J1a71aTh OOJIBIIION H3HOCOCTONKOCTHIO B YCIIOBUSAX BBHICOKUX JIaBJIICHUN U
TEMIIEPATYDP.
BaxxupiM TpeOOBaHUEM SIBIISIETCS TAKXKE TOCTATOYHO BBICOKAS IPOYHOCTh HHCTPYMEHTAIBHOTO
MaTepuaia, Tak Kak Ipy HEAOCTAaTOYHOM IPOYHOCTH MPOUCXOIUT BBIKPALIMBAHUE PEXYIIUX KPOMOK
00 MOJIOMKa MHCTPYMEHTA, 0COOEHHO TPHU UX HEOOJBIIUX pa3Mepax.
HHCcTpyMeHTa IbHbIE MaTepUallbl TOJHKHBI 00J1a/1aTh XOPOLIMMHU TEXHOJIOIMYECKUMH CBOMCTBaMH, T. €.
Jerko o0pabaThIBaThCs B MPOLIECCE U3TOTOBICHUS MHCTPYMEHTA U €r0 MEPETOUEK, a TAKKE ObITH
CPAaBHUTEIBHO JEIIEBBIMHU.



B HacTosimmee BpeMs 1Sl U3TOTOBJICHUS PEXKYIIMX JIEMEHTOB HHCTPYMEHTOB IIPHUMEHSFOTCS
UHCTPYMEHTAJIbHBIE CTANHN (YTIIEPOAUCTHIE, JIETUPOBAHHBIE U OBICTPOPEKYIIHE), TBEPAbIC CIUIABHI,
MHHEpaJTOKepaMHIECKHIE MaTepHaIbl, aIMa3bl U IPyTUe CBEPXTBEp/ble U aOpa3uBHBIC MaTepHATIbI.
['eomeTpus pesna, popma U YIIIbl 3aTOUKK PEXKYIIeH dacTu pesia. ['eomeTpus pesia BIuseT Ha
XapakTep mpoliecca pe3aHus MaTeprUalioB, Ha €ro MPOM3BOAUTEILHOCTh U SKOHOMUYHOCTH, KAYECTBO
00paboTaHHO eTanu, CTOUKOCTD (BpeMsi padOThI 0 HOPMAJIBHOTO 3aTYIUICHHS) pe3la U T. 1.
Pesxymryro yacTh COCTaBISIIOT pabodne MOBEPXHOCTH: TIEPEIHsIS, TI0 KOTOPOi CX0aAUT o0pasyromasics B
npoIiecce pe3aHusi CTPyKKa, 3aHsIsI TIIaBHAs M 3a](Hss1 BCIIOMOTaTesbHast, OOpaIieHHbIe K
00pabaThIBaeMOi TOBEPXHOCTH 3ar0TOBKH. Pabo4ne MOBEpXHOCTH MPH TIepecedeHHH 00pa3yroT
pexyimue kpoMku. Jluteparypa [1, c. |

Bompocs! s camornpoBepku:

1. Knaccudukauus MHCTPYMEHTATBHBIX MATEPHAIIOB.

2. Tpe6oBaHus, IPEIBABISIEMbIE K MFHCTPYMEHTAILHBIM MaTepHAIIaM.

3. Yro moHMMAETCA IO/ TEIIOCTORKOCTEI0 HHCTPYMEHTAIBHBIX MATEPUAJIOB U 9Y€M OHA
XapaxkTepusyercs?

VYrnepoaucTbie MHCTPYMEHTaIbHbIE CTall, UX MApKUPOBKA U IPUMEHEHUE.

TennocToNKOCTh yTAepPOIUCTHIX MHCTPYMEHTAIBHBIX CTAJICH U JOTTYCTUMBIE CKOPOCTH PE3aHUS
JlernpoBaHHbIE UHCTPYMEHTAJIbHBIE CTAJIA, UX MApPKUPOBKA U TPUMEHEHUE

Pacmmdposars mapky marepuanos: BK100M, T15K6, TT20K9

N o e

Tema OO6paboTka MaTepHuaIoB TOUEHUEM
Metoauyeckue yka3zaHUs
O06paboTka METaIOB PE3aHUEM — 3TO MPOLIECC CHATHS PEXKYLIUM HHCTPYMEHTOM C ITOBEPXHOCTHU
3arOTOBKH CJIOSl METaJUIa TS OJTy4YeHHUs] He0OOXOAMMOM reoMeTpruuecKoil (popMbl, TOUHOCTH Pa3MEPOB U
HIEPOXOBATOCTH IMOBEPXHOCTH JICTAIIH.
B mpornecce 06paboTKu Ha 3aroTOBKE pa3iuyaroT: 00padaThIBaeMyl0 IOBEPXHOCTh, C KOTOPOI cpe3aeTcs
CJIOM MeTaJuia; 00paboTaHHYIO OBEPXHOCTb, C KOTOPOH CJI0M MeTajlla Cpe3aH U MPEBPAIlEH B CTPYXKKY;
MOBEPXHOCTh pe3aHusi, 00pa30BaHHYIO INIABHOW PEXKyIel KPOMKON MHCTPYMEHTA U SBIISIOILYIOCS
MePEX0HON MEX Ty 00pabaTeiBaeMoi 1 00pabOTaHHOU MOBEPXHOCTIMH
PaznuuaroT cneayromue 3JeMeHThl PeXKyIIel YacTu pe3la: nepeiHss HOBEPXHOCTh, 10 KOTOPOH CXOIUT
CTpy>KKa. [ TaBHas 3a/1Hs1 TOBEPXHOCTH, OOpaIIEHHAst K TOBEPXHOCTH PE3aHMUs 3aTOTOBKH.
BcenomorarenbHas 3a/1Hs151 HOBEPXHOCTh, 0OpaléHHas K 00paboTaHHON MOBEPXHOCTH 3arOTOBKHU.
['maBHas pexxymias KpOMKa, BHITIOJHSIONIast OCHOBHYIO PadOTy IPH PEe3aHnH, 00pa3yeTcsi B pe3yJibTare
niepeceyeHust epeJHel 1 rIaBHOM 3a/iHell MOBEPXHOCTH; BCIIOMOTaTeNIbHAs PeXyIlas KpOMKa - IpU
IIEPECEUECHNH NEPEIHEN U BCIIOMOTATEIbHOM 3a/IHEN ITOBEPXHOCTH.
JBmxeHust, o0ecrieynBaroIiye cpe3aHie ¢ 3aroTOBKHU MOBEPXHOCTHOTO CJIOSI METalljIa UM U3MEHEHHE
COCTOSIHUSI 00paOOTaHHOM MOBEPXHOCTH, Ha3bIBAIOT IBIKCHUSAMU pe3aHusi. K HUM OTHOCST riiaBHOE
JIBIDKEHUE U JABIKEHHE nojauu. [ 1aBHbIM ABMKeHHeM Dr HazbIBaeTcsl ABUXKEHHE, OIIpeeNstoliee
CKOpOCTH JIe(hOpMUPOBAHHS U OTACTICHUS CTPYKKHU. J[BrkeHneM moxa4un Ds Ha3pIBaeTCs IBHKCHHE,
o0ecreunBarollee HeIPEePbIBHOCTh BPE3aHUs PEXKYIIEH KPOMKHA HHCTPYMEHTa B MaTepHaj 3arOTOBKU.
OTH IBUKEHUS MOTYT OBITh BpalaTeIbHBIMH, TOCTYIIATeIbHBIMHU, BO3BPATHO-
HOCTYIATEeIbHBIMHU, HENPEPHIBHBIMU HIIU NMPEPBIBUCTHIMU. [[11s1 11000T0 Mporecca pe3anusi MOXKHO
COCTaBUTH CXeMy 00pa0OTKH, HAa KOTOPOH YCIOBHO M300pakatoT 00pabaThIBaeMyI0 3aTOTOBKY, €€
0a3upoBaHuE U 3aKperieHre B paboueM NMpUCIIOCOOICHUN CTaHKa, PEXKYIINI HHCTPYMEHT B
MOJIOKEHUH, COOTBETCTBYIOIIEM KOHITY 00paOOTKH.
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Jluteparypa [1, c. 392, c. 188-201] Bonpocs! s
CaMONPOBEPKH:

UTto Takoe ri1aBHOE ABUKEHUE?

Urto Takoe nepeaHsisi HOBEPXHOCTh PEKYIIET0 HHCTPyMeHTa?
Kak mpoBoasT MII0CKOCTh pe3aHusi?

UTto Takoe cocTaBISIOIAs CHla pe3aHusi?

DneMEHTHI PeXKyILEH 4acTu pe3la

AN o e

Cxema TokapHOi1 06paboTKH
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Tema ®usuueckue sIBICHUS NPU TOKapHOH 00pabdoTKe.

Tema ConpoTuBiieHHE PE3aHUIO TIPU TOKAPHOU 00paboTke Metoauueckue
yKa3aHUS
Pe3anue MeTanmioB — 3TO CIIOKHBINA MPOIEcC PU3HUKO-XUMHUUYECKOTO B3aUMOIEHCTBUS
PEXYIIEro MHCTPYMEHTA, 3arOTOBKH M OKpY Karollel cpezpl. Bee pusnko-xummuueckue
MIPOLIECCHI, BO3HUKAIOILIUE MPU PE3aHUH METAIOB (TPEHUE CTPYKKHU O MEPEAHIO0
MOBEPXHOCTh, TPEHHE 00PaOOTaHHOM MOBEPXHOCTH O 33 JHIOI0, BBICOKAs TEMIIepaTypa u
BBICOKOE JIaBJICHUE B 30HE pE3aHusl, OKHCIEHUE MaTepualia nepegHeil MoBepXHOCTH U T. 11.),
MPUBOJAT K U3HAIIMBAHHUIO PEXYILEro HHCTPYMEHTA.
HopwmasnbHble HanpshKeHUs1 6 BHavase IeUCTBYIOT Kak pacTsAruBaroIme (+6), a 3areM ObICTpO
YMEHBIIAIOTCS 10 HYJIS U IEPEXOAT B HaNpsukeHus cxaTus (-6). Cpe3aemblii cioil MeTaia
wiactudecku aedopmupyercs. Poct miuactuueckux nedopmanuii mpuBOIUT K 1edopManuu
C/IBMIa, T. €. CMELEHHUIO YacTel KPUCTAJUIa OTHOCUTENIBHO ApYT Apyra. Cpe3aHHbIN CETMEHT
CTPY>KKH IpeTepIieBaeT AONOJHUTENbHYIO AeQOopMaIiio BCIEICTBUE TPEHUS O MEPETHIO0
IIOBEPXHOCTh U 3aBUBAETCS B crupaib. [1o Mepe NpoXokAeHNs PEKYILIEro HHCTPyMEHTA
o0paboTaHHas MOBEPXHOCTh, BCIE/ICTBUE BO3ACHCTBUM YIPYTUX U IJIACTUYECKUX Aedopmanuid,
YIPYro BOCCTAaHABIMBAETCS HA BEIMUMHY h, U CTPYKTypa MOBEPXHOCTHBIX CIOEB OTJIMYAETCS OT
CTPYKTYpPHBI CEpALIEBUHBI. TBEPAOCTh TOBEPXHOCTHOIO €105 OYJET BbIIIE TBEPAOCTH
CepALIEBUHBI, 00pa3yeTcs TaKk Ha3bIBA€MbIi HAaKJICTIAHHBIN CIIOH, HaKiern. Bennunna ynpyroro
BOCCTAHOBJIEHHsI 00paOOTaHHOM MOBEPXHOCTH, TBEPIOCTU MOBEPXHOCTHOTO CIIOSI, TITyOUHBI
PAacIoNIoKEHHsI HAKJIETIaHHOTO CJIOS M S0Pl HANPSHKEHUN 3aBUCAT OT (PU3MKO-MEeXaHMYECKUX
CBOMCTB 00pabaTbIBa€MOro MeTaia, TeOMETPUH PEKYILIEro HHCTPYMEHTA, YCIOBHIMA
00paboTKH, peKUMOB pe3aHus. Yem Ooiblle yrpyro-miacTu4eckre CBOMcTBa
oOpabaTpIBaeMOro MaTepuaia, 4eM OoJbIlle MPUMEHsIeMbIe TUIyOuHa pe3aHus 1 1oj1ada U YemM
MEHBIIIE CKOPOCTh pe3aHHsl, TeM OOJIbIlIe BETMYMHA YIPYTOro BOCCTaHOBIICHHSI 00paboTaHHON
MOBEPXHOCTH, TBEPJOCTh MOBEPXHOCTHOTO CIIOSI U TEM TTy0e pacpOoCTpaHeH HaKJIell.
Jluteparypa [6, c. 272, c. 91-112]
Bomnpocsl 1151 caMonpoBepKH:

1. Kakoit popmbl 06pasyeTcs cTpykKa npu 06padoTke Bsaskux metamios? [Ipu 06paboTke
XPYIKHX METaIoB?

HazoBute 0CHOBHBIE 3JIEMEHTHI pPe3lia, BIUSAIOIINE Ha MTPOLIECC pe3aHusl.
Kakoe HazHayeHHe UMEIOT NIEPEeIHUN U 3aIHUI YTIIbI pe3na?

Kax maTepuai pexymieil 4acT pe3ia BIUSEeT Ha MPOLECC pe3aHus?

A

Kakue npouecchbl IpoUCXOoIAT B 30HE pe3aHus?

Tema CxopocTh pe3aHusi, ToImycKaeMasi peXKyIIMME CBOWCTBAMH pe3Iia
Metoandeckue yKa3zaHHsI
Jlommyckaemasi CKOpOCTh pe3aHusi U (YHKIIMOHAIBHO CBSI3aHHAS C HEW CTOMKOCTh HHCTPYMEHTA
3aBUCAT OT MHTEHCUBHOCTU 00Pa3yIOIIErocsi M OTBOJMMOTO B MPOIECCE PE3aHMUs TeIlia, B CBOO
o4epe]b 3aBUCAIIETO OT Pojia 00padaThIBaEMOro MaTepHralia Py MPOYNX PABHBIX YCIOBHSX.
Oo6pasyroliasics B mpoliecce pe3aHus TeIIoTa SBISETCS pe3yIbTaTOM MEXaHUYeCKOU paboThl,
pacxoayemoii Ha: a) eopMaIrio CTPYKKH, 0) TpeHUE CXOMASIIEH CTPYKKH 10 TICpEAHEH IpaHn
PEKYIIEr0 MHCTPYMEHTA M B) TPEHHE 3aIHEH TPaHU PEXKYIIET0 HHCTPYMEHTa 00 00paboTaHHYIO
MTOBEPXHOCTb.
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[Tpu oAMHAKOBBIX MEXaHHMUYECKUX CBOMCTBAX, IOMyCKaeMas CKOPOCTh PEe3aHUs TeM MEHbIIIE,
geM OOJIBIIYI0 CIOCOOHOCTH K HAaKIIEIy UMeeT 00padaTbiBacMblii METaIlT, YeM MEHBIIIE €T
TEIUIONPOBOAHOCTh I MEHBIIIE BEIMYUHA 3€PHA.

Pasmepsl pesia v yritel €ero 3aTOYKH TaK)Ke BIHSIOT HA JIOMTyCKaEMYH0 CKOPOCTh PE3aHHs: YeM
MacCHBHEE pe3ell, 0COOCHHO ero TOJIOBKa, TeM JIydllle OH OTBOAUT 00pa3ylolieecs Npu pe3aHuu
teruio. HenpaBuibHO BbIOpaHHBIE, HE COOTBETCTBYIONINE 00pabaTbiIBaeMOMY MaTepuaty yribl
peslia YBeIMYUBAIOT YCUIIME PE3aHus U CIIOCOOCTBYIOT O0siee OBICTPOMY M3HOCY pe3lia.
PasmMeps! pesiia v yritbl €ro 3aTOYKH TaK)Ke BIMSIOT Ha JIOMTyCKAEMYH0 CKOPOCTh PE3aHMS:

YeM MacCHUBHEE pe3el], 0COOCHHO €ro T0JIOBKA, TeM JIy4llle OH OTBOJAUT 00Opa3yroIeecs npu
pe3anuu Terio. HenpaBmibHO BEIOpaHHBIC, HE COOTBETCTBYIOIIHE 00pabaThiBaeMOMy
MaTepHally yribl pe3lia YBeIMYMBAIOT YCUIINE Pe3aHUs U CIIOCOOCTBYIOT OoJiee OBICTpOMY
B3HOCY pesna. Jlureparypa [6, c. 272, ¢. 91-112] Bonpocsr 1151 caMonpOBEpKH:

1.Kak BIHSIFOT Ha JOMMyCKaeMYI0 CKOPOCTh PE3aHus pa3Mephl pe3lia U YIJIbI €ro 3aTOYKH?
2.YT0 yBENMYUBAET AOIMyCKaeMble CKOPOCTH pe3anusi? 3.UTo XxapakTepusyeT
MU3HOCOCTOMKOCTD PEXYIIETO UHCTPYMEHTA?

Tema TokapHble, CTpOTaJIbHBIC U JOTOCKHBIC PE3IIBI
Meroauueckue ykazaHus
ToxapHsble pe3nbl NOAPA3IEIAIOTCS Ha MPOXOHBIE, IOAPE3HBIE, OTPE3HBIE, PACTOYHBIE,
¢acounble U pacoHHBIE.
[Toape3Hble TOKapHbIE pe3Lbl CIYKAT U OAPE3aHNs YCTYIOB MO IPSIMBIM WA OCTPBIM
YIJIOM K OCHOBHOMY HaIlpaBieHHIO 00TaunBaHus. OOBIYHO 3TOT HHCTPYMEHT UMEET
MTONIEPEYHYIO MToavy.
OTpesHble pe3libl TpeJHa3HaueHBI IS OTPe3aHusl MaTeprana oT IPyTKOB HEOOJIBIIOrO
nuametpa. Kak npaBuito, s 3TUX Leael IPUMEHSI0TCS HHCTPYMEHT C OTTSHYTOM TOJ0BKOH. B
CBSI3U C T€M, YTO paboTa BeJeTcs ¢ OOJBIINM YCUIIMEM, a OTBOJI CTPYKKU U3 30HBI pE3aHHs
3aTpyAHEH, HEPEIKO IPOUCXOIIT BBIKPAIIMBAHUE WIIM CKOJIBI PEXKYILEH YaCTH MHCTPYMEHTA, a
MHOTJA U OTPBIB INIACTUHKY OT JAEPKaBKH.
Pactounsie pe3ipl He0OX0IUMBI 1St 00paboTKU oTBepcTUil. OHM UMEIOT MEHBIIIHE MTOTIEPEeYHbIe
pa3mepsl, 4ueM o0pabaTbiBaeMOe OTBEPCTHE, M JOBOJIILHO OOJIBIIYIO JUIMHY. B cuy cBoeii maioii
KECTKOCTH, pPaCTOYHBIE PE3Lbl HE TIO3BOJISIIOT CHUMATh CTPYKKY OOJIBILIOTO CEUEHUS.
Jlnst 00pabOTKH UTMHHBIX OTBEPCTHH MM OTBEPCTUI OOJIBILIOTO AUaMeTpa
MIPUMEHSIOTCS] BCTABHBIE PE3LbI KPYTJIOrO WM KBAJPATHOIO CEYEHUS, UCIIOJIb3yEMbIE
BMECTE C Jep:KaBKaMHU. [[ep:KaBKU MO3BOJISAIOT IPOU3BOJUTE PACTOUYKY C IIOMOIIBIO KaK
OJIHOCTOPOHHETO, TaK U IBYCTOpOHHETO pesna. Jluteparypa [1, c. 392, c. 217-230]
Bormpocs! 1t caMonpoBepKHU:

1. Buapl TOKapHBIX PE3LIOB.

2. TnaBHBIN yroJ B IUIAHE U €r0 0003HAYEHHE.

3. Y10 NpOMCXOMUT NPU YMEHBIIEHNUH YTJIa B TIIAHE?
4.

B yem paznuune TOKapHBIX, CTPOTAIbHBIX U JOJOEKHBIX PE3LOB?

Tema AnanuTuueckuii ¥ TAOTUYHBIA METOBI pacueTa PeKUMOB PE3aHUS
Meroanueckue yKazaHus
Cy1iecTByeT 1Ba METO/Ia pacyeTa pekuMa pe3aHus: pacyeTHO-aHATUTHIecKuii (1o Gpopmynam
Teiinopa) ¥ ONMBITHO-CTATUCTUYECKHIA (TIO CITPABOYHBIM Tabnmuiam). UCXoqHBIMU JaHHBIMU JIIIS
OTIpeIeTICHUS PEKUMOB PE3aHMsl ABJSIOTCS: 1) MaTepual 00padaThIBaEMOi I€TaH, €T
OCHOBHAsI XapaKTEPUCTUKA, CIIOCO0 MOJTyUeHHsI 3arOTOBKH, T. €. COCTOsSIHUE 0O0pabaThiBaeMoi
MMOBEPXHOCTH; 2) pa3Mepbl 00padaThIBa€MbIX TOBEPXHOCTEH (C YUETOM JIOMYyCKOB), pa3Mephl
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nocie o0paboTku, Tpedyemasi TOYHOCTh U IOMYCTUMAs IIIEPOXOBATOCTh 00pabOTaHHOM
MOBEPXHOCTH; 3) Macca oOpabaTeiBaeMOM JeTaH;

4) pazmep TEXHOJOTUYECKON MAPTUH;

5) npumensiemoe 060py10BaHKE (OCHOBHBIE CBEEHHS U3 TIACTIOPTA CTAHKA, ECITH CTAHOK
3aj1aH), MpeAIoaraeMble PeXyIMi U U3MEPUTEIbHbBIN HHCTPYMEHTHI; 6) TpeArnoiaraeMblii
CIOCO0 YCTAaHOBKU U 3aKpPEIUICHUS J1eTalli, KOHCTPYKIMS MPUCIIOCOOIEHNUS, CTI0CO0
0asupoBaHusi, 00eCreueHUsI TOUHOCTH YCTaHOBKH (C BBIBEPKOI WM O€3 BBIBEPKH), CLIOCO0
3aKpEIJICHUS U OTKPEIUICHUS; AJIsl AeTajel, yCTaHaBIMBAEMBbIX C TIOMOIIBIO CTIEHUATbHBIX
YCTPOMCTB, OCHOBHAsl XapaKTEPUCTHUKA 3TOT0 YCTPOMICTBA;

7) nnannpoBka pabouero mecra,

8) nopsnok obciyKMBaHKsA pabouero MecTa: 00eceueHHe 3aroTOBKaMH, HE0OX0qUMOM
JOKyMEHTAIMel, MHCTPYMEHTaMH | MPHUCIIOCOOTICHUAMU; 00ecTIedeHNe HallaIKH,
MOJIHAJAa/IKU U PEMOHTA CTaHKa M T. II.

B pacuer pexuma pe3aHus o KaxI0My Iepexoly BXOIUT ONpeeieHue: triayOrHbl pe3aHus,
MM; SO i SM-0CceBO# M MUHYTHOW TIOJjauu, MM/00 MIJIM MM/MHH; VP - CKOPOCTH pe3aHus,
M/MUH (M/C - Tipy TUTU(GOBAHUH).

['myOuny pe3aHus peKOMEHyeTCs Ha3HayaTh paBHOM BEJIMYMHE MPUITYCKa, CHUMAeMOTo Ha
JTaHHOM Iiepexoze (00paboTka B ofuH npoxon). O6paboTka 3a 2-3 mpoxoJia MOXKET BCTPETUTHCS
Ha YEpPHOBBIX OMNEpalusiX, IPU yJAJIEHUU HAIyCKOB, KOTJ1a 3HaUMTeIbHAas IIyOruHa pe3aHus
(cBbIIIe 3-5 MM) HEBO3MOXKHA IO MPOYHOCTH PEXKYIIEr0 HHCTPYMEHTA WIIM MOIIIHOCTH CTAaHKA.
[Tonaya pexyuiero HHCTpyMeHTa OObIYHO OIPAaHUYMBAETCS HA YHCTOBBIX ONEpaIMsIX
TpeOyeMoii BETMYMHOH 1LIEpOXOBATOCTH, HA YEPHOBBIX - IPOYHOCTHIO MEXaHU3Ma MOAaYH
cranka. YeMm BBIIIIE TIOAa4a, TEM BBIIIE TIPOU3BOUTEIHLHOCTh 0OPaOOTKH.

CkopocTb omnpenenser NpOU3BOJUTENbHOCTD, KaK U MoAavya. HazHauaeTcs MakcCuMalibHO
BO3MO>KHOM, HO OTPaHUYMBAETCSI IEPUOJIOM CTOMKOCTH HHCTPYMEHTA MEXKIY NEPETOUKaAMH.
HopmatuBHO# cuntaercs cTOMKOCTh B 45 MUH MaIIMHHOTO BpeMeHH pe3anus. [Ipu uncroBoit
00paboTKe 1 TPeOOBAHUIX K BRICOKOH TOUHOCTUKBAIHUTET) CTOWKOCT MOXKET OBITh YBEITHYCHA
1o 60 u maxxe 90 MuH.

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

CaMONPOBEPKU:

1. Or 4ero 3aBucuT BBIOOP 1MOJA4 P TOKAPHOI 00paboTKE?
2. Tlo kakoil SMIupUYECKOl GOopMyIIe OIPENEISIeTCs CKOPOCTh Pe3aHus?

3. Kakoli M3 pacCMOTPEHHBIX METOJIOB OIPEJIEIEHHS PEKUMOB PE3aHUs 00JIee TOUHBIIH?

Pa3znen O6GpaboTka MaTrepualioB CBEPJIECHUEM, 36HKEPOBAHUEM, Pa3BEPThIBAHUEM

Tema O0paboTka MaTepHaioOB CBEPICHHUEM
MeTtoauueckue yka3aHus
Caepnenne orBepctuii. CBepIo siBisercs: 0oJiee CI0KHBIM HHCTPYMEHTOM, 4eM pesell. OHo
MMEET ISITh JIe3BUM: J]Ba TJIaBHBIX, JIBa BCIIOMOTaTEIbHBIX U JIE3BHE MIEPEMbIUKH.
BcnomorarenbHbie J1e3BHS MTPEACTABISAIOT CO00I BHHTOBYIO KPOMKY, HAYIIYIO BAOJb BCEi
paboueii moBepxHOCTH cBepiia. [lepeHsis HOBEpXHOCTD SIBISIETCS BUHTOBOM. 3aIHss
MOBEPXHOCTH, B 3aBHCUMOCTH OT CIIOCO0A 3aTOYKH, MOXKET ObITh KOHMYECKOW, BUHTOBOH,
IWIUHAPUYECKON WU TUIOCKOW. B rimaBHOM CeKyIel MmIoCKOCTH CBEpIo uMeeT (opmy pesna ¢
NPUCYLIIMH €My T€OMETPHUYECKUMH MTapaMeTpaMH.
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CBepinieHHe OTBEpPCTUI MPOU3BOJMUTCS NPU BPALLCHUHU CBEpJIa U €r0 0CEBOIl moaye.
NHCcTpyMEHTOM CITYy>KUT OOBIKHOBEHHOE CIUPATTLHOE WIIH JIPYTOM KOHCTPYKITUH CBEPJIO.

Ha cBepnuibHOM CTaHKE YacTO BHIOTHSIOT PaCCBEPIMBAHKE, T. € BTOPUUHYIO 00paboTKy
CBEpJIOM OOJIBIIIETO AUaMETpa paHee MPOCBEPICHHOTO OTBEPCTHS, ITO JIENAIOT JJISl TOTO, YTOOBI
COXPAHHUTh MEXLIEHTPOBOE PACCTOSIHUE MIPU CBEPICHUU OTBEPCTHH OOJBININX JUAMETPOB, KOT/1a
00paboTKa OJTHUM CBEpJIOM OO0JIbIIero ( JuaMeTpa MOXKET JaTh 3HAYUTEIHHOE OTKIIOHEHUE OCH
cBepiieHus. [Ipyu HOpMaIbHOM CBEPICHUH TOCTUTACTCS TOYHOCTH TMaMETpa OTBEPCTHS IO My
KBAJIUTCTaAM.

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

CaMOTIPOBEPKHU:

Yem oTimyaercs cBepIlo OT pe3ua?

['eomeTpuyeckre mapaMeTpbl pexXyIle 4acTi CBepIia.

Yro HY>KHO 00€CTIeUTH ISl IPAaBUIBHOTO HANpaBJICHUs cBepia?
Bupsl cBepur.

Kakwue 3HaueHus yrioB cBepia mpu 00paboTKe BSI3KUX MaTepHasioB?

AN e

[lepeuncnure METO bl MOBBILIEHUS POU3BOAUTEIBHOCTH IpU 00pabOTKE OTBEPCTHIM

Tema OOpaboTka MaTepHUaIOB 3eHKEPOBAHUEM U pa3BepThIBAHHEM MeToaudecKue
yKa3aHUs
3eHKepoBaHUE OTBEPCTUM. JJIs yBEIMYEHMsI TMaMeTpa IPOCBEPIIEHHBIX OTBEPCTHI, a TaKxkKe
111 00pabOTKU OTBEPCTHM, OTIUTHIX WIN IITAMIIOBAaHHBIX, IPUMEHSIOT 3€HKEP LIEIbHbIN WK
HacagHoi. HacajHbie 3eHKephl MPUMEHSIOT [JIsl. 00paObOTKH OTBEPCTHIA AHaMeTpoMMM. Takue
3€HKEpbl UIMEIOT YEThIpe BUHTOBbBIE KAaHABKH U, CIIEI0BATEIbHO, YEThIpe pexyIine KpoMku. OHn
HE UMEIOT XBOCTOBHKA M KPETISITCS B TIMHOJIM 33/1HEH 0a0KHM cTaHKa C MOMOIIBIO OTIPaBKH, Ha
KOTOPYIO MX HACaXXHMBAIOT.
Pa3BepteiBanue otBepctuii. OTBepcTUs AMaMeTpoM 10 10 MM pa3BepTHIBAIOT MOCIIE CBEPIICHMSL.
OtBepcTus 60NBIINX AUAMETPOB 00padaTHIBAIOT 3€HKEPOM MM PE3LIOM M JIHUIIb I10CIIE 3TOTO
pa3BepTHIBAIOT OJHOM WK ABYMsI pa3BepTKaMu. PacTaunBaTh OTBEPCTHS CIEAYET TOIBKO B TEX
cllyyasix, KOrJia He MMeeTcs 3eHKepa Heo0XoauMoro pasmepa. PacraunBanue, onHako,
00513aTeNTFHO TOT/1a, KOT/Ia OCh OTBEPCTHS JIOJDKHA OBITH CTPOTO MPSIMOJIMHEHHON U TpeOyeTcst
o0ecreynTh ee ONpeAeICHHOE M0JI0KEHHE: BbIIEPKaTh PACCTOSHUE OT OCH JIPYrOro OTBEPCTHS,
MapajuIeIbHOCTh K 3TOM OCH WM K KaKOH-THOO MI0CKOM MOBEPXHOCTH JAETANU U T. JI.
Jlnst cOepexeHnss JOPOroCcTOsIIUX Pa3BEPTOK YaCTO MPOU3BOAT JBYKPATHOE pa3BepThIBaHHUE
— 4epHOBOE (MPEIBAPUTEIHHOE) U YUCTOBOE (OKOHYATENbHOE). J{J1s1 4epHOBOTO
pa3BepTHIBAHUSA YACTO UCIIOJIBb3YIOT U3HOCUBIINECS U 3aTOUCHHBIC Ha HOBBIM pa3Mep YUCTOBbIC
pasBeptku. Jlurepatypa [1, ¢. 392, c. 273-291] Bonpock! ajisi caMOIIPOBEPKH:

1. Kakue MHCTpyMEHTHI NPUMEHSIOT IIPH YUCTOBOM 0OPabOTKE OTBEPCTHIA?

2. Jlnst 3eHKepOBaHUs OTBEPCTHH B 3arOTOBKAX M3 BHICOKOIPOYHOTO YyI'yHA KaKUe
PEKOMEHTYIOTCS 3€HKEPHI?

3. Yro cneayer caenaTh ¢ TOPLHOBOM MOBEPXHOCTLIO 00pabaThIBAEMOM 3arOTOBKH MEPE]
pa3BepThIBaHUEM?

4. Kakas TO4HOCTb 0O€CIIEUNBAETCS TIPU 00pabOTKe OTBEPCTHH Ha cTankax ¢ UITY?

Tema Pacuer u TabnuuHOE ONpesieieHne PeXXUMOB pe3aHus IPH
CBEpJICHUH, 36HKEPOBAaHUU U pa3BePThIBAHUU
Metoandeckue yka3zaHHs
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O06paboTka OTBEpCTUI CBEpIaMH, 3eHKEpaMH, 36HKOBKaMH, pa3BEepPTKaAMHU U IPYTUMHU
MHCTPYMEHTAMH UMEET PAJl CYIIECTBEHHBIX OCOOEHHOCTEH:

a) pa3mep 00pabaThIBAEMOT0 OTBEPCTHUS OTIPEIENIAETCS pa3MEpPOM MHCTPYMEHTA;

0) oTIeNeHre U BBIXOJ CTPY>KKH 3aTPYAHEH, UTO BBI3bIBAET HAIPEB HHCTPYMEHTA U TpedyeTcs
OOMIIBHOE OXJIAXKJICHHE;

B) Ha 3a00pHOI KOHYCHOM YacTH PEXYILEro MHCTPYMEHTa CKOPOCTh Pe3aHusl pa3indyHa B
Pa3HBIX TOYKAX PEKXYIIUX KPOMOK MHCTPYMEHTA, YTO MPUBOJIUT K YBEJINUYECHUIO AedopMaruu
MeTaJljia ¥ MOBBIIIEHUIO PACX0/Ia SHEPTHH HA PE3aHME; ') TIaBHOE ABMXKEHUE U IB)KEHUE
[10J1a4M OCYILLECTBIISIETCA NHCTPYMEHTOM, YTO MIOHMKAET TOUHOCTH HAIIPABJIEHUS OCH
OTBEPCTHS;

1) IPUMEHEHNE HANIPABIISAIOIIMX BTYJIOK CO3acT TPEHUE HAIIPABJIAIOIINX JIGHTOUEK PEXKYILETO
HHCTPYMEHTA O CTEHKH BTYJIKH U YBEINYUBAET HAIPEB UHCTPYMEHTA.

Jlutepatypa [1, c. 392, c. 286-287] Bompocs! yist

CaMOIPOBEPKU:

Kaxkue Turibl cBeps mpuMEHSIOTCS IPU CBEPJICHUU HA TOKAPHBIX CTaHKax?
[lepeuncnure 37eMeHTHI CIUPATILHOTO CBEpIa.
Kakumu ciocobamu 3akperuisroTcs cBepia B CTaHOK?

Kaxoe OXJIAXKACHUC TPUMCHSIOT IIPU CBepHCHI/II/I?

Al e

Kak npenynpenuts yBoa cBepiia?

Tema 3.4 KoHCTpyKIIMu CBEpI1, 36HKEPOB, pa3BEPTOK.
Beicokonpon3BoauTENbHbIE HHCTPYMEHTHI 7151 00pabOTKH OTBEPCTHH.
Meronnueckue ykazaHus
Caepia mpeiHa3HauEHB! I CBEPJICHUS OTBEPCTUH B CILUIOIIHOM METajlIe, IJIs PaCCBEPIINBAHUS
YK€ UMEIOLUXCS OTBEPCTUH, /IJIsl paCCBEPIIMBAHNS KOHUYECKUX yriayOneHuid. TouHOCTh
o0paboTku 11-12 kBanuTeT, MIEPOXOBATOCTH MOBEPXHOCTH RZ40 MKM.
PasznuyaroT cineayrolue TUIbI CBEp: CIIUPAJIbHBIE C HMIHMHIPUUYECKUM U KOHUYECKUM
XBOCTHUKOM, [ICHTPOBOYHBIE, [IEPOBBIE, PYKEUHBIE, KOJIBLEBOIO CBEPIICHUS U APYTHE
CaMbIM BBICOKOTIPOU3BOAUTEIBHBIM HHCTPYMEHTOM JJIs1 00pabOTKH OTBEPCTHI Majioro
JUaMeTpa SIBISIFOTCS CBEpJla U3 LIEJIbHOTO TBEPAOIo CIuaBa. Jlo HEAaBHEr0 BpEMEHU 3TH CBEpIla
MTO3BOJISTU BECTH 00pabOTKy Ha riTyOuHy 10 5-7 nuametpoB. Ho pa3paboTku mociaeaHero
BPEMEHH MO3BOJIMIM PACTAHYTh AUANa30H IIyOuH 00pabOTKH LENbHOTBEPAOCIIIaBHBIMU
cBepsamu 10 12-14 nuametpos. Takue cBepia MOCTABIAIOTCS 10 CIEL3aKasy.
ITpu 3eHKEepOBaHMM OJTHOBPEMEHHO YYaCTBYET B paboTe 0OJIbIIOE YHCIIO 3yObeB, UTO
o0ecrieYrBaeT JIyUnIylo HarpaBJIeHHOCTh 3eHKepa 1 00JIee BEICOKYIO MMPOU3BOAUTEIEHOCTS,
MEHBIIYI0 NTyOUHY pe3aHusl U COOTBETCTBEHHO YMEHBIICHUE CUJT pE3aHMSL.
PasBepTka ciyHT AJ1s1 OKOHUATEITFHOW 00pa0OTKM OTBEPCTHI BHICOKOH TOYHOCTH, IIO3TOMY
KPUTEPUEM €€ U3HOCA CITYKUT TEXHOJIOTMUYECKUM KPUTEPHH, T. €. TAKOU, TPU KOTOPOM
OTBEPCTHUE MEPECTAET OTBEUYATh 3aJaHHBIM ITapaMeTpaM (TOYHOCTH T€OMETPUIECKON (POPMBI
OTBEPCTUS U €r0 pa3MepoB, MapaMeTpaM IIepOXOBAaTOCTH MOBEPXHOCTH U T. 11.). Pa3BepTka
Cpe3aeT CJI0U MeTaljla MaJIo TOJIIIUHBI, [IOATOMY OHA U3HAIIMBAETCS B OCHOBHOM IO 3a]{HEN
noBepxHoctu. JIutrepatypa [1, c. 392, c. 288-291] Bonpocs! A1 caMOIIPOBEPKU:
1. HazoBuTE OCHOBHBIE BU/IbI CIUPATILHBIX CBEPJI, KOHCTPYKTUBHbBIE M T€OMETPUUECKHE
IapaMeTpsl UX PEXYIIEH YacTH.
2.IlpuBeaute METOIbI YIyUIIEHUSI TEOMETPUUYECKUX NTapaMEeTPOB CIHPATbHBIX CBEPI.

3. YKaXXute OCHOBHBIC BHUIbI TBEPAOCINNIABHBIX CBEPJI, KX 3(1)(1)€KTI/IBHOCTI> u 00J1aCTh
MMPUMCHCHUS.
4. KakoBo HazHauenue 3CHKCPOB U 3CHKOBOK, UX KOHCTPYKTUBHbLIC OCOOCHHOCTH.

5.YVkaxxuTe Ha3HAYCHUE U PAa3HOBUAHOCTH PA3BCPTOK.
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Pa3zgen OOGpaboTka MetamioB (ppezepoBaHrEM
Tema OOpaboTka mMaTepuasioB ppezamu

Meroanueckue ykazaHus
Jlst popMooOpazoBaHmsl pa3IMUHBIX ITIOCKOCTEH, a TAKKe TIOBEPXHOCTEH THIA YCTYTIOB, ITa30B,
(acoOHHBIX U T. II. UCHOJIB3YIOT OJIMH U3 CAMBIX PAcIPOCTPAaHEHHBIX METOA0B 00pPabOTKH —
(dbpesepoBaHue.
®pezepoBaHue ABISETCS OJHUM U3 CaMbIX BBICOKOTIPOU3BOAUTEIBHBIX METOI0B 00pabOTKH
MoBepxHocTen pezanueM. Ope3zepoBaHre OCYIIECTBISIETCS MHOTOJIE3BUMHBIM PEKYIIUM
MHCTpYMeHTOM — (ppe3oit. Dpesa npencrasiseT coboil Teno BpalieHus, 1o nepudepun
KOTOPOT'O UJTH Ha TOPIIE PACTIONOKEHBI PEXKYIITUE JIEMEHTH — 3yObs (hpe3bl. Kakapiii 3y0
(bpe3bl MOXKHO pacCcMaTpUBATh KakK pe3ell C MPUCYIIUMHU €My KOHCTPYKTHUBHBIMH U
reoMeTpUYECKUMU TapaMeTpaMHu: MepeIHrE U 3aHHE TOBEPXHOCTH, TJIaBHBIE U
BCIIOMOTaTeNbHbIE PEXYIINE KPOMKH, TEOMETPUUECKUE TTapaMeTphl: YIJIbI a, g, ] U T. 1.
HawubGonee pacipoctpanenHblie ¢hpe3bl pa3inyaroT 1mo GopmMe 1 Ha3HAYEHUIO:
WIMHAPUYECKUE, TOPIIOBbIE, KOHIIEBbIE, IIIMOHOYHbIE, JUCKOBBIE, YIIIOBBIE, (DaCOHHBIE,
pe3bOOBHIC U T. 1.
Mertoa hopmooOpa3zoBaHusi IOBEPXHOCTEH (ppe3epoBaHHEM XapaKTEpU3yeTCs BpalaTelbHbIM
JBUKEHUEM MHCTpyMEHTa (TJIaBHOE JIBYKEHHE ) U, KaK MPAaBUIIO, TOCTYNATEIbHBIM JIBUKEHUEM
3arOTOBKH, YTO SIBJISIETCS JBM)KEHUEM nojaun OcoOeHHOCTAMU Tpoliecca Gppe3epoBaHus
SIBJIIETCS] IPEPBIBUCTHIN XapakTep Mmpolecca pe3anus KaKIabIM 3yooM (pe3bl U IEPEMEHHOCTh
TOJIIMHBI cpe3aeMoro ciosi. Kaxxaplit 3y0 gpe3bl yuacTByeT B pe3aHHU TOJBKO Ha
orpeseNeHHON YacTu 000poTa Gpe3bl, OCTAIBHYIO YacTh MIPOXOIUT 10 BO3AYXY, BXOJOCTYIO,
410 00€ecreunBaeT OXIaxeHue 3y0a 1 qpoOIeHNne CTPYKKH. [Tpu nUAMHAPUYECKOM
(dbpe3epoBaHUH TIIOCKOCTEH pabOTy pe3aHus OCYIIECTBIISIOT 3yObsl, PacIOJI0KEHHbBIE Ha
[WIMHAPUYECKON TOBEPXHOCTH (pe3bl.

[Tpu ToprieBoM (hpe3epoBaHUM ITIOCKOCTEN pabOTy pe3aHus OCYIICCTBIISIIOT 3yObs,
pAacIoyio’KeHHbIE Ha IIMIIMHAPHYECKON U TOPLEBON MOBEPXHOCTAX (Ppe3bl.
Jluteparypa [1, c. 392, c. 326-327] Bonpocs! s
CaMOTIPOBEPKHU:

1. Kaxue dpes3bl npuMeHsIOT 1 ppe3epoBaHms MIIOCKOCTEH?

2. Kakoii IpHIyCK Ha0 OCTABJIATh Ul OKOHYATENLHOTO IIPOX0aa IIpu (pe3epoBaHuU
IUIOCKOCTEMN?

3. VkaxkuTe BUIBI M PUYMHBI Opaka npy (ppe3epoBaHUH IIOCKOCTEN U MEPHI
npeaynpexaeHus Opaka

Tema Pacder u TabnuuHOE ONpeIeeHNE PAIIHOHAIEHBIX PEXKUMOB pe3aHUs MIPU
(dbpesepoBaHun
Meronnueckue ykazaHus
K pexxumam pe3anus npu ¢ppe3epoBaHUHN OTHOCIT CKOPOCTh Pe3aHus, noaady (MMHYTHYIO, Ha
000poT 1 Ha 3y0), TTyOuHY pe3aHus u mHupuHy ¢ppesepoBanus B. CkopocTs pe3aHusi, MM/MUH,
paccUMThIBAETCS KaK OKPYKHasi CKOPOCTh BpAIllEHUs (Ppe3bl.
Bnusiaue nuametpa (pesbl Ha MPOU3BOAUTEIBHOCTh 00paboTKK HeoqHO3HAYHO. C
yBEJIMYEHUEM TUaMeTpa (hpe3bl MOBBIMIACTCS PACYeTHAs! CKOPOCTh Pe3aHMsl IPH TOCTOSIHHOM
CTOMKOCTH; 3TO OOBSICHSIETCS TEM, YTO YMEHBIIIACTCS CPEIHSS TONIIMHA CPE3aeMOro CIIos,
YIJIyUIIal0TCS YCIOBUS OXJIAXIeHHs 3y0a (hpesbl, Tak KaKk yAJIUHIETCS BpeMsl HaXOXAeHus 3y0a
BHE 30HBI PE3aHMUA.

17



C 1enbp10 MOBBIIICHUS TPOU3BOIUTENIFHOCTH JIyUllle BEIOUpATh (Ppe3bl O0JIBIIET0 TuaMeTpa,
MOCKOJIBKY C YBEJIMUYEHUEM CKOPOCTH PE3aHusl IPONOPIUOHATIBHO YBEIMYUBAETCS YacTOTa
BpaleHus (pe3bl 1 MUHYTHas 1Mojava (Ipy IpOoNopLUOHATBHOM YBEIWYSHNUH Ynciia 3yObeB
¢bpe3sl). Bo3amoxkHOCTH yBenMUeHUS AMaMeTpa (ppe3 orpaHUurBaIOTCS MOIIHOCTHIO U
JKECTKOCTBIO CTaHKa, pa3MEPAMU HHCTPYMEHTAILHOTO OTBEPCTHS B IITUH/EIE CTaHKA.

Cunbl pe3anus. B npouecce paboThl ¢ppesa 10JKHA MPEOI0JIETh CYMMapHbIe CHIIBI PE3aHUs,
JEUCTBYIONINE Ha KX bl 3y0, HAXOJAIIMICS B KOHTAaKTe ¢ 3aroToBKoil. [Ipu ¢pesepoBanuun
MATUHAPUYECKON MPSMO3y00ii Ppe30il paBHOJAECHCTBYIONTYIO CHITY pe3anusi P MoxHO
Pa3JIoKUTh Ha OKPYKHYIO COCTaBIISIIONLYIO0 Pz, KacaTtenbHyl0 K TPaeKTOPUHU JABMKEHUS 3y0a, U
Ha paJualibHyI0 cocTaBistonlyto Py, HanpaBieHHyto o paauycy. Cuimy P MoxHO Takxke
Pa3NIoKUTh Ha BEPTUKAIbHYIO Pb 1 ropusoHTansHyto P, cocrasmstomue. [Ipu dppesepoBanun
HWIMHIPUYECKUMHU KOCO3yObIMH (ppe3aMu B OCEBOM HalpaBlieHUH JIeHCTBYeT oceBas cuiia PO
npudeM, 4eM OOoJIbIIIe Yol HAKJIOHa BUHTOBBIX KaHABOK (hpe3bl CO, TeM OHa OOoJIbIIIE.
Jluteparypa [1, c. 392, c. 329-330] Borpocs! 1151 caMOTIPOBEPKHU:

1334531. Ot xakux (pakTOpoB 3aBHUCUT BBIOOP pekrUMa pe3aHus npH (pesepoBaHun?

2. TlepeuncauTe MOPsAIOK BEIOOPA peKUMA Pe3aHns?

3. Kak BiusieT cTOMKOCT (Ppe3bl Ha CKOPOCTh pesanus? 4. Uro Ha3bIBaeTCs
9KOHOMHUYECKON CTOMKOCTHIO (ppe3ni?

Tema Koncrpykuuu ¢pes. BeicokonpousBoaurenbubie ppe3st Meronnueckue
yKa3aHUs
PaznmuaroT nenbHbIe, COCTaBHBIE H COOpHBIE KOHCTpYKIMU ¢pe3. Llensubie ¢ppesbt
M3TOTOBJISIOT MOJIHOCTBIO U3 MHCTPYMEHTAIbHOM) MaTepraiia. ¥ COCTaBHBIX ()pe3 peKyILyIo
YacTh U3TOTOBJISIIOT U3 HHCTPYMEHTAJIBHOTO MaTepHaia, a MpuBapeHHbIN K HEl XBOCTOBUK U3
KOHCTPYKLMOHHOM cTanu. K cocTaBHBIM OTHOCATCS Takke (pe3bl, y KOTOPBIX 3yObst —
TUTACTUHBI U3 HHCTPYMEHTAIBHOTO MaTepraiia HallauBaloT Ha Kopiyc (Gpesbl. Y cOOpHBIX (pe3
3y0Obs 3aKPEIUIAIOT B KOPILYyCe MEXaHUYECKH C TIOMOIIBIO CIIEUAIBHBIX KPEHEKHBIX 3JIEMEHTOB.
Pexymuii a1eMeHT — 3y0 — MOKET MPECTaBIATh COO0 pe3el] ¢ HamassHHOW TBEP/0CIUIABHOM
IUTACTUHKOM WJIM MOHOJIMTHYIO IJIACTUHKY U3 HHCTPYMEHTAJIBHOM CTaIM, TBEPAOIO CIIaBa WU
APyroro MHCTPYMEHTAIBHOTO MaTepHara.
HaunOonee KOMIakTHY0 KOHCTPYKLIMIO UMEIOT LieJIbHBIE U cOocTaBHbIEe (hpe3bl. IIpu HeGombIInX
pasMepax y HUX MOXET ObITh O0JibIIe 3yObeB, 4eM y cOOpHBIX (pe3. HemocTaTku neinbHbBIX
(pe3 — NOBBIILIEHHBII pacxoJl MHCTPYMEHTAIbHOTO MaTepraa; COCTaBHbIX C HalalfHbIMU
TUTACTHHKAMHU TBEPJIBIX CIUIABOB — HEBO3MOXHOCTH PETYJIUPOBAHUS MOJIOKEHHS 3yObeB MpU
U3HOCE U TPYAHOCTh BOCCTAHOBJICHHS B Cilydae MOJIOMKH. /11 nepeTouku Takue Gppesbl
HEO0XOIMMO CHMMATh CO CTAaHKA.
COopHbIe KOHCTPYKIIMU 00eCIeYrBaOT HauboJiee palioHaIbHOE UCTIOJIb30BaHUE
MHCTPYMEHTAJILHOTO MaTepuaia. M3HomeHHbIe 3y0bst MOKHO OBICTPO 3aMEHUTH, HE CHUMAs
¢pe3y co cranka. BeneacrBue 3T0ro cokpaiaroTces HoTepyu BpeMEHH, CBA3aHHbIE CO CMEHOM
MHCTpYMEHTA yis iepeTouek. K HemocTaTkam cOOpHBIX KOHCTPYKIIMA MOYKHO OTHECTH
TPYAHOCTb Pa3MELIeHUs OOJIBIIOrO YUCIA 3yObEB B KOPITyCe OIPEISIEHHOIO pa3Mepa, U3-3a
Yero Mpu paBHBIX AuameTpax cOopHbIe (pe3bl OOBIYHO UMEIOT MEHBIIIE 3yObEB, YeM IIeITbHbIE
U COCTABHBIE; HAIMYME KPETIEeKHBIX JeTalel, yIepKUBAIOLIUX PEXKYLINE JJIEMEHThI B KOpPITyCe,
a CJIeI0BATEeNIbHO, MTOBBIIICHHYIO TPYA0EMKOCTh H3TOTOBJICHUS (pe3; BEICOKHE TPeOOBaHUS K
TOYHOCTH 00pabOTKH 6a30BbIX TOBEPXHOCTEH, 00€CIIEUNBAIOLIMX 3a/1aHHOE TI0JI0XKEHNE
BCTaBHBIX 3yObEB, M K TOUHOCTH Pa3MEPOB CaMUX 3yObEeB B KOHCTPYKIIUSX, I'/Ie CMEHY 3yObeB
BBINOJIHAIOT 0€3 Mocielyroleil TOHKON peryJIMpOBKH X MOJIOKEHUS B Kopityce (pesbl;
COOTBETCTBYIOIIME TPEOOBAHMUS K TOYHOCTH TBEPAOCIUIABHBIX IJIACTUHOK B KOHCTPYKIIMSAX
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bpe3 ¢ MexaHMYEeCKH 3aKpeIUIsIeMbIMU HellepeTayMBaeMbIMU TUTacTUHKaMHU. Jlutepatypa [1, c.
392, c. 335-341] Bonpocs! /1 caMONPOBEPKH:

1. Kakue KOHCTpYKLMM TOPLOBHIX (ppe3 BbI 3HACTE?
2. TlepeuncnnTe reOMETPUUECKHE MAPAMETPBI TOPLUOBBIX (ppe3?

3. Kax BiusieT BCOMOTaTENbHBINH YToJl B IUIaHE Ha IEPOXOBATOCTH MTOBEPXHOCTH?
Paznen Pe3sprbonapesanue
Tema Hapeszanue pe3p0bl pe3riaMu, METYUKAMU U TUTAIIKAMHU
Mertonuueckue yka3aHus
[TpuMeHsIoTCS cleayrolue crnocoObl MOIy4YeHUs pe3bo:

Je3BUiiHas 00paboTKa pe3aHueMm;

abpa3uBHas 00paboTKa;

HaKaTbIBAaHUC,

BbIJIABJIMBAHUC IIPCCCOBAHUCM

JINTHE;

- ANeKTpo(U3NIECcKas U dIEKTPOXUMHUUECKasi 00paboTKa.

Haubonee pacnpocTpaHeHHBIM U YHUBEPCAIBHBIM CIIOCOOOM MOTYYCHHS PE3b0 SBISETCS
ne3BuitHas 00paboTka pe3anueM. K Hell oTHOCSTCS:

- Hape3aHue HapyXHbIX Pe3b0 IUIAIKAMU;
- Hape3aHue BHYTPEHHUX pe3b0 METUMKaMU;

- TOYCHHE HApYy>KHBIX U BHYTPEHHUX Pe3b0 pe3p00BBIMU pe3llaMH U TpeOeHKaMMU; -
pe3pbodpesepoBaHre HAPYKHBIX U BHYTPEHHUX pe3b0 JUCKOBBIMU U YEPBIYHBIMU (hpe3amu;

- Hape3aHue HapyXHbIX U BHYTPEHHHUX pe3b0 pe3bOOHape3HbIMU I'OJIOBKAMU; - BUXPEBas
00paboTKa HApy>KHBIX U BHYTPEHHUX PE3b0.

HakartbsiBanue siBiisieTcsi Hanboiee BRICOKOIIPOU3BOIUTENBHBIM CIOCOO0M 00pabOTKH pe3b0,
00eCIeuynBarOIINM BEICOKOE Ka4eCTBO MOTydaeMoi pe3n0nl. K HakaThIBaHWIO pe3b0 OTHOCSTCS:

- HaKaThIBAaHUE HAPYKHBIX PE3b0 BYMS WM TPEeMs POJIUKAMU C paIralbHON, OCEBOW WIIH
TaHTEHIINAJbHON MOJavueH;

- HaKaTbIBaHUE HAPYKHBIX U BHYTPEHHUX Pe3b0 pe3bOOHAKATHBIMH T'OJIOBKAMU;
- HaKaThIBAaHUE HAPYKHBIX PE3b0 ITOCKUMHU IUIAIIKAMH;

- HaKaTbIBaHHE HAPY>KHBIX pe3b0 MHCTPYMEHTOM POJIMK-CEIMEHT; - HaKaThbIBaHHUE
(BBIIABJIMBaHKE) BHYTPEHHUX Pe3b0 OeccTpyKEUHBIMH METUMKAMHU.

Br160op crioco0a u3roToBsiieHus pe3bObl 3aBUCUT OT THUIIA MPOU3BOACTBA. OCHOBHBIM KpUTEPUEM
BBIOOpa crioco0a 00paboTKU AOKEH OBITh SKOHOMUYECKUH. OIleHKa 110 ’TOMY KPUTEPHIO
00s13aTeNbHO JOJDKHA OBITh KOMITJIEKCHOM M BKIIIOYAaTh HECKOJIBKO COCTABIISIONINX - CTOUMOCTh
CaMoro MHCTPYMEHTA, CTOMKOCTh HHCTPYMEHTa (U, COOTBETCTBEHHO, CTOMMOCTh HHCTPYMEHTA,
OTHECEHHAas K OJHOMY OTBEPCTHUIO) B BpeMst 00paboTKu 0TBEpCTHUs (M, COOTBETCTBEHHO,
NepeHeceHHasl Ha OJJHO OTBEPCTHE CTOMMOCTh CTAHKOYACa).

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

CaMOIIPOBEPKHU:

1. Kakumu vHCTpYMEHTaMU MOKHO Hape3aTh pe3b0y?
2. Kak ycTpoeH MeTuuk?

3. Kak Hape3zaeTcs pe3p0a IIamKoii?

4. Kak oTIMuuTh IPaByIo pe3b0y OT JIEBOU?
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Tema Hapesanue pe3p0bl Gppe3amu

MeTtoauueckue yka3aHus

®pezepoBaHue pe3bObI MPOU3BOAAT IPH JIBYX OTHOCUTEIIBHBIX JIBUKECHHUSAX 3aTOTOBKHU U
MHCTPYMEHTA: BpallaTeJIbHOM U MOCTYHAaTEeIbHOM, ITyTEM MOCIEA0BATEILHOIO 0OKATHIBAHUS C
BHEIIHUI WM BHYTPEHHUM KacaHueM. [logaya Ha 000pOT 3aroToBKH (IS IITaHETapHO-
(bpe3epHbIX CTAHKOB — Ha OJAMH 000POT MHCTPYMEHTA BOKPYT 3arOTOBKHM) paBHA X0y Pe3bObl
(xom paBeH mary pe3pObl, YMHOKEHHOMY Ha YMCIIO 3aX0710B) Dpe3epoBaHUEM MOTYT OBITh
MOJTy4€HbI BCE BUJIbI IMIHMHIPUUECKUX U KOHMYECKUX pe3b0, 3a UCKIIOUEHUEM MPSIMOYTOJIbHBIX
¢ yriom npoduiis & = 00.

Pa3znuyaroT MoHONMUTHBIE U cOOpHBIE pe3b00BBIE (HPE3bl OAHOHUTOUHBIE (AUCKOBBIE HIIN
TOPIIOBbIC) 1 MHOTOHUTOYHBIE — I'peOCHYATHIC.

JluckoBble (pe3bl MPUMEHSIOT 1711 Hape3aHus JUIMHHBIX Pe3b0 KPYIMHOIo 1iara u
MHOT'03aX0HBIX Pe3b0. Dpe3bl U3rOTOBIAIOT ¢ OCTPO3aTOYCHHBIMU 3yObSMHU M YCTaHABIHUBAIOT
OTHOCHUTEJIIFHO OCH 3aTOTOBKH 0] YTJIOM MOAbeMa pe3sObl. [’ pebenuarsie Gppesbl ciykat Jis
Hape3aHus pe3b0, INIMHA KOTOPBIX Ha JIBAa-TPHU X0J1a Kopoye MHUpUHBI (ppe3bl. Ocu rpedeHuaToi
(bpe3bl U 3aroTOBKH JIEKAT B OJJHOM MJIOCKOCTH. BUTKH Hape3Ku — KOJIbIEBBIE.

['pebGenuaTsie (hpe3bl U3TOTOBISIOT U3 OBICTPOPEKYIIIEH CTAIA U TBEPOTO CIIIaBa —
MOHOJIMTHBIE WU C IPUNIASTHHBIMU TUIACTUHKAMU U COOpHBIE — C peiikaMu WIH JUCKOBBIMU
rpebenkamu. Pa3zmeps! ux pernamentupoBansl 'OCTowm.

[Tpu BbIOOpE rpedenuaroit pe3pO0Boil Pppe3bl clieyeT YUUThIBATh MOJIEh CTAaHKA U
KOH(Hrypamuo oopadaTeiBaeMOi 3aroToBKU. JlomycTuMble 3HaueHus auamerpa D dpes
BBIOMPAIOT IO HOMOTPaMMeE B 3aBUCHMOCTH OT OCHOBHBIX IMapaMeTpoB pe3bObl. Juametp dhpess
JUIS BHYTPEHHEH pe3b0bl MepBOHAYATHHO MPUHUMAIOT PaBHBIM 2/3 quamerpa gpesepyemMoit
pe3b0bl, a 3aTeM MpoBepAroT 1o HoMorpamme. [lonyunts nonueiil Teketr [lonmucaTtsbes Ha
pacchuIKy!

Jliis ymeHblIeHus: BUOpaiuii npu pe3roodpe3epoBaHun PEKOMEHIYIOTCS (pe3bl C BAHTOBBIMU
KaHaBKaMU C yIJoM noabema ~ 5°. Jlyig npaBopexymux (ppe3 HarnpapiieHHEe BUHTOBBIX KaHABOK
JIeBoe, I JeBOpexXyIX — mnpaBoe. [Ipu mare pe3s0Obl 1 MM criegyeT npuMeHsTh (pessl ¢
[IAXMaTHBIM POQHUIIEM HapE3KH: MPO(PUIIH YETHBIX 3yObeB CMELIEH OTHOCUTEIBHO MPO(UIIL
HEYETHBIX 3yOhEB Ha IIar pe3bOsbl.

dpesepoBaHKe HAPYKHBIX pe3b0 rpedeHUaThIMU (Ppe3aMu BHYTPEHHETO KacaHHs 00eCIIeYnBaeT
00J1ee BHICOKYIO MPOU3BOIUTENBHOCTD. [ pedeHuaTbie ppe3bl BHyTPEHHETO KacaHHUsl COCTOSAT
OOBIYHO M3 KOPITyCa U 3aKPETICHHBIX Ha HEM PaJHajbHO AUCKOBBIX rpeOCHOK. BHYTpeHHMIt
muametp ¢pe3nl Ha 3-10 MM Oosbiie ArameTpa ppesepyeMoit pe3nOobl.

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

Bonpocs 1u1st caMonpoBepK:

1. HasoBute pasHOBUIHOCTH TOPIOBBIX (Ppe3

2. Kak onpeenurts yroJj nogabeMa BUHTOBOU JIMHUK (pe3

3. Tlo KakuM NMpU3HAKaM KJIaCCU(PUIUPYIOTCS pe3b0OBbIE (Ppe3bl
4.

Bunp! nBmxenus npu ¢ppe3epoBaHUM pe3bObl

Paznen 3yOonapeszanue
Tema Hapesanue 3yObeB 3y04aThIX KOJIEC METOAOM KOIMPOBAHUS U OOKaTa.
3yOoHape3HbIe HHCTPYMEHTHI
20



MeToauueckue yKka3aHus

Hapesanue 3yObeB MPOU3BOJUTCSI METOI0M KOMHMPOBAHUS HIIM METOJJOM OOKAaTKH.

MeTo KOMMPOBAHUS SABJISIETCS MEHEE pacpOCTPaHEHHBIM, YeM MeTo] 0OkaTku. OH
MIPUMEHSETCS B OCHOBHOM IpU 00paboTKe 3y0UaThIX KOJIEC HE IBOJIbBEHTHOTO MPOQMIIS U ITPU
pEMOHTe, eciii HEeT 3y0ope3HOro o0opy/10BaHus, paboTaloIero Mo METOy OOKaTKH.
CyImHOCTh METO/1a KOMTMPOBAHUS 3aKJIFOUAETCS] B TOM, UTO M3TOTOBJIEHHE 3y0UaToro BeHua
MIPOM3BOJIUTCS HHCTPYMEHTOM, MMEIOLIMM PO b, COBNAJAIOUINNA ¢ TpodUIeM ero BraIuHbI.
[Tocne Hape3aHus OAHOM BIAJAMHBI C TOMOIIBIO JUCKOBOW (MM MaNibleBON) (ppe3bl 3aroTOBKa
MIOBOPAYMBAETCS HA YIJIIOBOM I1ar, ¥ MpoIecc MOBTOPsieTCs 0 TeX Mop, MoKa He Oy IyT
Hape3aHbl BCE BIAJAMHBI.

[Tpu Hape3aHuM 3yOUaThIX KOJIEC IO METOY KOIMPOBAHMS JUI KaXK/IOTO COUCTAHUs U HYXKHO
UMETh OT/IeNbHYI0 Ppe3y. CTanmapT mpeaycMmarpuBaet 6osee 50 Moayse, U 9uCiio
ynotpebnsiembix 6osiee 100. [ToaTromy B yHHUBEpcalbHOM KOMILIEKTE JIOJKHO OBITH HE OoJee
5000 dpes.

OCHOBHBIE HETOCTATKM METO/1a KOMUPOBAHUS: a)HU3Kas

TOYHOCTb;

6) 60JIbIII0€ MHCTPYMEHTAIBHOE X03SICTBO - B HA0OpE OTHOTO MOJTYJIsl (M OCHOBHOTO IIara) J1o
26 NHCTPYMEHTOB;

B) HU3Kas IPOU3BOJUTEIIBHOCTD, T. K. BIIQJAWHbBI HAPE3AIOTCA MOCIIEI0BATEIBHO, a HE
OJTHOBPEMEHHO (3TOT HEJIOCTATOK HE XapaKTepeH ISl MPOTSKEK U TOMY MOAOOHBIX
UHCTPYMEHTOB).

[Tpu Hape3zaHuu 3y0UaThIX KOJIEC 10 METOY OOKATKH PEXYIIUil KOHTYp HHCTPYMEHTAa UMEET
ouyepTaHue pedku. ABToMaTnyeckoe 00pazoBaHKUe IBOJIBBEHTHOTO MPOGMIIs, IPU Hape3aHUU
3yOuaThIX KOJIEC IO ATOMY METOY, MOJIY4YaeTcsl B pe3ysibTaTe COrIaCOBaHHBIX MepeMeIeHui
3y00pE3HOro MHCTPYMEHTA U 3arO0TOBKH Koseca. [Ipu 3ToM 3y0Obst hopMHUPYIOTCS TOCTETIEHHO
¥ OJTHOBPEMEHHO JJI Bcero koneca Jlureparypa [1, c. 392, ¢. 294-295]

Bonpocs! 1y caMOnpoBEPKH:

1. Kakume xunemaTnueckue napbl MIMUTUPYIOTCS IIPH HAPE3AHUM 3y09aThIX KOJIEC METOIOM
oOxara?

2. Yo Takoe yepBsuHas ppesa, M005K, EBep?

W

Uto Takoe mpou3Boasiee Koaeco?

4. XapakTepuCTHKH METOJO0B KONUPOBaHUs U oruOanus. O6nacTb npuMeHenus. 5. B yem
3aKJI0YAeTCsl METOJI KOIMPOBAHU NPH 3yOOHape3aHUuH (MHCTPYMEHT, ABHKEHMS,
JIOCTOMHCTBA M HEIOCTATKH)?

Tema Pacuer u TabnuuHOeE ompenieieHne peKUMOB pe3aHusl Ipu 3yO00pe3aHuH.
KouncTpykimu 3y00pe3HbIX HHCTPYMEHTOB.
Meronnueckue ykazaHus
[Tpu Hape3anuu 3y0UaThIX KOJEC C YUCIOM 3yObeB z= 60 MPUMEHSIOTCS] OJJHO3aXOIHbIE U
nByx3axoaHbie Gpéspl. Ecim uncino 3yOpeB Hape3aeMoro KoJieca U Yuciio 3aX0/10B (ppe3sl He
UMEIOT OOIINX MHOXKHUTENEH, TO OepeTcs ppe3a MHOT03ax0o (Hasl.
I'myOuHa pe3aHus t OnpeaeIsIeTCss YUCIOM IMPOXO0I0B, HEOOXOUMBIX IS MTOJIHOM 00paboTKH
BraauHbL. [Ipyu 4epHOBOM Hape3aHUH YMCIIO MPOXO0B BHIOMPAETCS B 3aBUCUMOCTH OT MOAYJIS
Hape3aeMoro 3y0a, MOIIIHOCTH CTaHKa H skecTkocTu cuctembl CITU/L.
[unuHapuueckre Koieca ¢ MOIyJieM m = 2 MM U KOHHYECKHe KoJieca ¢ MOAyJIeM m = 3 MM
HapesaroTcs 3a ouH npoxoa. Koneca ¢ 6oibuM MotysieM Hapes3aroTcs 3a JBa rnpoxoja. [lpu
ATOM TMEPBBIN MPOXOJ MPOU3BOAUTCS C TITyOHMHOMU pe3anus t = 1,4m, a BTOpoi#i - ¢ TiyOuHOM
pe3anus t = 0,7T.
UncToBOIM MPOX0. MPOU3BOAUTCS 32 OAMH MPOXO/]] 32 UCKIIOYEHHEM 00paboTKU
[WIHHIPHYECKUAX KOJIEC TUCKOBBIMU JIOJIOSKAMH ITPH BBICOKUX TPEOOBAHUSIX K MIEPOXOBATOCTH
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00paboTaHHOM MOBEPXHOCTH U K TOYHOCTHU 3yObeB KoJieca (Ipu m =3 YHCII0 MPOXOJI0B 1 = 2).
HlecTepHu-Banuku, oOpadaTbIBaeMbI€ B LIEHTPAX, 1aXe MPU MAJIbIX MOJYJISIX Hape3aloTcs 3a 2-
3 npoxoja.

[Tonaya s 3aBUCHUT OT 33JJaHHOT'O KayecTBa MOBEPXHOCTH Hape3aeMbIX 3yObeB U TpeOyeMoi
TOYHOCTH, MOIITHOCTH U KECTKOCTH CTAaHKA; IPOYHOCTH MEXaHMU3Ma MOoJauu;
oOpabaTeIBaeMOro MaTepuaia; pa3MepoB Hapezaemoro 3y0a. [logaun nmpu HapezaHuu
BHYTPEHHUX 3yObEB KOJIEC I0JIOSIKAMH CO CPETHUM JTUaMETPOM 75 MM BBIOMPAIOTCS 110
TabJIMIaM peKOMEHyeMbIX 0/1a4 JIJIsl Hape3aHus Kojlec BHEIIHero 3anerienus. [Ipu
CpeAHEM JuaMeTpe 0J0sIKa MEHbIIIE 75 MM MoJjaua YMEHbIIACTCH.

B nemnsx noBsIeHNs MPOU3BOAUTENBHOCTH (pe3epoBaHusl 3y0UaThIX KOJIEC YEPBIUHBIMU
MOJYJIbHBIMH (ppe3amu U (pe3epoBaHus IIITUIIEBBIX BAJIOB YEPBIYHBIMU (pe3aMu
PEKOMEHIYIOTCSI OCEBbIE MepeMelieHus (ppe3bl 3a BpeMst paboThl MeX1y MepeTouyKaMu. ITo
JaeT BO3MOKHOCTh YBEJIMUMBATh CKOPOCTh pe3anus 10 30%.

[TomyunTs nosHei Teker I[loanucarses Ha

paccbuIKy!

HaznauyeHnue pe:xrMMOB pe3aHusl Py IMIEBUHIOBaHUM 3y04aThIX KOJEC UMEET HEKOTOPhIE
0co0eHHOCTH. JIJ1s IIEBUHTOBaHUS KOJIEC C MPSIMBIMH 3yObsIMU IPUMEHSIETCSl IUCKOBBIN IIEBEP
C KOCBIMH 3yObsIMU, HAKJIOHEHHBIMU K ocH 1of yriioMm 10-15°, a muist Kosiec ¢ KOChIM 3yOoM -
npsAMo3yObIe MIEeBEPHI MITH KOCO3YOble C pa3HMIIeH B HaKJIOHE 3yObeB KoJieca U IIeBepa B
npeaenax 10-15°. mys MOBBIIEHNS TOYHOCTH MIEBUHTOBAHUS YUCIIO 3yOhEB Y IIeBepa OepeTcs
HEKPaTHBIM YHCIy 3yObeB.

[Ipu meBMHrOBaHUU TIIyOMHOM pe3aHust ABISETCS MPUITYCK Ha 00pabOTKY, KOTOPBIi
OIpEeIEIIIeTCS B 3aBUCUMOCTH OT (POpMBI 3y0a (psMOii, HAKJIOHHBIH), BETUYUHBI MOJYJIS U
yria 3anerienus (o npoduito). [Ipu meBUHroBaHUM OMPEENAIOT JBa BUA MOAaY: SO -
MPOJI0JIbHAS 110/1a4a CTOJIa 3a OJIMH 000POT JIeTaiu, MM/00; spaJl - paauaibHas 1oja4ya Ha OJUH
X0J] crona, MM/XoJ. OKpy>KHasi CKOPOCTh IIeBepa Ha HAYaJIbHOM JIMaMEeTpe ONpPEeeIsIeTcs B
3aBUCUMOCTH OT 00pabaThIBa€MOro MaTepuaia.

MomrrocTs 3y0odpesepoBanust N onpeensieTcs Mo pacyeTHBIM (GOopMysiaM HIIH 110
HOpMaTHBaM.

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

CaMOIIPOBEPKH:

1. B gem 3akmouaroTcs 0cobeHHOCTH mporecca Gppe3epoBanus?

2. OObsCHUTE 3HAYEHUE BCEX BEJMYMH B (POPMYJIaxX pacyeTa OCHOBHOIO BPEMEHH IIPH
Pa3INYHBIX OTEPALUSIX.

3. Kak onpenenurs 3aTpaThl BDEMEHH HA TEXHOJIOTMYECKOE 00CITYKMBAHKE TIPU 3yOOPE3HBIX
paborax.

4. Yto moHMMAaETCs MO/ ONTHMAIIBHBIM PEKMMOM PE3aHUs TIPU PabOTe HA METAILIOPEKYIIHX
CTaHKax.

5. Kakue Bu/IbI H3HOCA PEOOIIAAIOT IPU HU3KUX CKOPOCTAX pe3aHus u nouemy? B yem
3aKJII0YaeTcs UX Gusnueckas npupona’?

6. OOBACHUTH BIMSHHE SJIEMEHTOB PEXMMA PE3aHUS Ha TEMIIEPATYPY PE3aHUS

Pazgen IIporsruBanue

Tema Ilpomnecc mporsaruBanus. PacueT u TabinyHoe onpeseneHue
pallMOHAJIBHBIX PEKHUMOB PE3aHUs IIPU IMTPOTATMBAaHUU
Meroanueckue yka3zaHus
[IporsaruBanue — Mmexanudeckas 00paboTKa BHYTPEHHUX M HAPYKHBIX IOBEPXHOCTEH C
MPSIMOJIMHEMHON 00pa3yroIeil ¢ MOMOIIbIO MHOTOJIE3BUIHHOTO PEXKYIIIETr0 MHCTPYMEHTA -
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NPOTSDKKU. 3ar0TOBKA MPU MPSIMOJIIMHEHMHOM MPOTATUBAHUM HENoABMXHA. OcOOEHHO

3¢ (HEeKTUBHO NPOTATUBAHUE CIOXKHBIX U (PACOHHBIX Mpoduiiel 3arotroBok. Haxoaut mmpoxoe
IIPUMEHEHNE B MaCCOBOM U CEpUITHOM ITPOU3BOJCTBAX. B MeIKOCEpUITHOM U €AMHUYHOM
MIPOM3BOJCTBaX 00pabaThIBAIOT NOBEPXHOCTH, K KOTOPHIM MPEIbSIBISIFOTCS BBICOKHE
TpeOOBaHUS K TOYHOCTH U MapaMeTpaM IIepOXOBATOCTH.

OcCHOBHOE OTJIMYKE NPOTATUBAHUS OT IPYTHUX METOJIOB 0OPaOOTKH - OTCYTCTBYET ABM)KECHUE
nosnauyu Ds. 3HaueHne nojaum 3aKIr04eHO B KOHCTpYKIMK camoro PH. Pazmep kaxaoro
MOCIEAYIOLIEro 3y0a MPOTSKKHU, OOJbIIE TPEIbIIYIIEro Ha BEIMYUHY, YHCICHHO PABHYIO
nojaue Ha 3y0 Sz. Kaxx/plit 3y0 TONBKO OJJUH pa3 YUyBCTBYET B IPOLIECCE PE3aHUS.
[IporsaruBanrem o0padaThIBalOT pa3IMyHbIe BHYTPEHHUE U HAPYKHBIE, 4 TAKKE MMOJYOTKPBITHIE
MTOBEPXHOCTH.

Cy1iecTByeT 1Ba BapyaHTa MPOTATHBaHM: CBOOOIHOE U KOOpJAUHATHOE. Bee npoTskku
paboTaroT Ha pacTsiKeHue, T. K. cuiia P npukiaaeiBaeTcsi K 3aMKOBOM YacTH.

Ecnu cuna npuxnaasiBaetcs K 3aJHeH 4acTU MPOTSKKHU, TO TAKOM MeTo/1 00pabOTKH Ha3bIBAIOT
NPOIIMBAaHUEM, a PEXKYIIUI HHCTPYMEHT - poinBKoi. [IpommmBka paboTaeT Ha cxaTue u
MPOJOIBHBINA N3ruo. [IpommBKY Yaliie Bcero NpUMeHSOT ISl KATMOPOBKY BHYTPEHHUX
OTBEPCTHM BBICOKOM TOUHOCTU. MTHOTIa TOCIEIHUE CEKIIMM NTPOLIMBKH WU MPOTSKKH
BBITIOJHSIOT HOJTYKPYTIBIMU IS Pa3BajbIlOBKH - CIJIQXKUBAHUS IIEPOXOBATOCTH U MPHUIAHUS
MTOBEPXHOCTH BBICOKHX 3KCIUTyaTallUOHHBIX CBOWCTB.

[Ipu npoTAruBaHUM NPUMEHSIOT TPODPUIBHYIO, FTEHEPATOPHYIO U MMPOTPECCUBHYIO CXEMBbI
Cpe€3aHus MPUILYCKa.

[Tpu npodunbHOI cxeme cpezaHus MpUIlycka reomeTpuyeckas popma Bcex 3yObeB 1mo100Ha
npodUIII0 OKOHYATEIBHO 00pab0TaHHON MOBEPXHOCTH 3arOTOBKU. DTa CXeMa pe3aHusi UMeeT
OTrpaHUYEHHOE MPUMEHEHHUE BCIIEICTBUE TPYAHOCTH U3TOTOBIECHUS POQUIBHBIX MPOTSKEK.
ITpu reHepaTopHOi cXeMe cpe3aHus MPUITYyCcKa MEPBbIi 3y0 MPOTSHKKH UMEET KPYyTIIylo ¢popmy,
BCE MOcTeaAyIolue 3yObs NUMEIOT TaKke Kpyriyto ¢opMy B BUJI€ YacTEeH OKPYKHOCTH - JYT.
Onu 601€€ TPOCTHI B U3TOTOBJICHUH, UX MPOILE 3aTAYMBATh TOBTOPHO U CEOECTOMMOCTD UX
M3TOTOBJICHUS HUXKE, YeM Y MPOTSKEK, paboTarolux 1o npopuibHoi cxeme. KBaapartHsie,
MHOT'OTpaHHbIE, KOOPANHATHBIE ITPOTSKKHU AJIS CPE3aHMsI IPUIYyCKa U3TOTOBIISAIOT I10
TE€HEPATOPHOU CXEME.

[TporpeccuBHyI0 CXeMy pe3aHHs HCIOJIb3YIOT, KOTAa MPo(pUIbHOE U TeHepaTOpHOe
MPOTATMBAaHUE HEBO3MOXKHO.

B kaugectBe COTC (COX) npu npoTsAruBaHUM UCHIOIB3YIOT IMYJIbCHH,

cynbdodpesodn, a Tak ke cMech kepocuHa B Maciia. O6paboTka YyTyHHBIX 3aTOTOBOK
npousBoauTCs 6e3 oxnaxaenus. Jluteparypa [1, c. 392, c¢. 266-270] Bonpocs! amns
CaMOIIPOBEPKHU:

1. KakoBbl 0COOEHHOCTH MPOLIECCa PE3AHMS [IPH IIPOTATHMBAHUHU?

2. Yto 06ecneunBaeT BEICOKYIO TOYHOCTE (JOPMEI M Pa3MEPOB 00pabaThIBAEMOM MOBEPXHOCTH
MIPH IPOTATUBAHUU?

3. Yro obecneunBaeT LEHTPUPOBAHKE 3aTOTOBKH [0 OCU MPOTSHKKH, €CIIM IIPOTATUBACTCS
OTBEPCTHE B JINTON WM IITAMIIOBAHHOMN 3aroTOBKE 0€3 ee MpeaBapuTeIbHON 00paboTKu?

4. B KaKkux LesX MHOTIA MPUMEHSIOT IIPOTATMBAHKE BMECTO JPYTHX METOI0B 00Pa0OTKH,
HaTpuMep CTporanus, ppe3epoBaHus?

Paznen Ilnudoanue
Tema  AOpasuBHble HHCTpYMeHTHI. [Iponecc nummdosanus Metoauueckue
yKa3aHHs
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[Inudoanne — nporiecc 00pabOTKH 3ar0TOBOK pe3aHreM abpa3uBHBIM HHCTPYMEHTOM
(xpyramu, Opyckamu, aOpa3uBHBIM HHCTPYMEHTOM Ha TMOKOI OCHOBE, CBOOOIHBIM a0pa3ruBOM).
AOpazuBHBIE 3epHA PACHOJIOKEHBI B Kpyrax 0ecrops04HO U yAEP>KUBAIOTCS CBA3YIOIINM
MarepuaioM. [Ipu BpameHnn kpyra B 30HE €ro KOHTakTa ¢ 00pabaTbiBaeMOi TOBEPXHOCTHIO
YacTh 3€PEH Cpe3aeT MaTepuall 3aroToBku. O6paboTaHHas MOBEPXHOCTH MPEJICTABIAET OO0t
COBOKYITHOCTbh MUKPOCIIEZIOB BO3/ICHCTBHS aOpa3uBHBIX 3€pEH, IOATOMY MHOT/Ia IITH(pOBaHKE
OTIPEEIISAIOT KaK yNpaBiieMoe U3HAIIMBAaHKUE 3aroTOBKH. CKOPOCTh pe3aHus MpH NUTU(GOBAHUT
30m/c. llInudoBannemM MOKHO MPOU3BOIUTH YUCTOBYIO 00OpabOTKY 3aroTOBOK U3 PAa3IUYHBIX
MaTepHaloB, UMEIOIUX PA3HYIO TBEPAOCTbH (IJIs 3aTOTOBOK M3 3aKaJIeHHBIX CTalleil — 3TO
OCHOBHOM c1rtoco6 06pabotku). [TomyunTs nonHbii TekeT Iloanucarbes Ha pacchUIKy!

Cxembl UM oBaHuUsA:

- Hapy»KHO€ KpyTJjoe nuindoBaHue B lieHTpax (rimyOnHHOe, Bpe3Hoe, Huih(oBaHue ABYX
B3aMMHO MEPIEHINKYJISPHBIX TOBEPXHOCTEH); -TI0OCKOE IITH(oBaHue nepudepueit 1 ToproM
Kpyra;

-BHyTpeHHee HIITU(OBaHUE;

-BHYTpeHHee NUIM(OBaHUE C IJIaHETApHOM Moaavei; -

OecrieHTpoBOE UM OBaHKE; -TPODUIbHOE NUTH(OBAHNUE.

AOpa3uBHBIA UHCTPYMEHT, B OTJIMYHE OT JIE3BUMHOTO MHCTPYMEHTA, IMEET MHOKECTBO
PEXYIIUX MUKPOJIE3BHMA, paCHOI0KEHHBIX Xa0TH4HO. ENMHUYHOE 3epHO MITH(OBATBHOTO
Kpyra MOXKET pacrojlaraTbCs Ha HEKOTOPOM PAacCTOSTHUM OT 00padaThiBaeMOI TOBEPXHOCTH,
CKOJI3UTh 110 00pab0OTaHHOW MOBEPXHOCTH (CKOJIB3SIIUE 3epHa), IPOHUKATH B 00paOOTaHHYIO
MOBEPXHOCTh Ha HEOOJIBLIYIO MTYyOHHY U 1eopMHpOBaTh MaTepHall 3ar0TOBKU, TOJIBKO
IUIACTUYECKU

(medopmupyrorme 3epHa), MPOHUKATh B 00pab0OTaHHYIO TOBEPXHOCTH Ha TIIyOHHY,
JOCTATOYHYIO JUISl CHATHA CTPYXKKHU (pexyinue 3epHa). [lo cpaBHEHHIO ¢ 1€3BUIHON
00paboTKoii nuiMdoBaHNE XapaKTEepU3yeTCcsl HOBBIIIEHHBIM COIIPOTUBICHUEM PE3aHUIO,
MOCKOJIbKY CKOJIB3SIIIIME 3€PHA CO3/IAI0T JIOTOJIHUTENbHOE TpeHHe, AeopMupyomume 3epHa —
JIOTIOJIHUTENBbHBIE YIIPYTYIO U IUIACTUYECKYIO AeopMalyy, a y peKyIIuX 3yObeB yIiIbl pe3aHus
HeonTHUMajbHbIe. KpoMe Toro, cuia pe3anus Ha eJMHUYHOM 3epHe O0JIbIle, HO TaK Kak
CHUMAIOTCSI MUKPOCTPY>KKH, CYMMapHas Cujla pe3aHusi HeBeJIMKa. 3a CUeT JONOJHUTENLHOTO
TpeHus U JedopManuil TeMiepaTypa B 30He pe3aHHsl 3HAYUTEIbHO BBIIIE, YeM MPH JIE3BUHHON
00paboTKe, MOATOMY BO3MOXHBI CTPYKTYpPHBIE NIPEBPAILIEHUS] METAJUIA B 30HE PE3aHUS
(mpuwxorn). Jluteparypa [1, c. 392, c. 345-363] Borpocsl [u1st caMONIPOBEPKHU:

1. Haubonee pacnpocTpaHEeHHbIE CXEMBI IUTH()OBAHUS.
2. T'naBHOE JBMKEHHUE JUIS BCEX TEXHOJIOTUYECKUX CIIOCOOOB NITU(OBAHUS.

3. OCHOBHBIE y3JIbI KPYTIIOILTH()OBATBLHBIX CTAHKOB

Tema Pacuer u TabauuHOE ONpeieNeHne parOHATBHBIX PEXKUMOB
pe3aHus IPU Pa3IUUHBIX BHAX HUTU(POBAHUSL
Meroanueckue ykazaHus
I'nmaBHBIMH (paKTOpamMu, BIUSAIOIIMMYI Ha BEIOOp HUIM(OBAIBHOTO Kpyra, SBISIOTCS CBOMCTBA
00pabaTbIBaEMOro MaTepualia, OKpy>KHasi CKOPOCTb Kpyra, MeTo/1 HUTU(OBAHUS, KJIACC YUCTOTHI
IIOBEPXHOCTH.
Oxpy>kHast CKOPOCTh NUTH(OBAITLHOTO KPyTa v 3aBUCHUT OT BU/IA CBSA3KU U MPO(UIIS Kpyra.
JlonyCcTHMbIE MaKCUMaJIbHBIE OKPY’KHbIE CKOPOCTH JUIsl OOBIUHBIX HUIN(OBAIBHBIX KPYTOB: Ha
KepaMHU4ecKOH cBs3ke v = 25+35 m/c, Ha OakenuToBOM cBs3ke v = 30+ 50 m/c.
Jlns obecrieueHust HauOOJIbILEH TPOU3BOAUTEIBHOCTH BBICOKOTO KJIacca YUCTOThI IOBEPXHOCTH
[IPY MUHUMAJIBHOM U3HOCE KpyTa CielyeT IPUHIUMATh OKPY>KHYIO CKOPOCTh Kpyra OJIM3KOH K
MaKCUMAaJIbHO JOIYyCTUMO.

24



Oxpy’KHasi CKOPOCTb JE€TAJIN V U 4aCTOTA BPALECHUsI ONPEIEIISIOTCS B 3aBUCUMOCTHU OT
auaMmeTpa HuIngoBaHus rpynnbsl MaTepuanoB. Ha naMeHneHHble ycinoBust 00pabOTKH BBOAATCS
MOTIPaBOYHbIE KOAPPHUIIUEHTHI.

Pexumbl pe3aHusi KOpPEeKTUPYIOTCS TaKKe Ha MONPaBOYHbIE KO3()PUIIMEHTHI B 3aBUCUMOCTHU OT
0o0pabaTbIBa€MOro MaTepualia, TOUHOCTH M IIEPOXOBATOCTH MOBEPXHOCTH, Pa3Mepa U CKOPOCTH
M oBaIbHOTO Kpyra, crnocoda MTudoBaHus U KOHTPOJISI pa3MepoB, (POpMbI TOBEPXHOCTH U
JKECTKOCTH JIeTalIM, CTETICHH 3all0JIHEHHs CToJa, (HOpMBI NITU(OBATBHOTO KpyTa (YalleuHblIi,
cerMeHTHbIN). [lonmpaBounslie koaddunuenTs! Kk Ha mogauy onpenensitoTcesi B 3aBUCUMOCTH OT
TOYHOCTH U )KECTKOCTHU CTAHKA.

[IpoBepouHBIM pacueToM OmpeesieTcss MOIIHOCTh NUTU(OBAHUS TPU BBIOPAHHOM pEXKUME
00paboTku Np.

[Ipu onpenenenuu nojay ciaeayeT UMETh B BUy, YTO HUTH(OBaHUE TIOBEPXHOCTH COCTOUT U3
TPEX ATAIOB:

a) co37]aHie HaYaJIbHOTO HATATa B CCTEMEe — I10Jla4ya Kpyra Ha riIyOuHy nuindoBaHus
BPYUYHYIO WU C IOMOILBIO THIPABIMUECKOT0 YCTPONCTBA; MPOJOKUTEIBLHOCTD ATOIO ATala He
npesbimaet 0,05 MUH 1 yIeTbHBIN BEC €r0 B ONEepaliii HE3HAYNTENICH;

0) yCTaHOBUBIIMICS MPOLIECC, B TEUEHHE KOTOPOI'O0 CHUMAETCS. OCHOBHAs YacTh MPUITYCKa;
MOJIICP’KUBAETCS PEKUM, YCTAHOBJICHHBIN Ha TIEPBOM 3Talle; IPU KaXKIOM IIPOX0JIe
HUTM(OBAIBHBIN KPYT MOAAETCS B HAIIPABICHUU TTTyOHHBI NUTH()OBAHHS HA BETUUUHY
MOTEPEYHOM MOJAuH;

B) 3a4MCTKa, P KOTOPOH JTOCTUTAIOTCS 3aJaHHbIE Pa3MeEPBI, IEPOXOBATOCTh IOBEPXHOCTH U
Ka4yecTBO MOBEPXHOCTHOTO ciios. [Ipu 3auncTke ynpyrasi cuctemMa BO3BpalllaeTcsl B HICXOIHOE
II0JIO’KEHHE.

J1jis mepBoOro 1 TPeThero ATarnoB NUIM(OBaHUS T0Jja4ya Ha TIyOuHY SBIISIETCS BEIMUUHOM
[IEPEMEHHOM.

Jliig ynpoliiieHuss HOpMUPOBaHUs B TAOJIUIaX YCTAHOBJIEHBI CPEeTHIE 3HAUCHUS 110/1a4
(pazuanbHBIX M MOTIEPEYHBIX) 32 BCE BpeMs IIMKJIA NUIH(OBaHMS, T. €. BO BCEX TPeX ATamax
nuingoBanusi. COOTBETCTBYIOIINE MONPAaBOYHbIE KO3()PHUIIMEHTH Ha NT0/1avy, IPUHSATHIE B
3aBHCHUMOCTH OT TOYHOCTH, IIEPOXOBATOCTH IMOBEPXHOCTH U APYTUX TEXHOJIOTHUYECKUX
(hakTOpOB, U3MEHSIOT BpeMsi 00pabOTKH, TTITaBHBIM 00pa30M 3a CUeT BPEMEHHU Ha BBIXaXKMBAHUE
(10 20% OT OCHOBHOTO BPEMEHH).

[IpononpHble MUHYTHBIE TOAaun SM OINpenesnstoTcss B 3aBUCUMOCTH OT IIMPHUHBI Kpyra U
KJIacca YUCTOTHI MOBEPXHOCTH JIJIsl HAPYKHOTO NUIM(OBAHUSA C POJOIBHOM MOAaYEH.
AHaJNOrMYHO OnpeesieTcs MmonepevyHas nojaya S B MM Ha X0JI CTOJIa JUIsl IJIOCKOTO
nuudoBanus nepudepuei kpyra.

['myOGuna pe3anus — mogada Ha TIIyOuMHY StX uin Sto ompeensieTcsi B 3aBUCUMOCTH OT
auaMeTpa IIQoBaHus, TPOAOIBHON MUHYTHON NoAauu U npumycka. [1pu miockom
nuiM(oBaHUU TOPIIOM Kpyra 1ojjauya Ha TiyOuHY Sto 3aBHCUT OT MPUBEACHHOMN IINPHUHBI
nuudosanus Brop. Jluteparypa [1, c. 392, c. 345-363]

Bomnpocs! 1151 caMonpoBepKH:

1. Tlopsmox Ha3HaueHust PEKMMOB pe3anus npu nuMdosanuy [1oayYnTh MOJHBIH TEKCT
[Tonnucarbest HAa pacchUIKy!

2. Cuisl pe3anus npy MUIM(OBaHUN

3. U3HOC M CTOWKOCTH KPYTOB

Paznen Puznko-xMMHYECKHE METObI 00pabOTKH
Tema DnexkTpodusnyeckue v 3JIEKTPOXUMUYECKHUE METOIbl 00pabOoTKU
Metoandeckue yka3zaHHs
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OnexkTpoduzndecKre u MEKTPOXUMHUECKUE METO/IbI IO CPABHEHHIO ¢ OOBIYHON 00paboTKOM
pe3aHueM UMEIOT psf npeumyiiecTB. OHM MO3BOISIIOT 00padaThiBaTh 3arOTOBKU U3 MaTEpHUAaJIOB
C BBICOKMMHU MEXaHMYECKUMHM CBOMCTBaMU (TBEp/Ible CIIaBhl, aiMa3, KBapll U JIp.), KOTOpbIE
TPYAHO WJIM MTPAKTHYECKH HEBO3MOXKHO 00padaThiBaTh APyrumMu MeTogamu. Kpome storo,
yKa3aHHbIE METOJIbI JJAI0T BO3MOKHOCTh IOJIy4aTh CaMble CIIO’KHBIE TOBEPXHOCTH, HAIIPUMED
OTBEPCTHSI C KPUBOJIMHEHHO OCBIO, TITyXue oTBepcTHsl pacoHHOro npoduis u T. 1. K uncty
TaKUX METOJIOB OTHOCAT JICKTPOIPO3HUOHHYIO, JICKTPOXUMHUECKYIO U aHOTHOMEXaHNYECKYIO
00paboTky MeTamioB. B 0CHOBE 37E€KTPO3pO3UOHHOM 00paOOTKH METAIITIOB JISKUT MPOIIECC
AIIEKTPO3PO3UH, T. €. pa3pyLICHHsI IOBEPXHOCTEN NEKTPOIOB IIPH AIEKTPUUECKOM paspsiie
MeXIy HUMH ( 56). DIEeKTPOIPO3UOHHYI0 00pabOTKYy MPOU3BOIAT HA CIIEIIUATBHBIX
(31EKTPOUCKPOBBIX, JEKTPOUMITYJILCHBIX) CTAHKAX.

WucTpy™MeHTOM 117151 00pabOTKH CITYXKHT DIIEKTPOJI, U3TOTOBJICHHBINA U3 MENIH, JIATYHHU, OPOH3EI,
AJIFOMUHYS UM HEKOTOPBIX APYruX MarepuaioB. OH umeer (opMy, COOTBETCTBYIOLIYIO (hopMme
TpeOyeMoi MOBEPXHOCTH 00pabaThIBaEMOM J1eTaH.

3aroToBKy MOMEIIAIOT B BAaHHY C KUJIKOCTHIO, HE MPOBOASIICH IEKTPHUUECKUI TOK.
WHCTpYMEHT 1 3aTOTOBKY TOIKIIIOYAIOT B CTAHKE K HCTOYHHKY DIIEKTPUYECKOTO ToKa. [Ipn
COMMDKEHUH MHCTPYMEHTA (KaTo/a) M 3ar0TOBKH (aHOJ1a), KOTJa HCKPOBOM MPOMEXYTOK
CTaHOBHTCSI OYCHb MAJIBIM, MEX/Ty HUIMH TTPOUCXOTUT IEKTPHUECKUI paspsin. B pesynprare
Temreparypa Ha oOpabaTbIBaeMOii TOBEPXHOCTH 3ar0OTOBKM MTHOBEHHO jocturaet 8000—10
000°C, uTo NPUBOAMUT K MECTHOMY PACILJIABICHUIO, YACTUYHOMY UCIApEHUIO U B3PBIBO-
0JOOHOMY BBIOPOCY MUKPOYACTHI] C TOBEPXHOCTH 3ar0TOBOK. BBIOpOIIIEHHBIE YaCTHIIBI
MeTaJljia B JKUJKOM cpesie 3aTBepeBalOT U OCeatoT Ha JHO BaHHBI. [Ipu mogaue anekrpona-
MHCTPYMEHTA UCKPOBBIE Pa3psabl MHOTOKPATHO MOBTOPSIOTCS U, 00pa3yloT B 3aTOTOBKE JIYHKY,
0TOOpaKAIIYI0 (OPMY HHCTPYMEHTA.

DIEeKTPOIPO3UOHHYI0 00pabOTKY MIHUPOKO MPUMEHSIOT JJIs TIOTYUYEHUS pa3IMyHbIX OTBEPCTHH,
Ma30B, YIITyOJSHUI IPY U3TOTOBJICHUH IITAMIIOB, TIpecc-(hopM, KOKHIICH U T. 1.
DneKkTpoxuMudeckas 00paboTKa 3aKIII0YaeTCsl B TOM, YTO 101 BO3JACHCTBUEM JIEKTPHUECKOTO
TOKa pa3pylIaloTcs MOBEPXHOCTHBIE CJIOU METaJljIa IeTalld, TOMEIIEHHON B AJIEKTPOJIUT.
YacTuibl MeTalia, Jexaliue Ha TOBEPXHOCTH JIETalll, PACTBOPSIOTCS B 3JIEKTPOJIUTE, U JeTalb
CTaHOBUTCS OyiecTsIIen (3JIEKTPOTUTHYECKOE TIOJUPOBAHUE), B TOM CIy4ae, €CJIU MOBEPXHOCTH
JOJDKHBI OBITH TPHUAAHBI OINpPEICIICHHBIE pa3Mephl, IPUMEHSIOT CIICIUATIbHBIA HHCTPYMEHT
IUIS. MEXaHUYECKOTO YJAJIeHUsI pa3pyIICHHOH TIEHKU MeTaijia. AHOAHO-MeXaHn4yecKas
00paboTKa METAIOB IMOCTPOEHA HA COYETAaHHH AIEKTPOIPO3UOHHOTO U DIEKTPOXUMHUECKOTO
MIPOLIECCOB. AHOIHO-MEXaHUYECKHH cr1oco0 00pabOTKH METaIOB IPUMEHSIOT JUIs
3aTauMBaHU IJIACTUHOK U3 TBEPJIBIX CIIABOB U JUIS PE3KU OYEHb TBEPBIX U BA3KUX METAJJIOB.
Jlutepatypa [1, c. 392, c. 107-118] Bormpocs! 17151 caMonpoBepKu:

1. Yo Takoe 37eKTpo3IpO3nOHHAs 00paboTKa?

Kaxkoii Tok ucnonssyercs npu 390 u ero BennunHa? Kakue quana3zoHbl HAPSKEHUS
ucnoap3ytot npu 9907? Kakue cpensl ncnoas3yror npu 9907

Tema: YuctoBas u ynpouHsromas o0padoTka IOBEPXHOCTEH BpalleHHs

MeToaamu 1uractudeckoro neopmupoBanus (ITI11)
Meronuueckue ykazaHus

[TIT] — sT0 MeTo1 0OpabOTKH AeTaneit 0e3 CHATHUS CTPYKKH, IPH KOTOPOM IIIACTUYECKH
neopMUPYETCs TOIBKO MOBEPXHOCTHBIN CIION JeTaneil 6e3 HapymieHus 1IeIOCTHOCTH. B
pesyabtate I1I1/] ymeHblaercs mepoxoBaToCTh HOBEPXHOCTH, YBEJIMUUBAETCSA TBEPIOCTh
(MHKpPOTBEPIOCTH) METaJlIa, oOecreunBaeTcsi opMooOpa3oBaHue ONPEeAeTEHHON MUKPO- HIIN
Makpo(QOpMbI MOBEPXHOCTH, B MOBEPXHOCTHOM CJIOE JIETAIA BO3HUKAIOT CKUMAIOLIHIE
OCTaTOYHBIE HAIIPSHKEHUS.
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DTO0 ynydllaeT HKCILTyaTallMOHHbIe Tokazatenu aetanu [1I1]] — moBblaeTcsi BEIHOCIUBOCTD
neraneu B 1,5—2,3 pa3a, CONpOTUBJIEHUE CXBAaThIBAHUIO, KOHTAKTHAS] BEBIHOCIUBOCTD, U IPYyTHE
AKCIUTyaTaIl[MOHHbIE [TOKA3ATEIH U3CIIHSL.

Oco6eHHO 3(h(PEKTUBHBIM SBIISETCS YIIPOUHECHUE JIETAICH, IMEIONTUX KOHCTPYKTUBHBIC UITH
TEXHOJIOTHUECKUE KOHUEHTPATOPhl HANPSY)KEHUM, BHITOUKH, TAJITENH U JIP.

Hoctouncteom I1I1/] siBisieTcss TEXHONOTHYECKass YHUBEPCATLHOCTh K 3KOHOMUYHOCTh METO/1a.
[To xapaktepy B3auMoJIeHCTBUSI HHCTpyMEHTa ¢ AeTanbio Metoabl [II1/] moapasnensiercs Ha
CTaTUYECKUE U yIapHBIE.

OCHOBHBIM MEXaHHU3MOM XOJIOJHOMN TUIACTUYECKON JieOopMaIlii METAJUIOB U CILIABOB
SIBJISIETCSI BHYTPU3EPEHHOE CABUTOBOE NIEPEMEILICHUE OJTHUX YacTeU KpucTasia

OTHOCHUTEJIBHO JIPYTUX, OCYIIECTBIISIEMOE C IIOMOIIBI0 MHOTOYUCIICHHBIX BUJIOB ABUKECHUS
JUCJIOKAITMH TI0 TJTIOCKOCTSM CKOJIbkeHus. Jlutepatypa [6, ¢c. 272, c. 245-264] Bonpockt

JUTSI CAMOTIPOBEPKU:

1. Knaccuduxauus meronos ITI1JI.
2. XapaktepucTuka (pU3HKO-MEXAHUYECKHUX CBOWCTB IIOBEPXHOCTHOTO CJIOSL.

3. IIpeumymiectso MeTo0B I1I1]] 110 CpaBHEHUIO C APYTUMH METOJAMH.

TeMa: Memoowl nosviuieHus: U3HOCOCMOUKOCMU U HAOEHCHOCU PEXNCYUe20
uUHCmMpymMenma.

[ToBbIIIeHUIO U3HOCOCTOMKOCTH U HAJIe)KHOCTH HHCTPYMEHTA CIIOCOOCTBYIOT:

1) Coznanue ¥ NPUMEHEHNE HOBBIX HHCTPYMEHTAIBHBIX MATEPHAIOB PEKYIICH YaCTH.

2)  Co3naHue HOBBIX THUIIOB M KOHCTPYKIIMH HHCTPYMEHTOB (IIPOrPECCUBHBIC KOHCTPYKIIHH)

3) BoiOop onTHMAIBHBIX TEOMETPHUYCCKUX MTAPAMETPOB pexyiiei yactu (yriibl, popmbl Ay,
Aa).

4)  BroiOop onTuManbHBIX pexuMoB pesanust (V, S, t).

5) IlpaBuibHas dKCIUTyaTalysi ”HCTPYMEHTOB (XpaHEHHUE, COOII0ICHHE PEXKUMOB PabOTHI,
BOCCTaHOBJICHHUE).

6) IIpoBencHue TepMHUECKOM 00pabOTKH PEXKYIICH YacTH, 00OpabOTKH MMapoM, XOJI0I0M.

7)  IlpumeHeHHE N3HOCOCTOMKHX MOKPBHITUH pabovell yacTu (HaHeCeHnEe KapOUI0B HITH
HUTPHUIOB TUTAaHA, KapOUIOB BOJIb(pama).

8) TIloBbimienue kauecTBa Ay; A (JOBOJIKA TOBEPXHOCTEH) HHCTPYMEHTOB.

9)  HachbimeHue moBEpXHOCTHOTO CIIOSI HHCTPYMEHTA CEpOi, 00POM, TePMOXUMHYECKAsI
00paboTKa MHCTPYMEHTOB (XpOMHUPOBAHUE, [IMAHUPOBAHKE, a30THPOBAHHE, CYIb(H-
nupoBaHue, OopupoBanue, hocharupoBanue).

10) VYnpouHeHue moBepxXHOCTEH HHCTPYMEHTA (A,; A,) YAaPHBIMUA METOJaMHU

(mpobecTpyitHOe, BUOPAITMOHHOE), yIAPHOIN BOJIHOM, JJIEKTPOMAarHUTHOE, JTAa3epHOE
yrpounenus (10 68-70 HRC).

Luanuposanue - XMMUKO-TEPMUYECKHIA TIPOLIECC, KOTOPBIH 3aKITIOYACTCsl B HACBIIICHHH
MOBEPXHOCTHOTO CJIOS CTANIM YTJIEPOAOM H a30TOM ITyTeM T Qy3un Ipu OnpeaeieHHOH
Temneparype. B 3aBUCMMOCTH OT MeTO/]a HACBIILIEHUS B TPOMBIIIIIEHHOCTH Pa3IndaioT
[IUaHUPOBAHME B KHJIKUX CpellaX, Ta30BO€ IUAaHUPOBAHUE U CYyXO€ IIMAHUPOBAHHE C TBEPABIM
KapOropu3aTopoM. B 3aBucuMOCTH OT TeMnepaTypbl IMaHUPOBAHUE PA3/ENIIeTCs Ha
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BbICOKOTeMIepaTypHoe (B quamnazone 800-850°C) » auskotemmepaTypHoe (B Auamnazone 550-
560°C).

JUis  MHCTPYMEHTOB M3  OBICTPOpEXYyLIEH  CTaauM  NPUMEHSETCS  TOJBKO
HU3KOTEMIIEpaTypHOEe IIMaHUPOBAHHUE TMOJHOCTBIO OOpaOOTaHHBIX MHCTPYMEHTOB, TaK Kak,
ecnu' TEpMUYHOM 00paOOTaHHBIA M 3aTOYCHHBI MHCTPYMEHT MOJBEPraTh IIMAHUPOBAHHIO
IIpU TeMIIepaTypax BbILIE OOBIYHBIX TEMIIEPATyp OTIyCKa, Oy/AeT MOHMKEHA TBEPJOCTh, YTO
MIpUBEZIET HE K TMOBBIIMICHNUIO CTOMKOCTH, a K pe3koMy cHikeHuto ee. lllupokoe npumeHeHue
Ha 3aBOJIaX HMMEET JKUAKOE IMAaHWPOBAHUE MHCTPYMEHTA U3 OBICTPOPEXYIUEH CTaIu IpU
temneparype 550-560 C°. [Ipouecc HaChILEHNs CTAIU YITIEPOAOM M a30TOM IIPOU3BOIAUTCS
B BaHHaxX (THUIJISX), HANOJIHEHHBIX PaCIIaBIEHHON COJbI0 (OOBIYHO IIMAHUCTBIN HATpUN
NaCN).

B nporiecce paboThl YT XUMUYECKHE PEAKIIUN OKHCIICHUS:
2NaCN + O, = 2NaCNO; nanee
obpazoasmmiics uaHnuaANaCNO pearupyet ¢ kuciaopoom Bozayxa: 2NaCNO + O, =
Na2C03 + CO + Nz.

Oxkucs yraepoga CO pearupyer € kelie30M, BXOASIIUM B COCTaB ObICTPOPEKYIIEH CTalIH,

00pazys kapOu xenesa:
2C0 + 3Fe = Fe;C + CO0..

Briensitomuiicss aroMapHblif a30T TakKe pearupyer C JKelIe30M U JIETUPYIOIUMU
arieMeHTaMu, 00pa3yst HUTpuabl. KapOumasl skene3a 1 HUTPUABI MOBBIMIAT TBepaocTh 10 HRC
68-70 ¥ M3HOCOCTOMKOCTh MOBEPXHOCTH PEXKYIIEH YacTH MHCTpyMEHTa. BpeMs BBIIEpP)KKH B
[IUAHUCTBHIX BAHHAX 3aBHCUT OT pa3Mepa M KOHCTPYKLMH HHCTPyMEHTa U Koiebiercs B
npenenax 5-30 MuH.

[{nanupoBaHHBI HHCTPYMEHT UMEET MOBBIIMICHHYK CTOMKOCTh. [IOBBIIIEHNE CTOMKOCTH -
pe3ynbTaT KakK TMOBBIIIEHHOW TBEPAOCTH TMOBEPXHOCTHOIO CIJIOS, TaK M TOHHWKEHHOIO
Kod(uIMeHTa TpeHHs NMPU PE3aHUU, YTO YMEHBIIAET W3HOC U IMOBBIIIAET KPACHOCTOMKOCTh
MHCTpyMeHTa. PekoMeHayercs nuanupoBanue ¢ rayouHoii cmos 0,01-0,03 MM, Tak kak mpu
OONBIIMX CHOAX peXyllas KpoOMKa HMHCTPyMEHTa THojdydaercs Xxpynkoil. JKuakomy
HU3KOTEMIIEPAaTypHOMY  I[IMaHUPOBAHHMIO TIOABEPralOT MPOTSHKKH, CBepia, pe3bOoBOMH
MHCTPYMEHT U HEKOTOpPbIE APYTHE€ BUbl MHCTPYMEHTA U3 OBICTPOPEKYIIEH CTaNH.

Cyavguoupoeanue - mporiecc HACBIMICHHUS TMOBEPXHOCTHBIX CIOEB MeETaia Cepoil.
OOpaszoBaBuivecs Ha TOBEPXHOCTH HWHCTPYMEHTAa CEPHUCTBIC COCIMHEHHMS CHIDKAIOT
K03(ppHLIMEHT TPeHMS U MOBBIIIAIOT U3HOCOCTOMKOCTh MHCTpYyMeHTa. [Iporecc mpousBoauTcs
npu temmneparype 550 - 560° C B BaHHax cienyromero cocrara: 39% XIJIOpPHCTOTO KaJbIIUS,
25% xnopucroro 6apus u 17% xiopucToro HaTpus ¢ 100aBIE€HHUEM CEPHUCTBIX COCTUHEHMIA:
13,7 cepuucroro >ene3a (B nopomke)x 3,4% cepHokucioro kanus u 3,4% >kenToil KpoBSHON
comu. BeinepxxkuBaroT ot 40 1o 90 muH. [Io maHHBIM HEKOTOPBIX HCCIIEIOBAHHMIA CTOHKOCTD
CyIbGUANPOBAHHOTO UHCTPYMEHTa B 1,5-2 paza BhIIIe.

Xpomupoeanury MOXHO TOABEPraTh TOTOBBIC MHCTPYMEHTHI W3 Pa3IUYHBIX CTajeh -
OBICTPOPEXKYIIEH, JETUPOBAHHON WK yriepoauctoil. [Ilpumensercs XxpoMupoBaHUE JT0JIOSIKOB,
MPOTSKEK U HEKOTOPBIX APYTUX MHCTPYMEHTOB. [Ipy M3roTOBIEHUMN MHCTPYMEHTA MPUMEHSIOT
TJIaBHBIM 00pa30oM 3JIEKTPOJIMTUYECKOE XPOMHUPOBAHNE B TaJIbBAHUYECKUX BaHHAX C TOJIIMHOMN
caos g0 0,025 mm.

Ilpouecc 0bpadomku napom VHCTPYMEHTOB U3 OBICTPOPEKYLICH CTAIN 3aKITI0YACTCs B
IIPEIBAPUTEIBHON NPOMBIBKE HMHCTPYMEHTa IpH Temieparype okoio 70° C caenyrommm
coctaBoM Ha JuTp pactBopa: 20-40 r comst NaCO0s, 2040 r kaycruyeckoii coxsl NaOH u 20-40
r tpuHatpuiihocara Na;POs; 3aTeM HpPOMBITHINA ropsiueii BOAOW WHCTPYMEHT 3arpyKaertcs B
AIIEKTPONEYh C TEPMETUYECKUM 3aTBOPOM (MOKHO HCIIOJIb30BAaTh M€Y JJi1 OTIIyCKa
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uHcTpymenTa). [Ipu temneparype 340-380° C uHCTpyMEHT BblAepkuBaeTcs B TeueHue 15-30
MUH JI0 MOJIHOTO INPOrpeBa; 3aTeéM Ie€4Yb MPOJYyBaeTCs BOJASHBIM mapom, U npu 540-560° C
MHCTPYMEHT BblaepkuBaercsi B TedeHue 30-40 muH; 3areMm oxuyaxzaeHHbeli no 50-70° C
MHCTPYMEHT OITyCKalOT B TOJOrpeToe MuHepaiabHoe Macio. [locie o6paboTku mapom u
HOTPY’>KEHUsI B Macllo Ha MHCTpyMeHTe oOpasyercs ToHkas (0,05 MM) IUIeHKa OKHCIIOB, a Tak
KaK Ipolecc MPOUCXOIUT MPH TeMIepaType AONOIHUTEIBHOTO OTIyCKa /sl ObICTpOpexyIien
CTaJIH, TO MHCTPYMEHT I10JIy4aeT MOBBIIIEHHYIO CPEIHIOI0 CTOUKOCTD (€CIM OH ObUI MPaBHIBHO
3akajeH). B mpouecce o0pabOTKM MapoM HE MOTYT OBITh YCTPAaHEHbI MOCIEICTBHS IUIOXOM
TepMHUECKON 00paboTku HUHCTpyMmeHTa. lloBbIlIeHHE CTOMKOCTM B 2 pa3a U HEKOoTopas
cTaOmnu3anusl IMoKa3zaTeled CTOMKOCTH BCIEJICTBUE YIY4YIIEHHS YCIOBUM OTBOJa U
YMEHBUICHNs] HAJMIAHUSA CTPY’KKH, HAllpUMEp Ha JIEHTOYKaX CBEpJl, 0OeclednIv BHEIPEHUE
3TOrO MpOoLEcca B MPOMBIIIIICHHOCTb.

JIiist IOBBILIIEHUS] CTOMKOCTH PEKYIIHE KPOMKH CIIeAyeT 00800umb. 3aTOUKa W JOBOJKA
PEXYIIMX KPOMOK, OCOOCHHO ajIMa3HBIMHU KPYTaMH, TIO3BOJISIET MOBBICUTH CPETHIOI0 CTOMKOCTh
psiZia MHCTPYMEHTOB, OCOOCHHO YHCTOBBIX, B 2-3 pa3a Ooiiee, Tak Kak YJIydIIaeT KadyecTBO
MIOBEPXHOCTU HHCTPYMEHTa, a CJEIOBaTelbHO, M YCJIOBHS pPadOThl pEeXylIed YacTu
MHCTPYMEHTA.

OkoHYaTeIbHO WM3HOIICHHBI MHCTPYMEHT, HAalpuMep 3€HKep, pa3BepTka, pesen u T. 1.,
MOKHO BOCCTAaHOBHMTh. Memoosl 80occmanosieHus cOOpHOr0 M ILEIBHOTO HHCTPYMEHTA
pa3nuuHbl. BO3MOXXHOCTH  BOCCTAaHOBIEHHUS  3aJI0)KEHa B KOHCTPYKIMSIX  COOpPHBIX
WHCTpyMeHTOB. Hanpumep, kopmyca cOOpHBIX pe3 pa3BepTOK, 3eHKEPOB U T.JI. MOTYT CITYKHUTh
OYEHb JIOJITO U BBIIEPKUBAIOT MHOTOKPATHYIO0 CMEHY M3HOIICHHBIX HOXKe. Bo MHOTHX citydasix
BO3MOYKHOCTh JIETKOTO BOCCTAHOBJICHHUSI M 00€CIIEUMBACT I€]€CO00pa3HOCTh BBIOOpa COOpHOM
KOHCTPYKUUU HHCTpYMeHTa. [l OTHeNbHBIX KOHCTPYKUUH COOpPHOTO HMHCTPYMEHTa BOIPOC
3aMEHbl HOXKEU pelraercs Mo-pasHoMy. B KOHCTpyKIMSAX pe3loB U (pe3 MperycMaTpuBaeTCs
NPUMEHEHHE  HEMepeTaurBaeMbIX  MHOTOTPAHHBIX  IUIACTHHOK.  Takoil  MHCTPYMEHT
BOCCTaHaBIIMBaeTCsl MpocTo. Korga HM3HOCHINCH BCE PEXYIIME KPOMKH TUIACTHHKH, OHA
CHHMAETCS M 3aMEHSETCS HOBOW. JlepkaBKa CIIy)KHUT [0 T€X IOp, MOKAa MOXHO Ha HeEu
3aKPEIUISTh TUIACTUHKY.

BoccranoBinenne MHCTpyMEHTa 1EIBHOM KOHCTPYKIIMH, a TakKe HWHCTPYMEHTa C
HanasHHBIMU JIACTUHKAMM 3HAUUTENBHO CII0XKHEE U He BCEr/la ONpPaB/IbIBAETCS SKOHOMHUECKH.
WuctpymMeHT MOXHO mnepenuindoBaTh Ha Ommkalmmid pasMep C  COOTBETCTBYIOLIUM
yrayOJeHHeM CTPYKEUHbIX KaHaBOK. [logOOHBIM IMyTeM MOTYT BOCCTAHABIMBATHCS TaKHe
WHCTPYMEHTBI, KaK 3€HKEpBI, pa3BepTKH, OONBIIMHCTBO BHIOB UeNbHBIX ¢pe3. Ilpu
BOCCTAHOBJICHHHM METOJOM NUIM(OBAHUS OTBEPCTHUE HACAIHBIX HMHCTPYMEHTOB OCTaeTCs B
MEePBOHAYAILHOM BHJI€, HO MOYKET TAK)K€ XPOMHUPOBATHCS B pa3mep. Psij HHCTpYMEHTOB MOKHO
BOCCTAHOBUTh IIyTEM OTXKUTA H3HOUIEHHOTO WHCTPYMEHTa C TMOCIEAYIoUel MOoIHON
MEXaHU4YeCKOi 00paboTkol Ha HOBBIK pasmep. OTBepcTHE HACAJHOTO WHCTPYMEHTa IOCIe
OT)KUTa pacTauMBaeTCs Ha JPYro pa3mep, WIH B HETO BCTABISIETCS BTYNKA. M3 mMOIOMaHHBIX
ObICTpOpeKymUX (Ppe3 MOTYyT ObITH W3TOTOBJICHBI IUIACTUHKU IS HAMAKWd Ha pe3lbl W T.1.
WHCcTpyMEHT clieqyeT BOCCTaHaBIMBATh TOJBKO TOI/A, KOIZIa 3TO  OINpaBIbIBAETCS
SKOHOMHUYECKHU.

Yrpounenne pabovnx MOBEPXHOCTEH MHCTPYMEHTA yJIaPHBIMH METOJIaMH MPUMEHSIOT IS
yYBEJIMYEHHUS Tpejiesia BBIHOCIMBOCTH. MeToAbl OCHOBaHbl Ha yAapHOM JEHCTBUM Ha
MOBEPXHOCTH HMHCTpyMEHTa palouei cpenabl (TBEpIBIX TEN; KUIKOCTEH - TMAPOCTATHUECKOE
YIPOUYHEHUE; Ta30B - AAPOCTATUIECKOE YIIPOUHEHUE).
30HBI, BOCHPUHUMAIOIIUE YIaphl, MaJIbl U OJU3KO PACIIONOKEHBI APYT K APYTY; B Pe3yIbTaTe
BCSI IOBEPXHOCTh YIIPOUHSETCS.
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Hawnbonee pacmpoctpaneHo IpoOecTpyiiHOE yNpOYHEHHE IOTOKOM APOOH, MOAAIOIIEMCS
Ha TIOBEPXHOCTh. DTO MOBBIIIAET JIOJTOBEYHOCTh, H3HOCOCTOMKOCTh, MIPOYHOCTh M TBEPIOCTh
HUHCTPYMEHTA.

JInsi MOBBIIIEHUS] N3HOCOCTOMKOCTH MHCTPYMEHTOB MPUMEHSIOT HAIbUICHUE - HAHECCHUE
Ha paboyue MOBEPXHOCTH HM3HOCOCTOMKMX MOKPBITUH KapOWIOB MM HUTPUJIOB THTAaHA WU
KapOuaoB Bonb(dpama. TomuHa MOKPBITHHA 5...7 MKM TOBBIIIAET CPOK CIYXKObI HHCTPYMEHTA B
3... 4 paza. [okpbITHSI HAHOCST Ha OBICTPOPEXKYIIHE U TBEPAOCIUIABHBIE HHCTPYMEHTHI.

Metonp! Hanecenust nokpeituii: KUbB - koHaeHcanms BemecTBa U3 IU1a3MEHHOHN (asbl B
yCIOBUSIX HOHHOW OomOapmupoBku; POIl - peakTHBHOE JJIEKTPOIYyYEBOE IIJIA3MEHHOE
ocaxenue; Tepmonnpy3noHHBINH METO HOKPBITHUS.

Ilepeuens pekoMeHyeMbIX YueOHBIX U31anuii, UHTepHeT-pecypcos,
JAONOJIHUTEIbHOM JuTepaTypbl - OCHOBHBIE UICTOYHUKHU:

1. Touepunze popmooGpasoBanus U HHCTPYMEHTHI. MockBa. M31aTenbekuii enTp
«Axkanemus» . 2007.

2. PexxuMbl pe3aHus JUisl TOKAPHBIX U CBEPIMIILHO-(PPE3EPHO-PACTOYHBIX CTAHKOB C YMCIOBBIM
nporpaMMHbIM yripaBieHueM. CripaBounuk/Ilox penakimeii - MockBa « MammmHOCTpoeHNE
»C..

3. PBDKKMH METAUIOB M PEXKYIIHE UHCTPYMEHTHI. MockBa. «BhICIas mkojay. C..

4. T'peudIIHMKOB MHCTPYMEHTHI B MAIIMHOCTpOeHUU. MockBa. 3Hanue» 2007.-548 c.

5. CnpaBounuk TexHoJI0ra-MamuaocTpourtens Tom 2 /Ilox pen. , , - M.: MamusocTpoenue-1,
c.

6. Texuonorus o6paboTKu MeTa/IoB - M.: U3narensckuii neHTp «Akagemusy», 200c.

- UnTepHeT-pecypcsi:

1. Dnexrponnslii pecypc « EquHoe OKHO HOCTyIa K 00pa30BaTeIbHbIM PECYpCaM».

dopma nocryma: http://window. *#***

2. DneKTpoHHbIH pecype «PenepanbHblii HEHTP HHGOPMAMOHHOO0PAa30BaTENbHBIX
pecypcoBy». ®opma goctyna: http://fcior. *#****

3. DnekrponHnsli pecype «®enepanbuelii mopran «Poccuiickoe obpazoBanuey.

dopma goctyma: http://www., *##*¥%/

4. Dnextponusii pecypc «Poccuiickuii 061meo6pazoBaTenbHbIi mopram. dopma gocTymna:

http://www. school. *****/  _ JomoJHUTEIbHbIE UCTOYHUKH:
I. CripaBOYHUK WHCTPYMEHTAJBINNKA/ TIOJT peAaknueit .-MockBa. «MalnHOCTPOSHHE) C.
2. CripaBO4YHUK KOHCTPYKTOpaA - MHCTpyMeHTasbinuka/[lon obmeit pexa. . - M.:
MammunocTpoeHue,
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