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Tema: ®opMooOpa3OBaHHE TUTHEM

Mertoauueckue yKazaHus

JIutetinoe MMPOU3BOACTBO — OTpacCiib MAallIMHOCTPOCHMU:, HpOI[YKL[I/Ieﬁ KOTOpOﬁ SABJIAIOTCA OTJIHNBKH,
HOHy‘{aeMBIC B J'II/ITGI\/'IHBIX (i)OpMaX HpI/I 3alIOJJHCHUHN UX KHUIKUM CIIIaBOM 3aJaHHOTO XUMHUYCCKOTO
cocrasa. [Ipu oxyaXAeHUN pacIiaB 3aTBEPAEBACT, COXPAHsISI KOHOUTYPAIHIO TOJIOCTH (POPMBI.

[Tomoct B OTJIMBKE NOJYyYalOT, ycTaHaBiuBas B (opMy «cTepKeHb». JIUTbeM H3roTaBIMBAIOT
OTJIMBKU TPOCTOM U CIIOKHOU (POPMBI, KOTOPBIE HEJIBb3sl MOJYYUTh JAPYTHMH CIloco0aMu (Hampumep,
KOPITYCHBIC JICTAJId aBTOMOOWMIIs ).

[Iporecc momydeHus OTIMBKA MOXKHO pa30OUTh HA CIEAYIONINE CAMOCTOSTEIHHBIC ITAITbI:

* M3TOTOBJICHUE JIUTEWHOW OCHACTKH: MOJEIH, CTEP)KHEH U TUTEHHON (HOPMEI;
* IJIaBKa JIMTEHHOTO CIUIaBa U 3aJIUBKa €ro B (hopmy;
* BBIOMBKA OTJIMBKU U3 (POPMBI I10CIIE KPUCTAIUIM3ALMN PACIUIaBa U OXJIAKICHUS OTIMBKH;

* KOHTPOJIb KAYECTBA MOTYUUBIICHCS OTIUBKH.

PaznmuaroT pazoBbie 1 MHOTOPa30BbIe POPMBEI,
KoMOMHHpOBaHHbIE. JIuTeparypa [6, c. 272, c. 35-43] Bompockl
JUIsL CAMOTIPOBEPKU:

Kax mosygaroT moyioctTu B OTJIMBKaXx?

UYrto Takoe Mozenb?

Kakue TpeboBanus mpeabsaBiIsSIOTCS K CIUIaBaM sl U3TOTOBJIEHUS OTIMBOK?
3aueM Ha MOJICIH U CTEPXKHSAX MPETyCMaTPUBAIOT 3HAKU?

JU1st uero Hy>kKHbI BbIIap, MPUOBLIb, HUTAKOCOOPHUK?

Sk W=

Kakue TexHoiornyeckue TpeOoBaHuUs MPEABIBISIOTCS K 3arOTOBKE, MOTy4aeMOi TUThbeM
B niecyaHble POpMbI?

7. B ueM IpeuMyIIECTBa JIMThS B 000JI0YKOBBIE (POPMBI IO CPABHEHHUIO C JIUTHEM B IeCUaHbie GOpMBI?

Tema ®opMooOpazoBaHKe 1aBICHUEM
MeTtoauueckue yKa3aHus

O6paboTtka MeTtayuioB aasiaeHueM (OM/l) ocHOBaHa Ha CBOMCTBE MIIACTUYHOCTH METAJUIOB, T. €. HA UX
CIIOCOOHOCTH BOCIIPUHHMMATBH I10J1 JIEMCTBHEM BHEIIHUX CHJI OCTaTOYHYIO JedopManuio 6e3
HapyLIeHUs LIEJIOCTU MaTepuaia 3arotoBku. Bee npoueccel OM/] MOXHO yCIIOBHO pa3AeauTh Ha
IIPOLIECCHI, 3aBEPIIAIOIINE METALTYPIUYECKUHA IUKII, U IIPOLIECCHI IIPOU3BOJICTBA 3arOTOBOK (IIPOKATKA,
[IPECCOBAaHUE, BOJIOYEHHUE, KOBKA, 00bEMHasl IITAMIIOBKA, JIUCTOBAs IITAMIIOBKA U JIp.).

ITpokaTka — macTudeckoe Je(OpMUPOBAHUE METAJlIA BpalllaloIUMuUcCs Bajkamu. Pasnuyator

TPU OCHOBHBIX BUJIA IIPOKATKU: IIPOJOJIBHYIO, IIONIEPEYHYIO U IIONIEPEYHOBUHTOBYIO.

KoBka — mpol1iecc rops4ero miacTHIeckoro aeopMUpOBaHUs METajIa YHUBEPCAIbHBIM HHCTPYMEHTOM —
00iikoM Ipu CBOOOAHOM TE€UEHUH METaJula B OAHOM WM ABYX HamnpasieHUsX. KOBKOH MosydatoT IOKOBKH
Maccoi ot 0,1 xr 10 400 1. PaznuyaroT KOBKy py4Hyr0 U MalIMHHY0. KOBKa — mporiecc yHUBEpCaJIbHBIA,
HE TpeOyOLIHA CII0AKHOTO, IOPOTOCTOAIIEro 000PYAOBaHUS U OCHACTKH, HO TPEOYIOIHI BBICOKOM
KkBanu@ukanuu onepatopa (ky3Heuna). Koska - npouecc Majonpon3BOAUTENIbHBIN, TOKOBKH UMEIOT HU3KYIO
pa3sMepHYI0 TOUHOCTb, BBICOKYIO IIEPOXOBATOCTh U FeOMETpUUecKHe norpemtocti. OcHOBHas 00/1acThb
HMPUMEHEHHUS KOBKU - €IMHUYHOE U MEIIKOCEpUitHOE pon3BoACTBO. OObEeMHas IITAMIOBKA — IPOLECC
XOJIOZIHOTO WJIN TOPSYEro IIaCTUYECKOTO



nedopMUPOBaHUS METAIlJIa B MOJIOCTH CIIEUAIBLHOTO HHCTpyMeHTa — mTammna. [lltamn cocrout u3
JIBYX WJIH HECKOJIBKUX YacTel, KOTOPbIe B COMKHYTOM COCTOSIHUM 00pa3yIOT OJIHY UM HECKOJIBKO
nonocteit (pyuneB). [Ipu cOmmkennn yacTeil mrammna NporuCcXOAUT NPUHYAUTEIHHOE
nepepacnpe/iesieHie MeTaljia 3aroTOBKHU Mo py4bto. OObeMHas ITaMIOBKa —
BBICOKOIIPOU3BOIUTEINBHBIN Mpoliecc, 00eCreunBarOIINi BHICOKYIO pa3MEPHYIO TOUHOCTh 3arOTOBKH,
CTaOMIBHOCTH €€ OPMBI U Pa3MEPOB, YMEHBIICHHE TEXHOJIOIMYECKUX MPUITYCKOB Ha MOCIEAYIOLIYI0
00paboTKy (B HEKOTOPBIX CIIy4asX HMEETCS BOZMOXKXHOCTh OOOUTHCH 0€3 CHATHUS CTPYIKKH ), TTOTyICHUE
MMOKOBOK CIIOKHOU (DOPMBI, BO3MOKHOCTh YaCTHYHOM aBTOMAaTH3amuu mnporecca. [lltamm — crnoxxHas,
JOPOTOCTOSIIAs, Y3KOCTIEIIMaIbHasl OCHACTKA, TO3TOMY 00JIaCTh MPUMEHEHUSI 00bEMHON IIITAMIIOBKH
— CpeIHEeCEepUITHOE U MacCOBOE MTPOU3BOJICTBO.

JluctoBas mrammnoBka (JILI) - cmoco0® W3rOTOBIECHHS TUIOCKUX M TOJBIX U3ICTUN C IIOMOIIBIO ITAMIIOB
W3 TIOJIOC, JINCTOB, JIEHT, W3TOTOBJICHHBIX W3 YIJIEPOAMCTBIX W JIETMPOBAHHBIX CTaJlel, LBETHBIX
cru1aBoB. MICXOHBIM MaTepUanoM CIIyKUT

Bomnpocsl 1151 caMonpoBepKu:
UYem nonepeyHast MpokKaTKa OTIMYAETCS OT IPOAOIBHON?
Kakue 3aroToBKM MOYKHO I10JIy4aTh ONEPEYHO-BUHTOBOM IPOKATKOM?
Yro Takoe ocanka?
Kakue texHonoruueckue TpeOOBaHUS IPEIBIBISIIOTCS K 3arOTOBKE, IOIy4aeMOi KOBKON?

B uem oTnmune 3aKPLITHIX HITAMIIOB OT OTKpBITLIX?

Kakwue 3arotoBku nonyyator Ha [KM?
Ilepeuncnure ocHoBHbIE onepanuu XOII.

B uem oTnnuune BeIpyOKH OT MPOOUBKU?

1
2
3
4
5
6. Yto Takoe 00710i?
7
8
9
1

0. Yro Takoe BHITSHKKA?

Pa3nea UuctpymenTsl hopmooOpazoBaHus

Tema: MuctpymeHTsl GopMOOOpa30BaHUs B MATMHOCTPOCHUH.
['eomeTpust TokapHOTO pe3na
Mertoanueckue yKazaHus
WHCcTpyMEHTaNBHBIN MaTepHall JOKEH UMETh BBICOKYIO TBEPJOCTh, YTOOBI B TEUCHUE ITUTEIHLHOTO
BPEMEHHU CPe3aTh CTPYKKY. 3HAUUTEIIPHOE MPEBHIIIICHUE TBEPIOCTH HHCTPYMEHTAILHOTO MaTepraia
0 CPAaBHEHUIO C TBEPJOCTHIO 00pabaThIBAEMOI 3arOTOBKH JIOJKHO COXPAHATHCS U IIPU HarpeBe
WHCTPYMEHTA B Tporiecce pe3anus. CiocoOHOCTh MaTepualia MHCTPYMEHTA COXPaHSTh CBOIO TBEPAOCTh
MIPH BBICOKOM TEMIIEpaType HArpeBa OMpeAesieT ero KpaCHOCTOMKOCTH (TeIIOCTOMKOCTE). Pexyas
4aCTh MHCTPYMEHTA JIOJDKHA 00J1a71aTh OOJBIIION H3HOCOCTONKOCTHIO B YCIIOBUSAX BBICOKUX JIaBIICHUN U
TeMIIepaTyp.
BaxxapIM TpeOOBaHHEM SBJISETCS TAK)KE JOCTATOYHO BBICOKASI MPOYHOCTh HHCTPYMEHTAIBHOTO
Marepuana, Tak Kak Mpyu HEJOCTATOYHOU MPOYHOCTU MPOUCXOAUT BBIKPAIIMBAHUE PEKYIIUX
KPOMOK JTHOO TOJIOMKAa HHCTPYMEHTa, 0COOEHHO MPHU WX HEOOJBIINX pa3Mepax.
WNHcTpyMeHTabHBIE MaTEPHAIBI TOKHBI 0071a/1aTh XOPOIIMMH TEXHOJIOTHYECKHUMH CBOHCTBAMU, T.
€. Ierko 00pabaThIBaTHCs B MPOIIECCE U3TOTOBICHUSI HHCTPYMEHTA M €T0 MEPEeTOUeK, a TAaKkKe ObITh
CPABHUTENBHO JICUIEBBIMHU.



B HacTosimiee Bpems Ui U3rOTOBJICHUS PEXKYIIMX SJIEMEHTOB HHCTPYMEHTOB MTPUMEHSIOTCS
MHCTPYMEHTAJIbHBIE CTANHU (YTJIEPOAUCTBIE, IETUPOBAHHBIC U OBICTPOPEKYILUE), TBEPbIE CILIABHI,
MUHEpPATOKepaMUYECKUE MaTepUalbl, aliMa3bl U JPYrHe CBEPXTBEpAbIC U a0pa3uBHBIC MaTEPHUATIBL.
I'eomeTpus pesiia, popma 1 yIIIbl 3aTOUKH pexyleil yacTu pesua. ['eomeTpus pesia BIuseT Ha
XapakTep mnpoliecca pe3aHusi MaTepualioB, Ha €ro MPOU3BOJUTEILHOCTh U SKOHOMUYHOCTh, KaYeCTBO
00paboTaHHOM JeTaJIh, CTOMKOCTH (BpeMsi pabOThI 10 HOPMAJIBHOTO 3aTyIUICHHS ) pe3a | T. II.
Pexynryto 9acTh cOCTaBISIFOT pabouune MOBEPXHOCTH: TIEPEIAHSS, IO KOTOPOIl CXOAUT 00pa3yromniascs
B IIPOLIECCE PE3aHUs CTPYXKKa, 3aHsIsI I1aBHAs U 3a/lHsAA BCIIOMOraTelibHas, OOpalleHHbIE K
00pabaTbIBaeMOil MOBEPXHOCTH 3ar0TOBKH. Pabo4re moBEpXHOCTH MPH MEPECEUCHNN 00pazyIoT
pexymue kpomku. Jluteparypa [1, c. | Borpocs! mist camonpoBepku:

p—

. Kinaccudukanust ”HCTpyMEHTaJIbHBIX MaTEPUAJIOB.

TpebGoBanusi, MpeabsABIsIEMblEe K MHCTPYMEHTAJIbHBIM MaTeprallaM.

W

Yro nmoHUMaeTcs MoJ{ TEMIOCTOMKOCTBIO HHCTPYMEHTAIIBHBIX MAaTepUalIOB U YeM
OHa Xapakrepusyercs?

VYrinepoaucTelie MHCTPYMEHTAIbHbBIE CTANIN, UX MAPKUPOBKA U IPUMEHEHHUE.

TennocToNKOCTh YIiIepOIUCThIX HHCTPYMEHTAIbHBIX CTAJIEH U IOIyCTUMbIE CKOPOCTU PE3aHUS
JlernpoBaHHbIE HHCTPYMEHTAIbHbBIE CTANIU, UX MAPKUPOBKA U IPUMEHEHHUE

PacmmgpoBats Mapky matepuanos: BK100M, T15K6, TT20K9

NSV e

Tema O6paboTKa MaTepraIOB TOYCHUEM
MeToauveckue yKa3aHus
O06paboTka METaJIOB PE3aHUEM — 3TO MPOLIECC CHATHSI PEXKYLIUM HHCTPYMEHTOM C ITOBEPXHOCTHU
3arOTOBKH CJIOSI METaJlIa ISl IOTy4YeHUs] He0OXOANMOM TeOMETpUIecKoi POpMBbI, TOYHOCTH pa3MEpPOB
Y IIEPOXOBATOCTH MTOBEPXHOCTH JICTAIIH.
B nporuecce 00pab0TKM Ha 3ar0TOBKE pasziIHyaloT: 00pabaTeiBaeMyI0 MOBEPXHOCTb, C KOTOPOH
cpe3aetcs cioi MeTaia; 00paboTaHHYI0 TOBEPXHOCTh, C KOTOPOU CJI0M MeTalljia cpe3aH U MpeBpalléH
B CTPYKKY; IIOBEPXHOCTh pe3aHusi, 00Pa30BaHHYIO TTIABHOM pexyIeil KpOMKON HHCTPYMEHTa U
SIBJISTFONITYFOCSI TIEPEXOTHOM MeX Ty oOpabaTeiBaeMoil 1 00pab0TaHHOM MOBEPXHOCTIMH Paznnyaror
CIICAYIOIINE AJIEMEHTHI PEXKYILEH yacTu pe3lia: nepeiHss MOBEPXHOCTh, 10 KOTOPOU CXOIUT CTPYXKKA.
I'maBHast 3aHSS TTOBEPXHOCTH, OOpamIEHHast K TOBEPXHOCTH pe3aHMsl 3aroTOBKU. BemmomorarenpHast
3aIHsIS IOBEPXHOCTh, OOpaIéHHas K 00pab0TaHHOI MOBEPXHOCTH 3aroTOBKH. [ J1aBHAs pexyIias
KpPOMKa, BBITIOJIHAIOIIAs OCHOBHYIO pa0oTy MpH pe3aHuH, 00pa3yeTcs B pe3ysibTaTe NepecedeHus
nepeHel U r1aBHOM 3aJHEel MOBEPXHOCTH; BCIIOMOTATENIbHAS PEKYIIasi KPOMKa - TP MepeCceUeHUun
MepeAHEN U BCIOMOTaTEIbHOM 3aJHEN TOBEPXHOCTH.
JIBm>keHus, 00ecreunBaroIIne Cpe3aHue ¢ 3ar0TOBKH MIOBEPXHOCTHOTO CJIOSI METallla UM H3MEHEHHE
COCTOSIHHSI 00pa0OTaHHOM MOBEPXHOCTH, HA3BIBAIOT ABMKCHUAMHU pe3aHus. K HUM OTHOCAT TliaBHOE
JIBUKEHHE U JABMKEHUE Tojaun. [ TaBHBIM IBKeHHEeM Dr Ha3bIBaeTCsl NBIKEHUE, OMPEesoliee
CKOPOCTbH J1e(hOpMUPOBAHUS U OTIICTICHUS CTPYXKKHU. J[BrkeHnem nojgaun Ds Ha3bIBaeTCs ABHKEHUE,
o0ecrneunBarolee HeMPepPbIBHOCTh BPE3aHUs PexyIeil KpOMKU HHCTPYMEHTa B MaTepHall
3aroTOBKU. DTU ABUKEHUS MOTYT OBbITh BpallaTeIbHbIMU, IOCTYNATEIbHBIMU, BO3BPATHO-
MOCTYNaTEbHBIMK, HEMTPEPHIBHBIMU WJIH TTPEPHIBUCTHIMU. J[J1s1 TE000TO Mporiecca pe3aHusi MOXHO
COCTaBUTh CXeMy 00paOOTKH, HA KOTOPOH YCIOBHO M300pakatoT 00padaThIBaEMyIO 3arOTOBKY, €€
0a3upoBaHue M 3aKpeTUICHHE B paboyeM MPHUCIIOCOOICHUN CTaHKa, PeXYIIHA HHCTPYMEHT B
MOJIOKEHUH, COOTBETCTBYIOIIEM KOHITY 00paOOTKH.
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Jlutepatypa [1, c. 392, c. 188-201] Bompocsr
JUISL CAMOTIPOBEPKH:

YTo Takoe riiaBHOE ABMOKeHUE?

Urto Takoe nepeHss MOBEPXHOCTh PEXYLIEro HHCTpyMeHTa?
Kak nmpoBoJsT MI0CKOCTh pe3aHusi?

UTo Takoe COCTaBIISIONIAsA CHJIA PE3aHUs?

DJIEMEHTHI PEeXKYIIeH YacTu peslia

SN kW=

Cxema TOKapHO#H 00pabOTKH

11



Tema Ousnyeckue SBICHUS MPU TOKAPHON 00paboTKe.

Tema ComnpoTHBIIEHHE PE3aHUIO ITPH TOKapHOH 00paboTke MeTouueckne
yKa3aHHs
Pe3anue MeTaioB — 3TO CIOXKHBIN Mporiece PU3NKO-XUMHYECKOTO B3aUMOICHCTBUS
PEXKYIIEro MHCTPYMEHTA, 3arOTOBKH U OKpY’Karollel cpefpl. Bee pusnko-xummueckue
MIPOIIECCHI, BO3HUKAIOIIUE TPH PE3aHUH METAJUIOB (TPEHUE CTPYKKH O TIEPEIHIO0
MOBEPXHOCTh, TPEHHE 00PaOOTaHHOM MOBEPXHOCTH O 33HIOI0, BBICOKAs TEMIIEpaTypa 1
BBICOKOE J[aBJICHHE B 30HE PE3aHMsI, OKHCICHNE MaTepuaa rnepeaHeld HOBEepXHOCTH H T.
11.), IPUBOJAT K U3HALIMBAHUIO PEXKYIIETO HHCTPYMEHTA.
HopmarnsHble HanpspkeHHs G BHAYasle JeHCTBYIOT KaK pacTAruBaromue (+6), a 3aTeM ObICTPO
YMEHBUIAIOTCA J0 HyJIS U IEpexXoiAT B HapsbkeHUs cxatus (-c). Cpe3aeMblii ci1oi MeTaia
TuiacTiyecku nedopmupyercs. PocT miactudeckux nedopmanuii IpuBOIUT K 1edopManum
C/IBMTa, T. €. CMELICHUIO YacTeH KpUCTa/UIa OTHOCUTENBHO APYT Apyra. Cpe3aHHbIH CerMeHT
CTPY’KKHU IpeTepreBaeT JOMOTHUTEIbHYIO 1e(hOpMAIIHIO BCIEICTBHE TPEHUS O TIEPEIHION0
MOBEPXHOCTh M 3aBMBAETCS B cUpaib. [10 Mepe NpoXokIeHHs PeKYILEero HHCTPYMEHTa
00paboTaHHAast MOBEPXHOCTh, BCIICACTBUE BO3ICHCTBUI YIIPYTHX U IUIACTUYECKUX AeOopMalni,
yIPYro BOCCTAaHABJIMBAETCS HA BEIMUYMHY h, U CTPYKTypa MOBEPXHOCTHBIX CIOEB OTJINYAETCS OT
CTPYKTYpBI cepaLeBUHBI. TBEpIOCTh MOBEPXHOCTHOTO CJIOS OyIET BBHIIIE TBEPIAOCTH
CepLeBHHBI, 00pa3yeTcs Tak Ha3blBaeMblil HAKJICIaHHBIN CJ10H, Hakien. BennunHa ynpyroro
BOCCTaHOBJICHHsI 00paOOTaHHOH MTOBEPXHOCTH, TBEPJOCTH MOBEPXHOCTHOTO CJIOs1, TITyOHHBI
PAacIoyIoKeHHs HAKJIETIAaHHOTO CJIO0S M S0Pl HAPSHKEHUH 3aBUCAT OT (PU3MKO-MEXaHMUYECKUX
CBOWCTB 00pabaThIBAEMOT0 METAJlIa, TEOMETPUU PEXKYIIETO HHCTPYMEHTA, YCIOBUH
00paboTKH, pexXKMMOB pe3aHust. YeM Ooiblle ynpyro-miacTUYecKre CBoicTBa
o0OpabaTbIBaeMOT0 MaTepuaa, 4eM OoJIblIe MpUMEHsIeMble TIIyOnHa pe3aHusl U ojada i 4em
MEHbIIE CKOPOCTh pe3aHMsl, TeM 00JIblle BEIMYMHA YIPYTOro BOCCTaHOBIEHHs 00paboTaHHON
MIOBEPXHOCTH, TBEPIOCTh TOBEPXHOCTHOTO CJIOSI M TEM TIIy0e pacrpoCTpaHEeH HAKJIETI.
Jlureparypa [6, c. 272, ¢. 91-112]
Bomnpock! 1 caMonpoBepKH:

1. Kakoii Gpopmbl 00pasyeTcs CTpyKKa npu 00paboTKe Ba3kux Metamnos? [Ipu
00paboTKe XPYNKUX METaIIOB?

HazoBuTe OCHOBHBIE AJIEMEHTHI pe31ia, BIUSAIONIME Ha IPOLIECC PE3aHMUSL.
Kakoe HazHaueHue UMEIOT NMepeJHUN U 3aJHUI YTIIbI pe3na?

Kak marepuan pexyiieil 4acTu pesiia BIUsSET Ha MPOoIecC pe3aHus?

sk wb

Kakwue npoiieccel MpoUCXosT B 30HE pe3aHus?

Tema CkopocTs pe3anus, JoIycKaemasi peKylMMU CBOMCTBAMHU pe3la
Meronnueckue ykazaHus
Jlomyckaemasi CKOPOCTb pe3aHusl U (YHKIIMOHAJIBHO CBSI3aHHAsI C HEM CTOMKOCTh HHCTPYMEHTA
3aBUCAT OT MHTEHCUBHOCTU 00Pa3yIOIIErocss M OTBOJMMOTO B IPOLIECCE PE3aHMUs TeIlia, B CBOIO
ouepeib 3aBUCALIETO OT poAa 0OpadaThIBAEMOro MaTepuaia pyu NPOYrX PaBHBIX YCIOBHUSX.
OO6pa3yromasics B MpoIecce pe3anus TeIIoTa sBISETCS pe3yIbTaTOM MEXaHU4eCKOi paboThl,
pacxoyeMoii Ha: a) 1ehopMalIO CTPYKKH, 0) TpeHHE CXOASIICH CTPY>KKH I10 NepeJHeN rpaHu
PEXYIIEro MHCTPYMEHTA U B) TPEHHE 33HEH TPaHU PEXKYIIET0 HHCTPYMEHTa 00
00paboTaHHYIO MOBEPXHOCTb.
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[Ipy OOMHAKOBBIX MEXaHWYECKHX CBOMCTBAxX, JOITycKaeMasi CKOPOCTb pe3aHHs TeM
MEHBIIIE, YeM OOJBIIYI0 CIIOCOOHOCTh K HAKJENy MMeeT 00padaThIBaeMbI MeETaill, 4eM
MEHBIIIE €TO TETUIONPOBOJIHOCTh M MEHBIIIEC BEIMYMHA 3€pHA.

Pa3meps! pe3iia u yriibl ero 3aTOYKH TaKXKe BIMSIOT Ha JIOMYCKAaeMYyI0 CKOPOCTh PE3aHMs: YeM
MacCUBHEe pe3ell, 0COOCHHO €TI0 IOJIOBKA, TEM JIy4Ille OH OTBOJHUT 00pa3yroleecs IpH Pe3aHuu
teruto. HenpaBuibHO BEIOpaHHBIC, HE COOTBETCTBYOIINE 00pabaThIBAEMOMY MATEpHAIY YIJIbI
pe3iia yBEeINYMBAIOT YCUITHE PE3aHUsI M CIOCOOCTBYIOT OoJiee ObICTpOMY H3HOCY pe3ua. Pasmepsr
peslia M yIJIbl €ro 3aTOYKHU TaKiKe BIMSIOT Ha JOIYCKaeMYI0 CKOPOCTb PE3aHMS:

YeM MacCHBHEE pe3ell, 0COOEHHO €ro TOJIOBKA, TEM JIy4Ille OH OTBOJIUT 00pasyromeecs

NpY pe3aHu| Teruio. HenmpaBuiibHO BEIOpAaHHBIE, HE COOTBETCTBYIONINE 00padaThIBaeMOMY
MaTepualty yribl pe3lia YBEINYMBAIOT YCUIINE PE3aHus M CIOCOOCTBYIOT Ooiiee ObICTpoMy
B3HOCY pe3ua. Jlureparypa [6, c. 272, c. 91-112] Bompocs! 1151 caMOnpOBEpKU:

1. Kak BIuSIOT Ha JOMYCKAaeMyI0 CKOPOCTh Pe3aHus pa3Mephl pe3lia U YIIIbl ero 3aTOUKH?
2.YUrto yBenuuMBaeT JoMycKaeMble CKopocTH pe3anus? 3.Uto

XapaKTEePU3yeT N3HOCOCTOUKOCTh PEXKYIIET0 HHCTPyMEHTa?

Tema ToxapHble, cTporajibHbIe U JOJTOEKHBIE PE3LIBI
Meronnueckue ykazaHus
ToxapHbie pe3lbl MOAPA3IEIAIOTC Ha MPOXOIHbIE, IOJPE3HbIE, OTPE3HBIE, PACTOYHBIE,
¢dacouHsble U (pacOHHBIE.
[Toape3Hbie TOKapHbIE pe3Iibl CIYKAT JUIsl IOJPE3aHUs YCTYINOB MO IPSIMBIM WJIA OCTPHIM
YIJIOM K OCHOBHOMY HarpaBiieHH0 o0TaunBaHusi. OOBIYHO 3TOT HHCTPYMEHT HMEET
IIONIEPEYHYIO [T01ady.
OtpesHble pe3lbl IpeHa3HAYeHbI AJI OTPE3aHusl MaTepuana OT MPYyTKOB HEOOJBIIOTO
nuamerpa. Kak npaBuiio, aisi 3TUX LeJed TPUMEHSIOTCSI HHCTPYMEHT C OTTSHYTOM T'OJIOBKOMA.
B cBsi3u ¢ TeM, uTo paboTa BeaeTcs ¢ O0IbIINM YCUIIMEM, @ OTBOJ] CTPY>KKH U3 30HbI pe3aHus
3aTpyAHEH, HEPEKO MIPOUCXOISIT BHIKPAIIMBAHUE WIIM CKOJIbI PEXKYIIEH YaCTH UHCTPYMEHTA, a
WHOT/Ia U OTPBIB IUIACTUHKHU OT JICPKABKH.
Pacrounblie pe3ipl HEOOXOAMMBI i 00paboTku oTBepcTHil. OHM UMEIOT MEHBIINE MOMEPeYHbIS
pa3mepsl, yeM oOpabaTeiBaeMOe OTBEPCTHE, W JIOBOJBHO OONBIIYIO JUIMHY. B cuimy cBoeit manoit
KECTKOCTH, pAaCTOYHBIC PE3LbI HE TO3BOJJIAIOT CHUMATDL CTPYIKKY OOJIBIIOTO CEUECHUS.
st 06paboTKU JUIMHHBIX OTBEPCTHI WM OTBEPCTH OOJBIIOTO JUaMeTpa
IIPUMEHSIOTCSI BCTABHbBIE PE31Ibl KPYIJIOrO WK KBaJIPpaTHOTO CEYEHHUs, UCTIOIb3yEMbIE
BMECTE C Jiep:kaBKamu. [lepkaBKU MMO3BOJISIFOT MPOU3BOANUTH PACTOUKY C TOMOIIBIO
KaK OJIHOCTOPOHHET0, TaK U IByCTOpOoHHEro pe3ua. Jluteparypa [1, c. 392, ¢. 217-230]
Bormpocs! i1t camornpoBepKu:

1. Buasl TOKapHBIX PE3LIOB.

2. TnaBHBIN yroJ B IJIaHE U €10 0003HAYECHHE.

3. YT0 NpOMCXOMHUT NPU YMEHBIIEHUH YIJIa B TIAHE?
4.

B yem paznuune TOKapHBIX, CTPOTAIbHBIX U JOJOEKHBIX PE3LOB?

Tema AnanuTrueckuii ¥ TAaOJIUYHBIA METOJIBI pacyeTa PeKUMOB PE3aHUS
Meronnueckue ykazaHus
CymiecTByeT JIBa METO/Ia pacyeTa pekKruMa pe3aHus: pacyeTHO-aHAIMTHIECKHi (1o Gpopmynam
Teiinopa) 1 OMBITHO-CTATUCTHYECKHIA (IO CIIPAaBOYHBIM Tabmuiam). IcXoqHbIMH JTaHHBIMU
JUTSL OTIPEJICIICHUS PEKUMOB PE3aHMUSI SIBISFOTCS: 1) Matepuasl 00pabaTeiBaeMOi JIETal, €To
OCHOBHAs XapaKTE€pPUCTHUKA, CIIOCO0 MOIYUYEHHsI 3aTOTOBKH, T. €. COCTOsIHUE 00pabaTbiBaeMO
MTOBEPXHOCTH; 2) pa3Mepbl 00padaThIBaeMbIX MTOBEPXHOCTEH (C YUETOM JIOMYyCKOB), pa3Mephl
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nociie 00paboTku, Tpebyemasi TOYHOCTh U IOMYCTUMAs IIePOXOBATOCTh
00paboTaHHOM MTOBEPXHOCTH; 3) Macca oOpabaThIBaeMOM JIETaIIH,

4) pa3zMep TEXHOJIOTHYECKON MapTHH,

5) nmpumensiemoe o0opy10BaHuE (OCHOBHbBIE CBEACHUS U3 MAaCIOpTa CTAHKA, €CIM CTAaHOK
3aJlaH), MpeArnoaraeMble PeXyIni U U3MEPUTEIbHBIA HHCTPYMEHTHI; 6)
IIpearonaraeMblil crocod yCTaHOBKH U 3aKPEICHUs JeTalnl, KOHCTPYKIUS
npucnocoOi1eHus, crnocod 6azupoBaHus, 00eceYeHNss TOYHOCTH YCTAHOBKH (C BBIBEPKOM
nnu 6e3 BBIBEPKH), CIIOCO0 3aKpEeIUICHUs] U OTKPEIUICHUST; UIs JeTanel, yCTaHaBIMBaeMbIX
C TIOMOUIBIO CIIELHATIBHBIX YCTPONHCTB, OCHOBHAS XapaKTEPUCTHKA 3TOTO YCTPOICTBA;

7) nnanupoBKa pabodero Mecra;

8) nops0K 06CITy)KMBaHUs pabOYEro MeCTa: 0OECTIEYEHHE 3ar0TOBKAMH,

HE00XOMMON JOKyMEHTalel, MHCTPYMEHTaMH U IIPUCIIOCOOTIEHUAMU;

o0ecrnieueHre Hala Ky, IOJHAIAIKA U PEMOHTA CTaHKa U T. II.
B pacuer pexxuma pe3aHus 1o KaxaI0My Mepexoay BXOIUT onpeesieHre: triryOuHbl pe3aHus,
MM; SO uau SM-oceBOM WM MUHYTHOM Mojadd, MM/00 WiIM MM/MHH; Vp - CKOPOCTH
pe3anusi, M/MHUH (M/C - IpU NUTU(POBAHUN).
['myOuHy pe3aHusi peKOMEHIyeTcs Ha3HavyaTh PaBHOW BEIMYMHE MPUITYCKa, CHUMAaeMOro Ha
JIaHHOM Tiepexoe (00padoTka B oauH npoxos). ObpaboTka 3a 2-3 mpoxoaa MOKET
BCTPETUTHCS HA YEPHOBBIX ONEpalUsX, IPU yJAIEHUH HAITyCKOB, KOT/Ia 3HAUYUTeNIbHas ITyOuHa
pe3anus (cBblilie 3-5 MM) HEBO3MOYXKHA 110 IPOYHOCTH PEXKYLIEr0 HHCTPYMEHTA WJIK MOIIIHOCTH
ctaHka. [logaua pexyIiero HHCTpyMeHTa OOBIYHO OIPAaHMYUBACTCS HA YUCTOBBIX OMEPAIHIX
TpeOyeMoi BETMUNHON 1IepOXOBATOCTH, HA YEPHOBBIX - MPOYHOCTHIO MEXaHU3Ma MOIaYl
cTaHka. YeMm BblIIIIE TI0/]a4a, TEM BBIIIE TPOU3BOIUTEILHOCTH 0OPaOOTKH.
CkopocThb omnpezaenseT Npou3BOAUTEIHLHOCTD, Kak U Nojavya. HazHauaeTcst MakcUManbHO
BO3MO>KHOM, HO OTPAaHUYMBAETCSI IEPUOJIOM CTOMKOCTH HHCTPYMEHTA MEXKAY NEPETOUKAMM.
HopmaTtuBHO# cunTaercs CTOMKOCTh B 45 MUH MAaIllMHHOIO BpeMeHH pe3anus. 1Ipu uncroBoit
00paboTke U TpeOOBAHUAX K BHICOKOH TOUHOCTUKBAIUTET) CTOMKOCTD MOXKET OBITh
yBenrueHa 10 60 u gaxe 90 MuH.
Jlurepatypa [1, c. 392, c¢. 267-270] Boripocst
JUIS CAMOIIPOBEPKH:

1. Ot gero 3aBucuT BHIOOP MOAY ITPU TOKAPHOM 0OPabOTKE?
2. Tlo Kakoli SMIOMPHYECKOH (OpPMyJIe OIPENENIETCS CKOPOCTh Pe3aHHus?

3. Kaxoii u3 pacCMOTPEHHBIX METOJIOB ONPEIETIECHHUS PEKUMOB Pe3aHust 60JIee TOUHBIH?

Pazgen OOpaboTka MaTepHaioB CBEpIICHHEM, 3€HKEPOBAaHUEM, pa3BEePThIBAHHEM

Tema OOpaboTka MaTepHaIOB
cBepieHueM MeTtonueckre yKazaHus
Ceepnenue orBepctuil. CBepiio sBiseTcs 60s1ee CI0KHBIM HHCTPYMEHTOM, ueM pesel]. OHO
MMEET TIATh JIC3BUI: JBa TJIABHBIX, JIBA BCIOMOTATEIHHBIX U JIE3BUEC MTEPEMBIUKH.
BcnomoratenbHble e3BHsI MPEACTABISAIOT OO0 BUHTOBYIO KPOMKY, UAYIIYIO BJIOJIb BCE
paboueii moBepXHOCTHU cBepia. [lepeaHsis MOBEpXHOCTD SBISICTCS] BUHTOBOM. 3aHss
MOBEPXHOCTh, B 3aBUCUMOCTH OT CIIOCO0a 3aTOYKU, MOKET ObITh KOHMYECKOM, BHHTOBOM,
IWJIMHAPUYECKON WU TUTOCKOW. B rimaBHO# cexyIiei miocKocTu cBepiio uMeet Gopmy pesna
C MPUCYILIUMHU €My T€OMETPUUYECKUMHU MapaMeTpamu.
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CaeprieHne 0TBEpCTHH IPONU3BOAUTCS P BPAIICHUH CBEpJIa U €r0 0CEeBOil mogaue.
HNHCTpyMEHTOM CITy>KUT OOBIKHOBEHHOE CIIUPANBHOE WU JPYTOi KOHCTPYKIMH cBepiio. Ha
CBEpJIMJIBHOM CTAHKE YacTO BBIMOIHSAIOT PACCBEPIMBAHUE, T. € BTOPHUHYIO 00pabOTKy
CBEpJIOM OOJIBIIIETr0 THaMeTpa paHee MPOCBEPIICHHOTO OTBEPCTHS, 3TO AETAI0T IS TOTO, YTOOBI
COXPaHUTh MEXIIEHTPOBOE PACCTOSHHE MIPH CBEPIICHUN OTBEPCTUI OONBIINX TUAMETPOB,
Korja o0paboTKa OJJHUM CBEpIIOM OOJIbIIeTro ( JHaMeTpa MOXKET JaTh 3HAUNTEIILHOE
OTKJIOHEHHE OCcH cBepiieHHs. [Ipn HOpMaTbHOM CBEpIIEHUH JTIOCTUTASTCSI TOYHOCTh IUaMeTpa
OTBEPCTHS MO MY KBAJIUTETAM.

Jlureparypa [1, c. 392, c. 273-276] Boripocst

JUISL CAMOTIPOBEPKH:

UeM oTiiyaeTcst CBEPIIO OT pe3ua’?

['eomeTpuyeckue nmapaMeTpsl pexyIilen 4acTu cBepIia.

Yrto Hy»)HO 00eCTeUnTh JUIsl IPABUIIBHOTO HAMpaBIeHUs cBepia?
Bunsi cBepit.

Kakue 3HaueHus yrioB cBepiia mpu 00pabOoTKe BA3ZKUX MATEPUATIOB?

SNk =

Hepe‘{I/ICJII/ITC MCTOAbI NOBLIMICHUS MPOU3BOAUTCIIBHOCTH IIPU 06pa60TKe OTBepCTI/Iﬁ

Tema OGpaboTka MaTepHaIoB 3eHKEPOBAaHUEM U pa3BepThiBaHHEM Metoandeckue
YKa3aHHs
3eHKepOoBaHUE OTBEPCTUN. JJIs yBEIMYEHMsI IMaMeTpa IPOCBEPIIEHHBIX OTBEPCTHI, a TaKkKe
JUisg 00pabOTKU OTBEPCTUH, OTIUTHIX WIN IITAMIIOBAaHHBIX, IPUMEHSIOT 3€HKEP LIEIbHbIN WK
HacagHoi. HacaaHble 3eHKepbl IPUMEHSIOT JUIs. 00paObOTKH OTBEPCTHA JHaMeTpoMMM. Takue
3€HKEpBl UIMEIOT YETHIPE BUHTOBBIE KAHABKY U, CJIEI0BATENIBHO, YETHIPE PEXKYIIUE KDOMKH.
OHM He UMEIOT XBOCTOBUKA M KPENATCS B MTUHOMHU 3a7Hel 6a0Ku CTaHKa C MOMOIIIBIO OTPaBKH,
Ha KOTOPYIO UX HACaKUBAIOT.
Pa3BepThiBanue orBepcTHil. OTBepcTUs TraMeTpoM 10 10 MM pa3BepTHIBAIOT MTOCIIE CBEPIICHUS.
OTtBepcTHs OONBIINX TUAMETPOB 00PabaTHIBAIOT 36HKEPOM MIIHM PE3LIOM U JIUIIb MOCIIE ITOTO
pa3BepTHIBAIOT OJHOM WM ABYyMs pa3BepTKaMu. PacTaunBaTh OTBEPCTHS CIELYET TOJIBKO B TEX
Clly4asx, KOT/ia He MMeeTcs 3eHKepa HeoOX0JuMOoro pasMepa. PacraunBanue, oJjHako, 00s13aTEIbHO
TOTJ1a, KOT/Ia OCh OTBEPCTHS JI0JKHA OBITh CTPOTO MPSIMOJIMHEHHON U TpeOyeTcsi 00eceuuTh ee
OIpeIeJIEHHOE MOJI0KEHHE: BbIAEPKATh PACCTOSHUE OT OCH IPYTOro OTBEPCTHUS, apaluIeNbHOCTD K
3TOH OCH MU K KaKOH-1100 MIOCKOH MOBEPXHOCTH JETANHU U T. A.
Jns cOepexenns JOpOroCcTOSIINX pa3BepTOK YacTO MPOU3BOJAT IBYKPAaTHOE pa3BepThIBAaHHE
— YepHOBOE (IIPeIBAPUTEIBHOE) U YHUCTOBOE (OKOHYATENbHOE). [l 4epHOBOIO
pa3BepTHIBAHUS YacTO UCHOJIb3YIOT U3HOCHUBILMECS U 3aTOYCHHBIE HAa HOBBII pazMep
YUCTOBBIE pa3BepTku. Jlureparypa [1, c. 392, c. 273-291] Bonpocs! ais caMOIPOBEPKHU:

1. Kakue MHCTPyMEHTBI NPUMEHSIOT IIPU YMCTOBOM 0OpPabOTKE OTBEPCTHIA?

2. Jlns 3eHKEpOBaHMs OTBEPCTHUH B 3aTOTOBKAX U3 BEICOKOMPOYHOIO 9yryHa
KaKue PEKOMEHAYIOTCS 3€HKEPbI?

3. Yro cnenyer cuenaTh ¢ TOPLOBOM MOBEPXHOCTLIO 00pabaTHIBAEMOM 3arOTOBKH MEPE]
pa3BepTHIBAaHHEM?

4. Kaxasg TOYHOCTBH 0O€creunBaeTcs pu 0O6paboTKe OTBEPCTHiA Ha ctankax ¢ UITY?
Tema Pacuer u TabnnyHoe onpeaeneHne PeXUMOB pe3aHus pu
CBEpJICHUH, 36HKEPOBAHNHU U Pa3BEPThIBAHUM MeTOINYECKUE YKa3aHUs
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O06paboTka OTBepCTHIA CBEpIaMH, 3eHKEPaMH, 36HKOBKaMH, pa3BePTKaMU U

JPYTUMHU UHCTPYMEHTaMH UMEET Psifi CYLIECTBEHHBIX OCOOCHHOCTEH:

a) pa3mep 00padaThIBAEMOT0 OTBEPCTHSI OTPELCISIETCS pa3MEPOM HHCTPYMEHTA;

0) oTAeneHre U BBIXOJ CTPYKKU 3aTPYAHEH, YTO BbI3bIBACT HAIPEB MHCTPYMEHTA U TpeOyeTcs
00MJILHOE OXJaXKJIEHHE;

B) Ha 3a00pHOI KOHYCHOM YacTH pexyIlero HHCTPYMEHTa CKOPOCTh PE3aHusl pa3iyHa B
Pa3HBIX TOYKAX PEKYIIMX KPOMOK HHCTPYMEHTA, YTO MPUBOJIUT K YBEIWYCHUIO Ae(opMariium
MeTaJula ¥ MOBBILICHUIO PACX0/a SHEPTUU HA PEe3aHue; T') II1aBHOE JIBUKEHUE U JIBI)KEHUE
nogavun OCymeCTBIACTCA HHCTPYMCHTOM, YTO MMOHMXKXACT TOYHOCTb HAITPABJICHUA OCHU
OTBEPCTHUS;

1) TPUMEHEHHE HANPaBJIAIONINX BTYJIOK CO3/1aeT TPEHUE HANPABIISIONINX JICHTOYEK PEXYIIETro
HHCTPYMCHTA O CTCHKHU BTYJIKHU U YBCIIMUMUBACT HArpcB

uHcTpyMeHTa. Jlutreparypa [1, c. 392, c. 286-287] Bonpocs! 1uist

CaMOIIPOBEPKH:

Kakwue tumbl cBeps1 NpUMEHSIOTCS IPU CBEPJIEHUU HA TOKAPHBIX CTAHKAX?
[Tepeuncnure 3MeMEHTHI CIUPATBLHOTO CBEpIa.
Kaknmu criocobamu 3akperisitoTcsi CBEpIia B CTAHOK?

Kakoe oxnaxieHue NpuMeHsI0T IpU CBEPIJICHUN?

Nk W=

Kax mpexynpeauts yBoa cepna?

Tema 3.4 KoHCTpyKIIUU CBEPJI, 36HKEPOB, Pa3BEPTOK.
BbICcOKOIIPONU3BOINTENBHBIE HHCTPYMEHTHI JIIs1 00paboTKH
oTBepcTUi. MeTouuecKue yKazaHus
Caepia npeiHa3HaYEeHBbI JUIsl CBEPJICHUS OTBEPCTUH B CIUIOIIHOM METajule, AJis
paccBepiIMBaHMs YK€ UMEIOIUXCs OTBEPCTUH, IS paCCBEPIUBAHMS KOHMUECKUX YIITyOJICHUH.
TouHocTh 00paboTku 11-12 kBanuTeET, MIEPOXOBATOCTH NOBEPXHOCTH RZ40 MKM.
PaznnuaroT cienyromue TUIBI CBEPI: CIUPAIbHbIE C IMHAPHUECKUM U KOHUYECKUM
XBOCTUKOM, IICHTPOBOYHBIE, [IEPOBBIE, PYKEHHBIE, KOJIBLEBOIO CBEpiIeHU U Apyrue CaMbiM
BBICOKOTIPOU3BOAUTEIIbHBIM HHCTPYMEHTOM 17151 00pabOTKH OTBEPCTHH MaJIOro JUaMeTpa
ABIIAIOTCS CBEPJIA U3 LIEJIBHOIO TBEPIOTO cruiaBa. J[o HelaBHEro BpEMEHH 3TU CBEpJIa
MO3BOJISUIM BECTH 00paboOTKy Ha IiyOuHy 110 5-7 nuamerpoB. Ho pa3paboTku nocieanero
BPEMEHH TTO3BOJIMIIM PACTSHYTH JAMANa30H TITyOuH 00paboTKH LEeTbHOTBEPAOCTIIAaBHBIMU
cBepaamu 10 12-14 quametpos. Takue cBepiia MOCTABISAIOTCS 10 CIIEI3aKa3y.
[Tpu 3eHKepoBaHNM OJHOBPEMEHHO Y4acTBYeT B paboTe O0JIbIIOE YHCIIO 3yObEB, YTO
o0ecreynBaeT JTy4Ilylo HalpaBIeHHOCTh 3¢HKepa 1 00Jiee BEICOKYIO IPOU3BOANTEIEHOCTS,
MEHBIIYIO INTyOUHY pe3aHHsl H COOTBETCTBEHHO YMEHBIICHHUE CHJI PE3aHHUsI.
Pa3BepTka ciayXuT J1sl OKOHYATEIbHOW 00pabOTKN OTBEPCTHI BBICOKOM TOUHOCTH, TO3TOMY
KPUTEPHEM €€ U3HOCA CITYKUT TEXHOJIOTMUECKUIM KpUTEpHil, T. €. TaKoH, IpU KOTOPOM
OTBEPCTHE TIEPECTACT OTBEUATh 3aJaHHBIM ITapaMeTpaM (TOYHOCTH TeOMETPHUYECKON (hOPMBI
OTBEPCTHUS U €r0 Pa3MepOB, apaMeTpaM LIEPOXOBATOCTH MMOBEPXHOCTH U T. I1.). Pa3BepTka
Cpe3aeT CJI0U MeTajljla MaJIOM TOJIIMHBI, TOATOMY OHA U3HAIIMBAETCS B OCHOBHOM IO
3anHen noBepxHoctu. Jluteparypa [1, c. 392, c. 288-291] Bomnpocs! i1t caMONpOBEPKU:
1. Ha3oBuTE OCHOBHBIE BU/IbI CIIUPATILHBIX CBEPJI, KOHCTPYKTHBHbBIE U
reoOMeTPHUYECKUE MapaMeTphbl UX PEXYILeH YacTH.
2.1lpuBeaute METOIbl YIyUIIEHUSI TEOMETPUUECKUX TAPAMETPOB CIIMPAIBbHBIX CBEPII.

3. VkaxuTe 0OCHOBHEIC BHUbI TBEPAOCIINIABHBIX CBEPJI, UX 3(1)(1)3KTI/IBHOCTB u 00J1acThb
MMPUMCHCHMUS.
4. KakoBo Ha3zHaueHUE 3CHKCPOB U 3CHKOBOK, UX KOHCTPYKTUBHBIC OCOOEHHOCTH.

5.YKaxxuTe Ha3HAUCHUE U Pa3HOBUAHOCTH PAa3BCPTOK.
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Pa3nesn OOpaboTka MeTamioB (pe3epoBaHreM
Tema O6paboTka MaTepualioB Gppe3amu
MeTtoauueckre yka3aHus
st hopmMooOpa3oBaHus pa3IMIHBIX IIOCKOCTEH, a TaK)Ke TOBEPXHOCTEH THIIA YCTYIIOB,
1a3oB, (ACOHHBIX U T. M. HCTIONB3YIOT OJMH U3 CAMBIX PAcTPOCTPAHEHHBIX METOI0B 00paboTKH
— (pesepoBanue.
®pesepoBaHue SABISETCS OJTHUM U3 CAMBIX BBICOKOTIPOU3BOAUTEIHHBIX METOI0OB
00paboTku moBepXHOCTEHN pe3anueM. Ope3epoBaHUE OCYIIECTBISETCS MHOTOJIE3BUITHBIM
PEXYIIMM UHCTpyMEHTOM — (hpe3oil. dpesa npeacTapisieT co00i TENO BpalleHus, 10
nepudeprun KOTOPOTO WIH Ha TOPIE PACTION0KEHBI PEKYIIHE FIEMEHTH — 3yObs (hpe3bl.
Kaxxaplit 3y0 ppesbl MOXKHO paccMaTpUBaTh Kak pesel] ¢ MPUCYIIUMH eMy
KOHCTPYKTUBHBIMH U TEOMETPHUECKUMH TTapaMeTpaMH: IePETHUE U 33 JHIE IOBEPXHOCTH,
TJIaBHBIE U BCTIOMOTATENIbHbIE PEXKYIIHEe KPOMKH, TeOMETPUUECKUE TapaMeTPhI: YIJIHI a, g, |
u 1. 1. Hanbonee pacnpoctpaneHHbie Gppe3bl pa3nugaroT mo GopmMe U Ha3HAUCHHIO:
WIMHIPUYECKHE, TOPIIOBBIE, KOHIIEBHIE, IITIOHOYHEIE, TUCKOBBIE, YTIOBbIE, (JaCOHHBIE,
pe3bOOBhIE U T. 1.
Meton ¢popmooOpa3zoBaHus MOBEPXHOCTEH (pe3epoBaHUEM XapaKTePU3yeTCs BpallaTeIbHbBIM
JABMKCHHUEM MHCTPYMCHTA (FHaBHOe JABHXCHUEC ) H, KaK IIpaBUJIO0, ITIOCTYNATCIbHBIM ABMXXCHHUEM
3arOTOBKH, YTO SIBJISETCS BIDKeHHEM mogaun OcoOCHHOCTAMHE Tporecca Gppe3epoBaHus SIBISETCS
NPEPBIBUCTBIN XapaKTep Mpolecca pe3aHus KaKIbIM 3y0oM Gpe3bl 1 NEPEeMEHHOCTh TOJIIUHEI
cpe3aeMoro cinosi. Kaxplit 3y0 (pe3bl y4acTBYeT B pe3aHHUHU TOJIBKO Ha ONPE/ICICHHON YacTH
o006opoTa (pe3bl, OCTaTBHYIO YaCTh MPOXOIUT IO BO3IYyXY, BXOJIOCTYIO,
4T0 o0ecreurBaeT oXJIaxkaeHue 3y0a u 1podienue cTpyXxku. [Ipu nmunmuaapudecKom
(bpe3epoBaHUU IJIOCKOCTEH pabOTy pe3aHus OCYIIECTBIIOT 3yObsi, pacloI0KEHHbBIE Ha
WIMHIPUYECKON TTOBEPXHOCTH (Ppe3bl.
[Tpu TOopueBOM (pe3epoBaHIH IUIOCKOCTEH paboTy pe3aHusi OCYIIECTBISIOT
3yObsi, pACHOJIOKEHHBIC HA IIJIUHAPUIECKON U TOPIIEBOM MOBEPXHOCTAX (PE3HI.
Jluteparypa [1, c. 392, ¢. 326-327] Bonpocsr st
CaMOIIPOBEPKH:

1. Kakue Qpessl npuMeHsIoT 1 Gppe3epoBaHus IIOCKOCTEN?

2. Kakoll npHIyCK Ha0 OCTABIATH I OKOHYATEILHOTO IIPOX0/a IIPU
(bpe3epoBaHUU TIIIOCKOCTEH?

3. VkaxkuTe BUIBI M PUUMHBI Opaka npu Gpe3epoBaHUM IUIOCKOCTEN 1
MepBI MTPEIYTPEeKACHUs OpaKka

Tema Pacyer u TabmuvHOE OIpe/ieTICHUE PAllMOHATBHBIX PEKIUMOB PE3aHUS TIPU
bpe3epoBanun
Meroauueckue yka3zaHus
K pexxumam pe3anus npu Gpe3epoBaHUU OTHOCSIT CKOPOCTh pe3aHusl, mojaauy (MUHYTHYIO, Ha
00opoT u Ha 3y0), rITyOuHy pe3aHus U mupunHy dpesepoBanus B. CkopocTs pe3aHus,
MM/MUH, paCCYMTHIBAETCS KaK OKPYXKHasi CKOPOCTh BparieHus (ppesbl.
Brnusiaue nuamerpa ¢pesbl Ha TPOU3BOAUTEILHOCTE 00pa0OTKH HeoTHO3HAuHO. C
yBEIMUYEHUEM JUaMeTpa (ppe3bl MOBHIIIAETCS pacyeTHAst CKOPOCTh Pe3aHusl MPU MOCTOSTHHON
CTOUMKOCTH; 3TO OOBSICHSAETCS] TEM, YTO YMEHBIIIAETCS CPEIHAS TOJIINHA CPE3aEMOT0 CIIOs,
YIIyUIIAl0TCS YCIOBUS OXJIQXKICHHS 3y0a (hpe3bl, Tak KaK yATHHIETCS BpeMs HaXOXKICHUS
3y0a BHE 30HBI pe3aHusl.

17



C 11enpio MOBBIIIEHUS TPOU3BOAUTEIILHOCTH JIyUIlle BEIOUPATh (pe3bl OOBIIEro Auamerpa,
MOCKOJIBKY C YBEJIMYEHHUEM CKOPOCTH Pe3aHMs MPONOPLHUOHATIBHO YBEIMUUBACTCSA 4acTOTa
BpameHus (Gpe3sl 1 MUHYTHAs 1Moava (Ipy MPOTIOPLIHUOHATBHOM YBEIWNYCHNH YHCIIa 3yObeB
¢pe3br). Bo3MOXKHOCTH yBeNM4eHuUs 1uamerpa (ppe3 orpaHuunuBaIOTCS MOIIIHOCTBIO U
JKECTKOCThIO CTaHKa, pa3MEpaMy HHCTPYMEHTAIBLHOTO OTBEPCTHS B IIMHH IENE cTaHKa. CHbl
pe3anus. B npouecce paboThl pesa 10iKHA IPEOI0JIETh CyMMAapHbBIE CHUJIbI pe3aHus,
JIEHCTBYIOIIME Ha KA bl 3y0, HAXOIALIMICS B KOHTAKTe ¢ 3aroToBKoil. [Ipu ¢ppesepoBanuu
LWIMHAPUYECKON MpsiM03y0oii (hpe3oii paBHOIEHCTBYIONIYIO CHITY pe3aHus P MoxHO
Pa3I0KUTh Ha OKPYKHYIO COCTaBIISIIONIYIO Pz, KacaTenbHyI0 K TPaeKTOpUH JBUKEHUS 3y0a, U
Ha paJInaJIbHYI0 cOCTaBistoIyo Py, HarpaBieHHyo 1o paguycy. Cuity P MoxkHO Takke
Pa3I0XKUTh Ha BEpTUKaIbHYIO P 1 ropusonTansuyto P, cocraBnstonue. [Ipu gppesepoBanuu
LWINHAPHUUYECKUMH KOCO3yOBIMU (hpe3aMu B OCEBOM HallpaBJIEHUH JCHCTBYET oceBas cuiia
PO mpuuem, yem OoJbIIe yroyl HaKJIOHa BUHTOBBIX KaHABOK (ppe3bl co, TeM OHA OOJIbIIIe.
Jluteparypa [1, c. 392, c. 329-330] Bonpocsl 1111 cCaMONPOBEPKU:

1334531. Ot xakux (pakTOpoB 3aBUCHUT BBIOOP pekUMa pe3aHust npH (pesepoBanun?

2. Tepeunciute TOPSAOK BHIOOpA PEKMMA PE3AHNS?

3. Kax BausieT cTOMKOCTB (pe3bl Ha CKOpocTh pezanus? 4. UTo Ha3pIBaeTcs
SKOHOMHUYECKON CTOMKOCThIO (hpe3bl?

Tema Konctpykmuu ¢pe3. BeicokonpounsBoautenbHbie Gpe3bl MeToamdecKue
yKa3aHUs
PaznuuaroT nenbHbIe, COCTaBHBIE M COOpHBIE KOHCTPYKIMU ¢pe3. Llenbubie ¢ppesbt
M3TOTOBJISIOT MOJIHOCTBIO U3 MHCTPYMEHTAIbHOI) MaTepHraia. ¥ COCTaBHBIX (pe3 pexyILyto
YaCTh U3TOTOBJISIIOT U3 MHCTPYMEHTAIBLHOTO MaTepHaa, a MpUBapeHHbIN K Hel XBOCTOBUK U3
KOHCTPYKLMOHHOM cTanu. K cocTaBHBIM OTHOCATCS Takke Qpe3bl, y KOTOPBIX 3yObs —
TUTACTUHBI U3 HHCTPYMEHTAIBHOTO MaTepraia HallauBaloT Ha KOpItyc Gpe3bl. Y cOOpHBIX (pe3
3yObsl 3aKPEIUIAIOT B KOPIYCE MEXAHUYECKH € TIOMOLIBIO CIIEUATBHBIX KPEHEeKHBIX
AJIEMEHTOB. Pexymiuii aieMeHT — 3y0 — MOJKET MPEICTaBIIATh COO0H pe3el] ¢ HamassHHOM
TBEP/IOCIUIABHOM MJIACTUHKOW MJIM MOHOJIUTHYIO IUNIACTUHKY M3 MHCTPYMEHTAJILHON CTaly,
TBEPJIOTO CIUIaBA WJIU JIPYrOro HHCTPYMEHTAJILHOTO MaTepHuaa.
HaunOonee KOMIakTHY0 KOHCTPYKLIMIO UMEIOT LieJIbHbIE U cocTaBHbIE (hpe3bl. [Ipu HebGonbImmnx
pa3mepax y HUX MOKET ObITh OoJibIle 3yObeB, 4eM y cOOpHBIX (pe3. HemocTaTky neinbHbBIX
(pe3 — NOBBIILIEHHBII pacxoJl MHCTPYMEHTAIbHOTO MaTepralla; COCTaBHbIX C HalaHbIMU
IUTACTHHKAMHU TBEP/BIX CIUIABOB — HEBO3MOXXHOCTH PETYJIUPOBAHHS MOJIOKEHHS 3yObeB IpU
U3HOCE U TPYJHOCTh BOCCTAHOBJICHUS B CiIy4ae MOJIOMKU. [[is nepeTtouku Takue ¢ppesbl
HEO00XO0JMMO CHUMATh CO CTaHKa.
COopHbIe KOHCTPYKIIMU 00ECTIeYMBaOT HauboJIee paliOHAILHOE UCTIOJIb30BaHUE
MHCTPYMEHTAJILHOTO MaTepuaia. Mi3HomeHHbIe 3y0bsi MOKHO OBICTPO 3aMEHUTH, HE CHUMAs
¢pe3y co cranka. BeieacTBue 3T0ro cokpariaroTces HoTepyu BpeMEHH, CBA3aHHbIE CO CMEHOM
MHCTpYMeEHTa Juis iepeTouek. K HepocraTkam cOOpHBIX KOHCTPYKIMIA MOKHO OTHECTH
TPYAHOCTb Pa3MeLIeHUs OOIBIIOr0 YHUCIA 3yObEB B KOPITyCe ONPEEIEHHOIO pa3Mepa, u3-3a
Yero Mpy paBHBIX AuamMeTpax cOopHbIe (pe3bl OOBIYHO UMEIOT MEHBIIIE 3yObEeB, YeM IIeITbHbIC
Y COCTaBHBIC;, HAJIMYME KPETISIKHBIX JeTaJeH, YACPKUBAIOLIMX PEXYIINE HIEMEHTHI B KOPITyce, a
CIICIOBATEIILHO, TIOBBIIICHHYIO TPYAOEMKOCTb H3TOTOBIICHUS (hpe3; BEICOKUE TPeOOBaHMUS K
TOYHOCTH 00OpaOOTKH 0a30BbIX MOBEPXHOCTEH, 00SCIICUMBAIOIIHNX 33JaHHOE ITOJI0KEHNE BCTAaBHBIX
3y0ObeB, U K TOYHOCTH Pa3MEPOB CaMHX 3yObeB B KOHCTPYKIUSX, TJIe CMEHY 3yObeB BBIOIHSIIOT
0e3 rmocIeyomeil TOHKOH PeryIMpoBKH HX MOJIOKEHHs B KOpIryce (Gpe3bl; COOTBETCTBYIOIIHE
TpeOOBaHMS K TOYHOCTH TBEPIOCIUIABHBIX IIACTHHOK B KOHCTPYKIUAX
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(dpe3 ¢ MEXaHUUYECKH 3aKpEIUIIEMbIMU HETlepeTayMBaeMbIMHY IUTacTHHKaMHU. JInutepatypa [1, c.
392, c. 335-341] Bonpocs! [uisi caMOTIPOBEPKHU:

1. Kakue KOHCTpYKIMH TOPLOBBIX (pe3 BbI 3HAETE?
2. TlepeuncianuTe reOMETPHUECKUE TTAPAMETPHI TOPIIOBLIX (Ppe3?

3. Kak BiusieT BCIIOMOTaTENbHBIN yroJl B IUTaHE Ha NIEPOXOBATOCTH TIOBEPXHOCTH?
Pa3nen Pe3snOonapesanue
Tema Hape3zanue pe3bObl pe3liaMu, METYMKAMU U IUIAIIKAMU
Meroanueckue ykazaHus
[TpuMeHstoTCS cleAyIolue CrocoObl MOIyYeHUs pe3bo:

- Je3BuiiHas 00padoTKa pe3aHueM;

abpasuBHas 00paboTKa;

- HAaKaTbIBAHHUC,

BbIJIABJIMBAHUEC IPCCCOBAHUECM

JINTHE;

asieKTpou3nIecKas U JIEKTPOXUMHUYECcKas 00paboTKa.

Haubonee pacnipocTpaHeHHBIM U YHUBEPCAIBHBIM CIIOCOOOM IMOJIyUeHHs! pe3b0

SBIIIETCS JIe3BUITHas 00paboTka pezanueM. K Hell oTHOcATCS:

- Hape3aHHe Hapy>KHBIX pe3b0 IJIalKkaMu;

- Hape3aHHe BHYTPEHHUX pe3b0 METUHMKaMU;

- TOYEHHE HAPYKHBIX ¥ BHYTPEHHUX Pe3b0 pe3bOOBBIMHU pe3liaMH U TpeOCHKaMH; -
pe3bbodpesepoBaHre HAPYKHBIX U BHYTPEHHHUX pe3b0 TUCKOBBIMU U YEPBIUYHBIMH (hpe3ami;

- Hape3aHHe Hapy’>KHbIX U BHYTPEHHUX Pe3b0 pe3bOOHAPE3HBIMU T'OJIOBKAMM; -

BUXpeBasi 00paboTKa HapyKHbIX U BHYTPEHHHUX pe3b0.

HaxkartesiBanue siBnsieTcst HanOoJiee BHICOKOTIPOU3BOIUTEIEHBIM CITOCOOOM 00pabOTKH pe3b0,
00€eCTIeYMBAIOIIIM BBICOKOE Ka4eCTBO MOJTy4aeMoii pe3b0bl. K HakaThIBaHUIO pe3b0 OTHOCSTCS:

- HaKaThIBAHUE HAPYXKHBIX pe3b0 ABYMsI UM TPEMS POJIMKAMM C PaUaIbHOM, OCEBOI
WJIM TaHTSHITHAJILHOMN MogaueH;

= HAKaTbIBAHUC HAPYKHBIX U BHYTPCHHHUX p€3I)6 pe3I)6OHaKaTHI>IMI/I T'OJIOBKaMu,
= HAKaTbIBAHUC HAPYIKHBIX pesb6 IINIOCKHUMHM IIIallIKaMU,

- HaKaTbIBaHHE HAPYKHBIX PE3b0 MHCTPYMEHTOM POJIHMK-CETMEHT; - HAKaThIBAHUE
(BBIIaBNIMBaHKE) BHYTPEHHUX PE3b0 OECCTPYKECUHBIMU METUUKAMU.

Br16op crioco6a n3rotToBiieHus pe3b0bl 3aBUCHT OT THITA IPOU3BOACTBA. OCHOBHBIM

KpUTEepHeM BbIOOpa criocoba 00paboTKU AOKEH ObITh 3KOHOMUYECKUH. OlieHKa M0 3TOMY

KPUTEPHIO 0053aTEIBHO TOJIKHA OBITh KOMIUIEKCHOW M BKJIFOUATh HECKOJIBKO COCTABIISIOMINX -

CTOMMOCTbH CAMOT'0 HHCTPYMEHTA, CTOMKOCTh HHCTPYMEHTA (M, COOTBETCTBEHHO, CTOUMOCTh

MHCTPYMEHTA, OTHECEHHAs! K OJIHOMY OTBEPCTHUIO) U BpeMsi 00paboTKu oTBepCTHS (U,

COOTBETCTBEHHO, IEPEHECCHHAsl Ha OHO OTBEPCTHE CTOMMOCTh CTAHKOYACa).

Jlutepatypa [1, c. 392, c¢. 315-318] Bomnpocst

JUIS CAMOIIPOBEPKH:

1. Kakumu MHCTpyMEHTaMU MOKHO HApe3aTh pe3bOy?

2. Kak ycTpoeH MeTuuK?

3. Kak Hape3saercs pe3nba IarKoii?

4. Kak oTIMYUTh NPaByIo pe3b0y OT JIEBOM?
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Tema Hapeszanue pe3n0bl Gppe3amu

Meronnueckue ykazaHus

®pezepoBaHue pe3bObl TPOU3BOAAT MPH IBYX OTHOCUTENIBHBIX IBUKEHUSAX 3arOTOBKHU U
MHCTPYMEHTA: BpallaTeJIbHOM U MOCTYHAaTEIbHOM, ITyTEM MTOCJIE0BATEILHOIO OOKATHIBAHUS C
BHEIIIHUI UM BHYTPEHHUM KacaHueM. [logaya Ha 060pOT 3aroToBKHU (JUIs ITaHETapHO-
(dpe3epHbIX CTAHKOB — Ha OJAMH 000POT MHCTPYMEHTA BOKPYT 3arOTOBKH) paBHA XOAY PE3bObI
(X0 paBeH 1Iary pe3pObl, yYMHO)KEHHOMY Ha YHCIIO 3aX0/10B) Ppe3epoBaHUEM MOTYT ObITH
MOJTyY€HBI BCE BUJIbI IWIMHAPUUECKUX U KOHMUYECKUX pe3b0, 3a UCKIIOUEHUEM
MPSIMOYTOJIBHBIX ¢ yriioM npoduist & = 00.

PasznuyaroT MOHOIUTHBIE U COOpHBIE pe3b00BbIE (PPE3bl OAHOHUTOUHBIE (JIUCKOBBIE

WIN TOPLIOBBIE) U MHOTOHUTOYHbIE — I'peOeHYaThIe.

I[I/ICKOBI)IC q)pe31)1 MNPUMCHAIOT IJId HapE€3aHUA JJIMHHBIX pe3b6 KPpYITHOI'O m1ara ¥ MHOro3axoJHbIxX
pe3b0. Ppe3bl H3rOTOBIAIOT ¢ OCTPO3aTOYCHHBIMH 3yObSMH M yCTaHABIMBAIOT OTHOCHTEIILHO OCH
3arOTOBKH IO YIJIOM MOoAbeMa pe3bObl. ['pebenuaTbie Gppesbl CiryxaT 11l Hape3aHus pe3b0, JnHa
KOTOPBIX Ha JBa-TPU X0Ja Kopode MUpHHbI (ppe3sl. Ocu rpedbeHuaToil Gppessl U 3aroTOBKH JISKAT B
OJHOM TNIOCKOCTH. BUTKM Hape3Kn — KOJIBbLEBBIE.

I'peGenyaTsie Ppe3bl UTOTORISIOT U3 OBICTPOPEKYIIEH CTAIH U TBEPOTO CIUIaBa —
MOHOJIUTHBIE UM C IPUIAsTHHBIMU IUIACTUHKAMU U COOpHBIE — € PeHKaMu WU

JUCKOBBIMU rpebeHkamu. Pazmepsl ux perinamentuposanbsl ['OCTowm.

[Tpu BEIOOpE rpebenyaToil pe3pboBoil (ppesbl cieayeT yUuThIBaTh MOJIENb CTAaHKA U
KoH(urypauuoo oopadaTsiBaeMoii 3arotToBku. Jlomyctumeie 3HaueHus nuamerpa D ¢pes
BBIOMPAIOT IO HOMOTPaMME B 3aBUCHUMOCTH OT OCHOBHBIX IapaMeTpoB pe3bObl. Juamerp
(dpe3bl 11 BHYTpEHHEH Pe3b0bl MEPBOHAYAIBHO MPUHUMAIOT PaBHBIM 2/3 nuameTpa
dpe3epyemoii pe3bObl, a 3aTeM IMPOBEPSIOT 10 HoMorpamme. [1omyunTs MoIHBIN TEKCT
[TognucaThcst HA pacChUIKY!

Jliis ymeHbIeHus: BUOpauuii npu pe3ap00¢ppe3epoBaHuu peKOMEHIYIOTCS (pe3bl C BUHTOBBIMU
KaHaBKaMH C yIiioM rnoabeMa = 5°. Jlnst npaBopexyumx (pe3 HanpapieHNe BUHTOBBIX
KaHaBOK JIEBOE, /Il JICBOPEXKYIUX — npaBoe. [Ipu mare pe3p0bl 1| MM crieyeT npuMeHsSTh
(dpe3bl ¢ maxMaTHbIM poduiieM Hape3Ku: TPO(HIIb YETHRIX 3yObEB CMEIIEH OTHOCUTEIEHO
npoduiis HeUeTHbIX 3yObeB Ha 1Iar pe3bObl.

®pe3epoBaHue HapYKHBIX pe3b0 rpedeHuaThIMU (Ppe3aMu BHYTPEHHETO KacaHUs
oOecrieunBaeT 6os1ee BEICOKYIO IPOM3BOAUTENILHOCTE. [ pebeHuarbie ppe3bl BHyTPEHHETO
KacaHHUs COCTOSIT OOBIYHO M3 KOPITyCa U 3aKPEIVIEHHBIX HA HEM PaJilajibHO JUCKOBBIX
rpebenok. Buytpenuuii auametp ¢pessl Ha 3-10 MM Gosble nuamerpa ppesepyemoil pe3posbl.
Jluteparypa [1, c. 392, ¢. 315-318]

Bomnpocs! 11 caMonpoBepKH:

1. HasoBuTe pasHOBUIHOCTH TOPIIOBBIX (Ppe3

2. Kak onpenenurs yroj nogabeMa BUHTOBOU JUHUU Bpe3

3. Tlo KakuM NpHU3HAKaM KIacCU(PUIUPYIOTCS pe3b00BBIE (PPe3bl
4.

Buns! apmwkenus npu ppe3epoBaHuu pe3bObI

Pa3nen 3yOonapesanue
Tema Hapesanue 3yObeB 3y0uaThiX KOJIEC METOIOM KOMMPOBAHHUS U O0OKaTa.

3yOoHape3Hble HHCTPYMEHTHI
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Meronnueckue ykazaHus

Hapesanue 3yObeB MPOM3BOIUTCS METOJAOM KOMMPOBAHUS WM METOJIOM OOKaTKU. MeToa
KOTIMPOBAHUS SIBJISCTCSI MEHEE pacTpOCTPaHEHHBIM, YeM MeTo ] 0OkaTku. OH MpUMEHSETCS B
OCHOBHOM TIpu 00paboTKe 3y0UaThIX KOJIEC HE IBOJILBEHTHOTO MPOUIIS U IPU PEMOHTE, €CITU
HeT 3y0ope3Horo 000pya0BaHus, paboTaroMEro o MeTory ookaTku. CyIHOCTh METO/1a
KOMUPOBAHUS 3aKIII0OYAETCS] B TOM, UTO U3TOTOBJICHHE 3y0YaTOro BEHIa MPOU3BOAUTCS
MHCTPYMEHTOM, UMEIOIINM NPOQHIIb, COBNANAIONINI ¢ TpoduieM ero BnaauHsl. [locne
Hape3aHus OJHON BMAJMHBI C TOMOIIBIO TUCKOBOM (MM MalbIeBON) (pe3bl 3ar0TOBKA
MOBOPAYMBAETCS HA YIIIOBOM IIAT, U TPOIECC MOBTOPSIETCS A0 TEX IMOp, MOKa HE OyayT
Hape3aHbl BCE BIIAJUHBI.

[Tpu Hape3aHUM 3yO0UaTHIX KOJIEC IO METOIY KOITMPOBAHMS [T KaXKIOTO COUETAHUS U HY>KHO
UMeTh OTAeNbHYI0 Gpe3y. Ctangapt npeaycmarpuBaeT Oosee 50 Moynei, 1 YUCIIO
ynotpebnsiembix 6osee 100. [TosToMy B yHHBEpCATHLHOM KOMIUIEKTE JOJDKHO OBITH HE Ooliee
5000 ¢pes.

OCHOBHBIE HETOCTATKH METO]1a KOTTMPOBAHHUSL:

a)HU3Kasi TOYHOCTB;

0) 60JIbIII0E MTHCTPYMEHTAJILHOE XO3SIMCTBO - B HA0OpE OHOTO MOJTYJIsl (M OCHOBHOTO I11ara) J0
26 UHCTPYMEHTOB;

B) HU3Kasl MPOU3BOAUTEIBLHOCT, T. K. BIIAJUHBI HAPE3AIOTCS MOCIIEI0BATEIbHO, a

HE OJTHOBPEMEHHO (3TOT HEIOCTATOK HE XapaKTEPEeH Ui MPOTSKEK U TOMY

M10JI00HBIX HHCTPYMEHTOB).

[Tpu Hape3aHuu 3y0UaThIX KOJIEC MO METOJY OOKATKH PEXYIIMA KOHTYP MHCTPYMEHTa MMEET
O4epTaHue peiku. ABTOMATHUECKOE 00pa30BaHHE JBOJILBEHTHOrO MpOQuisi, IpH Hape3aHUU
3y04aThIX KOJIEC 10 3TOMY METOIY, MOJyYaeTcsi B Pe3ysIbTaTe COTJIACOBAHHBIX IEpeMEIICHHIA
3y0OpEe3HOro MHCTPYMEHTA M 3aroTOBKH Kojeca. [Ipu 3ToM 3yObst popMUPYIOTCSI TOCTEIICHHO

1 OJJHOBPEMEHHO JyTsl Bcero kojeca Jlurepartypa [1, ¢. 392, c. 294-

295] Bonpoch! a1 CaMOIIPOBEPKHU:

1. Kakune xunematuueckye napbl AMUTHPYIOTCS P HAPE3aHUM 3y0UaThIX KOJIEC METOLOM
oOxkara?

2. Yo Takoe yepBsuHas ppesa, 10J05K, EBEp?
3. Uro Takoe mpou3BoAsIIEe KOIECo?

4. XapaKTepHUCTHKHM METOJIOB KONMPOBaHUs M oruGanus. O6nacTs npuMeHeHus. 5. B uem
3aKJII0YAETCsl METOJ KOMIMPOBAaHUS MPH 3yOOHape3aHnu (MHCTPYMEHT, JABHKEHUS,
JIOCTOUHCTBA M HEIOCTATKH)?

Tema Pacuer u Tabnu4yHOe onpesiesieHre peKUMOB Pe3aHus Ipu 3yOOpe3aHHH.

KoHncTpykiuu 3y00pe3HbIX HHCTPYMEHTOB.

Metoandeckue ykazaHHs

[Tpu Hape3aHuu 3y0UaThIX KOJIEC C YUCIIOM 3yObeB z= 60 MPUMEHSIOTCSI OJJHO3aXOIHbIE U

nByx3axoaHble Gpé3bl. Ecam uncno 3yObeB Hape3aeMoro KoJjieca M YMCiIo 3aX010B (pe3bl

HE UMEIOT OOIIMX MHOXKHUTEIEH, TO OepeTcst (hpe3a MHOT03aX0 THAas.

['my6una pe3aHus t onpenenseTcs YUcaIoM MpoXo10B, HEOOXOAUMBIX JIJIs TOJIHOW 00paboTKU

BraJuHbl. [Ipy yepHOBOM Hape3aHUH YMCIIO IPOXOJ0B BHIOMPAETCS B 3aBUCUMOCTH OT

MOJyJIsl Hape3aeMoro 3y0a, MOLTHOCTH CcTaHKa U sxecTtkocTu cuctemsl CITH/I.

[{unuHapuyueckne Koieca ¢ MOJyJIeM m = 2 MM U KOHMYECKHE KoJieca ¢ MOAyJIeM m = 3 MM

Hape3aroTcs 3a oAuH npoxol. Koneca ¢ 0onbpIyuM MoysieM Hape3aroTes 3a JiBa IpoXoJia.

[Tpu 3TOM NEpBBI MPOXOJ MPOU3BOAUTCSA ¢ TIyOuHOM pe3zanus t = 1,4m, a BTOpoii - ¢

riyouHoit pezanus t = 0,7T.

YuCTOBOH MPOXO/1 IIPOM3BOIUTCS 33 OAUH IPOXO]] 32 HCKITIOYEHHEM 00paOOTKH IMIIMHIPHYECKIX

KOJIEC ATUCKOBBIMH ,Z[O.H6$IKaMI/I IIPpU BBICOKUX Tpe6OBaHI/IHX K II€pOXOBATOCTHU
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00paboTaHHOM MOBEPXHOCTH U K TOYHOCTH 3yObeB KoJieca (IIpyu m =3 YUCIIO MPOXOA0B i = 2).
[lecTepHu- Banuku, 0OpadaTbiBaeMbI€ B LIEHTPAX, J1aXKe MPU MaJIbIX MOJIYJISAX Hape3aroTcs 3a
2-3 mpoxoja.
[Tonaya s 3aBUCHUT OT 33JJaAHHOTO KayecTBa MOBEPXHOCTH HApe3aeMbIX 3yObeB U
TpeOyeMoii TOUHOCTH, MOUTHOCTH U JKECTKOCTH CTaHKa; MPOYHOCTH MEXaHW3Ma MO/Jauu;
oOpabaTeiBaeMOro MaTepuaia; pa3MepoB HapezaeMoro 3y0a. [logaun npu Hape3aHuu
BHYTPEHHUX 3yObE€B KOJIEC JOJIOSIKAMU CO CPETHUM JAUAMETPOM 75 MM BBIOMPAIOTCSI 110
TabJIMIaM PEeKOMEHIyeMbIX 0/1a4 /71l Hape3aHus KoJlec BHEITHeTo 3aneruienus. [Ipu
CpeIHEM JHaMeTpe J0JI0sIKa MEHbBIIIE 75 MM Mojlaya YMEHbBIIIAETCS.
B nensx moBbIICHHS MPOU3BOAUTEIHHOCTH (pe3epoBaHus 3y0UaThIX KOJIEC YEPBIUHBIMU
MOJYJBHBIMH (ppe3amul U (ppe3epoBaHuUs IUTHIIEBHIX BAJIOB YEPBAYHBIME (ppe3amu
PEKOMEH]IYIOTCSI OCEBbIE MepeMelieHus (Gpe3bl 3a BpeMs paboThl MEXTy MepeTOYKaMHU.
DTO JaeT BO3MOKHOCTh YBEITMUUBATH CKOPOCTh pe3aHus 10 30%.
[Tomyuuts monusiid TekeT [loanucarbes Ha
pacchuIKy!
HaznauyeHnue pexxMOB pe3aHus MpY MIEBUHTOBAaHUH 3y04aThIX KOJEC UMEET HEKOTOPhIE
ocobeHHOCTH. J1J1s IIEBUHTOBaHMS KOJIEC C MPSIMBIMH 3YObsIMH TPUMEHSIETCS TUCKOBBIN
IeBep ¢ KOCHIMU 3yObsIMH, HAKJIOHEHHBIMH K OcH TIoJ yriioMm 10-15°, a muist KoJiec ¢ KOChIM
3yOOM - TIpsIMO3yOBIe IIEBEPhI MM KOCO3YObIe ¢ pa3HUIICH B HAKJIOHE 3yOheB KoJleca U IeBepa
B nipenenax 10-15°. ans noBbIIeHUsSI TOYHOCTH IIEBUHTOBAHUS YHCIIO 3yObeB y 1IeBepa
OepeTcsi HeKpaTHBIM YUCITy 3yObeB.
[Tpu meBMHTOBaHUU TITyOWHOM pe3aHust SBISETCS MPUITYCK Ha 00pabOTKY, KOTOPBIi
OTIpeNIeNIIeTCs B 3aBUCUMOCTH OT (opMBI 3y0a (MpsiMOil, HAKITOHHBIH ), BETMYHHBI MOTYJISL U
yraa 3anerienus (o npoduito). [Ipu meBUHroBaHUN OMPEENAIOT 1Ba BUA MOAaY: SO -
MPOJIOJIbHAS TT0/1a4a CTOJIa 3a OJIMH 000POT JIeTalli, MM/00; Spaj - paaraibHas Mmojavya Ha
OJIMH XOJ cTosa, MM/Xof. OKpy>KHasi CKOPOCTh IlIeBepa Ha HAYaJIbHOM JIHaMeTpe
OTpeJIEISETCs B 3aBUCUMOCTH OT 00padaThIBaEMOT0 MaTepHaia.
MorHocTh 3y0o(dpesepoBanus N onpezensercs o pacueTHbIM (hopMyIaM UITH 110
HOpMAaTHBaM.
Jluteparypa [1, c. 392, ¢. 312-318] Bonpocsl
JUTSL CAMOTIPOBEPKHU:
1. B yem 3akmrouarorcs 0coGeHHOCTH TIpoliecca hpe3epoBanus?
2. OObsicHUTE 3HaUEHUE BCEX BEIMYMH B (pOpMyiax pacyeTa OCHOBHOT'O BPEMEHH
NPY Pa3ITUYHBIX OMEPAITHSIX.
3. Kak onpenenuTs 3aTpaThl BpeMEHHU Ha TEXHOJIOTHYECKOe 00CITyKUBaHUE MTPU
3y0Ope3HBIX paboTax.
4. Yro moHMMAeETCs MOJ ONTUMAIbHBIM PEKUMOM PE3aHus Mpu paboTe Ha
METAIIOPEKYIINX CTAHKaX.
5. Kaxkue BB H3HOCA IPEOOIATAIOT MIPH HU3KUX CKOPOCTSIX pe3aHus u nmouemy? B
YyeM 3akirovaercs ux gundeckas npupoaa?
6. OODBICHHUTDH BIUSHUE DJIEMEHTOB PEXKUMa pe3aHus Ha TEMIIEpaTypy pe3aHus

Pazgea Ilporsarusanue
Tema [Ipouecc npotsaruanus. Pacyer u TabanuHoe omnpeeneHue
palMOHAJIBHBIX PEKUMOB PE3aHMs IIPU NPOTATUBAaHUU MeTonnyeckue ykazaHus

[IpoTsaruBanue — MmexaHuueckas 00pab0oTKa BHYTPEHHHUX U HAPYKHBIX MOBEPXHOCTEH C

MPSIMOJIMHEWHOM 00pa3yIoIIe ¢ TOMOIIBbI0 MHOTOJIE3BUITHOTO PEXKYIIET0 HHCTPYMEHTA -
22



IPOTSDKKU. 3ar0TOBKA MPU MPSIMOJIMHEHHOM MPOTATUBAHUM HENoiBMXHA. OCOOEHHO

3¢ (heKTUBHO MPOTIATUBAHUE CIOKHBIX U (PacoOHHBIX mpoduiieit 3aroroBok. Haxomut
LIMPOKOE MPUMEHEHNE B MACCOBOM U CEPUIHOM IPOU3BOJACTBAX. B MelKocepuitHOM U
€IMHUYHOM IMPOU3BOJICTBAX 00pabaThIBAIOT MOBEPXHOCTH, K KOTOPBIM MPEIBSABISIOTCS
BBICOKHE TpeOOBaHUS K TOUHOCTHU U MapaMeTpaM IIepOXOBAaTOCTH.

OcHOBHOE OTIIMYME MPOTATUBAHUS OT IPYTUX METOJIOB 0OPaOOTKH - OTCYTCTBYET ABUKECHUE
nogauu Ds. 3naueHune nomayuu 3akir04eHo B KOHCTpyKiuu camoro PU. Pazmep kaxmoro
MOCIEAYIONIETO 3y0a MPOTSAKKHU, OONbIIE TPEIbIIYIIEro Ha BEIMYNHY, YUCICHHO PaBHYIO
nojaue Ha 3y0 Sz. Kaxxplit 3y0 TONBKO OJUH pa3 YIyBCTBYET B IPOLIECCE PE3AHMUS.
[IporsaruBanreM 00pabaThIBAIOT pa3IMYHbIe BHYTPEHHUE U HAPYKHBIE, a TAKKE
MIOJTyOTKPBITHIE TOBEPXHOCTH.

CymecTByeT /1Ba BapHaHTa MPOTATUBAHU: CBOOOIHOE U KOOopAnHaTHOE. Bee

IPOTSKKU pabOTalOT HA PACTSKEHHE, T. K. cUjia P npukiaapiBaeTcsl K 3aMKOBOM 4acTH.

Ecnu cuna npukinansiBaeTcs K 3aHEH 4acTU MPOTSHKKU, TO TaKOM MeToa 00paboTKu
Ha3bIBAIOT NPOIIMBAHUEM, A PEXKYILUN HHCTPYMEHT - poluBKoi. [IpommBka paboraer Ha
cKaTtue U npoAoiabHbIN M3ruo0. [IpormmBKy vaie Bcero NpuMEHSOT AJis KaTUOPOBKU
BHYTPEHHUX OTBEPCTUI BBICOKON TOYHOCTH. MIHOT1a mocneaHne CeKIUU MPOLIUBKU WIIH
MPOTSKKHU BBINOJHAIOT HOTYKPYTJIBIMU JIJISl PAa3BaJIbLIOBKH - CIUIAKUBAHUS IEPOXOBATOCTU U
IIPUJIaHUS] IOBEPXHOCTH BBICOKHX 3KCILTyaTallHOHHBIX CBOWCTB.

[Tpu npoTAruBaHUHM MPUMEHSIOT TPODUIBHYIO, TEHEPATOPHYIO U ITPOTPECCUBHYIO

CXEMBI CpE3aHHUs MPUITYCKa.

[Tpu npodunsHON cxeme cpe3aHus MPUITyCKa reoMeTprudeckas popma Bcex 3yObeB 1mo100Ha
pOo(UITI0 OKOHYATETHHO 00pa00TaHHOM MOBEPXHOCTH 3aTOTOBKH. DTa CXeMa pe3aHus UMeeT
OTpaHUYEHHOE MPUMEHEHHE BCIICACTBUE TPYJHOCTH U3TOTOBJICHUS MPO(UIBHBIX MPOTSIKEK.
[Tpu reHepaTopHOI cxeme cpe3aHus MPUITYCKa NEPBbIN 3y0 MPOTSKKUA UMEET KPYTITYIO
dbopMy, Bce mocneayronre 3yObs UMEIOT TakkKe KPyriyio (opMy B BUJIE YacTel OKPYKHOCTH -
nyr. Ouu OoJiee MPOCTHI B M3TOTOBJICHUH, UX MPOIIIE 3aTa4NBaTh MIOBTOPHO M C€0ECTOMMOCTh
UX U3TOTOBJIICHUS HIDKE, YeM y MPOTSKEK, padoTaromux 1no npodpuinbHoi cxeme. KBagpartHsie,
MHOT'OTpaHHbIE, KOOPJAWHATHBIE IPOTSKKHU AJIsl CPE3aHMsI MPUITyCKa U3TOTOBJISIOT 1O
TeHEPATOPHOU cXeMe.

[TporpeccuBHyIO cXeMy pe3aHus HCIIONb3YIOT, KOTa NpoduiibHOe U

TE€HEPATOPHOE MPOTITUBAHUE HEBO3MOXKHO.

B kauectBe COTC (COX) npu npoTAruBaHUM UCIIOJIb3YIOT SMYJILCUH,

cynb(odpe3oi1, a Tak xKe cMech KepocruHa U Macia. O0paboTka 4yTyHHBIX

3aroTOBOK IpoM3BOAMTCS 0e3 oxnaxkaenus. Jluteparypa [1, c. 392, c. 266-270]

Bormpocs! 1u1st camonpoBepKu:

1. KakoBbl 0cOGEHHOCTH MpoLiecca Pe3aHus TP IPOTATUBAHUN?
2. Yto 06ecreunBaeT BHICOKYIO TOUHOCTL (DOPMBI M pa3MepPoB 00pabaThiBaeMOoi
MOBEPXHOCTH TPH MPOTATHUBAHUH?

3. Yro obecneunBaeT LEHTPUPOBAHKE 3aTOTOBKH 10 OCH TPOTSHKKH, €CIIU MPOTATUBAETCS
OTBEPCTHUE B JIUTOM MM IITAMIIOBAHHOW 3aroTOBKe 0€3 ee MpeBapuTesIbHON 00paboTku?

4. B kaxux OeJIX MHOrJa IMPUMCHAIOT MMPOTATUBAHHUEC BMCCTO APYIUX METOJ0B
00paboTKH, HaIIpUMep cTporanus, ppesepoBanus?

Pazgen [lnudosanue

Tema AOpa3uBHble HHCTpYMeHTHI. [Iponece numdosanus Meroauueckue
YKa3aHUs
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HImudoBanre — mpouecc 06pabOTKH 3ar0OTOBOK pe3aHreM adpa3uBHBIM HHCTPYMEHTOM
(kpyramu, 6pyckamu, abpa3uBHBIM HHCTPYMEHTOM Ha THOKOW OCHOBE, CBOOOIHBIM
abpa3uBoM). AOpa3nBHBIC 3€pHA PACIIOIOKEHBI B Kpyrax 0ecropsa0YHO U yAeP>KUBAIOTCS
CBA3YIOIIMM MaTepuanoM. [Ipu BpaiieHuu Kpyra B 30HE €ro KOHTaKTa ¢ 00pabaTbiBaeMoi
MOBEPXHOCTHIO YaCTh 3€PEH Cpe3aeT MaTepuall 3aroToBku. O0paboTaHHas TIOBEPXHOCTD
MPEJICTaBIsIeT COO0M COBOKYITHOCTH MUKPOCIIEIOB BO3IEHCTBHS aOpa3uBHBIX 3€pEH, TOATOMY
MHOT 1A IUTH(OBaHKUE OTPENEISIOT KaK YIpaBisieMOe U3HAIIMBAaHUE 3ar0TOBKUA. CKOPOCTh
pesanust ipu nutrdoBanuu 30m/c. [lmndoBanneM MOKHO TPOU3BOAUTH YHCTOBYIO 00pabOTKY
3arOTOBOK U3 Pa3IMUHBIX MaTEPUAIOB, UMEIOIINX Pa3HYIO TBEPJIOCTH (I 3arOTOBOK U3
3aKaJIeHHBIX CTaJlell — 3TO OCHOBHOM c1ioco6 006paboTku). [lomyuuTh MOMHBIN TEKCT
[Tonnucatbes Ha pacchliKy! CxeMbl HUTM(QOBAHUS:

- Hapy>kHOe KpyTrioe nuiidoBanue B 1ieHTpax (riyOuHHOE, Bpe3Hoe, NUIH(OoBaHUE ABYX
B3aMMHO NEPIIEHINKYIISPHBIX TOBEPXHOCTEH); -TTocKoe nutndoBanue nepudepueit u
TOPLIOM KpyTa; -BHyTpeHHee NITH(OBaHHE;

-BHYTpEHHEe IITU(POBaHUE C TNIAHETAPHOU MOIauei; -

OecuieHTpoBOe HUIM(oBaHUE; -TPODUIHLHOE MUTH(HOBAHKE.

AOpa3uBHBINA HHCTPYMEHT, B OTJIMYHE OT JIE3BUMHOTO HHCTPYMEHTa, UMEET MHOXKECTBO
PEXYIIMX MUKPOJIE3BUM, PAaCIIOIOKEHHBIX XaOTUYHO. ENMMHNYHOE 3€pHO HIITU(POBAIBHOTO
Kpyra MOKET pacrolaraTbCs Ha HEKOTOPOM PAacCTOSTHUM OT 00padaThiBaéMO TOBEPXHOCTH,
CKOJIB3UTH 110 00paOOTaHHOM MOBEPXHOCTH (CKOIB3SIINE 3€PHA), TPOHUKATD B
00paboTaHHYIO TTOBEPXHOCTh Ha HEOOIBIIYIO TITyOUHY U 1e(OPMHUPOBATH MaTEpHAIT
3aroTOBKH, TOJIBKO IUIACTUYECKH (I€(pOPMUPYIOLIUE 3€pPHA), IPOHUKATh B 00pabOTaHHYIO
MOBEPXHOCTh Ha TITyOUHY,

JIOCTAaTOYHYIO JUISI CHSTHS CTPYXKHU (pexyuue 3epHa). [lo cpaBHEHHUIO C JIe3BUNHHOM
00paboTKoil nuMpoBaHNE XapaKTEPU3YETCs MOBBIIICHHBIM COIPOTUBICHUEM PE3AHHIO,
MOCKOJIbKY CKOJIB3SIIIINE 3€pPHA CO3JAI0T JIOTIOJIHUTENbHOE TpeHHe, AeopMupyomue 3epHa —
JIOTIOJTHUTENbHBIE YIPYTYIO U IUIACTHYECKYIO 1e(OpPMalIK, a Y PEKYIIUX 3yObeB YIIIbI
pe3aHus HeonTUMalbHbIe. KpoMe Toro, cuia pe3anus Ha €JUHUYHOM 3epHe O0JIbIIe, HO TaK
KaK CHUMAIOTCS MUKPOCTPYKKH, CyMMapHasi CUJIa pe3aHusl HeBeJIHKa. 3a cueT
JIOTIOTHUTENBHOTO TPEHUS U AeQopMaliiil TeMieparypa B 30HE pe3aHHs 3HAUUTENbHO BHIIIIE,
4YeM IpH JIe3BUIHON 00paboTKe, TOATOMY BO3MOXKHBI CTPYKTYpPHBIE PEBpAIllEHUs] MeTalljla B
30He pe3anus (npuxorn). Jlureparypa [1, c. 392, ¢. 345-363] Bonpocs! 115t caMOTIPOBEPKH:

1. HauGonee pacnpocTpaneHHbIE CXeMBbI NUTU(GOBAHUS.
2. ['MaBHOE IBUKEHME I BCEX TEXHOJIOTHMYECKUX CIIOCO00B NUIH(pOBAHHS.

3. OCHOBHEIE y3IIbI KPYIJIONLIH(OBAIBHBIX CTAHKOB

Tema Pacuet n TabnuuHoE OIMPECACIICHUC pallMOHAJIIBHBIX PEXKNMOB
pe€3aHusd IpU pa3jIndHbIX BUAAX H_UII/I(bOBaHI/ISI MCTOI[I/I‘ICCKI/IC YKa3aHusAa

['maBHBIME (haKTOpaMU, BIUSIONUME Ha BEIOOP NUTH(OBAIBLHOTO KPYTa, SBISIOTCS CBOMCTBA
o0OpabaTeiBaeMOro MaTepuasa, OKpy>KHasi CKOPOCTb Kpyra, METo/l IITU(OBaHMUSI, KIIACC
YUCTOTHI TOBEPXHOCTH.

Okpy’kHasi CKOPOCTh IIIN(OBAIBHOTO Kpyra vV 3aBUCUT OT BUA CBSI3KU U MPOGUIS Kpyra.
JlommycTrMbIe MaKCUMAJTbHBIE OKPY KHBIE CKOPOCTHU IS OOBIYHBIX MUIH(OBATHHBIX KPYTOB:
Ha KepaMHUUYeCKOMU CBsi3ke L = 25+35 M/c, Ha GakeauToBOM cBsizke L = 30+ 50 M/c.

Jlist obecriedeHust HAUOOIBIICH MPOU3BOIUTEIIEHOCTH BBICOKOTO KJIACCA YHCTOTHI
MOBEPXHOCTU MTPU MUHUMAIBLHOM M3HOCE Kpyra CieayeT MIPUHUMATh OKPYKHYIO CKOPOCTh
Kpyra OJM3KoN K MaKCUMAalbHO JOITYCTUMOM.
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Oxpy’KHasi CKOPOCTh JIETAIM V U YaCTOTa BPALLEHUS ONPENEISIOTCS B 3aBUCUMOCTH OT
nuameTpa nuudoBaHUs TPYIIbI MaTepranoB. Ha n3MeHeHHbIe ycinoBus 00paboTku
BBOJIATCS TIONPAaBOYHBIC KOI()PUITUSHTHI.

Pexumbl pe3aHusi KOPPEKTUPYIOTCS TaKkKe Ha MOMPAaBOYHbIE KOI()PHUIIMEHTHI B 3aBUCUMOCTH
0T 00pabaTbIBa€MOro MaTepHaa, TOYHOCTH U IIEPOXOBATOCTH TOBEPXHOCTH, pa3Mepa 1
CKOPOCTH NIUTH(OBAIBLHOTO Kpyra, crocoda nuiidoBaHus U KOHTPOIIS pa3MepoB, GOPMBI
MIOBEPXHOCTH M KECTKOCTH JIETAJIH, CTETICHH 3all0JIHEHHS CTOJa, (POPMBI MIITH(OBATHHOTO
Kpyra (YareuHslii, cerMeHTHbIH). [lonpaBounsie ko dunrentsr Kk Ha nmogauy
ONPEAEIAIOTCS B 3aBUCUMOCTH OT TOYHOCTH U JKECTKOCTH CTaHKA.

[TpoBepoUHBIM pacueToM OmpeaeNsieTcs MOIIHOCTD NUTH(OBAHUS MTPH BHIOPAHHOM

pexxume 0o6padotku Np.

[Tpu onpenenenuu nojaay cieayeT UMETh B BUJy, YTO HUTH(OBAHUE TTOBEPXHOCTH COCTOUT
U3 TPEX ITAIOB:

a) co3/]aHKe Ha4aJlbHOTO HATATa B CHCTeMe — Iojlavya Kpyra Ha TiyOuHy nuindoBaHus
BPYYHYIO HJIH C TOMOIIBIO THIPABINYECKOTO YCTPOMCTBA; POJODKHTEILHOCTD 3TOTO dTara He
npesbiaet 0,05 MUH U yJIebHBIN BEC €70 B ONEPALIUY HE3HAYUTEIICH;

0) ycTaHOBUBIIMIICS MPOLIECC, B TEUEHUE KOTOPOI'O CHUMAETCSI OCHOBHASI YaCTh MPUITYCKa;
MOJIEPIKUBAETCS PEKUM, YCTAHOBJICHHBIN Ha IIEPBOM 3Talle; IPU KaKJOM IIPOX0JIe
nuM(oBaTbHBIN KPYT MOJAETCA B HAIIPABJICHUU TTTyOUHBI NUIH(OBAaHUS HA BEIUYUHY
MIOIIEPEYHOM MTOJAUH;

B) 3a4KCTKa, [IPH KOTOPOM JOCTUTalOTCs 3aJlaHHbIe pa3Mephl, MIEPOXOBATOCTh MOBEPXHOCTH
U KAauyecTBO IIOBEPXHOCTHOro cios. Ilpum 3auucTke ynpyras cucreMa BO3BpAaILAeTCs B
UCXOJHOE MOJIOKEHHE.

J11s IepBOTO U TPETHETO ATANOB NUIH(OBAHMSA 10/1a4a Ha TITyOUHY SBISIETCS

BEJIMYMHOUN MIEPEMEHHOM.

Jiis yriporeHus HOpMUPOBaHUS B TAOJIUIAX YCTAHOBJICHBI CPETHUE 3HAYCHHUS TI0ja4
(paauanbHBIX U MOMEPEYHBIX) 32 BCE BpeMs IIUKJIa NUIH(OBAaHUS, T. €. BO BCEX TPeX 3Tanax
nugosanus. COOTBETCTBYIOIIHE MONPABOYHBIE KO PUIIMEHTHI Ha 110/1a4y, IPUHATHIC B
3aBHCUMOCTH OT TOYHOCTH, IIEPOXOBATOCTH IMOBEPXHOCTHU U APYTUX TEXHOJOTHUYECKHUX
(hakToOpoB, U3MEHSIOT BpeMs 00pa0OTKH, TJIABHBIM 00pa30M 3a CYET BpEMEHU Ha
BbIXaxuBaHue (110 20% OT OCHOBHOTO BPEMEHH).

[TpomonbHbIe MUHYTHBIE TTO1a4M SM ONPEeNSIOTCS B 3aBUCUMOCTH OT IIUPUHBI KPyTa

U KJIacca YUCTOTHI MOBEPXHOCTHU AJI HAPYKHOTO NUTM(OBAHUS C MPOJI0JIBHOM Mofauei.
AHaJOrM4HO OIpesiessieTcs onepeyHas nojada S B MM Ha X0J1 CTOJIa JIJIs INIOCKOTO
numdoBaHus nepudepueii kpyra.

['my6una pe3aHus — mnojava Ha IIyOMHY StX WM Sto onpenenseTcst B 3aBUCUMOCTH OT
JuameTtpa UM oBaHus, MPO10JIbHON MUHYTHOM Noauu U npumnycka. [lpu miockom
HUTM(OBAHUH TOPILIOM KpyTa 1o/ia4ya Ha IIyOuHy Sto 3aBUCHT OT PUBEICHHOM

mmpusbl numdoBanus Brp. Jlutepatypa [1, c. 392, c. 345-363] Bonpocs! 1is
CaMOTIPOBEPKH:

1. Tlopsamok HasHaYeHMs PEKUMOB pe3anus npy utMdoBanuu [10IyYUTh TOIHBIA TEKCT
[Tonnucarscs Ha pacchlIKy!
2. Cwunbl pe3anus npy nUMpOBaHUH

3. MU3HOC U CTOMKOCTH KPYTOB
Pa3nen Ou3nko-XxUMHYECKHE METOIbI 00pabOoTKH
Tema Dnexkrpopuzndeckue u MEKTPOXUMHUECKUE METO Il 00pabOTKU

Meronnueckue ykazaHus
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DnexTpodu3nIecKre 1 AIEKTPOXUMHUIECKIE METOIBI 0 CPAaBHEHUIO C OOBIYHON 00pabOTKOM
pe3aHueM HUMEIOT psijl peumyinecTB. OHH MO3BOJISTIOT 00pabaThIBaTh 3ar0TOBKH M3 MAaTEPHAIIOB

C BBICOKMUMHU MEXaHWYECKUMH CBOMCTBaMU (TBEp/bIE CIUIABBI, ajiMa3, KBapIl U JIp.), KOTOPbIE
TPYJHO WJIH MPAKTUYECKH HEBO3MOXKHO 00pabaThiBaTh Ipyrumu Mmerogamu. Kpome storo,
yKa3aHHBIE METO/IbI IaI0T BO3MOXKHOCTD IOJTy4YaTh CaMbl€ CIIOKHBIE TIOBEPXHOCTH, HAITPUMED
OTBEPCTHS C KPUBOJIMHEHHON OChI0, TITyXue oTBepcTus hacoHHOro npoduis u T. 1. K unciy
TaKUX METOJIOB OTHOCSAT JIEKTPOIPO3UOHHYIO, JIEKTPOXUMHUUECKYIO U aHOIHOMEXAHUYECKYIO
00paboTKy MeTasioB. B 0CHOBE 31IEKTPOIPO3MOHHOM 00paOOTKU METAILIIOB JICXKHT MPOLIECC
AIIEKTPO3PO3UH, T. €. pa3pyLICHHs] IOBEPXHOCTEN NEKTPOIOB IIPH FIEKTPUUECKOM pa3psijie
Mexay HUMH ( 56). DIEeKTPOIPO3UOHHYI0 00pabOTKY MPOU3BOIAT HA CHICIIUATBHBIX
(2JIEKTPOUCKPOBBIX, AITEKTPOUMITYILCHBIX) CTAHKAX.

HuctpymeHTOM 7151 00pabOTKH CITYKHUT JIEKTPOJ], U3TOTOBJICHHBIN U3 MEH, JIAaTyHHU, OPOH3HI,
TFOMIHHWS HJTM HEKOTOPBIX Apyrux MarepuaioB. OH umeeT (opMy, COOTBETCTBYIOMIYIO (hopme
TpeOyeMol MMOBEPXHOCTH 00pabaThIBAaEMOM JIeTaH.

3aroToBKy MOMEIIAIOT B BaHHY C *KHUJIKOCTBIO, HE MPOBOJISALIEH SJEKTPUUECKUHN TOK.
WHCTpyMEHT U 3aroTOBKY MOJKIIOYAIOT B CTAHKE K ICTOYHUKY AJIEKTpUdeckoro Toka. [Ipu
COMMKEHUM MHCTPYMEHTA (KaTo/1a) U 3ar0TOBKHU (aHO/1a), KOT/1a UCKPOBOU MPOMEXKYTOK
CTaHOBUTCS OUYEHBb MAJIbIM, MEXKIY HUMU MPOUCXOIUT AIIEKTPUUECKH pa3psa. B pesynbrate
Temreparypa Ha oOpabaTsiBaeMO IOBEPXHOCTH 3aroTOBKM MrHOBEHHO focturaet 8000—10
000°C, yTo MPUBOJIUT K MECTHOMY PaCIUIaBJICHUIO, YACTUYHOMY MCIIAPEHUIO U B3PBIBO-
MoI00HOMY BBIOPOCY MUKPOYACTHUIL C IOBEPXHOCTHU 3arOTOBOK. BEIOPOIIICHHBIE YACTHUIIBI
MeTaJljia B JKUJKOM cpefie 3aTBepIeBaIOT U OCeAaroT Ha JHO BaHHKI. [Ipu mogaue anekrpona-
WHCTPYMEHTA UCKPOBBIE Pa3psiibl MHOTOKPATHO MOBTOPSIFOTCS U, 00pPa3yIOT B 3aTOTOBKE
JYHKY, 0TOOpakaroIiyto (opMy HHCTPYMEHTA.

DIIEKTPOIPO3HUOHHYIO0 00PAOOTKY MIMPOKO MPUMEHSIOT JIJISl TOJTYUCHHS Pa3IMUHbBIX OTBEPCTHUH,
Ma30B, YIUIyOJIeHUI MPU U3TOTOBJICHUH IITaMIIOB, pecc-PopM, KOKHIIEH U T. 1.
DIIEKTPOXUMHUYECKass 00pabOTKa 3aKITF0YAETCs B TOM, YTO MO BO3/IEHCTBUEM JIEKTPUUECKOTO
TOKa pa3pylIaloTCs MOBEPXHOCTHBIE CJIOU METaJlIa IeTall, TOMEIEHHON B AJIEKTPOIIUT.
Yacrtuiel MeTana, Jiexaliue Ha IOBEPXHOCTH JETalll, PaCTBOPSIOTCS B 3JIEKTPOJIUTE, U JI€Tallb
CTaHOBUTCS OJIeCTAIICH (IIEKTPOIUTHUECKOE TOJUPOBAHUE), B TOM CIIy4yae, €CIIU MOBEPXHOCTH
JIOJKHBI OBITh TIPUIAHBI OIPEJICIICHHBIE pa3Mephl, MPUMEHSIOT CIIEUATbHBIN HHCTPYMEHT IS
MEXaHUYECKOTO YJAJICHUs Pa3pyILICHHOH IIEHKU MeTaia. AHOAHO-MeXaHndeckas oopaboTka
METAJIJIOB IOCTPOEHA HAa COUETAaHUH JIEKTPOIPO3ZUOHHOIO U AJIEKTPOXUMHUUECKOTO MTPOLIECCOB.
AHOIHO-MEeXaHUYECKH crmoco0 00pabOTKH METAUIOB MPUMEHSIOT JIIs 3aTaYUBaHUS
TJIACTUHOK U3 TBEPJIBIX CILIABOB U JJIS PE3KH OUEHb TBEPJIBIX U BA3KUX MeTauioB. Jluteparypa
[1,c.392,c. 107-118] Bonpocs! ajisi caMONIPOBEPKH:

1. Uro Takoe 311eKTpoIpo3roHHast 00paboTKa?

Kaxkoii Tok ucnonszyercs mpu 390 u ero BennunHa? Kakue quamna3zoHbl HAPSKEHUS

ucnonb3ytoT mpu 320? Kakue cpensl Ucoab3ytoT npu 29507

Tema: YncTtoBas u ynpousstomnias 00paboTka NOBEpXHOCTEH BpalleHUs

MeToaMu 1actuaeckoro aepopmuponanus (I111J1) Meroauueckue
yKa3aHUs

[ITJ] — sT0 MeToa 00pabOTKH AeTaneit 6e3 CHATUS CTPYIKKH, IPU KOTOPOM IJIACTHYECKU
neGpopMHpyeTCs TOJIBKO MOBEPXHOCTHBIH CJ10H eTaneil 6e3 HapyleHHs LeJIOCTHOCTH. B
pesyabrare [111/] ymeHbmIaeTcst mepoxoBaTOCTh MOBEPXHOCTH, YBEITHUUBACTCS TBEPIAOCTD
(MHKpOTBEpIOCTh) MeTallIa, o0ecrieunBaeTcsi popMooOpa3oBaHue ONpeAeIEHHON MUKPO- HITH
MaKpo(OpMBbI TOBEPXHOCTH, B TOBEPXHOCTHOM CJIO€ JIETAJM BOZHUKAIOT CKUMAFOIIINE
OCTaTOYHbIC HANIPSHKCHHUS.
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DTO ylydIlaeT dKCIuTyaTalluoHHbIe nmoka3aTenu jaeraiu [1I1/] — nmoBsimaercs BHIHOCIHBOCTD
neraneit B 1,5—2,3 pa3a, CONpOTUBIEHNE CXBAThIBAHNIO, KOHTAKTHAs! BBIHOCIIUBOCTD, U
JIpyTue SKCILTyaTallMOHHbIE ITOKA3aTeIIA U3CIINs.

Oco0enHo 3(h(eKTUBHBIM SBIISETCS YIIPOUYHEHHE JIeTallel, MMEIOIINX KOHCTPYKTHUBHBIC
WJIM TEXHOJIOTUYECKUE KOHIIEHTPATOPbI HANPSHKEHUM, BBITOYKH, TaJITENN U JP.
Hoctounctom I1ITJ] saBnsieTcst TeXHONOTMYECKass YHUBEPCATbHOCTh M1 SKOHOMUYHOCTh
Meroja. [1o xapakrepy B3auMOJEHCTBUSA HHCTPYMEHTA ¢ AeTaibio MmeTtoasl [T/
MO/Ipa3/IeNsAeTCa Ha CTAaTUYECKHUE U yAapHbIE.

OCHOBHBIM MEXaHU3MOM XOJIOJHOU MIACTUYECKON JehopMaIlii METAJIOB U CIJIABOB
SIBJISIETCS. BHYTPU3EPEHHOE CABUTOBOE MEPEMEILICHUE OJTHUX YaCcTe KpUcTalia
OTHOCHUTEJIBHO JAPYTHX, OCYLIECTBISEMOE C IOMOIIBI0 MHOIOUNCIEHHBIX BUJIOB
JIBIKEHUS TMCTIOKAIIMU TI0 TUIOCKOCTSIM CKoJibxkeHus. Jluteparypa [6, c. 272, c. 245-264]
Bomnpocs! 1151 caMonpoBepKu:

1. Knaccudukanus metomnos TTIT/I.
2. XapakrepucTuka GU3MKO-MEXaHUYECKUX CBOMCTB OBEPXHOCTHOTO CIIOS.

3. IpeumymectBo MeTo10B TITTJ] 10 CpaBHEHHUIO C APYTHMU METOIAMH.

Tema: Memoowsr nogviuierus U3HOCOCMOUKOCMU U HAOCHCHOCTU PENCYUe20

UHCMpPYMeEHma.

[ToBbIIIEHNIO U3HOCOCTOMKOCTH U HaJIe)KHOCTU UHCTPYMEHTA CIIOCOOCTBYIOT:
1)  CozpaHue u NpUMEHEHHE HOBBIX HHCTPYMEHTAJIBHBIX MAaTEpHAIIOB PEXYILEH YacTH.
2) Co3nanve HOBBIX TUIIOB U KOHCTPYKIIUHA HHCTPYMEHTOB (IIPOTPECCUBHBIE KOHCTPYKITUH)
3)  BpiOop onTHMAaIBHBIX TEOMETPHUECKUX MAPAMETPOB PEXKYIIEH yacTu (Yriibl, pOPMBI
Ay, Aa).
4)  BpiOop onTuManbHbIX peskuMoB pe3anus (V, S, t).
5)  IlpaBuibHas 3KCIUTyaTalus HHCTPYMEHTOB (XpaHeHHUe, COOII0ICHHE PEKUMOB
paboThI, BOCCTAHOBJICHHUE).
6) [TpoBeaeHMe TepMHUUECKONM 00PaOOTKH PEXYIIEH YacTH, 00pabOTKH MapoM, XOJIOAOM.
7)  IlpumeHeHHE H3HOCOCTOMKHUX MOKPBITUI pabouel yacTu (HaHeceHue KapOuaoB
WJIM HUTPUJIOB TUTaHA, KapOUI0B BoJb(pama).
8)  IloBbimenue kadectBa Ay; Al (I0BOJKA MOBEPXHOCTEN) HHCTPYMEHTOB.
9)  HaceblmeHne moBEpXHOCTHOTO CIIOSI HHCTPYMEHTA Cepoid, 60pOM, TEPMOXUMHUYECKAS
00paboTKa HHCTPYMEHTOB (XpOMHPOBAHUE, IMAHUPOBAHUE, A30THPOBAHUE, CYJIb(U-
nupoBaHue, OopupoBanue, hocharupoBanue).

10) VYmnpounenue nmoBepxHOCTEH HHCTpyMeHTA (Ay; A«) yIapHBIMU METOIaAMH
(mpobectpyitHOe, BUOpAITMOHHOE), yAapHOIN BOJIHOM, JIEKTPOMAarHUTHOE, JIAa3epHOE
ynpouHnenus (o 68-70 HRC).

Huanupoeanue - XAMUKO-TEPMUUECKHIA TIPOLIECC, KOTOPBIH 3aKIF0YaeTCs B
HACBIIIEHUH OBEPXHOCTHOTO CJI0S CTAIH YIJIEPOJIOM U a30TOM ITyTeM
muddy3un npu ornpenesreHHol TeMieparype. B 3aBucumoctu ot Merona
HACBIIIEHUS B IPOMBILIUIEHHOCTH Pa3In4aioT IUAHUPOBAHUE B KUIKUX
cpenax, ra3oBoe UaHUPOBAHHUE U CyXO€ [IMAHUPOBAHUE C TBEPBIM
kapOropu3aropoM. B 3aBucuMOCTH OT TemnepaTypbl IMaHUPOBAHKE
paszaensercs Ha
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BbICOKOTeMIeparypHoe (B nuamnazone 800-850°C) * HuzkoremneparypHoe (B
nuanasone 550-560°C).

Jis  MHCTpYMEHTOB M3  OBbICTpOpexyllell  cTanu  OPUMEHSAETCS  TOJIBKO
HU3KOTEMIIEPAaTypHOE LIMAaHUPOBAHUE MOJHOCTHIO 00pabOTaHHBIX MHCTPYMEHTOB, TaK Kak,
ecnu' TepMUYHOU OOpaOOTaHHBIN M 3aTOYEHHBIM WHCTPYMEHT MOJABEPraTh LIUAHUPOBAHUIO
IIpU TeMIiepaTypax BbILIE OOBIYHBIX TEMIIEpaTyp OTIyCKa, Oy/leT MOHMW)KEHA TBEpJOCTh, YTO
MpUBENET HE K MOBBIIICHUIO CTOMKOCTH, a K pe3KoMy cHukeHHto ee. [Ilupokoe nmpuMeHeHnue
Ha 3aBOJlaX HMMeEEeT XHUAKOE IIMaHWPOBAHHE MHCTPYMEHTa U3 OBICTPOpEXYIIEH cTanu mpu
temriepatype 550-560 C°. IIpouecc HachIIEHHs CTAJIA YIJIEPOIOM U a30TOM MPOU3BOIUTCSA
B BaHHAaX (TUIJISIX), HATIOJIHEHHBIX PaCIlJIaBJIEHHOMN COJIbIO (OOBIYHO IMAHUCTBINA HATPUI
NaCN).

B mporecce paboThl HAyT XUMHYESCKUE PEAKIINH OKHCIICHHS:

2NaCN + Oz = 2NaCNO; nanee
obpazoasmmiics muanuaANaCNO pearupyer ¢ kuciopoaom Bozayxa: 2NaCNO + Oz
= Na2COs + CO + Na.

Oxwucsk yraepona CO pearupyert C KeIe30M, BXOISIINM B COCTaB OBICTPOPEXKYIIEH cTamm,
00pasys kapOuJ xenesa:

2C0 + 3Fe = FesC + CO02.

Beimensromuiics aroMapHbId a30T TakK€ pPEarupyer € IKEIe30M M JIETMPYIOIIUMHU
arIieMeHTaMu, 00pa3yst HUTpuasl. KapOusl skene3a 1 HUTPUIB! MOBBIMIAIOT TBepaocTh 10 HRC
68-70 ¥ M3HOCOCTOMKOCTH MOBEPXHOCTU PEXKYILEH 4acTH MHCTPYMEHTa. Bpems BBIIEPKKU B
IIMAaHUCTBIX BaHHAX 3aBUCUT OT pa3Mepa U KOHCTPYKLUMU HHCTPYMEHTa M KoJeOjeTcs B
npenenax 5-30 MuH.

[{nanpoBaHHBI UHCTPYMEHT MMEET IOBBIIICHHYIO CTOMKOCTb. [IOBBIIIIEHHE CTOMKOCTH -
pe3ynbTaT KakK TOBBIIMIEHHOW TBEPIOCTH TOBEPXHOCTHOIO CIJIOS, TaK M IHOHWKEHHOIO
Kod(puIMeHTa TPEHHs MPU PE3aHUU, YTO YMEHBILIAET W3HOC U TMOBBIIIAET KPACHOCTOMKOCTH
WHCTpYMEHTa. Pexomenayercst nmanupoBanue ¢ riryouHoit cimost 0,01-0,03 mm, Tak kak mpu
OONBIIMX CIIOSX pexXyllas KpoMKa MHCTPYMEHTa Iojlydaercss Xpynkoi. Kuakomy
HU3KOTEMIIEPATypHOMY  I[MAHHPOBAHUIO TMOJBEPralOT MPOTSDKKH, CBeplia, pPe3b0OBOM
MHCTPYMEHT U HEKOTOPBIE APYTHe BUbI MHCTPYMEHTA U3 OBICTPOPEKYIICH CTATH.

Cyavguouposanue - mporecc HACBHIMICHHUS IOBEPXHOCTHBIX CIIOEB MeTala Cepoil.
OOpa3oBaBuinecss Ha TOBEPXHOCTH HWHCTPYMEHTAa CEPHHUCTHIE COEIUHEHHS CHIKAIOT
KOA((UIIMEHT TPEHUsI U MOBBIIMIAIOT U3HOCOCTOMKOCTh MHCTpyMeHTa. [Iporecc mpousBoautcs
npu temneparype 550 - 560° C B BaHHax cieayroniero cocrasa: 39% XJIOpUCTOro KajlbLus;
25% xnopucroro Gapust u 17% XJI0pHUCTOro HATPUsS C T00ABICHWEM CEPHHUCTBIX COCAMHEHUIA:
13,7 cepuuctoro xene3a (B nopouke)x 3,4% cepHokucioro kamus u 3,4% >xenToi KpoBsIHON
conu. Beinepxuparor ot 40 10 90 muH. [lo 1aHHBIM HEKOTOPBIX HCCIIECIOBAHUN CTOMKOCTH
CyIb(GHUINPOBAHHOTO HHCTPYMEHTa B 1,5-2 pa3a Bbliie.

Xpomupoganuio MoXXHO TOJIBEpraTh TOTOBBIE WHCTPYMEHTHI W3 PA3IMYHBIX CTalleH -
OBICTPOpEIKYILEH, JTeTUPOBAaHHON WM yriepoauctoid. Ilpumensiercss XxpoMupoBaHue J0JI0SKOB,
NPOTSDKEK M HEKOTOPBIX APYTUX HHCTPYMEHTOB. [Ipy M3rOTOBIEHUN WHCTPYMEHTA MPUMEHSIOT
TJIABHBIM 00pa3oM 3JIEKTPOIUTHYECKOE XPOMUPOBAHHE B TaJbBAHWMYECKHX BAHHAX C TOJIIMHOMN
cirost 7o 0,025 mm.

Ilpouecc odopadomku napom VHCTPYMEHTOB U3 OBICTPOPESIKYIIECH CTAIM 3aKIHOYACTCS B
MpeIBapUTEIIbHON TMPOMBIBKE HHCTPyMEHTa Mpu Temrepatype okojo 70° C cruemyromum
coctaBoM Ha Jutp pactBopa: 20-40 r coapl Na2C0s, 2040 r kayctudeckoit coast NaOH u 20-40
r tpuHarpuiidpocpara NasPO4; 3ateM MPOMBITBIN rOpsdell BOJOH MHCTPYMEHT 3arpykaetcs B

9JICKTPOIICYb C TCPMETHUIYCCKUM 3aTBOPOM (MO)KHO HCIIOJIB30BaTh MCYU IJId OTITYCKa
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uHcTpymeHTa). [Ipu temneparype 340-380° C uHCTpyMeHT BblIEpkHBaeTcs B TedyeHue 15-30
MUH [0 TOJHOrO MPOrpeBa; 3aTeM Ieub MPOJyBaeTCsl BOASHBIM mapoM, u npu 540-560° C
WHCTPYMEHT BblIepkuBaeTcsi B TeueHue 30-40 muH; 3arem oxuaxkiaeHHbli g0 50-70° C
MHCTPYMEHT OITyCKalOT B TOJOTpeToe MuHepaibHoe Macio. [lociae oOpaboTku mapoM u
MOTPYXKEHHsI B Macjo Ha MHCTpyMeHTe obOpa3yercs ToHkas (0,05 MM) IUIeHKa OKHCIIOB, a TaK
KaK TpoIiecC MPOUCXOTUT MPU TeMIIepaType AOMOIHUTEIBHOTO OTITyCKa I OBICTPOPEKYIIeH
CTaJld, TO MHCTPYMEHT MOJIy4aeT MOBBIIIEHHYIO CPEAHIOI CTOMKOCTh (€Cau OH ObUI MPaBUIBHO
3akajeH). B mpormecce 0O0paOoTKM mapoM HE MOTYT OBITh YCTPAHEHBI MOCIEACTBUS IUIOXOU
TepMUYeCKOl 00paboTku HHCTpymMeHTa. [loBBIIIIEHWE CTOWKOCTH B 2 paza W HEKOTopas
cTrabunm3anusi ToKaszarejaeil CTOWKOCTH BCIEACTBUE YIYYIIGHHS YCIOBUH OTBOJa H
YMEHBIIICHUSI HAIMIIAHUS CTPYXKKH, HapuUMEp Ha JICHTOYKAX CBeps, 0Oecledyusiv BHEIPEHUE
ATOrO MpoLECCca B MPOMBIIIEHHOCTb.

JIJIst TIOBBILIIEHHS CTOMKOCTH PEXKYIME KPOMKH CIIEAyeT 00800umib. 3aTodyka W JOBOJKA
PEXYIIMX KPOMOK, OCOOCHHO ajIMa3HbIMHU KpYramu, IO3BOJISIET MOBBICUTH CPEAHIOI0 CTOMKOCTD
psia MHCTPYMEHTOB, OCOOEHHO YHCTOBBIX, B 2-3 pa3a Ooliee, Tak KaK yIydIlIaeT KayecTBO
MOBEPXHOCTU HHCTPYMEHTa, a CJeI0OBaTeIbHO, M YyCIOBUS pabOThl pexyliedl dYactu
WHCTPYMEHTA.

OKOHUaTeNbHO HM3HOILICHHBIM MHCTPYMEHT, HAallpUMEp 3€HKEp, pa3BepTka, pe3en u T. 1.,
MOXKHO BOCCTAaHOBHTH. Memoobl 60ccmaHo8neHus COOPHOTO U IEILHOTO HHCTPYyMEHTa
pa3nuuHbl. BO3MOXXHOCTH ~ BOCCTAaHOBIIGHUS  3aJ0KE€Ha B KOHCTPYKIUSX  COOPHBIX
UHCTpYMEHTOB. Hampumep, kopiryca cOOpHBIX (pe3 pa3BEpTOK, 3eHKEPOB U T.JI. MOTYT CIYXKHTb
OYEHb JIOJITO U BBIICPKUBAIOT MHOTOKPATHYI0 CMEHY U3HOIIEHHBIX HOei. Bo MHOrUX cirydasix
BO3MOXKHOCTH JICTKOTO BOCCTaHOBJIICHUSI U OOCCIICUUBALT I€1ecO000pa3HOCTh BBIOOpa COOPHOIA
KOHCTPYKIIMU HHCTpYMEHTa. [[si OTIeNnbHBIX KOHCTPYKUUH COOPHOTO HMHCTPYMEHTa BOIIPOC
3aMEHbl HOXKEH pelaeTcsi mo-pa3HoMy. B KOHCTpyKuMsix pe3noB U (pe3 mpeaycMarpuBaeTcs
MPUMEHEHUE  HEMEepPeTauYMBAEMbIX  MHOTOTPAaHHBIX  IUIACTMHOK. Takoil ~ MHCTpyMEHT
BOCCTaHaBNIMBaeTcsi mpocTto. Korja H3HOCHIMCH BCE peXyLIMe KPOMKU IUIACTUHKH, OHA
CHHMAETCAd M 3aMEHsAeTCs HOBOM. Jlep:kaBKa CIyXUT IO TE€X IIOp, NOKa MOXHO Ha HEH
3aKpEIUIATh MJIACTHHKY.

BoccraHoBnenne HMHCTpyMEHTa 1EJIbHOM KOHCTPYKLHMM, a TakKe MHCTPyMEHTa ¢
HanasHHBIMU [UIACTUHKAMU 3HAUUTENBHO CI0XKHEE U HE BCEI/la ONPAaB/IbIBAETCS SKOHOMHUYECKH.
WuctpymMeHT MOXHO mnepenumdoBaTh Ha OnMmkalmmii pa3Mep ¢ COOTBETCTBYIOIIUM
yIayOJIeHHeM CTPYXKEYHbIX KaHaBOK. [l0oJOOHBIM IyTeM MOTYT BOCCTAHABIMBATHCS TaKHe
WHCTPYMEHTBI, KaK 3€HKEpbl, pa3BEpTKH, OOJIBIIMHCTBO BHUAOB IEIbHBIX ¢pe3. [lpu
BOCCTAHOBJIEHMH METOJOM LUIM(OBaHUS OTBEPCTUE HACAJHBIX HMHCTPYMEHTOB OCTaeTcsl B
MepBOHAYAILHOM BHJI€, HO MOXKET TaK)K€ XpPOMHUPOBATHCS B pa3mep. Psl HHCTPYMEHTOB MOXKHO
BOCCTAHOBUTh IIyTEM OTKMIAa H3HOLIEHHOIO MHCTPYMEHTa C IMOCIEAYIOLEH IOJTHOU
MEXaHUYEeCKON 00paboTKOW Ha HOBBIM pa3mep. OTBEpCTHE HACAJTHOTO HHCTPYMEHTA IIOCIE
OT)KUra pacTauMBaEeTCsl HA JIPYyTrOM pa3Mep, WM B HErO BCTABIISIETCS BTyJKa. M3 mOIOMaHHBIX
ObICTpOpeXKyIMX (Ppe3 MOryT ObITh M3TOTOBIICHBI TUIACTHHKHW JJIsl HalaWKd HA pe3lbl U T.J.
NHcTpyMeHT cieayeT BOCCTaHABIMBATh TOJBKO TOI/A, KOIZJAa 3TO  ONpaBIbIBAETCS
3KOHOMUYECKHU.

YnpouHeHue pabounx MOBEPXHOCTEH MHCTPYMEHTA YAAPHBIMU METOJAAMU MPUMEHSIOT IS
yBEJIMYEHHUS] Tpejiesia BBIHOCIMBOCTH. MeTonbl OCHOBaHbl Ha YAApHOM JEHCTBUM Ha
MOBEPXHOCTU HMHCTpyMeHTa pabouel cpeabl (TBEpHBbIX TeJ; XKUAKOCTEH - THAPOCTATHYECKOE
YIPOYHEHHUE; Ta30B - A3POCTATUYECKOE YIPOUHEHNUE).
30HBI, BOCOIPUHUMAIOIIUE YIaphl, MaJbl U OJIM3KO PACIONIOKEHBI APYT K IPYTY; B
pe3yibTaTe BCsA MOBEPXHOCTh YIPOYHSIETCS.
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Haubonee pacnpoctpaneHo apoOecTpyiHOE yHNpOYHEHHE MOTOKOM JAPOOH, MOJAI0IEeMCs
Ha MOBEPXHOCTh. DTO MOBBIIAET JOJTOBEYHOCTh, U3HOCOCTOMKOCTbh, MTPOYHOCTh M TBEPAOCTH
WHCTPYMEHTA.

JI1s1 OBBIIIEHUS! U3HOCOCTOMKOCTU MHCTPYMEHTOB NMPUMEHSIOT HAINbIJICHUE - HAHECEHHUE
Ha paboure MOBEPXHOCTH W3HOCOCTOMKUX TMOKPBITHA KapOWIOB WM HUTPUIOB THUTAHA WU
Kapou0oB BosbPpama. TommuHa MOKPBITUH S...7 MKM MOBBIIIAET CPOK CIY>KOBI HMHCTPYMEHTA B
3... 4 paza. I[TokpbITHS HAHOCIT Ha OBICTPOPEXKYIITUE U TBEPAOCITIABHBIE HHCTPYMEHTHI.

Metonsr Hanecenusi nokpeiTuii: Kb - koHAeHcanus BellecTBa W3 IMIa3MEHHOW ¢asbl B
yclIoBUSIX HOHHOM OomOapaupoBku; POIl - peakTuBHOE 3JIEKTPOJIyd4E€BOE ILJIa3MEHHOE
ocaxaenue; Tepmoaudhy3nOHHBIN METO]] TOKPBITHUS.

Ilepeuens pekoMeHIyeMbIX YUeOHBIX H31aHuil, UHTepHeT-
pecypcoB, 10NOJTHUTEILHOI JUTepPaTyphl - OCHOBHBIC HCTOUHUKH:
1. Touepumze popmoobpazoBanus u MHCTPYMEHTHL. MockBa. M3narensckuii
HeHTp «Akagemus» . 2007.

2. PexXuMBI pe3anus Ui TOKAPHbIX U CBEPIHILHO-(PPE3EPHO-PACTOUHBIX CTAHKOB ¢ YMCIOBBIM
nmporpammMHbIM yripaBienueM. CripaBounuk/Ilon pegaknueii - MockBa « MarnmHoCcTpoeHHE
» C..

3. PBbDKKMH METJIOB M PEXKYIIHE HHCTPYMEHTHL. MockBa. «BbICInas mKosay. C..

4. T'peunIIHUKOB MHCTPYMEHTHI B MAIMHOCTpOoeHnH. MockBa. 3nanue» 2007.-548 c.

5. CnpaBounuk TexHoora-mamuaoctpoutess tom 2 /Ilox pexn. , , - M.: Mammnoctpoenue-1,
c.

6. Texuonorus 06paboTKK MeTaLIOB - M.: M3narensckuil nentp «Akagemus», 200c.
- IHTEpHET-pECYpCHI:

1. Dnexrponnslii pecype «EnrHoe 0OKHO 10CTyIa K 06pa30BaTENbHBIM PECYpPCam».

®opma nocryna: http://window. *****

2. DnekTpoHHKIH pecype «DeepanbHblii HEHTP HHPOPMALMOHHOOOPA30BATENbHBIX
pecypcoy». @opma goctyna: http://fcior. *###*

3. DnextponHslii pecype «DenepanbHblii mopran «Poccuiickoe
obpazoBanue». @opma nocryna: http://www. **#**/
4. DnextponHbIi pecypc «Poccuiickuii 06me06pa3oBaTebHbIi moptany. dopMa gocTymna:

http://www. school. *****/  _ JlonmosiHUTETbHBIE UICTOYHUKH:
1. CripaBOYHUK MHCTPYMEHTAJIbLINKA/ O] pelakuuen .-MockBa. «MalmHoCTpoeHue) C.
2. CripaBOYHUK KOHCTPYKTOpa - HHCTpyMeHTanbiuka/Ilog obmeit pen. . - M.:
MammmHocTpoeHue,
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