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METAJUIOPEXYIIIU MHCTPYMEHT

Ileny  pabomer: TONYyUUTHb  TPEJCTAaBICHUE 00  OCHOBHBIX  THIAX
METaNIOPEKYIIET0 HHCTPYMEHTA.

Cooeporcanue padomer: 1. Ilo3HakoMUTCS ¢ TPeOOBAHUSMU, MPEIBIBISIEMbIMU
K HMHCTPYMEHTAJbHBIM MarepuaigaMm. 2. V3yuuTb TreoMeTpudecKue mapaMeTphl
PEXYIIET0 HHCTPYMEHTA Ha IpUMEpE TOKapHOTO pe3ua. 3. M3yunTh OCHOBHBIE THUITBI
U TEOMETpPHYECKHE TMapaMeTpbl pe3loB, ¢pe3, HHCTpyMEHTa 1 00paboTKu
orBepctuii. 4. IlozHakomutTcs ¢ aOpa3uBHBIM U  3y0000pabaTHIBAIOIIUM
WHCTPYMEHTOM.

1. UHcTpyMeHTAJIbHbIE MATepPUAJIbI

Pexxymass 4YacTe MHCTpPYMEHTa B IIPOLIECCE PE3aHUA  IOABEPraeTcs
KOMIUIEKCHOMY BHEILIHEMY BO3ECHCTBHUIO.

B mnponecce pesanust Mmeramna pabodas 4YacTb HHCTPYMEHTA OKa3bIBaeT
CIJIOBOE BO3JCHCTBHE Ha 00pabaThbiBaeMblii MaTepuan. YCWIUS B 30HE pe3aHus
IIPEBBIIAIOT IIPOYHOCTh MaTepuasga B PE3yjibTaTe IIPOUCXOIUT €ro pa3pyllICHUE
CONIPOBOXKJAIOLIEECH OTHACICHUEM CTpyXKKHU. [Ipu 3TOM K pexymen dactu
MHCTPYMEHTA TAKXKE IIPUIIOKEHBI CYLIECTBEHHBIE HATPY3KU. s BO3MOKHOCTH
MPOTUBOCTOSATh BHEIIHUM HAarpy3kam B Mpolecce padoTbl pexyllas YacTb
MHCTPYMEHTA JIOJKHA 00JIaZIaTh 8bICOKOU MEEPOOCHbIO.

[Ipn nepopMupoBaHuM MeTamiia U TPEHUH pabOYeil YaCTU MHCTPYMEHTa O
CTPYXKY W J€Tallb BBIAEISAETCS TEIIO. DTO NMPUBOAUT K HArpeBy MHCTPYMEHTa (B
HEKOTOpbIX chydadx a0 Temneparypsl Oosee 1100°C). M3-3a HarpeBa CHMXKAETCS
TBEPIOCTh M IPOYHOCTh HMHCTPYMEHTAJIBHOIO Marepuana. HarpeB HHCTpyMeHTa
OTPaHUYMBAET  CKOPOCTb  pe3aHusA, 4YTO B  CBOK  OYepelb  CHMXKAET
OPOU3BOAUTENBLHOCTh 00paboTKUM. B cBsI3M ¢ 3TUM elle OAHMM BaXKHEHIIUM
CBOMCTBOM SIBIISIETCA MENIOCHMOUKOCMb — CIOCOOHOCTh COXPaHSTh BBICOKYIO
TBEPIOCTH IIPU HarpeBe.

[Ipu TpeHMM HHCTPYMEHTa O CTPYKKY U JeTallb (0OCOOEHHO NpHU HarpeBe)
IIPOUCXOJUT U3HOC PEXKYIIEH YacTh. B pe3ynbrare U3MEHSAIOTCA €€ TEOMETPUYECKUE
pa3mepbl. CHIKAaeTcsl TOYHOCTh OOpaOOTKM U TOBBIIIAETCS  LIEPOXOBATOCTh
nmoBepxHOCTU. IloaTOMy usHococmotlikocms WHCTPYMEHTAIIBHOTO MaTepUalia TAKKE
Ba)KHA.

[Iponiecc pe3aHuss 4YacTo CONPOBOXKAAETCS BO3HUKHOBEHHEM yAApPOB U
BuOpanuii. [lo3TOMy HMHCTpYMEHTAJIbHBIA MaTepHall JOJKEH HMETh JTOCTATOYHYIO
NPOYHOCMb U YOAPHYIO B3KOCHIb.

BaxHOl  XapakTEepUCTUKOM HHCTPYMEHTAIBHOTO MarTepuana  sBISETCS
CTOUMOCTb. HaumMmeHbIllasgs CTOMMOCTH y YIJIEPOJUCTBIX CTaynel, HauOoyblIas Yy
IIPUPOIHBIX MOHOKPUCTAIUIMYECKHUX aJIMA30B.

B ITpunoxxennu | npuBeaeHbl OCHOBHBIE TPYIIIBI MATEPUATIOB AJISI JIE3BUITHOTO
MHCTpyMeHTa, a B [lpmnoxkenun 2 nns aOpa3vBHOTO MHCTPYMEHTA C YKa3aHHUEM
OCHOBHBIX CBOMCTB.
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2. 'eomeTpuyeckue napaMeTpbl HHCTPYMEHTA

Pabouast yacTb MHCTpyMEHTa JJIsi BO3MOXXHOCTH OCYUIECTBJICHUS Ipoliecca
pezanust umeer (Qopmy KiIMHA. Pexymuii KIMH HWHCTpyMEHTa 00pa3oBaH
HECKOJIBKMMH TOBEPXHOCTAMMU:

- TIJIaBHasl NepPeJAHsAA NMOBEPXHOCTb — MOBEPXHOCTh IO KOTOPOM B IPOLECCE
pe3aHusl CXOAUT CTPYXKKa;
- IJIaBHad 33/IHAS MOBEPXHOCTH — o0OpailieHa K 00pabaTbiBaeMOIl TOBEPXHOCTH

NeTau;

- BCIIOMOraTe/ibHAsl 3aJHAsl NMOBEPXHOCTHL — oOpamieHa K oOpaboTaHHOM

MMOBEPXHOCTH JETaIH.

[lepecevenne riaaBHOM MepenHeN W TJIABHOW 3aJIHEH MOBEPXHOCTEH 00pa3yroT
IJIABHYIO PeKyLIYI0 KpOoMKY. [lepeceduenue riiaBHOM nepeHen U BCIIOMOTaTeNbHOM
3aJIHE  TMOBEpPXHOCTEH 0O0pa3yloT BCHOMOIaTeJbHYI0 PeKYIIYI0 KPOMKY.
OCHOBHBIE 3JIEMEHTBI TOKAPHOTO pe31a MOKa3aHbl Ha puc.l.

Puc.1. DnemMeHThbI TOKapHOTO pe3na
| — pexymas yacte; || — npucoennuuTeNnbHAS YacTh (JepHKaBKa).
1 —nmepenHsst MOBEPXHOCTD; 2 — TIIaBHAS 33/ HsS TOBEPXHOCTD; 3 — IIaBHAs PEXKYIlas KPOMKa;
4 — BepiInHa; 5 — BCIOMOraTtenbHas 3aHssl IOBEPXHOCTh;6 — BCIIOMOraTeIbHasl pesKyIas KpoMKa

dopMy pexyield 4acTh WHCTPYMEHTA OMHUCHIBAIOT CTATHYECKUE YTIIBI (YTJIIbI
3atouku). JImsi W3MepeHus YIJIOB CYIIECTBYET CHCTEMa TpPeX KOOPIAWHATHBIX
mIockocTel (puc. 2):
- OCHOBHAasl IJIOCKOCTH — Yy pe3Ila COBMAJaeT C OMOPHOH IMJIOCKOCTHIO JACPKABKU
(mepreHaIuKYIsIpHA CKOPOCTH TJIABHOTO JBIKEHUS PE3aHNUSA);
- IUIOCKOCTH pe3aHusi — TIPOXOJUT KacaTeabHO PEXYIIeH KpOMKEe B
paccMaTpuBaeMOl TOYKE M MEePIEHANKYIISIPHA OCHOBHOM TNTIOCKOCTH;
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IJIABHASl CeKylas IUIOCKOCTb — IPOXOJHUT YEPE3 PAacCCMAaTPUBAEMYIO TOUKY M
NEPHeHAUKYJIIpHA K OCHOBHOM IJIOCKOCTHM M IJIOCKOCTH pe3aHusi (B He
paccMaTpUBaETCs MOJIOKEHUE TIepe/THEN U 3aIHEeN TOBEPXHOCTH MHCTPYMEHTA).

fnockocme flobeprocms pesanus

pesanu Obpabomanras
nodepxHacms

Jenobras
NAOCKOLTD

Puc. 2. KoopauHatHble MIIOCKOCTH

['eoMeTpust pexxyliei 4acTH TOKapHOTO pe3lia Mmoka3zaHa Ha puc.3. Yka3zaHHbIC
VIIbl  O0ECNEYMBAIOTCS TPU HM3TOTOBJICHUM W 3aTOYKM HMHCTpyMeHTa. [lpwm
HA3HAYCHUH BEJIIMYWHBI YTJIOB YUUTHIBAIOT: HHCTPYMEHTAIBHBIN U 00pabaThIBacMbIC
Marepualibl, Gopmy JieTalu, cnocod o0padoTKu U Jp.

Puc.3. I'eomeTpusi TOKapHOTO pe3lia
A - A —BciomorareibHas CeKyIas IockocTh; b — b — rmaBHas cekymas MiIoCKOCTb
0L - TJIABHBIM 3aIHUM YIOJI; 01 - BCIIOMOTATEJIbHBIM 3alHUM YIOJI; ¥ - IEPEIHUN yroJ;
B - yron 3aocTpeHus; ¢ - TJABHBIM Yroyl B IUIAHE; (b1 - BCIIOMOTATENbHBINA Yrosl B
IJIAHE; A - YTOJI HAKJIOHBI TJIABHOM PeXyIIeil KPOMKH.
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3. Knaccndukanus MeTauIopexylero HHCTPyMeHTa

1. ITo Tuny:

- [EJBHBIM — COCTOUT U3 €MHOTr0 MaTepuaia (He 3p(hEeKTUBHO HCIOJIB3YETCS
JIOPOTOCTOSIIIINI HHCTPYMEHTAIbLHBIN MaTepural);

- COCTaBHOH — COCTOMT M3 HECKOJIbKHX 4YacTei, H3rOTOBJICHHBIX U3
Pa3IMYHBIX MaTEPHAIOB, YacTH MEXIy COOOM COeIMHEHBl HEPa3beMHO
(cBapka, maiika, CKJICMBaHHUE);

- COOpHBIE — 4YacTH HWHCTPYMEHTA HWMEIOT MEXAaHWYECKOE KPEIUICHHE
(Bo3MOKHaA pa300opKa U 3aMEHA U3HOIICHHBIX YJIEMEHTORB).

2. Ilo Ha3HAYEHNIO M KOHCTPYKIIUU:
- pe3Ipl;
- (¢pessl;
- HMHCTPYMEHT Juisg 00pabOTKH OTBEPCTHUH (CBEpIIa, 3€HKEPHI U AP.);
- 3y0000pabaThIBaONINI HHCTPYMEHT;
- a0Opa3uBHBIN HHCTPYMEHT.

3.1. Tunsl pe3nos

B 3aBuCHMOCTH OT HCTOJBE3yeMOTro 000PYIOBaHUS: TOKApHBIC, CTPOTAIBHEIC,
JI0JI0EKHBIE.

[To dpopme nepkaBKU: MPU3MATHICCKHUE, KPYTIIBIE.

[To BeIIOTHSIEMOM paboTe: cM. puc. 4, 5, 6.

3.2. Tunsl ¢ppe3

®pe3pl  KIACCUPUIUPYIOT MO WX  TEXHOJOTUYECKOMY HA3HAYCHUIO,
MOJIOKEHHUIO OCH OTHOCUTEIBLHO 00pabaThiBaeMON TTOBEPXHOCTH 3arOTOBKH, CIIOCOOY
3aKperUIeHUs] Ha CTaHKe, PACIOJIOKEHUI0 3yOhEB OTHOCUTEIBHO OCH BpAIlCHHUSA
dpe3sbl, hopMe pexKyIIero Je3Busl.
Haubonee pacnpoctpaneHHble THUIBI (pe3 U CXemMbl 0OpabOTKM TMOBEPXHOCTEH
3aroTOBOK Ha TOPU30HTAIBHO- M BEPTHKAIHHO-(PPE3EPHBIX CTAHKAX IMOKa3aHbl Ha
puc. 7.

DneMeHTHl (Ppe3bl U TEOMETPHUS €€ PEXKYIIUX JIe3BUU TOKa3aHbl Ha MpUMEpe
HacaJHOU NMpsAMo3yOo HUIUHApUYecKkoit ¢pessl (puc. 8, a).

®pe3bl U3rOTaBIUBAIOT C OCTPOKOHEUHBIMHU (puC. 8, 0) U 3aThLJIOBAaHHBIMU
(puc. 8, B) 3yObsAMH. VY TMOCIEIHUX CINHHKA 3y0a — 3aJHsISl TOBEPXHOCTh —
OMKCHIBACTCS TIO CJIOKHOM KPHUBOW. DTO JENaloT JJIs TOTrO, 4YTOOBI COXPAHHTH
dacoHHBII TMPOGUIL PEKYIIMX JIE3BUH TPH TMOCIEAYIONINX TMEePEeTOYKax (pe3sbl.
[TepeTouky 3aTpIIOBaHHBIX ()pE3 MPOBOIAT MO MEPETHEN TTOBEPXHOCTH.
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Puc. 4. OcHOBHBIE TUITIBI TOKAPHBIX PE3LIOB MO BHIOJIHSAEMON paboTe
a — ImpsMble; 0 — OTOTHYThI€; B — YIOpHBIE; I — IMOJAPE3HbIe A 00paboTKu
TOPLIOBBIX TTOBEPXHOCTEM; 1 — PacCTOYHbIE; € — OTPE3HBIE; K — PE3bOOHAPE3HBIE; 3
— JI7Is1 KOHTYPHOT'O TOYeHHUs; 1 — (acoHHbIe; L — nnuHa pesna; H— BbicoTa pesia;
B — mmpuHa pesna; B; — mmpuHa royioBku pesna; ¢ — yroua B miaHe; D3ar —
AMaMeTp 3aroTOBKH; C — IIMPUHA pexXyled yactu pesua; D — namamerp
NIOCAI0YHON ITOBEPXHOCTHU pe3La

a 6 vV

Puc. 5. Pe3p00BbIe CTEpKHEBBIC PE3IIBI
a — OBICTpOpEXYIINi; 0 — OCHAIIICHHBIN TBEPABIM CIIJIABOM; B — OTOTHYTHIN;

Puc. 6. Pe3p00BbIe pacoHHBIE PE3IIBI
a — MPpU3MaTHYSCKUN OJJHOHUTOUHBIN; 0 — MPU3MAaTHUYCCKU MHOTOHUTOYHBIH;
B — KPYTJIbIil (IUCKOBBIN) OTHOHUTOUYHBIN; I — KPYTJIbIii MHOTOHUTOYHBI;
\y— yroJ1 Tpo st pe3bObl
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Puc.4. Tunsl ¢ppe3

a - MWIMHAPUYECKHE;, O - TOPIIOBBIC 1T 00paObOTKH TUIOCKOCTEH; B-1 — JMCKOBEIC,
OTpE3HBIC, MPOPE3HBIE sl 00padOTKH YCTYIOB, MA30B, pa3pe3aHus; €, K - KOHIICBbIC
dbpe3bl 11 00pabOTKU YCTYIOB, TIJIOCKOCTEH, IMa30B; 3 - YIJIOBBIE  (ppe3bl IJis

00pabOTKM KaHABOK YrioBoro mpodus; u, K - ¢hacoHHble (ppe3bl s 00paboTKu
(hacOHHBIX TOBEPXHOCTEH



Puc.8. DnemMeHTbl 1 reoMeTpus pexylei 4acTu 3y0a HUIMHIPUUECKUX Ppe3
1 - oTBepcTHE CO MIMOHOYHBIM MA30M ISl 3aKperuieHus: (ppe3bl Ha OmpaBke; 2 - 3y0
¢pe3pl; 3 — cTpyKeuHas KaHaBKa; 4 - TMepedHss IOBEPXHOCTb, S5 - 3aaHsA
MIOBEPXHOCTH; 6 - pEXKYIIEE JE3BUE; /- IMOHOYHBIN 1a3.

3.3. UucTpyMeHTHI I 00padOTKH OTBEPCTHH

UepHoByto 00pabOTKY OTBEPCTUN BBIMOJIHSIOT, KaK IMPABUIIO, C TOMOIIBIO
cBepi. Llmmanpruyeckoe crimpaibHOe cBepio (puc. 9), coctout u3 pabouei gacTu 6,
menku 2, XBocToBrka 4 u nanku 3. B paboueil yactu 6 paznuyaroT pexyuyw 1 u
HaIpaBJISIONIYIO0 5 YacTh ¢ BUHTOBbIMU KaHaBkaMmu. lleiika 2 coenuHser padouyro
4acTh CBEPJIA C XBOCTOBUKOM.

Puc. 9. [lunuHapudeckoe cnupaabHOE CBEPIIO

OneMeHThbl paboyeil YacTH U TeOMETPUUYECKUE apaMeTphbl CIIUPAIBHOTO CBEP-
na moka3zaHbl Ha puc. 10. Cpepio uMMeeT ABE TIVIABHBIE PEXYIIHE KpoMmMKH 11,
oOpa3oBaHHbIE TiepecedeHueM mepeaHux 10 u 3agHux 7 MOBEPXHOCTEH JIE3BUS U
BBITNIOJIHAIOIIME OCHOBHYIO pabOTy pe3aHus; MONEPEUYHYI0 PEXYUIYyI0 KPOMKY 12
(mepeMbluKy) ¥ JABE BCIIOMOTaTelibHbIE pexyliue Kpomku 9. Ha nunmuuapuueckoi
YacTU CBEpja BIOJIb BUHTOBOM KaHABKHM PACIOJIOKEHBI IBE Y3KHE JICHTOUYKH &,
oOecreunBaroNIre HapaBJIeHUE CBEpJia MpU pe3aHuu. ['eoMeTpuyeckue napaMmerpsbl
CBepJia OMNpeNessioT ycJloBUs ero padoTel. Ha puc. 11 mokaszaHbl chemnuaibHbIC
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cBEpIa.

Puc.11. CnennanpHble TUIIBI CBEPI
a — LIEHTPOBOYHOE CBEPJIO; O — CBEPIIO I INIYOOKHUX OTBEPCTHH,
B - KOJIBLICBOE CBEPJIO

Jis mony4rcToBO 00pabOTKM HCHOJB3YIOT 3€HKEPhl M 3€HKOBKU. Jliis
YICTOBOI 0OpaOOTKU MPUMEHSIOT pa3BEPTKH M NPOTSHKKU. OCHOBHBIE THIIBI CBEPII,
3€HKEPOB M 3€HKOBOK, a TAaK)K€ METUMK IMOKa3aHbl Ha puc.12.

[Tpu 06paboTke OTBEpCTUIl HA TOKAPHBIX M PACTOUYHBIX CTAHKAX HCIOJB3YIOT
pacTo4HbIe pe3ibl puc.4.1.

[TpoTsKKM UCTIONB3YIOT 1711 00pabOTKU LMIMHAPUYECKUX OTBEPCTUH, a TaK¥Ke
MOJTyYeHUS NIUTHIIEBBIX OTBEPCTUH (B TOM YHCIIE U BUHTOBBIX) U IITIOHOYHBIX MA30B.
Ha puc. 13 noka3ansl 371EMEHTBI U TEOMETPUS KPYTIJION MPOTSIAKKH.
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Puc. 12. UactpymeHT 17151 00pabOTKH OTBEPCTUI
a — 3€HKEp LWIMHIPUYECKUH; © — 3E€HKOBKA KOHHUYECKas; B

MUWJIMHApHUYCCKasd, I', A, € — pa3BCPTKHU, K — MCTUHK

ls

lg

Puc. 13. DneMeHThI 1 reoMeTpusi 3y0a KPyTJION MPOTSIKKH.

t, — mar pexxymux 3y0beB; t,— mar kaTuOpyromux 3yobeB

3CHKOBKAa

DJIEMEHTBI KPYTJION MPOTSKKU: 3aMKOBasi 4acTh (XBOCTOBHK) li ciy>kut miis
3aKpEIICHUS MPOTSDKKK B MATPOHE TSHYIIETO0 YCTPONCTBA CTaHKa; Inerka l, — st
COCIMHEHUS 3aMKOBOM 4YacTH C IIEPEIHEU HANPABIIONIEN YaCThIO; TEPEIHSSA
HaMpaBJIAIONIAs 4acTh |3 BMECTe ¢ HAIPaBJIAIOMIMM KOHYCOM — JUIS IICHTPHUPOBAHUS
oOpabaTeIBacMOIi 3arOTOBKM B Hayalie pe3aHus; PexkKymas 4actb |4 — mmsa cpezanus
NPHUIyCKa — COCTOUT M3 PEXKYIIUX 3yObEB, BBICOTA KOTOPHIX IOCIIECIOBATEIHHO
YBEIIMYMBAETCS HA TOJIIMHY cpe3aemoro cios. KamuOpyromas yacte ls — s
npuaaHus oO0pabOTaHHOW TMOBEPXHOCTH OKOHYATENIBHBIX Pa3MEPOB, HEOOXOIUMOI
TOYHOCTH U IIEPOXOBATOCTHU; COCTOUT W3 KATHOPYIOMUX 3yObeB, opMa U pa3Mepsl
KOTOPBIX COOTBETCTBYIOT (pOpMEe M pasMepaM MOCIETHETO PeXKyIiero 3yda. 3amHss
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HAIPABJIAIOMIAs 9acTh lg CIy)KHT JUIsl HAaNpaBJICHHUS W TOJMICP)KAHUS TPOTSKKUA OT
OPOBUCAHUS B MOMEHT BBIXOJIa TMOCIEIHUX 3yObeB KanuOpyromieil uactu wu3
orBepctusi. Jnsi oOnerdenuss oOpa3oBaHUsS CTPY)KKHM Ha PEXKYIIUX 3yObsiX
BBITIOJIHAIOT CTPY>KKOPA3AeIUTEIbHbIC KAHABKH.

3.4. 3y0000padaTbIBAIOIIMH HHCTPYMEHT

CymecTByeT Ba METO/Aa MOJY4YEHMs 3BOJBBEHTHOIo mMpoduis 3yda Koieca,
KONMpOBaHUs M oOkaTa. MeToJoM KonupoBaHUs 00pabaThIBaloT 3y0darTbie Koseca ¢
MOMOIIBIO JUCKOBBIX M KOHIIEBBIX (PACOHHBIX MOIYJBHBIX (Ppe3 Ha TOPHU3OHTAIBHO-
WIK BepTUKAIbHO-(Ppe3epHbIX cTaHkax. [lo Meromy oOkara paboTaeT MHCTPYMEHT
MIPE/ICTABICHHBIN Ha puc.14.

SIS, .

e T \
LR
HerEr@EHEH

Puc.14. UHcTpyMeHT Jij1st Hape3aHus 3y04aThIX KOJIeC [0 METOTy o0Karta

Yepssaunas MOOYIbHASA @pesa (puc. 14, a) npeacrasisieT coO0M BUHT C
IPOPE3aHHBIMU TIEPIICHAUKYJISIPHO K BUTKAM KaHaBKaMH. B pe3ynbrate 3TOro Ha
YepBsIKE O0pa3yloTCs pexyiue 3yObsi, pPACMHOJOKEHHbIE [0 BUHTOBOW JIMHUMU.
[Ipoduns 3yb6a ppe3sl B HOpMATBHOM CEYEHHH MMEET TpareneuaibHyio GopMmy u
IpeNCTaBiIsAeT CcOOOW 3y0 peWKu C MepeHUM Y M 3aJHUM O YIJIaMH 3aTOYKH.
Yepsunble (ppe3bl M3TOTOBIAIOT OJHO3aXOHBIMU M MHOT03aXOAHBIMU. Uem OoJbIe
YUCJIO 3aXO0JI0B, TE€M BBIIIE MPOU3BOJAUTEIHLHOCTh (pe3bl, HO HUKE TOYHOCTb.
UepBsSuHBIMA  MOAYJIBHBIMH ~ (Ppe3aMu  HaApe3aloT UWIMHAPUYECKHE Kojeca C
PSIMBIMH M KOCBIMHU 3YOBSIMU U YEPBSYHBIC KOJIeca.

3ybopesnuiii donbsk (puc. 14, 0) npeacraBiseT co0oit 3yduaToe Koyieco, 3yObs
KOTOPOTO WMEIOT HBOJIbBEHTHBIM MPOGUIL C TEPEAHUM Y U 33aJHUM O YIJIAMH
3aToukd. Paznuyaror ABa TUna I0JIOSKOB: MPAMO3YOble ISl Hape3aHWs LWJIMHIPH-
YECKUX KOJIEC C MPSIMBIMU 3yObSIMH W KOCO3YOBIC I Hape3aHUs IMIJIMHIPHUICCKUX
KOJIEC C KOCBIMU 3yObSMH.

3ybocmpozeanvrolil peszey (puc. 14, B) uMeeT MpuU3MaTHIECKyI0 POpMy C COOT-
BETCTBYIOLIMMHU YyTJIAMU 3aTOYKH M MPSMOJIMHEMHOW pexylien kpoMmkou. [lepeannii
Y W 3aJIHUA O yTibl 00pa3yroTcsl MPU YCTAaHOBKE pe3lla B pe3lleiepiKaTesie CTaHKa.
OTH pe3lbl MPUMEHSIOT TOMApHO IS Hape3aHWs KOHMYECKHX 3yOdYaThIX KOJIEC C
OPSIMBIMU 3yObsIMU.

3.5. AOpa3uBHBII HHCTPYMEHT

AOpa3uBHBIEC YaCTULIBI HUCIIONB3YIOT B CIEAYIONINX BUIaX 00pabOTKu:
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- 1uMdoBaHUE - UHCTPYMEHT — HUTU(OBATBHBIE KPYTH);

- TIOJMPOBAHUE - UHCTPYMEHT a0pa3uBHbIE JICHTHI (LIKYPKH);

- XOHHMHIOBAaHHE — UHCTPYMEHT XOH C XOHUHTOBAJIbHBIMU OpYCKaMHU.

[Ipr HEKOTOPHIX BHUIAX MOJUPOBAHMSA, CYNEPPUHUIINPOBAHUA U MPUTUPKH
UCTIONB3YIOT HETIOCPEACTBEHHO a0pa3uBHBIC YaCTHUIIBI B BHJIE TIOPOIIKA UM MACT.

nudoBanue - 3TO Mpolecc pe3aHus MaTepUalIoB C MOMOILIBIO a0pa3UBHOIO
Marepuana, pexyIUMH >3JEMEHTaMH KOTOPOro SBISIOTCS aOpa3suBHBIE 3€pHA.
HInudoBanne npumMeHsieTCsl Kak s YepHOBOW TaK M JJIS YUCTOBOM M OTIEIOYHOMN

00paboTKH.
[Ipu nummMdoBaHWM TIaBHBIM ABW)KCHHUEM SIBISICTCSl BpAICHHE PEXKYILIETO
MHCTPYMEHTa C OY€Hb OOJBIION CKOPOCTHIO. Yame Bcero B KadecTBe

MUTH(OBATPHOTO WHCTPYMEHTA TOJB3YIOTCS MIIU(OBaIbHBIE KpyTH. AOpa3uBHBIC
36pHa  PACMOJIOKEHBI B Kpyre O€CHopsiioYyHO U YACP>KUBAIOTCS CBS3YIOIIUM
maTtepuanioM. Kaxnoe abpazuBHoe 3epHO paboTaeT Kak 3y0 (pe3bl, CHUMAsi CTPYKKY.
YacTh 3epeH OpUEHTHUPOBAHA TaK, YTO HE MOXET pe3arb o00padaThIBAEMYIO
MOBEPXHOCTh. Takue 3epHa MPOU3BOIAT padOTy TPEHHUS 10 TOBEPXHOCTHU PE3aHUSI.

Ot pa3Mmepa abpa3uBHBIX 3€pEH U BUJA CBSI3KM Kpyra 3aBUCHUT KaueCTBO U
IPOU3BOIUTEILHOCTH OOPaOOTKH.

3aganue

I[JIH IIATH HMHCTPYMCHTOB, BbLIAAHHBIX IIPCIIOAABATCIICM 3aIlOJIHHUTH Ta6J'IH]_Iy.
3apI/ICOBaTB 9CKHU3 HMHCTPYMCHTA, 3allkuCaTb C€ro Ha3BaHUC, THUII, HA3HAYCHHUC,
OPUCHTHUPOBOYHO BHUA MHCTPYMCHTAJIbHOT'O MAaTCpHalia U MAapKy, THUII 060py,ZIOBaHI/ISI
Ha KOTOPOM €TI0 BO3MOKHO HCIIOJIb30BAaThb.

Tabnuia
Ne OCKH3 HaunmenoBanue, | Wuctp. | Ob6opynoBanue | Haznauenue
TUI HHCTP-Ta Marepuai WHCTPYMEHTA
IIpuMep BBINOJIHEHUS 3a1aAHUA
Ne OcKu3 HanmenoBanue, NHcrp. O6opynoBanue | Haznauenue
THUI UHCTP-Ta MaTepHai MHCTPYMEHTA
1. ToxapHbIii TBep TIBIN Bce tunsl | OTpeska

OTpE3HOU CILIaB TOKapHBIX JeTaJeH,
peacn, T15K6 CTaHKOB TOYCHHUEC
COCTaBHOM. KOJBIIEBBIX

KaHaBOK.
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Conep:xanue oryera
1. KOHCIIEKT TEOPETHIECCKOM YacTH.
B cooTBeTcTBHH ¢ 33aJlaHUEM 3aIOJHUTH TAOJIHILY.
3. BrIBOJIBI O paborTe.

no

KoHTpoJbHBIE BOIPOCHI

Kaxune TpeGoBanus MpeabsIBISIOTCS K MHCTPYMEHTAILHBIM MaTepuaiam?

2. Uro Ttakoe TterocTtoiikocTh? Kakas TEMIOCTOWKOCTh Yy CTalei, TBEPABIX
CIUIABOB MUHEPAIOKEPAMUKH ?

3. Tlepeuncnute OCHOBHBIC BUIBI MHCTPYMEHTAIBHBIX MaTepuasioB. [IpuBemute
MpUMEPHI MAPOK.

4. Kakue TeoMeTpUYeCKUe AJIEMEHTHl 00pa3yloT PEXyIWA KIWH WHCTPYMEHTA,
YKaXUTE UX HA PUMEPE JIBYX HHCTPYMEHTOB.

5. HazoBuTe KoOpauHATHBIEC TJIOCKOCTH MHCTPYMEHTA, MOKAKUTE UX TMOJIOKEHUE
Ha IPUMEPE TOKAPHOTO pe3lia.

6. [lepeuncnure yriabl PEXYIIETO HHCTPYMEHTA, MOKAKUTE HX Ha MpUMEpE
TOKapHOTO pe3Iia.

7. Kakue Tumbpl MHCTpyMEHTA IO KOHCTPYKIUU (KPEIUICHHUIO) padodeil dacTu
3HaeTe.

8. IlepeuncnuTe OCHOBHBIC THIBI PE3IOB, OXAapaKTEPU3YWTE TPH, yKa3aHHBIC
npernojaBaTesieM, pe3la.

9. Ilepeuncnure OCHOBHBIC THIBI (pe3, OXapaKTEPU3YHTE TPH, YKa3aHHBIC
npemnojaBaresem, Qppe3sbl.

10.IlepeuriciuTe OCHOBHBIC THITBI CBEPJI, OXapaKTCPUIYHUTE TpPH, yKa3aHHBIC
npenojaBaTesieM, cBepIa.

11.Tlepeunicniure OCHOBHBIE THIBI HMHCTPYMEHTa JJi YHCTOBOW 00pabOTKH,
OXapakTepU3yhTe TpU UHCTPYMEHTA, YKa3aHHBIC MPETIOAaBaATEIEM.

12.Tlepeunicnure U OMUIIATE OCHOBHBIC TUITBI a0Pa3MBHOTO HHCTPYMEHTA.

13.Ilepeuniciure OCHOBHBIE TUIIBI HHCTPYMEHTA JUIsl 00pabOTKU 3y0UaThIX KOJIEC,
OXapaKTepU3yHTe TpU UHCTPYMEHTA, YKa3aHHBIC MPETOAaBaTEIIEM.

=

bubanorpadguyeckuii CIUCOK PeKOMEHA0BAHHBIX HCTOYHHKOB
TexHoJoruss KOHCTPYKIIMOHHBIX MarepuaioB.YueOHuk. / mox pen. A.M.
Jansckoro. U3n.5-e, ucnp. M.: Mammnoctpoenue, 2003.
IIl.®etucos, M.I'Kapnman, B.M.Marttonnn wu 1p. MarepuanoBeaeHue u
TEXHOJOTHs MeTaJuioB. M., «BrIciias mkomay, 2000.
b.A.Komaues, B.A.JluBanoB, B.M.Emarun. MeramnoBenenue u TepMuyecKas
00paboTKa IBETHBIX METAIOB M ciuiaBoB. M.: M3a-so MUCHC, 2001.
IO.II. ConnueB MarepuanoBeleHHEe W TEXHOJOTMS  KOHCTPYKLMOHHBIX
MarepuasioB. M.: MUCHUC, 1996.
IO.M. Jlaxtun «Marepuanosenenue». M.: MammHoctpoenue. 1993.
FO.M. Jlaxtua «MertamioBeneHne u TepMuyeckas oOpaboTka meTtamioBy. M.:
Meramnyprus. 1976.
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IIpunoxenne 1
HNHcTpyMeHTalIbHBIE MaTepUaIbl 1Sl IE3BUMHOTO MHCTPYMEHTA

Mapka Hasznauenue, 06;1acTh IpUMEHECHHS Temno- TBepnocthb
MaTepuana CTOMKOCTB,
°C
Craan
He
TEIIOCTOMKHUE
V8, Nuctpyment, mnoasepratomuiics auHamudeckum | 190...200 | HRC 54...58
Y10, Harpyskam (nepeBooOpadaThIBarOIINi HHCTPYMEHT, HRC 62...63
V12, py4YHbBIE METYMKHM, HaNWIbHUKM JUISI  MSTKHX HRC 61...65
V13 METaJJIOB) HRC 61...65
11X, Pyunbple HamunpHUKM M pa3BepTkd, OpurBenHble | 200...250 | HRC 62...65
XBCT, HOXH, XHUPYPTHUYECKHM MHCTpyMeHT, KpymnHbie | 250...260 | HRC 63...64
9XC, IUTALIKY U TPOTSIKKU. HRC 62...63
XBI' HRC 62...64
Tennocroiikue
P18, MarmuHHBIE METYUKH, CBEPJIIA, PE3IIbI, IJIAIIKH, 615...620 HRC 62
P12, TOJIOSIKH, Ppe3bl, pa3BEPTKH, CPESTHUE TTPOTIKKH. HRC 63
P6MS, HRC 63
P9 HRC 62
P6MS5KS, WuHcTpyMmeHT i pe3anus TpyaHooOpabdaTeiBaeMbix | 630...640 HRC 65
P9MA4KS, CILIaBOB HRC 67...69
P12D4K5 HRC 65...67
TBepable cIUIaBbI
Boasdpamo-
BbIC
BK2, BK3 YucroBoe M NOJYyYUCTOBOE TOYEHHUE, HaApE3aHHE 800 HRA 90...91
pe3b0bl, pe3Ka cTekya (BbICOKasi CKOPOCTh Pe3aHusl)
BK4, BK6 UepHoBoe ToueHHE (BBICOKAst U3HOCOCTOWKOCTD) 800 HRA 89...90
BK15 Bonouenne, o6paboTka TpynHOOOpaOaThIBaEMBIX 800 HRA 86
JeTanel (BbICOKasi CONPOTUBIIIEMOCTD yAapam)
Turano-
BOJIb()paMOBBIE
T30K4 YucroBoe TOYEHHE IIPU HENPEPBIBHOM PEXKHUME 800 HRA 92
(o4eHb BBICOKAsT H3HOCOCTOWKOCTH W CKOPOCTh
pe3aHus)
T15K6 UncToBOE M MOJYYHCTOBOE TOYCHUE 800 HRA 90
T5K10 YucToBoe cTporaHue, 4epHoBoe (ppezepoBaHue 800 HRA 88,5
Turano-
TaHTaJo-
BOJIb()paMOBBIE
TT10KS, YepHoBas u YHCTOBas o0OpaboTka 900... HRA 87...89
TT7K12, TPYAHOOOpabaThIBAEMBIX MaTepHaloB  (BBICOKas 1000
TT20K9 COINPOTHBIIIEMOCTh BUOPAIIMH U BHIKPAIIMBAHHUIO)
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Mapka Hasznauenue, 06;1acTh IpUMEHEHHS Teruo- TBepoocthb
MaTepuana CTOMKOCTB,
°C
MuHepajoKkepaMuKa
CMI1, CM2, | IlonyuuctoBasi 06paboTKa YyryHOB M 3aKaJCHHBIX 1000 HV 2200
IM-322, CTaJIe¥l ¢ BBICOKOH CKOPOCTBIO PE3aHUs.
BOK 60
CunTeTHYecKHe CBEPXTBEP/ble MATEPHAJIbI
Dneoop P, UucTtoBas 00paboTKa 3aKaJleHHBIX CTaled U 1000 HV 80 000
['excanut TBEP/BIX CILJIABOB. HV 60 000
(K01, K10)
ACB, ACIIK | O6paboTka IIBETHBIX METaJUIOB, IUIACTMAcC, 700 HV 100 000

(cuHTeTHYEC- | TBEPJBIX CILJIABOB.
KM€ ajMasbl)

Ipuioxenue 2
AOGpa3uBHbBIE MaTEpHUAIIbI

Marepuan [I;moTHOCT®, Muxpo- Mex. Teruto-
r/em® TBEPAOCTD, MPOYHOCTh, H | yCTOMYMBOCTS,
I'Tla (3epHoO 25) °C
Anmas 3,48-3,56 98,4 - 700-800
(IpUpPOTHBIN)
Anmas 3,47-3,56 84,4-98,1 14,7-55,9 700-800
(MCKYCCTBEHHBII)
Dp00p 3,42-3,49 78,5-98,1 7,6-9,0 1400-1500
Kapbun kpemuus 3,15-3,25 32,4-35,3 11,0-14,7 1300-1400
(3en1eHbIi)
DIEKTPOKOPYH/ 3,90-3,95 19,6-20,9 8,8-10,4 1700-1800
(Gemnbrit)
DIEKTPOKOPYH/I 4,05-4,15 22,6-23,5 - 1900-2000
(LIMPKOHUEBBIIN)
Kopynn 3,90-4,12 17,7-23,5 5,5-13,7 1700-1800
(IpUPOTHBIN)
Kpemenb 2,57-2,64 9,8-14,7 6,9-7,9 1500-1600
TexHuueckoe 2,50-2,60 3,9-8,8 - 500-600
CTEKJIO




