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BBEOEHUE

CrecapHble paboTel — 3TO 00pabOTKa METaIoB, OOBIYHO JOMOJHAONIAS CTa-
HOYHYIO MEXaHUYECKyI0 00pabOTKy WIIM 3aBepIlaromiasi U3roTOBJICHHE METAJUTNIECKUX
W3JIETNH COeNMHEHUEM JIeTaslel, COOPKOM MaIllnH U MEXaHH3MOB, a TAKXKe UX PEryIH-
poBanueM. CriecapHble paOOThI BBINOIHSIOTCS C MOMOILBIO PYYHOTO WIIM MEXaHU3UPO-
BaHHOTO CJIECAPHOr0 UHCTPyMEHTA MO0 Ha CTaHKaXx.

Jlromn Hayumnmuchk n1OOBIBaTH M 00pabaThiBaTh METALIBI B JaBHHUE BpeMeHa. U3
MeTallla M3TOTOBILSUIMCH OpyIusl Tpynda (TOMOpBI, KOCHI, CEpIIb), CPEACTBA 3aIlUTHI
(IIUTH, MEYM W JPYTHE), MPEAMEThl JOMAITHEro o0uxona (KOTJIBI, JaIllK{, Ta3bl),
YKpaIleHUs! ¥ APYTUe U3IEIHs.

Ha mpoTsbkeHur MHOTHX JIET METaJUTMUeCKHe M3/eNNsl U3TOTOBJISUINCH Ky3Hella-
MHU-peMeciieHHUKaMu. [lepBOHaYanbHO 3Ta TPYNNa pPEMECIEHHUKOB H3TOTOBIISIA
BPYUYHYIO pa3HOOOpa3Hble METAJUIMYECKHE U3/EIHsI, B JaIbHEHIIIEM pa3BUTHE Ky3HEU-
HOT'O pEMecia, MOSIBJICHUE Pa3InYHBIX PUCITOCOOICHHH, COBEpPIICHCTBOBAHHUE OPY Ui
NPOU3BO/ICTBA, ITPUMEHEHHE OPOH3BI U JKelle3a MPUBEIH K Pa3JIeNIeHUuIO Tpyla MeXIy
Ky3HCHAMH-PEMECCIICHHUKaMU. O}IHI/I KY3HELbI BBIITOIHATINA 60.]'[66 pr6ble " KpYIHbIC
paboThI, HApUMEp OpPYAUS TPY/a, MPEAMETHI IOMAIlIHEero 00uxoa, a Apyrue — oOosee
MEJIKUE U TOHKUE PaOOTHI.

B XIV—XV BB. nosiBisercss HOBas OTpacib Ky3HEYHOTO NPOU3BOJCTBA — XO-
JIOZIHAs KOBKA METaJlla, TO €CTh OKOHYATeNbHas ero o0paboTka Oe3 HarpeBa, a BMECTe,
¢ Hell — u cinecapHoe pemecio. Haubonee TUIMMYHBIMU MPEACTABUTEISIMUA 3TOH OT-
paciu ObUIM 3aMOYHMKH — MacTepa [0 M3roToBJeHui0 3amkoB. B nauane XVIII B.
3aMOYHMKOB Ha3bIBAIU «IlLIoccepamMm». Co BpeMeHeM HHOCTPAHHOE CJIOBO MPUOOPEIo
Oosee mupokuii cMbIci. Tak BO3HHUKIIO HAa3BAaHUE «CIIECapby.

OOpa3s1pl opyXus, OpyIuld TpyZAa, pa3iINYHbIX MEXaHW3MOB (3aMKOB, 4acOB, Ma-
IIMH) U APYTHX W3AENUHA IOpakaloT HAc CIIOKHOCTBIO 0OpabOTKH, THIATEIbHOCTHIO
OTZAEJKH, CBUJETENBCTBYS O TOM, YTO XOJOAHAs 00paboTKa MeTasia, UCKYCCTBO pe-
3aTh METAJUI BPYYHYIO OBUIM IIMPOKO PAcIpOCTPaHEHbI HECKONBKO CTOJICTHH Haza,
Pa3BuTHe TEXHUKH MHOT'MM 0053aHO TAJIAHTJIUBBIM PYCCKHUM JIIOIAM. DTH «yMETbLBDY,
KaK MX TOTJa Ha3blBAIN B HapoJle, ObUTM Pa3HOCTOPOHHE Pa3BUTBHIMM JIIOJbMHU, KOTO-
pBIE CaMOCTOSITENIFHO PEIIAIN CIOXHBIE TEXHOIOrHueckue 3agadn. OCOOCHHO CBOUM
MacTepCTBOM CIIaBHJINCh MOCKOBCKHE, TYIbCKUE U ypadbckue MacTepa. OO HCKyccTBe
PYCCKHX MAacTEepOB - «yMETBLIEB» IIOBECTBYETCS B pAaccka3e pYCCKOro IMcaTens
H.C. JleckoBa «JleBmiay, repoit KOTOPOTro TYJABCKUI MacTep JIeBIra Ha yauBJICHUE aH-
TJIMACKUM MacTepaM MOAKOBAJI CIENaHHYI0 MM MUKPOCKOIIMUYECKHX Pa3MepoB OJIOXY.

B Hacrosiiee Bpems ydeHble, HH)KEHEPBHI, TEXHUKH M paboure MHOTOE CIENalH,
9TOOBI 3aMEHHUTH TSDKEIBIN, MAIOIPOU3BOAUTEIBHBIA PYIHON TPy paboToi MexaHM3-
MOB 1 MamH. C MOSBICHHEM METANIOPEXKYIINX CTAHKOB U MX COBEPIICHCTBOBAHUEM
MIOCTETICHHO COKpAIlaiach posib M AOJIS PYYHOTO TPyJa, KOTOPBIM CTal 3aMEHSTHCS
TPYAOM CTPOTAJBIIAKOB, TOKapeH, Qppe3epoBMHKOB, MUIH(OBIMKOB U aAp. Ho omgHOI
13 BeAymmx ocraercst npodeccust ciecaps. Ilo-mpexxHeMmy IHEHWTCS TPyX ciecaps-
MacTepa, OT KOTOpOro TpedyeTcsi yMEHHE BBINOIHATH BCE BHIBI PYJHOH 00pabOTKH
METaJIJIOB.

HHCTPYKIMSA ITO BE3OIMTACHBIM YCJIOBUSIM TPYJA



Jo Hayana padoTnI:

MIPUBECTH B TOPSIOK PabOUyI0 ONSKIY, YTOOBI OHA IUIOTHO TpIJIETana K Tely,
yOpaTh BOJIOCHI ITO] IIOTHO OOJIEralominii TOIOBHOH yOOp;

paboTaTh B OTKPHITON OOYBH C BEICOKHUM KaOJTYKOM 3arperacTcs;

OCMOTPETh MECTO paboThl, yOpaTh Bce MelIatomne padboTe IOCTOPOHHKE
MIPEIMETHI,

MIPOBEPUTH CIICCAPHBIA BePCTaK, KOTOPBIH JOKEH OBITh IIPOYHBIM U YCTOHYUBBIM,
COOTBETCTBOBATh POCTY pabouero;

cliecapHbIe TUCKH JOJKHBI OBITh UCIIPABHBIMU, MIPOYHO 3aKPEIICHBI Ha BEPCTaKe,
XOZIOBOW BHHT JOJDKEH BPAIIAThCs B TaiiKe JIETKO, TYOKH THCKOB UMETh XOp OIIYIO
HACEUKY;

UHCTPYMEHT U JICTAJIH PACIOIOKUTh TaK, YTOOBI H30€XKaTh JIUIITHAX JBUKCHUMN;
npu paboTe NPUMEHSTH TOJIBKO UCIIPABHBIA HHCTPYMEHT U IPUCTIOCOOI CHHUS;
CJIECapHbIC MOJIOTKH U KyBaJ'I}II)I JOJIKHBI UMETh pOBHyIO CJICTKa BI)I]'Iy'KJ'lyIO 1o-
BEPXHOCTD, IOJIKHBI 6I)IT]) HaACXKHO HACaXCHbI Ha py‘{KI/I M 3aKpCIJICHBI CIICU-
AJIbHBIMH KJIIMHBbSIMH,

HaIIWJIbHUKH, HOXKOBKH, I_Ua6epI)I JOJI’)KHBI 6I)IT]) CHa6)KCH]>I JCPECBAHHBIMU pytn(a-
MU ¢ OaHIQKHBIMH KOJIbLIAMH;

pyOslIie UHCTPYMEHTBI HE JIOJDKHBI MMETh KOCBIX M COUTBIX 3aTBUIKOB, TPELIMH
U 3ayCeHIIEeB; UX OOKOBBIC I'PaHMU HE JIOJDKHBI IMETh OCTPBIX pedep;

NPOBEPUTh, YTOOBI OCBElICHHE pabouero Mecra ObUIO JOCTATOYHBIM M CBET
HE CJISTHJI IJ1a3a;

npu paboTe OKOJIO JABWKYIIMXCS 4YacTeld CTAHKOB W MEXaHU3MOB TPeOOBaTh
OrpaXKICHHS OMACHBIX MECT;

MIPOBEPUTH UCIPABHOCTH pab04Yero 000pyJ0BAHHS U OTPAXKICHUSL.

Bo Bpemsi padoThI:

HEOOXOANMO IPOYHO 3aKMMaTh B THCKaxX JETallb WIM 3arOTOBKY, a BO BpEMs
YCTaHOBKH HJIM CHATHS €€ COOJI0AaTh OCTOPOXKHOCTh, TaK KaK MpH MaJeHUU Jie-
TaJb MOXKET HAHECTH TPAaBMY;

OIMJIKH C BEPCTAKa MM ¢ 00pabaThIBaeMON AETaIH YAAISATH TOIBKO IIETKOH;

mpu pyOKe MeTaiia 3yOWJIOM YYHTHIBATh, B KaKyl0 CTOPOHY Oe3omacHee IS
OKPY’KaIOIINX HAIPAaBUTH OTJIETAIOIINE YACTUIIBI M YCTAHOBHUTH C HYXHOW CTOpO-
HBI 3aIIUTHYIO CETKY;

paboTaTh TOMBKO B 3AIIUTHBIX OYKaX;

€CIIM 110 YCIIOBHMSAM palOTHI HENb3sl MPUMEHATH 3aIUTHBIE CETKH, TO PYOKY BBI-
MONHATH TaK, YTOOBI OTAENSEMBIE YACTUIBI OTJIETAIN B Ty CTOPOHY, IJ€ HET
JTIOJIEH;

HE IOJIb30BATHCS NPH PabOTax CIydalHBIMHU IMOJACTAaBKAaMH WJIM HEHCIIPABHBIMH
TIPUCTIOCOOIEHUSIMUY;
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®  He JONYCKAaTh 3arps3HEHHS OICKbI OCH3MHOM, KEPOCHHOM, MaCJIOM.
ITo oxoHuaHuIO padoTHI:

® CIIOXWTh HHCTPYMEHT, PUCITOCOOJIEHHS U MaTepHasbl HA COOTBETCTBYIOIINE Me-
cTa;

e Heo0XOJUMO TIIATEIHLHO YOpaTh pabouee MecTo;

e B0 M30SKaHWE CAMOBO3TOPAHUS IPOMACICHHBIX TPSITOK ¥ BOZHUKHOBEHUS TOKapa
yOpaTh WX B ClENUAIbHBIE METATUTHYECKUE AIIUKH, IIOTHO 3aKPHITh KPBIIIKOH.

Kaxnpiii 00s13aH XOPOIIIO 3HATh U CTPOTO BHIMOJHSITH BCE TPEOOBAHMUS, U3JIOKEH-
HbIE B JaHHOW MHCTPYKIIMH IO TEXHHUKE O€30MacHOCTH, a aJMUHHCTpAIMs J0JDKHA
obecreunTh pabodyee MECTO BCEM HEOOXOMUMBIM M CO3JIaTh HOPMAJIBHBIC YCIOBHS
Tpyaa Uit 6€30MacHOr0 BBIMOIHEHUS paOOTHI.

MHCTPYKIMS O MEPAX ITOKAPHOM BE3OITACHOCTH

e OTBETCTBEHHOCTh 3a MOXAPHYIO 0€30MaCHOCTh ayAUTOPHH HECeT MacTep Ipou3-
BOZACTBEHHOI0 00y4eHHUs (COTNIacHO IpHKa3a PeKTOpa akaJeMun);

e K pabote Ha 000pPYIOBaHMH M YCTAHOBKAX IOMYCKAIOTCA TONBKO JIMLA, MPOLIEA-
1K€ TPOTHUBOINOKAPHBIA HHCTPYKTaX MO POCIIUCH;

e 3ampelnacrcst KypeHue B ayJUTOPHH;

e 3ampernaercs 3arpoMoXk1aTh MpeIMETaMi IBaKyallMOHHbIEC IIyTH U BBIXOJIBI;

e 3ampemaercs NepelvlaHUPOBKa IIOMEIIEHHUs 0e3 COrflacoBaHMS C OpraHaMH rocy-
JIApCTBEHHOW MPOTHBOIIOKAPHOMN CITYKOBI;

e 3amperacrcsi XpaHeHHE B IIOMEIIEHUH EMKOCTEH C TOPIOYMMU JKUIKOCTSIMH;

e  OOTHPOYHBIA MaTepHa CKIaJbIBaTh B METAUINIECKUE SMUKU C KPBILIIKAMH;

e DJEKTPOYCTAaHOBKM 3KCIUIyaTHPOBaTh TOJIBKO B COOTBETCTBHUM C MpaBUIIaMH
YCTPOMCTBA 3JIEKTPOOOOPYAOBAHMS, INPABWIAMH TEXHUYECKOH HKCIUTyaTallH
3IIEKTPOYCTAHOBOK IIOTpeOUTENEH;

e B nomemnieHnu Bce AIEKTPOYCTAHOBKH H AJIEKTPOIPUOOPHI TOIDKHBI OBITH 00€CcTOo-
YeHBI T0CTIE OKOHYAHUS 3aHATHH,

e KaTeropuuecku 3anpemaercst SKCIUIyaTalys HEUCIIPaBHbIX 3IEKTPONPHOOPOB;

e KaTeropuuecku 3anpermaercsi HCIoNb30BaTh AN Lieliel 00orpeBa HeCcTaHIapTHBIE
(caMornenbHBIC) 3IEKTPOHATPEBATEIBHBIE IPUOOPHT,

e Jlna memeit oborpeBa pasperraeTcs MCIONIB30BaHUE AIIEKTpoodorpeBatenei, 00o-
PYAOBaHHBIX TEPMOPETYISATOPAMH;

e [lomemnienne MOMKHO OBITH OOECIIEUEHO MEPBUYHBIMH CPEICTBAMHU MOXKAPOTYIIe-
Hust. He nmomyckaercsi MCTIONBb30BaHME CPEICTB MOXKAPOTYIICHUS HE 1O Ha3Hade-
HUIO;

e [lpu oOHapyXeHHN MO)Kapa KKABIM IpaXkIaHUH 00s3aH:

- 00ecTOUNTh IEX, MACTEPCKYIO;
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- HEMEIUIEHHO coo0ImuTh 00 3ToM 1Mo TenedoHy 01 B mokapHYr YacTh (TIpH
9TOM HEOOXOAMMO Ha3BaTh aJpec 00BEKTa, MECTO BO3HHKHOBEHHS IOXKapa,
HA3BaTh CBOIO (haMILTHIO);

- TMPUHATH IO BO3MOXKHOCTH MEPHI IO 3BAKYaIUH JIFOJICH, TYIICHHUIO ToXapa
Y COXPaHHOCTU MaTEePHAILHBIX IICHHOCTEH;

- OpraHM30BaTh BCTPEUY MOIPA3JICICHUI MOXKapHOW OXpaHbl M OKa3aTh IIO-
MOIIb B BBIOOPE KpaTYaMIero MyTH IS MOIbe3/1a K o4yary moxapa;

o Tlo npuOBITHH MOXXAPHOTO MOJPA3ICICHIS] MACTEP MPOM3BOJICTBEHHOTO 00y4e-
HUS 00s3aH MPOUH(POPMHUPOBATH PYKOBOJIUTENS TYIICHUS TIOKapa O HAJTHYUH
B MOMEIIICHUM YCTaHOBOK U O0OPYJOBaHUS, a TAKXKE OPraHW30BaTh MPHBJICUE-
HHUE CHJI ¥ CPEIICTB OOBEKTA MO JIUKBUAAIINH ITOXKAPa.

SJEKTPOBE3OITACHOCTbD B CJIECAPHOM LHEXE

Paznuyaror 1Ba BHAa IMOPaXKEHWs OSJIEKTPUYECKHM TOKOM: DIIEKTPHYECKUE
yAaphl U 03KOTH.
Onexmpuueckuti yoap — 3TO MOPaXEHHUE, OXBATHIBAIOLIEE BECh OpraHU3M. Y
YeJI0BeKa KOHBYJIBCUBHO CXKMMAIOTCSl PYKH, CTHCKUBAIOTCS 3yObl, BOOOIIE TpeKparia-
FOTCs BCAKHUE MYCKYJIbHBIC ABUXCHUS, B YACTHOCTU AbIXATCJIbHBIC NBHUKCHU S pr}lHOﬁ
Ki1eTkH. [lopakeHHbIH IEKTPUUECKUM YIapOM HEPEIKO MPUXOAUT B Oecco3HATENbHOE
COCTOSIHHE, HHOT/]a OKAaHUYMUBAETCSI CMEPTBHIO.
Odicozu — 3IMEKTPUUECKUM TOKOM TOJIy4aroTCsl IIPU CONPHKOCHOBEHUM C TO-
KOIMIPOBO/SIIIIMMHU YacTIMHU B MOMEHT 3aMbIKaHUS U pa3MbIKaHUs LIENH, IPU BO3ZHUKHO-
BEHMU 3JIEKTPUUECKON AYTH U MPH KOPOTKOM 3amblkaHHMU. OkoramM daire BCEro noj-
BEPraloTcsl pykd, HO HaONIOAAIOTCS MOBPEXICHUA U APYTMX 4acTeil Tena, 0cOOCHHO
r71a3 ¥ JINa, HalpuMep OpBI3raMH pacKajeHHOI0 MeTajlla IPH BHIKIIOYEHHH PyOHIb-
HHUKOB WJIH IIPU IIEPErOpaHuy NPeIoXpaHUTeNeH.
Jlnist 3amuThl JFoAei OT MOpaXkKeH!s IEKTPUUECKHM TOKOM Ha MPEATPUATHAX
OCYIIECTBIISIOTCS CIEIYIOIINE OCHOBHBIE MEPBI:
1. Bce romele MpoOBOAAa U TOKOBEAYIIME YACTHU JIIEKTPOTEXHUIECKUX
YCTPOMCTB OrpaXkIaroTcs;

2. Bce MPOBOJA M 3JIEKTPOYCTPOUCTBA, K KOTOPHIM MPUXOAUTCS MpUKAcaTh-
csi ipu pabore (OCBETUTENBHBIE YCTPONCTBA, SIEKTPUIECKUE TIPUOOPET),
TIIATETFHO U30IUPYIOTCS;

3. Tam, rae Tpebyercs, pabOYMM IPEAOCTABISIIOTCS CIIEHUAIbHBIE H30JIH-
pYIOIIME CpEACTBA, HANPUMEP H3OJUPYIOUINE IOJCTAaBKH, PE3UHOBHIC
KOBPHKH, PE3WHOBBIEC KAJIOIIH, CTIEHaNbHast 00yBb, IEPYATKU U T.11.;
PYOMIIBHUKH U TIPEOXPAHUTENN 3aKPHIBAIOTCS 3AIIUTHBIMU KOJKyXaMH;

B PabouMX MOMEIIEHUSIX BBIBEIIMBAIOTCS IMPEIOCTEPETAIONINE TIIaKaThl,

3HAKU M HaJIHCH;

6. Ha BpeMs PEMOHTa MallliH, CTAHKOB U MEXaHM3MOB C 3JIEKTPOIPHUBOIOM
TOK BBIKITIOUAETCS;

7. DIIEKTPOMOHTaXXHBIE U 3JIEKTPOPEMOHTHBIE PAOOTHI BBITOIHSIIOTCS TOMb-
KO CHENNaIbHO 00yIEHHBIM IIEPCOHAIIOM;

o s



10.

11.

12.

13.
14.
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mpu paboTe BIEKTPOMHCTPYMEHTAMHU MX KOPITyCa JOJKHBI 0053aTeIbHO
3a3eMIISTCS; C ITOU IIEIbI0 B MECTaX, Tie MPOM3BOAATCS PabOThI C JJEK-
TPOUHCTPYMEHTAMH, YCTAHABIMBAIOTCS CIEIUATBHBIEC IITECEIbHBIE PO-
3€TKH, K KOTOPBIM MOABOIATCS 3a3eMIISIOIINE IPOBO/IA;

paboTaTh SIEKTPOMHCTPYMEHTAMHU B CHIPHIX MOMEIICHUAX HIH BHYTPH
pe3epByapoB CIEAYET B KaJollax, MONCTUIAs TI0]] HOTH PE3UHOBBIC KOB-
PHKH WU JIEPEBSIHHBIE [IIUTKH;

pu 0OHAPY)KEHUH HEUCTIPABHOCTHU B 3JIEKTPOMHTCPYMEHTAX paboTy MIn
CIeJIyeT HEMEIJICHHO MPEKPAaTUTh, a IIEKTPOUHTCPYMEHT CIaTh HA MPO-
BEPKY;

HEJIb3s JIEPYKaTh DJIEKTPOUHTCPYMEHT 3a MPOBOJ WIH 3a pabouuii WH-
CTpYMEHT (CBEPJIO, 3€HKEP H T.1I.);

paboumii HHCTPYMEHT MOYKHO BCTaBJISAThH B IIATPOH 3JIEKTPOMHTCPYMEHTA
U BBIHUMATh U3 HErO TOJBKO MOCJIE BBIKJIIOUEHHUS 3JIEKTPOMHCTPYMEHTA,
IPH [TOJTHOW OCTaHOBKE JIBUYKEHUS,

HeNb3s paboTaTh IEKTPOMHTCPYMEHTOM Ha MPUCTABHBIX JIECTHUIAX;
paboTaroeMy 3JIeKTPOUHCTPYMEHTOM Ha M30JHPOBAHHON MMOBEPXHOCTH
HCJIb3A MPUKACATBCA K Opr}KaIOH_II/IM JIIOAAM WK IpeaMETaM, HaxXo -
LIMMCs Ha TOKOIIPOBOJAILEH IIOBEPXHOCTH, HAIIpUMEp IIpU IIepeade UH-
CTPYMEHTA U JIPYTUX TOKONPOBOIAIINX NPEIMETOB.

IIpu nopaxeHuax 3JIEKTPUIECKUM TOKOM CJIEAYET HEMEIJICHHO OTIEIHUTh MO~
CTpaJiaBILEro OT NPOBOAHUKA TOKA U 3aTE€M HauaTb IPUBOIUTH €0 B UyBCTBO.

OtaeneHue MOCTPaaBIIEro OT 3JIEKTPONPOBOJHHUKOB OCYILECTBIISETCS ClIe-
JYIOIIUMH IIPUEMaMHU:

1

BBIKITIOYAIOT PYOMJIBHUKH, BBIKIIIOUATENN WM IPEIOXPAHUTENH; €CIIH 110
KaKkoW-IM00 MpUYMHE 3TOTO CAENATh HENb3d, a OTPBATh IOCTPAIABIIETO
OT NIPOBOIOB MJIM TOKOBEAYIIMX YacTeil HEBO3MOXKHO, IEPEPE3aroT Mpo-
BOJI CHELUAIbHBIMU LIMIIIAMHU C U30JIMPOBAHHBIMHU PYKOSITKAMM (Takue
LIWMIBI TOJDKHBI OBITH B KQXKJOM II€X€, I'/I€ BO3MOXHbI HECUACTHBIE CITY-
Yau OT AJIEKTPOTOKA) WM XKe IepepydaroT TOIOPOM;

€ciM MOCTpaJaBIIMii MTOBUC HA MPOBOJAX Ha 3HAYMTENBHOM BBICOTE, TO
IIpU OCBOOOXKIIEHWM €ro AEHCTBUS TOKa HAJ0 NPHUHATH HEOOXOXMMBIE
MepBbI IPOTHB €ro MaJICHNUS;

HHU B KOEM CIIydae HeNb3s OpaThcs 3a TENO MOCTPAJABIIETO HE3AIIUIICH-
HBIMH PyKaMH; 9TOOBI OTOPBaTh €ro OT MPOBOIOB, HEOOXOIMMO 00s3a-
TEJIFHO MPUMEHATh PE3NHOBBIE NEPUATKH, KAJIOMIN WIN PE3MHOBYIO MOJ-
KJIaJIKy, TaK KaK MHa4e CaM CHACAIOIINA MOXET CTaTh KEPTBOU AIIEKTPO-
yAapa;

MIPU OTCYTCTBHM CIICIHANBHBIX CPEACTB IMOCTPAJAaBIIEr0 MOXKHO OTHE-
JIUTH OT TIPOBOJOB HMJIM TOKOBEAYIIMX YacTeH MPH MOMOIIN CYXOH Jepe-
BSIHHOM NAJIKU UJIM CYXOU BEPEBKU;

€CJIM TOCTPAAABIINI CYTOPOXKHO CXKaJl IPOBOJ] MM TOKOBEAYIIYIO YacCTh
1 0CBOOOJUTH €ro HEBO3MOXKHO, HEOOXOANMO €TI0 MPUIOAHSATD M H30IH-
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pOBAaTh OT 3EMIIH, NOUIOKUB CyXH€ TOCKU WIIH PE3UHOBBIA KOBPUK; ITHUM
MIPEPBIBAIOT TOK, MPOXOAAIINNA depe3 TeIo MOCTPaAaBIIEro.

OCBO60I[I/IB MOCTpagaBUICTO OT TOKOBCAYIIHX ‘IaCTeﬁ, HCO6XOI[I/IMO TOT4acC
K€ NPUMCHUTH UCKYCCTBEHHOC JIbIXaHUE, ITPESABAPUTCIILHO ITPOJACIAaB CICAYIOUICC:

1.

2.
3.

CHATH C IIOCTPAJABIIEr0 CTECHAIOUIME €r0 YacTH OAEKIbI, Pa3BA3aTh
mapd (eciau OH UMeeTCs), pacCTErHyTh BOPOT U II0SC;

OTKPHITH JIBEPHU U OKHa,

OYHCTHUTH IOCTPAIABIIEr0 OT KPOBHU, CIW3U M, €CIIH HMEIOTCS UCKYC-
CTBEHHBIE 3YOBbI (CheMHBIE IPOTE3BI), BEIHYTH UX;

BBITSIHYTh SI3BIK C IIOMOIIBIO CIEIHAJIbHBIX MPHCIIOCOOJICHUH, a MPU UX
OTCYTCTBHH — TMaNbl[AMH, O0EPHYTHIMH YHCTON TPSIIOYKOW, Mapiiei Wiu
TUTATKOM.

OBIIIASI OPTAHU3AIIAA YYEBHOM IMPAKTUKHA HA CJIECAPHOM

YYACTKE
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OcHogubie 3a0auu y4eOHOU Npakmuky: O3HAKOMHUTHCS ¢ 00OpyZOBaHWEM, WH-
CTPYMEHTOM, IIpHEMaMH BBIITOJTHEHHSI CIIECAPHBIX ONepanuii; MOIydUTh MPAaKTHIECKUE
HaBBIKH TIPH BHITIOTHEHWH OCHOBHBIX ClIECapHBIX padoT.

MATEPUAJIBHOE OBECIIEYEHHUE CJIECAPHOI'O YYACTKA

Od6opynoBanue:
BEPCTAKH C TOBOPOTHBIMU THCKaMM;
CBEPJIMIIBHBIN CTaHOK;
Tpecc;
3aTOYHOM CTaHOK;
HOKHUIIBI PhIYaKHBIE;
pa3MeTOYHBIE IUIHUTHI;
MPUTUPOYHBIC TIJTUTHI.
Ilpucnocodsienns:
JUISl pa3BAIBIIOBKH TPYO;
JUTS TACTOBOM THOKH;
JUISL IPUTUPKU U TIOJIUPOBKY;
CTpYOLUHBI,
JUISL U3TOTOBJICHUS 3aKJICTIOK.
HNHcTpyMmeHT:
® PEXYIMH MHCTPYMEHT: HAIWJIbHUKH, HOXKOBKH, HOXKHHUIIBI pY4HbIE (TIPSIMBIC,
IpaBble, JIEBBIC), CBEpJa, 3CHKEPHI, 3€HKOBKH, pa3BepTKH, miabepbl, 3yOmia,
Kpenumeiceny, IIallky, METYUKHY;
® yrHapHbI MHCTPYMEHT: Ha0Op ClieCapHBIX MOJOTKOB C KPYIJIBIMH M KBaJpat-
HBIMH OOIKaMu, KMSHKH, KyBaJIIbl,
® DPa3METOYHbIM MHCTPYMEHT: YEPTUIIKU, KEPHEPHI;
® U3MCPUTENbHBIM MHCTPYMEHT: JIMHEHKH, IITaHTCHIUPKYIN C TOYHOCTBIO U3Me-
perus 0,1 mm, 0,05 MM, TpaHCHIOPTHUPHI, YIIIOMEPHI, MUKPOMETPHI, IITAHICH-
peficMachl, INTaHT€HIITYOMHOMEPHI | p.;
® KOHTPOJMPYIOIIMI WHCTPYMEHT: peHcMachl, KpPOHIUPKYJIH, HYTPOMEpSHI,
YTONBHUKH, IIYTIBI, KATHOPHI — CKOOBI, KaTHOPHI — IPOOKH, MaOIOHBI U JIp.

OPI'AHM3ALINS PABOYETI'O MECTA CJIECAPS

B crecapHbIX MacTepCKuMX pacrojiaraercs O0OpYyJOBaHHE WHIMBHUAYAIbLHOTO
M 00IIETO MTOIB30BAHMS.

K 000pynoBaHUIO WHIMBHUAYATHHOTO MOJIB30BAHUS OTHOCSITCS: BEPCTAKU C THC-
KaMU 1 HaOOpOM CIIECApHOTO HHCTPYMEHTA.

K obopymoBaHUIO OOIIEro IMOMB30BaHUS OTHOCSATCS: CBEPIIUIBHBIC W 3aTOYHBIC
CTaHKH, IPUTHPOIHBIC U Pa3METOYHBIE TUTUTEI, IIPECCHI, PHIYaKHBIC HOXHHUIIBI U T.1T.



11

Paboyum mecmom Ha3bIBACTCS ONPENENEHHBIH YYacTOK NPOW3BOJCTBEHHOM
TUTOLIAH 1I€Xa, YJacTKa MAcTEPCKOW, 3aKpeIUIeHHBIH 3a JaHHBIM paboduM, MperaHa-
3HAYEHHBIN JUIS BBITIOIHEHHUS ONpE/eNIeHHON pabOoThl U OCHALIEHHBIH B COOTBETCTBUU
C XapakTepoM 3Toi paboThl 000pyIOBaHNEM, TIPHCIIOCOOICHUSIMH U MaTepHalaMU.

a ;;IHVMIIMUN Jona Jowa dockeaerocmu 6 3owa Gocezoemocmy
Qe 13 x A
“.";‘”‘”"’y’” ""'gﬂ"'l‘”ﬂ ‘py - - Meneg ydodwos  Onmumonowos  PYX 8 Bepmunansmod

?:eped we donee 30° | Onmumarsnan doxobaR 30n0  padovom Joma  7OCKOCMU MU QUK

SR paboyon 30na docreaerocmy cupobannors nono-

1300 pyx S——— wenuu w2

} 1700 8
lepxnas
- 1500 - weydodnar
1000 -l 0mna

Bepxyan mewee
YaOINOR 30Mm0

YBobwarn
080

1625

:3,4-' menee
2R y&a Iwan soma

Huwwem
weydodnaw
Jowo

178ligs

@
“~
N

Pewemna nod woev |

Pucynok 1 — Knaccudukaiys pabouux 30H B TOPU3OHTAIBHOMN (2) U BEpPTUKAIb-
HOH (0); 30HBI JOCSATAEMOCTH PYK B TOPU30HTAIBHOH IIOCKOCTH
TIpH ABWXCHUH (B)
OImHUM M3 OCHOBHBIX 3JIEMEHTOB OPraHH3alllM pabodyero Mecra SBISETCS ero
TUTAaHUPOBKA.
YepTexk, 5CKHU3 IETANN JTOJDKHBI HAXOIUTHCS B YIOOHOM JUIsl IONIb30OBAHUS U Ta-
PaHTHPOBAHHOM OT 3arps3HEHHS MECTe.
[penmersl Ha pabodeM MecTe JEIAT HA MPEAMETHI IIOCTOSHHOTO U BPEMEHHOTO
MOJIB30BAHUS, 33 KOTOPBIMH TIOCTOSHHO 3aKpEIUICHBl MeCTa XpaHeHHs |
pacnonoxeHusl.

Bce nHeobxomumoe [yt pabOThI JOMKHO HAXOIUTHCS B 30HE JOCSTAEMOCTH PYK
YeJoBeKa (PUCYHOK 1).
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WHcTpyMeHTH 1 MaTepualtbl, KOTOphIE BO BpeMsl paboThl TpeOyIoTCs valie, pas-
MemaroTes: 6mke K padoTaromemy. Te, KoTopele OepyTcs MpaBoil pyKoOiH — cIipaBa,
JIEBOM pyKOMH — cleBa.

Henp3st knacth oguH mpenMeT Ha JpYyroil win Ha oOpaboTaHHYIO TTOBEPXHOCTH
JeTalu.

Pabouee MecTo Hemb3s 3arpOMOXKAATH JIMITHUMHI HHCTPYMEHTAMHU, MaTepHajIaMu,
3arOTOBKaMH U T.[.

HAYYHAS OPTAHU3ALIUSA TPYJA (HOT) CJIECAPS

HOT npenycmarpuBaer coOnoieHre ONpeIeSICHHbIX YCIOBHIA:

1. [IpaBuibHBIN BBEIOOp M pa3MeElICHHE OOOpPYAOBaHHS, HHCTPYMEHTOB,
NPUCTIOCOOJIEHUH ¥ MaTEPHUAJIOB.
2. Pexum tpyna:

e Temr (CTereHb OBICTPOTHI);
® putM (paBHOMEPHOE YepEeOBaHNUE);
3. CaHHTapHO-TUTHEHHYECKHE YCIIOBUS Tpy/a:
e Bo3aymIHas cpeaa (temrmeparypa 14 — 20°C, B 3aBUCHMOCTH OT
TSDKECTH pador);

L BJIQX)KHOCTB, 3aIllblIJICHHOCTbB, 3ara30BaHHOCTh U T.II.;
e 1rym u BuOpanuu (75 — 85 nb);
o oceemenue (800 — 1000 nk.);
® JIMYHAs TUTHCHA.
4. OcTeTndecKue yCIoBUs:
e crenozexna (yao0Hasl, Jerko CTUpAroIIasics, KpacuBasi,

COBpEMEHHas);

® palMoHaJbHAs OKpPacKa CTEH U 000pyIOBaHNU, TO3BOJISIONIAs
HE TOJIbKO JIydIlle Pa3inyuTh AETaId, HO U CHU3HTh YyTOMJISEMOCTb
rias.

OCHOBHBIE BHU/1bl CJIECAPHBIX PABOT

1100 cnecapnvimu pabomamu TOHUMAIOT 00pabOTKYy MATEpHAIOB B XOJIOJHOM
COCTOSHHH, a Takke COOPKY y3J1a MJIM MAIHHbI, BEIIOIHAEMbIC PYYHBIM H MaIlHHHBIM
CII0COOOM U NP MTOMOIIH PA3INYHBIX HHCTPYMEHTOB.

Ilens cnecapnvix pabom — nipunath 00padaTHIBAEMON JETANH 3aJaHHBIC YepTe-
KOM (GOpPMBI, pa3Mepbl HW HEOOXOAMMYIO IIEpOXOBATOCTh 00padaThIBaeMOit
TIOBEPXHOCTH.

TexHomorus ciecapHOr 00paOOTKH BKITFOUAET B ceOs PsIT OTepaIiii, B KOTOpPBIE
BXOJIAT:

o Pa3MCTKa IUTIOCKOCTHAA,
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®  pa3MeTKa IpOoCTpaH- ®  CBEpJICHHE;
CTBCHHAS; ®  paccBepiHMBaHHE;
e pyOKa; ®  3EHKEpOBaHMUE;
®  peska; ®  3CHKOBAaHUE;
®  ONWIUBAHHUE; ®  pa3BepTHIBAHHUE;
e  mrabpeHue; e  Hape3aHue pe3bObl;
®  TIPUTHPKA; ®  KIICTKa;
®  JIOBOJIKa; ®  UCKAaHKa;
e numdoBanue; e [IpaBKa;
®  TOJHMPOBAHHE; ®  DHXTOBKA;
®  TIPUrOHKA; e THOKa;
®  [IPUIACOBKA; e  pa3BasbIIOBKa,
®  pacnWIMBaHHE; e rubKa TpYO;
OPTAHU3ALIUA YYEBHOM MPAKTUKH
HA CJIECAPHOM YYACTKE
1 3anamue

W3yunts TexHUKY 0€30I1acCHOCTH NP paboTe Ha ClieCapHOM YJacTKe.
O3HaKOMHTBCS ¢ BUIAMU CIECAPHBIX PadoT.

O3HaKOMHTBCS ¢ OpraHu3aIMel pabodero MecTa ciecaps.

W3yunts KaccuUKAIMIO YSPHBIX U BETHBIX METAJLIOB.
BrInonHUTH IpakTHYECKyI0 paboTy MO PyKOBOICTBOM MacTepa.

2 3anamue

M3yunth npremsl IIIOCKOCTHOM M POCTPAHCTBEHHOM Pa3METKHU.

W3yunTh Ha3HaUCHUE, YCTPONUCTBO U MPUMEHEHHE JINHEEK U IITaHTCHITUPKYIIA.
W3yanTh TEXHUKY, PUEMbI ONWINBAHUA U PACTIMINBAHMUS.

W3yanuTh HHCTPYMEHT ISl ONMIMBAHUSA U PACIMIMBAHMA.

O3HAaKOMHTBCS C HA3HAYCHUEM U IPUMEHEHHUEM [TOBEPOYHBIX TUINT U JIMHEEK.
ITox pykoBOACTBOM MacTepa BBIIOIHHUTH IIPAKTHUECKYIO padoTy.

3 3anamue

O3HaKOMHUTKCS C TIPOLIECCOM PYOKH.

M3y4uuTh HHCTPYMEHT, KOTOPBIX IPY STOM NPUMEHSAETCS.
[IpomsBectu 3aTouKy 3yOmia.

O3HaKOMHUTHCSI C IPUMEHEHHEM Ma0JIOHOB.

4 3anamue

W3yants pe3ky MeTamia co CHATHEM M 0€3 CHATHS CTPYXKKH, HHCTPYMEHT NPH 3TOM
MIPUMEHSIEMBIH.

O3HAaKOMHTBCS C Pa3BOAKON U 3aTOYKOI 3yObeB HOKOBOYHOT'O ITOJOTHA.
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W3yunTh yCTPONUCTBO U IPUMEHEHHUE YTOJIBHUKOB U YIIIOMEpa.
BrImonHuTE pe3sky MeTaia Ha 3ar0TOBKH O] PyKOBOACTBOM MacTepa.

5 3anamue

W3y4yuth MpoIecC CBEpPJIEHHS U PACCBEPIMBAHUS, WHCTPYMEHT U IPUCIIOCOOIEHUE
MPUMEHAEMBIE TIPH STOM.

ITox pyKOBOJCTBOM MacTepa MPOU3BECTH 3aTOUKY CBEPJIa M BBIIIOIHHUTH npaK-
TUYECKYIO paboTy.

6 3ansamue

N3yunTh 3€HKEpOBaHME W 3CHKOBAHHE TOBEPXHOCTEH, pa3BEPThIBAHUE OTBEPCTHIA.
HHCTpYyMEHT U IPUCTIOCOOICHUSL.

BBIMONHUTE IPAKTHYECKYIO pabOTy O] PYKOBOJICTBOM MacTepa.

7 3aHamue

O3HaKOMHThCS C KacchuKanueil pe3abOOBbIX COSANHEHUH.

W3y4nuTh MHCTPYMEHT Ul Hape3aHusl pe3b0, 03HAKOMUTHCS C TEXHHKON Hape3aHHs
pe3b0, U3YUHUTh IPHUEMBI H3MEPEHHST MUKPOMETPOM.

Hapesars Ha 3aroToBkax HapyXHYIO U BHYTPEHHIOIO pe3b0y, 03HAKOMHUTHCS CO CIIOCO-
0aMu yJajieHus CIIOMaHHBIX METYHKOB.

8 3anamue

O3HaKOMMTBCS C Ha3HAUEHHEM, NIPUMEHEHHEM CJIECApHBIX OIepalyii; MpaBKa U pUX-
TOBKA.

M3yuuts Ha3HauYEHUE, YCTPOMCTBO U NPUMEHEHUE UUPKYIIEH, KDOHLIMPKYIIEH.

Ilox pyxoBonCTBOM MacTepa MPOU3BECTH NPAKTUIECKYIO paboTy.

9 3anamue

W3y4uth crioco0bl THOKH JHCTOBOrO METalia, TPYO, O3HAKOMUTBCS C Ha3HAYCHHUEM
Pa3BaIIBIIOBKH TPYO.

[IpousBectn npakTU4ecKue paboThl MO0 00pabOTKE METAIIOB JaBlieHueM (THOKa, pa3-
BaJIBLIOBKA) IOl PYKOBOJACTBOM MacTepa.

10 3anamue

O3HAKOMHTHCSL C MPUMEHEHHEM 3aKJICTIOYHBIX COSUHEHH, C Pa3InuHbIMH BHJIa-
MH 3aKJIEIIOYHBIX IIBOB.

W3y4uTh UCHONB30BAHUE YCKAHKH.

IMoa pyKOBOACTBOM MacTepa BBITOIHHUTH MPAKTHYECKYIO padoTy.

11 3anamue

O3HaKOMHTHCS C TIPUMEHEHUEM CIIECAPHBIX OIEparnii: mabpeHne U MpUTHpPKa,  JI0-
BOJIKA U TIOIUPOBaHHUE.

W3yauTh HHCTPYMEHT W MaTEPHAaIbl, IPUMEHIEMBIC TSI BBITOTHEHUS dTHUX ore-
pauui.
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I/I3y'II/ITB HAa3HAYCHUEC U TPUMCHCHHUC KaJ'II/I6pOB.
HOI[ PYKOBOACTBOM MACTE€pa MPONU3BECTU MPAKTUICCKUEC pa6OTLI.

Coaep:xkanue oT4eTa

1. Kparkue npaBuiia TEeXHUKH O€30MACHOCTH TPH BBITOTHEHHUH CIIECAPHBIX
pabor.

[lepeueHb U KpaTKOE OIMCAHUE CIICCAPHBIX OMEpaInil.

3. llepeuens u Ha3HAYEHUE 0OOPYAOBAHMSA, HHCTPYMEHTA H IIPUCIIOCOOIEHUIH,
HCIIONIb3YeMBIX MPH BBIMOIHEHHHU CIIECAPHBIX PaboT.

OcKku3 aeTaiu.

Mapuipyt H3rOTOBJICHUS ACTAIH.

N

o &

YEPHBIE METAJIJIbI U CIIJIABBI

Bce MmeTaminel u cruraBel ACTIATCA HA YCPHBIC U IBCTHBIC. K NEPBBIM OTHOCAT
JKEJIE30 U CIUIaBbl HA €0 OCHOBE (‘Iyl"yHbI n CTaHI/I), KO BTOPBIM - OCTAJIbHBIC.
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VYTIepoauCTIMU CTaISIMU HAa3bIBAIOT JKEJIE30YTIICPOIMCTHIE CIIABBI C COAEp-
’KaHueM yriepona 1o 2,14%. B yriaepoauctoit ctanu, Kpome yriepoaa NpucyTCTBYIOT
KpeMHHI, Maprasel, cepa, (ocdop, a3oT, KHCIOPO, BOAOPO, KOTOPHIE MONAAa0T B
CTaJlb TIPU €€ BBITUIaBKe. VX HA3BIBAIOT MOCTOSHHBIMU IPUMECSIMHU, KOTOPBIC, OKa3bI-
BAaIOT Pa3INYHOE BJIMSIHUE HA CBOMCTBA cTaid. [locTOSHHBIE IpHMecH AEIST Ha HOJe3-
HBIC (MapraHell, KpeMuii) 1 BpeaHbie (cepa, pocdop, a30T, KHCIOPOJ, BOIOPOT).

VYriepon sBisieTcss OCHOBHOM NPHMeEChi0. B 3aBUCHMOCTH OT €ero cofepKaHus
CHJIBHO MEHSIOTCS MEXaHWYECKHE CBOWCTBA CTald (TBEPAOCTh, Tpenes MPOYHOCTH,
mpezien yrupyroct u 1.4.). C yBelIM4eHHEM ero COfIepKaHUs yiydiiaercs o0paboTka
pe3aHueM, MOBBIIASTCS 3aKaTMBaEMOCTh, YyBCTBUTEIBHOCTh K IEPErpeBy, CBapHBae-
MOCTh YXYALIA€TCH.

Cepa cHWXKaeT IIACTUYHOCTh M IPOYHOCTh CTaJH, CONPOTHBICHHE MCTHpa-
HHUIO ¥ KOPPO3HOHHYIO CTOWKOCTh. D0c(hop BBI3BIBAET XJIAJHOIOMKOCTD (XPYIKOCTb
TIPY HOPMAJILHOW TeMIIepaType), yXyALIaeT IUIACTUIHOCTD U BSI3KOCTb.

MapraHeln BBOAST B CTaJIb JUIsl PACKUCIEHHUS, TO €CTh JJIsl yCTPAaHEHHs BPe[-
HBIX IpUMecel 3aKMCH jKeJe3a; MOBBIMaeT NpodyHocTh. Kpemuuit nmpu oOpIgHOM CO-
nepxxanuu (He 6omee 0,5%), Tak e Kak M MapraHel| MOBBIIIACT MPOYHOCTh CTald U
PaCKHUCIISIET CTaJb.

A30T, KUCIIOPO/ ¥ BOJOPOJ MPUCYTCTBYIOT B CTAIM B HEOONBIINX KOJIHYeE-
CTBaX, MX BJIMSHHE Ha MHOTME CBOMCTBA CTaliel HE3aMETHO, OJHAKO OHU CHJIBHO
YMEHBIIAIOT YIAPHYIO BA3KOCTh U PE3KO MOBBIMIAIOT MOPOT XJIaHOITOMKOCTH.

Cranu kiacCUpUIUPYIOT [0 MHOTHM MPU3HAKAM:

1) 1o cmocoOy POM3BOACTBA — MAPTEHOBCKASI, KUCIOPOAHO-KOHBEPTOPHAS,

OecceMepOBCKasi, TOMACOBCKas M JIEKTPOCTAJIb;

2) 10 YCIIOBUSIM M CTEIICHHM PACKHCIICHHUSI — CIIOKOWHBIC, KUTIAIINAC U MOTY-
CITOKOMHBIEC;

3) 10 XMMHYECKOMY COCTaBY — YIIIEPOIHCTBIEC CTAIN JEIST Ha MAJIOYTIIEPO-
aucteie (1o 0,3% yriepona), cpenneyrneponuctsie (0,3...0,6%) u Bbico-
koyriepoauctsie (6omnee 0,6% yriepona);

4) 10 Ha3HAYEHHIO YTIIEPOMUCTHIC CTAIIN JCIAT HA KOHCTPYKIIMOHHBIEC U HH-
CTpyMEHTaJbHbIE; KOHCTPYKIIMOHHBIE MOAPA3NENIAIOTCS Ha CTPOUTENb-
Hele (10 0,3% yrinepona) u MamuHOCTpouTenbHbIE (110 0,5% yrnepona);

5) mo kauecTBy cranm - oObIKHOBeHHOTrO KawdectBa (S<0.06%;P<0.04%),
kadyectBeHHbIe (S<0.04%;P<0.04%), ¥ CTany MOBBIIIEHHOTO KadecTBa
(5<0.03%;P<0.03%);

6) 1O CTPYKTYype B OTOKKEHHOM COCTOSIHHM YTJICPOAUCTBIC CTAaIH MOIpas-
JIETISTIOT Ha JOIBTEKTOUTHBIE, SBTEKTOMIHEIE U 3a9BTEKTOHTHBIC.

Cranp OOBIKHOBEHHOTO KauecTBa B 3aBUCHMOCTH OT Ha3HAYCHWS W TrapaHTH-

PYEMBIX XapaKTEPUCTHK ITOIPA3ACISIOT Ha TPH TPYIIIIBL:

A — ¢ TapaHTHUPOBAHHBIMA MEXaHIMYECKUMHU CBOHCTBAMI,

b — c rapaHTHPOBaHHBIM XUMHIYECKHM COCTABOM;

B — ¢ rapaHTHpOBaHHBEIMH MEXaHWYCCKUMHU CBOWCTBAMH M XUMHUYECKHM CO-
CTaBOM.

A - Cr.0, Cr.1, C1.2, C1.3, C1.5, CT.6;
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b-BCr.0, ......

B - BCr.2, BCr.3, BCr.4, BCr.5.

[Tpn o6o3HaueHNN MapKu crainy, OykBa A He cTaBHUTCs, OykBHI b 1 B craBsT-
cs1; 171t 0003HAYEHHs CTETICHN PACKUCIICHNUS T10CIie HOMEpa JOOABIIAIOT MHACKCHI: KIT —
KHITAIIAs, TIC — MOYCIOKOMHasI, ¢ — criokorHas (mpumep Cr.3mc, BCt.3cm, BCt.3cm).

KavecTBeHHast yriaepoaucras cTaib HPEBOCXOJHUT CTaIb OOBIKHOBEHHOI'O Ka-
YecTBa 0 OJHOPOIHOCTH, OHa Oonee 4yucTas 1o cepe u (ocdopy, n umeer Oonee y3-
KHe TIpeesl conepkanust yraepona. Lludper npu mapkuposke cramu (05, 08,....25-
85), mokaspIBaroOT CpeHee CoAepIKaHue YIIepoia B COTHIX JIONSX MPOLIEHTa.

VYriaeponucteie cTany He 00JalaloT JOCTATOUYHO BBICOKUMH MEXaHMYECKHMU
1 (pU3MKO-MEXaHWYECKMMH CBOMCTBAMM M HE OTBEYAIOT TPeOOBaHHSM, NpEIbsBIIsie-
MBIM K ME€TaJllaM B COBPEMEHHOH MPOMBINIICHHOCTH. sl TONy4deHus] HE0OX OANMBIX
CBOWCTB B CTaJIb BBOJAT JIETHPYIOLIHE 3JeMeHTHI. [Iporiecc 3TOT Ha3bIBaIOT JIETMPOBa-
HHEM, a MOoNy4aeMble CTaJIH — JIETHPOBAaHHBIMHU. MapraHell 1 KpeMHHUI CUUTAIOTCS Jie-
THPYIOIUMH DJIEMEHTAMH, €CITH COJIepKaHue KXk I0ro mpesbiniaer 1%.

Kaxplit erupyronimii aieMeHT o0o3Havaercs mponucHoi oykBoi: I — map-
ranel, C — kpemuuii; X — xpom; H — Hukenb; M — monmubnen; ® — Bananuii; B — Bosb-
¢pam; T — turtan; 1O — amomunuit; /1 — menp; b — Huodwit; K — kobanst; P — 60p; I1—
¢docdop; LI — uepuit; U — penko3eMenbHbIE METAIITBL.

IIpu mMapkupoBKe cTajieil ABY3HA4YHOE YMCIIO B Hayajle MapKH O3HAYaeT CO-
Jiep’KaHKe YIIeposa B COTBIX JOJISIX MPOLEHTA (1Sl KOHCTPYKIMOHHBIX CTajei), OJHO-
3HA4YHOE — COJep’KaHUE yriepoja B AECATBHIX NOIAX MPOLEHTa (U1 MHCTPYMEHTAIb-
HBIX craneit). Lludpel cTosmme nocie OyKBbl, YKa3bIBalOT HA IIPUMEPHOE COZEpIKaHNE
JIETHPYIOLIET0 dJIeMeHTa ( IPH coziepskaHuy MeHee 1% 1m¢pa OTCyTCTBYET.

[pumep: 0,10...0,15%C u 1,3...1,7%Mn - ob6o3nauaercs 121°2.
0,28...0,35%C, 0,8...1,1%Cr, 0,9...1,2%Mn 1 0,8...1,2% Si — 30XI'CA.

CnnaBbl Jxenesa ¢ yriaeponoM, coiepskamme oonee 2,14% yrnepona, Ha3bl-
BAaIOT YyryHaMH. VIMEIOT BBICOKUE JIMTEHHBIE CBOWCTBA W HU3KYIO IUIACTUYHOCTh. B
HEM cofleprkaTcsl MOCTOsIHHBIE IIpuMecH: kpeMHuit (ot 0,5 1o 4,5%) xenatenbHo, Map-
raren (0,4 no 1,3%) HexenarensHsiid, cepa 0,08...0,12% nexenaTenbHsIil 1 pocdop
0,3...0,8% >xemaTenbHO.

Ilo cTpykType 4yryHBl MOAPA3ACHAIOT Ha rpadUTOCOAEPKAIINE U HE COEp-
xKarue rpadur.

B 3aBucHMOCTH OT COCTOSHUSI YIJIEpOza M CBOWCTB CIUIaBa pas3sIMyaroT: ce-
pBIe, BEICOKOIIPOYHBIE, KOBKHE YyT'yHBI, OCITbIC YyT'YHBI U CIIEIHAIbHBIE.

MapkupoBKa 4yryHOB:

Cepeie uyrynsl — CU u nudpaMu: mepBbie 1Be — Mpeaed IPOYHOCTH MPH pac-
TSHKCHHH, TTOCIIEAYIONIUE IBE — MPEIeN NPOYHOCTH mpu m3rude — CY 12-28.

Bricokonpounsie uyrynsl — BU u nudpamu: mepBbie qBe — mpene mpodHo-
CTH TP PACTSDKEHUH, TTOCIEAYIONIHE JIBE — OTHOCHTENbHOE yiiuHeHne BY 42-12.

Koskue uyrynst — KU u nudpamu: nepsble ABe — Mpenen MPOYHOCTH MPH
PpacTshKEHHH, TOCIIeAYIONIHe 1Be — OTHOcUuTenbHOe yanuaeHne KU 30-6.
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IBETHBIE METAJIJIBI U CIIJIABBI

Bce MCTaJJIbI, 3a UCKIKUYCHUCM KCJIC3a U €TI0 CIIJIaBOB, HA3bIBAKOTCS IBCT-
HBIMH. HBCTHHG MCTaJIJIbI IOpPOru )Ie(bI/ILII/ITHI)I, MMOTOMY UX MPUMECHAIOT TaM, I'/IC
JKEJIC30YTJICPOAUCTBIC CIIJIaBbl HC MOI'YT OBITh HCITOJIb30BaHBEI. HBBTHHM METaJlaM H
CIlJIaBaM Ha MX OCHOBE IPUCYIIU 0co0ObBIe (1)I/I3I/IHGCKI/IC, MCXaHHYCCKHC, XUMHUYCCKHUE U
TEXHOJIOTUYCCKUEC CBOﬁCTBa, 6nar0)1ap51 YUCMY OHHU B pAAC CIIydacB SABJIAIOTCA HE3aMC-
HUMEIMH. B CCJIIbXO3MAIIMHOCTPOCHUN HauOobIIee pacnpoCTpaHCHUEC CPCAN IBETHLIX
MCTAJIJIOB NOJTYYHUTIU MCb, ATIOMMHUNA U HMX CIUIaBbl, IOAIIMITHUKOBBLIC CILJIaBbl Ha
OCHOB€ 0JIOBA4, CBHMHIIA.

1)Menp — MeTanm KpacCHOBAaTO-pO30BOTO IIBETA, XapaKTEPU3YIOUIUHCS BBICO-
KOW TeIUIO- M 3JIEKTPOIIPOBOAHOCTHIO, TNIACTHYHOCTEI0. Meb Jierko oOpadaThIBaeTcst
JIaBJICHUEM, HO IUIOXO pEe3aHMEeM, M MMEET He BBICOKWE JINTEHHbIE CBOICTBa W3-3a
Oomnbino ycaaku. LIIMpoko nprMeHsIeTCs B JJIEKTPOTEXHUKE B Ka4eCTBE MPOBOIHUKO-
BOro marepuaja, KpOME€ TOro M3 HEC MU3TOTaBJIMBAIOT IIPOKIAAKH, YIUIOTHUTEJIbHBIC
KOJIb1IA, H.Iaﬁ6bl n T.Ao. B 3aBHCHMOCTH OT YHCTOTBI MEb BBIITYCKAIOT CICAYIONINX Ma-
pox: M00 (99,99% Cu), MO0 (99,95% Cu), M1 (99,9% Cu), M (99,7% Cu), M3 (99,5%
Cu).

B mammHOCTpOoeHHM HauOolbllee PaclpOCTPaHEHUE MONYYHMIHM CIUIaBBl Ha
OCHOBE M€Y — JIATYHH ¥ OPOH3BI.

JlatyHp — 3TO cmjiaB MeOW ¢ IMHKOM. Pa3nnyaioT JaTyHH MpOCThie (ABOH-
HBIE), COCTOSIIME TOJIBKO M3 MEOW M IIMHKA, M CJIOXHBIE (JIETHPOBaHHBIEC), KOTOPEIE,
KpoMe MeIH ¥ LIUHKA, COJEP)KaT OJUH MM HECKOJIBKO JIETUPYIOUIUX 3JIeMEHTOB. Jlis
YAYYIICHUS] MEXaHUYECKUX CBOWMCTB JOOABIISIOT — aJFOMUHHMN, HUKENb, jKene30. s
MOBBIIIEHUSI KOPPO3UOHHONW CTOMKOCTH — OJI0BO, Maprasen. s ynydiieHus pe3aHust
— CBHUHEIL.

OObIKHOBEHHBIC JIaTyHU 0003Ha4aroT OykBod JI M nBy3HauHBIMH IH(ppamu,
MIOKa3bIBAIOIIUMH COZIEP)KaHHE MEIX B MIPOLEHTAX, CYLIECTBYET CEMb MapOK OOBIKHO-
BeHHBIX Jatyneit J199, J190, JI8S, JI80, JI70, JI68 u JI62. B cnennanbHBIX JaTYHAX 3a
oykBoii JI cienyer (B mopsake yOpIBaHUS) OyKBEeHHOE 0003HaUY€HHE OCHOBHBIX JIETHU-
PYIOLIHX 3JIEMEHTOB U IM(PHI, TIOKA3bIBAIOIINE COACPKAHNE MEAU M STHX JIEMEHTOB.
Hanpumep, oOsikHOBeHHas yaTyHb JI62 — 62%CU 1 38% nmuka; JIC59-1 — 59%Cu,
1% - cBunma u 40% 1muKa. [IpuHATH cnenyrone OyKBeHHBIE 0003HAUYEHHS JIETUPY-
IOIHX 3JIEMEHTOB: A — amomuHui, b — 6eprmmmit, JK — sxenezo, K — kpemanit, M1 —
MapraHen, Mr — maranii, H — aukens, O — onoBo, C — cuner, 1] — iuHK, X — XpoMm.

BpoH3BI — cIUIaBBl MEOW C AJIIOMHHHEM, OJIOBOM, CBHHIIOM, KpeMHHEM, Oe-
pHIUIHEM, XpPOMOM, CYpbMOM, MapraHieM. bpoH3bl MapKUpYIOTCSl CIIEIyIOMMM 00pa-
30M — B Hadaje MapKu cTaBUTCS OYKBHI bp. — OpoH3a, 3aTeM ciemyer OykBeHHOE 000-
3HA4YEHHE 3JIEMEHTOB, BXOIIIINX B €€ cocTaB (OyKBEHHOE OOO3HAYEHHE IIIEMEHTOB
aHAJIOTMYHO 00O03HAYEHMSIM B MapKHUPOBKE JIATyHEH), W 32 HUMHU IM(PBI, YKa3bIBAO-
IMe CpeqHee COMAep)KaHue 3JIEMEHTOB B MPOLEHTaX. B oTiamymu oT natyHeil y OpoH3
coJiep’KaHre MeU He YKa3bIBAaloOT, a ONpeessfoT BeranTanueM u3 100% cymmbl Beex
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BXO/SUX B OpoH3y 3ementoB. Hanpumep, bp. O® 10-1 — conepxur 10% onosa, 1%
bochopa u 89% menu.

B 3aBHCHMOCTH OT BXOJSIIEr0 B COCTaB OPOH3BI JICTHPYIOIIETO 3JEMEHTA
pa3IyaloT:

OnoBsiHHBIC OpOH3BI — MPAKTHYECKHH HHTEPEC MPEACTABISIOT CIUIABBI CO-
nepxxame 10 14% onoBa (omHO(a3HBIe OPOH3BI), CIUIABHI conepxarmue 1o 22% -
IBYX(hazHble OPOH3HL.

AJroMuHHEBBIC OpOH3BI — CIUTaBBI Menu ¢ 4-11,5% amoMuHUS, B KOTOpPBIC
JUTSl YITY4IICHUs CBOMCTB BBOJIAT XKeJIe30, HUKENb, MapraHell.

Bepunnuessie OpoH3bI — CIUIaBBl MEAM ¢ OepuiutheM, coaepxkamme 1,6-2,2%
oepruIus.

KpemHuueBbie 6poH3bI — crutaBel Meau, conepxanue 0,6-3,5% KkpeMHust 1 He-
0O0JIBIIIOE KOJTMYECTBO HUKEIS M MapraHIia.

CBUHIIOBHCTBIE OpOH3BI — CILIaBBI MEJHM CO CBUHIIOM, cozaepikamue 27-63%
CBHHIIA.

2)AntoMuHMI — MeTalul cepedpucTo-Oenoro 1Bera. B 3aBucuMocTr 0T 4ncTO-
ThI PA3IUYAIOT: ATIOMHHHUIA 0c000i YrcTOoTEl A999 (99,999% Al); BBICOKOMH YHCTOTHI
A995 (99,995%), A99 (99,99%), A97 (99,97%), A95 (99,95%) 1 TeXHUUECKOH YUCTO-
1o A8S, A8, A7, A6, AS, A0 (99,0%).

[TpuMeHSIOT aTIOMUHUN IS 3JEKTPOIPOBOAOB, LIIMH, KOHIEHCATOPOB, (OJIb-
T'M U U3TOTOBJICHUsI KOHCTPYKIMH, HE HECYIIIMX HArpy3Ku. bosee m1poko ncnone3yor
CIUIaBbl ATFOMHUHUS — CHIIYMHHBI U JFOPATIOMHHBI.

CuityMuHBI — CIIIaBBI AIFOMMHHS C KPEMHHMEM, OHM OTHOCSITCS K JMTEHHBIM
crtaBaMm u cozepxat 10-13% kpemHusa. MapkupoBka ciulyMHuHOB: nipuMep — AJI2 — A
— CIUIaB alfOMUHHEBBIH, JI — mureitabnii, 2 — nopsakoseiii Homep mo I'OCT. Kpome
HOpMaJIbHOTO CHIIyMUHa Mapku AJI2 B Hacrosiiee BpeMms MOMYYHIM IIHPOKOE pac-
MIPOCTPAHEHHUE CIIOKHBIE CHIIYMUHBI C MOHW)KEHHBIM COJIEpKaHHEM KpPEMHHS U C He-
OonpMMK 00aBKaMU MapraHia, MarHus, MeIW, K HUM OTHOCATCS ciulaBbl AJl4,
AJl6, AJI9, AJI9B.

JropantoMuHbl — 3TO CIUIaBBl CUCTEMBI AJIFOMUHHUK-MEb-MarHui-Mapraser|
(mapka [[1-7116). Hopmansasrit gropanromun /{1 comepxkur no 4,8% menn, 0,5% mar-
Hus, 0,5% mapraser, aTFOMHHAN — OCTaJIbHOE.

3)ArTHdpUKIOHAbIE (TOAIINITHUKOBBIE) CIUIABHI

[NommMIHUKOBBIE CIUIABBI NPUMEHSIOT IS M3TOTOBJICHHS BKIAIbIIICH 1MOJ-
MUITHUKOB. OHU JIOJDKHBI OTBEYATH CIISTYIOIIUM TPEOOBAHHSIM:

- IMETh HU3KHUHA KO3(D(PUITHEeHT TpeHUS;

- XOpOIIYIO MPUPadaThIBAEMOCTH;

- BBIJICPXKHUBATh OOJIBIINE YIeIbHBIC TaBICHHS;

- 00ecIeunBaTh XOPOLIYIO CMas3Ky;

- IMeTh 0oJIee HU3KYIO TBEPJOCTh 10 CPAaBHEHHIO C BaJIOM (T.€. HE BHI3BIBAThH
€ro U3HOC).
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B kadecTBe aHTU(PPUKIMOHHBIX CIUIABOB IMUPOKOE MPUMEHEHHUE B MAITHHO-
CTPOCHUH TONYYmId 0a00UTHI (JIETKOIUTABKUE aHTH(DPUKITMOHHBIC CIUIaBBI HA OCHOBE
0JIOBA WJIM CBUHIIA), CBHHIIOBHCTAsI OpOH3a, CIUIABBl HA AJFOMUHHEBON OCHOBE, aHTH-
(PUKIMOHHBIC YYTYHEI.

OCHOBBI U3SMEPEHUI U U3MEPUTEJIbHbII HHCTPYMEHT

[lon m3MepeHneM MOHUMAIOT CpPaBHEHHE OJHOMMEHHOW BENTUYMHBI (IIIHHBI C
JUTMHOM, yTJIa C YIIIOM, IDIOMAIN C IUTOMALBIO0 U T.J.) C BEIMIUHON, IPUHATOH 32 eau-
HUITY.

Bce cpencrBa m3mMepeHHss 1 KOHTPOILS, IPUMEHSIEMBIE B CIIECAPHOM JIeJie, MOXKHO
pa3IenuTh Ha:

® KOHTPOJBHO — U3MEPHUTEIHHBIE;
® I3MEpHUTENbHBIC.

I TanreHMpKyIN

B CJICCAPHOM JCJIC MPUMCHAIOT ITAHI'CHIUPKYIIN TpéX THIIOB:
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e ¢ npenenoMm uzMepeHuit 0 — 120MM U ¢ BEeIMYMHOM OTCYETA MO HO-
Huycy 0,1mm;

e ¢ npenenom uzMepeHuit 0 — 160MM U ¢ BEeMYMHON OTCUETA MO HO-
Huycy 0,1u 0,05mmMm;

e ¢ npenenom uzMepeHuit 0 — 400MM U ¢ BEIMYMHOM OTCYETA MO HO-
Huycy 0,11 0,05mMMm.

[TaHreHIUPKyYNb MEPBOrO TUIA MPUMEHSIOT JUIs U3MEPEHUS HapyXHbBIX, BHYT-
PEHHHX pa3MepoB U INIyOHH ¢ BEMUUMHOK oTcuyéra no Honuycy 0,1mM. HItanrenmmp-
KyJlb UMeEeT IITaHry, Ha KOTOpPOH HaHeceHa IlKajla ¢ OCHOBHBIMH MHUIMMETPOBBIMU
neneHusiMA. Ha oflHOM KOHIIE ATOW INTaHTM MMEIOTCS WU3MEpUTENbHbIE I'yOKH, a Ha
JPYroM KOHIIE JIMHEHKa JJIsl K3MEPEHHUs! TITyOHH.

ITo mrTanre nepemeniaercss NoABMKHASA paMka. PaMKy B mporiecce U3MepeHus 3a-
KPEIUIAIOT Ha MITAHTEe 3aKUMOM.

HixHaue ryOku cimykaT i M3MEpeHHs] HapyXKHBIX Pa3MepoB, a BEpXHUE -
JUIS U3MEPEHUs] BHYTPEHHUX pa3MepoB.

Ha ckomieHHOl TpaHu paMKH HaHECEHa IIKaja ¢ JPOOHBIMHU ACIEHUSIMH — IIIKaJIa
HoHMYyca. HoHuyc npeaHaszHaueH 1Jis OnpeneaeHust JOIU MUJUTUMETPA.

[xana HoHMyca JyuHOU 19 MM pas3zmeneHa Ha 10 paBHBIX YacTel, 3HAUUT, KaXK-
Jl0€ IeJIEHUE HOHUYCa PaBHO:

19:10=1,9 MM,
TO €CTh OHO KOPOYE PACCTOSIHHS MEKIY IBYMs ICJICHUSIMH IITanTd Ha 0,1 MM
20-1,9=0,1 Mmm.

Ilpn coMKHYTBIX ryOkax HayajbHOE JeJIeHHEe HOHHYCAa COBNAJAET C HYJIEBBIM
LITPUXOM IITAHTH, a nmocneqaui 10-i mTpux HoHMyca — ¢ 19-M MITPUXOM HIKaJbIL.
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la,10 — HemoABWXXHbBIE T'YOKH; 2a, 20 — MOABMXKHBIE TYOKH; 3 — pama; 4,
5 — cTomopHbBIE BUHTHL, 6 — XOMYT; 7 — IITaHra; 8 — BUHT MUKPOIIOAaYH;
9 — raiika MukpoBuHTa; 10 — HOHMYCHAas MIacThHa; 11 — nuHelka
Pucynok 2 — lllTaHreHINPKYITH

Benmuuny oTcuéra 1o HOHHYCY MOXHO ONPEeNUTh CIeIYIOIIM 00pa3oM:
LIEHy JleNleHns Ha mTaHre (1MM) pa3aenuTs Ha KOMMYIECTBO WHTEPBAJIOB IIKAJIBI HOHHU-
yca (10 mmu 20)

[Iprmep: 1:10=0,1mm
1:20=0,05mMm

[Ipn usmepenun nerans GepyT B JIEBYIO PYKy, KOTOpasl JOJDKHA HaXOAWTHCS 3a
ryOkaMH M 3aXBaThIBaTh JIETalb Henaneko oT rybok. [IpaBas pyka mpumepknBaer
IITaHry, TepeMeniast OONBIINM MaNbleM 3TOH PYKH paMKy A0 CONPHKOCHOBEHUS C
n3MepsieMON TIOBEPXHOCTHIO, HE IOITYCKas IepeKoca Iy0oK.

PamMKky 3aKperisoT 3aKUMOM.

[Tpn uyTeHnn NoKa3aHW IITAHTEHIMPKYTh ACPXKHM TPSIMO MEper TiIa3aMu.

[ermoe 4mMcnO MWITMMETPOB OTYHTHIBAIOT IIO IIKAJIE IITAHTH CIIEBA HAIMIPABO 10
HYJEBOTO JIEJICHUS HOHMYca. Tenepp onpeaenrM KOIUIECTBO AECATHIX AOJIECH MUIUIH-
MeTpa, JUIS 3TOr0 OTCYMTHIBAEM IOPSIKOBBIH HOMEp IITpHXa HOHWYyCAa, HE CUMTAs HY-
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JIEBOTO, COBMAJAIONIETO CO IITPUXOM HITAHTH, U YMHOXKAeM €ro Ha BEIMYMHY OTCUETa
Houuyca (0,1mm.)

Peiicmac TPUMEHSIOT AJIS MPOCTPAHCTBEHHOH pPa3METKH (PUCYHOK 3).
Kaxnplil 13 HUX UMeeT OCHOBaHME 1, B LIEHTpE KOTOPOro YKpEIUIeHa CTOMKa 2, Ha
CTOMKY HajieTa MoABIKHAS My]Ta 3, B KOTOPOH 3aKperisieTcs YepTuiika 4.

PaccraHoBKyY 1 nepeHoc pa3MepoB BeIyT IO U3MEPUTENBHON JTUHEHKe, KOTO-
PYIO 3aKpEIUIAIOT B BEPTUKAJIBLHOM IONOKEHUH B CIIELIMAIBHOM CTOMKE.

@—C NOABMXHOR MyQToHt; 6 —c MUKDOMETPHUECKHM BHHTOM; 8 — YHi-

Bepcalbhbil ¢ MHKDOMETPHYECKHM BHHTOM; [ — OCHOBaHMe, 2 — CTORKa;

3 — nomeuxuas Mydra; 4 — uepTHAKA: 5 — CTOMOPHbIA BUHT; 6 — Gapamkoe-
Bast rafika; 7 — nononuutensnas Mydra; 8 u 9 — MUKDPOBHHTHL.

Pucynok 3 — Peiicmacsl

LlImanzenpeiicmacovl npedHazHauaromes 0isk UsMEPeHUst GbICON OM RAOCKUX NO-
8epxHocmell npu MoYHOL pazmemxe.

Wx wsroraBnuBaioT ¢ npeaenamu u3mepenus 0 — 200; 30 — 300; 40 — 500; 60 —
800; 60 — 1000mm u BemuuuHOM oTcyera o HoHuycy 0,1; 0,05 u 0, 02mm.

LlImanzenznyounomep ciysicum OJist UsMEPEHUs GbLCOM, 2YOUHbL 2IYXUX OMEep-
cmuil Kanagok, Nazoe, 8blCMynos (PUcynox 4)

OH oTnHMYaeTCsi OT INTAHTCHIMPKYJIS TEM, YTO HE MMEET HA INTAHIe HEMOBHK-
HBIX T'YOOK, a MOJIBMXKHBIE TYOKH Ha paMKe KOHCTPYKTUBHO O(OpMIIEHBI B BUJIE OIOP-
HOr'O OCHOBAHHUSI — TPABEPCHI C IUIOCKOCTHIO, PACIONIOKECHHOW MEPICHAUKYISIPHO K
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a)

P

a — Wl 6 =— C'rpenbwuﬁ moa. BB-6232: / — ocHoBawHe; 2 — wTaHra; § ==
MHKpOMeTpHYeCKan nopaya; 4 — PaMKa; 5 — 3aHUMHON BHAT, 6 — CTONOP; 7 —

OTCueTHOe yCTPOACTBO

Pucynok 4 — IlITanreHrnyOuHOMEDPEI

HAIpaBJICHUIO IITAHTH. JTOM IUIOCKOCTHIO INTAHI€HTITYOMHOMEp YCTAaHABIHMBAIOT Ha

HU3MEpSEMBbIi OOBEKT.

[ITaHreHryOMHOMEpHI U3TOTOBIISIIOT € TIpeaesioM u3mepenuii 0 — 250 (BenmuuuHa
oryeta o Houuycy 0,05 mm) u 0 — 500 MM (BenmmuuHa otyera 1o HoHUYCY 0, MM).

YTroJabHUKH

Haubosee pacmpocTpaHeHHBIMA YIIIOBBIMH MEpPaMH JJIsi TPOBEPKH M PA3METKH
YIJIOB SIBJISIIOTCS yronpHUKH. OHM M3roToBisiIoTest ¢ yriom 45°, 60°, 90°, 120°. Ilo

1 — nuHeiika, 2 — CEKTOP-OCHOBaHUE, 3 — CTOMOP
MUKPOBHHTA, 4 — MUKPOBHHT, 5 — HOHIYCHBIH
CEKTOp, 6 — CTOMOPHBIN BUHT, 7 — TIOIBMYKHAS

NMHEWKa, 8 — XOMYTHK, 9— YrOJIbHUK.
PucyHok 5 — Yriomep KOHCTpyKIHH
Kymaukosa

KOHCTPYKTHBHBIM IpH3HAKaM
JeNATCs Ha MATh THIIOB, a M0 TOY-
HOCTH — Ha 4eThIpe Kiacca.
Yriaomepsl

Yrinomep KOHCTpYKUMU
Kymnaukosa (pucyHok 5) npenHa-
3HAUeH I HM3MEPEHUS TOJBKO
HAapyXKHBIX YIJIOB B Tpenenax oT
0° mo 180°. M3mepeHue yrioB ot
90° o0 180° MPOMU3BOIUTCS HAKIIA-
IBIBaHHEM yrioMepa Ha NpoBepsi-
eMYIO JleTallb TaK, YTOOBI JIMHEH-
KA 1 COBMECTHIIUCH C IUIOCKOCTSI-
MH H3MepsieMoro yria. Beanmunna
yria 4YUTaeTcs Ha IOKaje IOly-
JIFICKa U HOHWYCA TaK )Ke, KaK YH-
TAlOTCS pa3Mepbl Ha MIKalax |
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HOHHMYCAaX ITaHTeHUHCTPYMEHTOB.

OcHoOBaHHEM yTIIOMeEpa SIBIISIETCS MONYIUCK, HA KOTOPOM HaHEceHa OCHOB-
Hag mKajga Ha Ayre B 120° AMCKOM KecTKO cuervieHa JnHeika. [logBmkHas mu-
Helika Bpamaercs BMECTE C HOHHYCHBIM CEKTOPOM BOKPYI' OCH. Y CTaHOBJICHHYIO
BENUYMHY (DUKCHPYIOT CTONOPHBIM BHHTOM. Ha TONBW)KHOM NHMHEHKE MOXKHO 3a-
KpEIUIATh XOMYTHUKOM YroibHHUK. C YCTQHOBJIIEHHBIM YTOJBHUKOM H3MEpSIIOT YIJIBI
or 0° 10 90°. Ilpu usmepennu yrioB Gombme 90° yroTbHEK CHAMAKOT H K OKa3a-
HusM  yriomepa mpubapmsior 90°. Ha pucynke 5 5Ta mosumust mokasana yriaom 90°
+ .

MuxpoMeTpuiyecKkne WHCTPYMEHTHI

Mukpomemp — npubop 011 usMepeHus JIUHEUHbIX pPA3Mepo8 KOHMAKMHBIM
cnocobom. Hzeomosnaom credyiowue munsvl MUKPOMEMPOs:
MK — MHKpOMETpBI TJaJKHe Ui M3MEPEHUS] HApYXKHBIX Pa3MEpoB;
MJI — MUKpOMeETpBI JIUCTOBBIE ¢ Hu(epOIaToM Aisl M3MEPEHHs TOJNIIMHBI JIMCTOB
U JICHT;
MT — mMukpomeTpsl TpyOHBIE IJISi U3BMEPEHUS] TONIIMHBI CTEHOK TPYO;
M3 —MUKpOMETpBI 3yOOMepHbIE st U3MEPEHUsT 3y0UaThIX Kollec.

MukpoMeTpbl Ul HapyKHbIX HU3MEPEHUM Majl0 YeM OTJIMYAITCA IPYr OT
apyra. Bee cocrosiT U3 ckoObl, Ha JIEBOM KOHIIE KOTOPOM 3aIlpeccoBaHa >KECTKasl IsiT-
Ka, SIBJIIOIIASCS W3MEPUTEILHON MOBEPXHOCThIO. Ha mpaBoM KOHIIE CKOOBI CMOHTH-
poBaHa MHKpoMeTpuueckass ronoBka. C MHKPOMETPUYECKONH TOJOBKOW CBSI3aHbI
MUKpPOBHHT, INIaJKasi 4aCTh KOTOPOI'0 OKaHYMBAETCS H3MEPHUTEIILHOM MOBEPXHOCTHIO,
U TPEIETHOE YCTPONHCTBO, KOTOPOE 00ECIeYnBaeT IIOCTOSHCTBO H3MEPUTEIBLHOTO YCH-
nust (PUCYHOK O).

S0MM * =0

0,01Mm
90-75 MM

1 — cko0a; 2 — xecTKas MATKA; 3 — KamnuOp A1l YCTAaHOBKH MUKPOMETpa
HA HyIb; 4 — TIONBIKHAA MATKA (MHKPOBHUHT); 5 — cTeOelNb; 6 — MUKPO-
MeTpHYECcKasi TOJI0BKa; 7 — TPELIETOYHOE YCTPOMCTBO; § — TOPMO3HOE
npucriocoOneHne;

Pucynok 6 - Muxkpomerp
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Mukpomerpudeckuii riay0OmHomep ¢ TouHOCThrO u3MepeHus 0,01 MM
TIPUMEHSIOT JUIS W3MEpEHHs TJIyOHMH Ma3oB OTBEPCTHH M BBICOTHI ycTymoB 110100
MM.

Muxkpomerpudeckuii  HyTpomep c 1ieHoil nenenus 0,01 MM npeaHasHaueH
JUTsl ©BMEpeHusi BHyTpeHHUX pazmepoB ot 50 10 10 000 mm.

I a610HBI

Jyist pOBEpKH CIOXKHBIX MPOGUIEH NPUMEHSIOT MIa0JIOHBI, U3TOTOBIISIEMBIE M3
JINCTOBOM WJIM MOJIOCOBOM cTaynu TonuHon 0,5 — 6MM c comep:kaHueM Yriaepojaa He
menee 0,5%, uHOrNa MWAGIOHBI U3TOTOBIISIIOT U3 BHICOKOKAYECTBEHHBIX YTIIIEPOIMCTBIX
HMHCTpYMEHTaJbHBIX cTaneil Y7A,Y8, VEA.

[I1abnoHBl MOT'YT MMETh CaMyl0 pa3HOOOpa3Hylo (opmy, KOTOpas 3aBHCHT OT
(dbopMBl U TpoduIIs NPOBEPSEMOIt JeTalu.

[IpoBepstoT neTanu madIoHaMu IBYyMs CIOCOOAaMU:

1. 111abn0H NPUKIaIBIBAIOT K TIPOBEPSEMOI MOBEPXHOCTH, @ 110 BEJIMYMHE MPO-
CB€Ta CyAIAT O TOYHOCTU W NPABWIBHOCTHU H3I'OTOBJICHUSA U3ACIIUA. TouHOCTE TakoM
nposepku npumMepHo 0,01mm. [Ipu Hanu4yuK onbITa paboThI U BHILLIE;

2. Koraa HEeT BO3MOKHOCTH TMPOBEPUTH HA MPOCBET, MPUOETalOT K MPOBEPKE Ha
Kpacky, HallpuMep, IpU KOHTPOJIE€ BBIEMOK, INIyXHUX MecT U T.A. IIpu sToM nposepse-
MBI MECTa NOKPBHIBAIOT TOHKHM CJIOEM KPacKH, 3aTeM HaKJIaJbIBAlOT IIAOGJIOHBI HA
MpOBepsieMyI0 IIOBEPXHOCTb. [1o cienaM Kpacky, OCTarOIIMMCS Ha TIOBEPXHOCTH IIald-
JIOHA, ONIPENeNAIOT, IPABIIBHO JIM 00paboTaHa eTab.

Tabnuna 1 — Habop pe3b0oBbIX 111a0JI0HOB

Homep na6opa mynos

HauMeHOBaHHe H 3CKH3 Mapamerp —

UYseno mabiaonos 20 17
PesnGoBsle mataous no
rocTt 519—77 Yron mpogmas pess- 60 55
Gbl,
lar peaném P —

Uneao natOK Ha 17 — 28; 24; 20; 19; 18; 16;
1 — peavbonbic  maGAoHbl; 2 - 1 12{%-“-; o % & T
ofoitma; ! — paGoumii yyactok oA

Macea, xr 0,022 0,018

Paavepn 10X 13X65,75 10X 13X 65,75

INMpeacabysie  oTkno- =0,10=- 40,015

HENHA OT HOMMHANL- '

HOI'0 wara pessobl
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Pe3vbogvle W1aba0HbL ABIAIOTCA COPTUPYIOIIMM MPUKIAJAHBIM HHCTPYMEHTOM
JUTSL OTIPEIeNICHNS Iara v poQuiIst pe3bOb.
OHH TIpeACTaBISIOT COOOW 3aKpeIUieHHbIe B 000iiMe Habopa TOHKHE CTaJbHBIC
TUTACTUHBI TOIIMHONW |MM C TOUHBIMH 3YObSIMU PE3BOBI.

[[TaGoHBI KOMILIEKTYIOTCS B IBa Habopa:

® U METPUYECKOU Pe3bOBI ¢ yriioM 60°;
® IS TIOMMOBOW Pe3bObI ¢ yriiom 55°.

Ha xaxmo¥i miactuHe Hamucana uHdopMalust o pe3noe (mmar).

Tab6muia 2 — HaGops! IynoB U paJiyCHBIX MA0JOHOB

HaumenoBanue u acku3 [TapameTtp Homep Habopa mrymnos
1 2 3 4
Howmu-

[Iynst mo FOCT 880-75 mameHas | 0,02- | 0,02- | 055 0,1-
tommmHa | 0,1 0,1 -1,0 | 1,0
uryma
S,MM
Yuco 11 17 10 10
IIYTIOB
Pa3me- 6x12x | 8,5x12x [13x12|11x12x
pbI, MM 112 112 | x112| 112

1 —mym; 2 — oboiiMa
Macca, kr 0,02 0,04 0,07 | 0,05

PauycHbie maGIOHBI 110 Homu- 5 1;1,2; |8;10;12;|7;8;9; 10; 11;
TFOCT 4126-80 HanmpHbIA | 1,6; 2; |16; 20; 25|12; 14; 16; 18;
pamuyc, |2,5;3;4; 20; 22; 25
MM 5:6
Yucno
BBIMTYKJIBIX
u BorHyThIX| I[lo 9 ITo 6 ITo 12
mabJIOHOB
Pazme- 11x13x72| 9x20x85 | 12,5x20x85
pbI, MM
Macca,kr
0,048 0,058 0,095
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Paouycuvle wiabnonpr Ciyxatr JUisl IPOBEPKU PaJNyCOB BBIMYKIBIX U BOTHYTBIX
MIOBEPXHOCTEN.

CraHgapToM NpeaycMOTPEHBI TpU Ha0Oopa paJiilyCOMEPOB C paJlyCcaMu: 1-
6,5; 7 — 14,5 u 15 — 25mm. Kaxkneiit Habop coctouT u3 32 mabiaoHOB, B TOM uucie 16
BBINYKJIBIX U 16 BOrHYTHIX. [IpoBepKy TakuMu mablioHaMH BETyT Ha TIPOCBET.

Lynsr — nabop 3aKJenaHHbIX B 000HMY MEpPHBIX CTAJIBHBIX 00pabOTaHHBIX TLIa-
CTHHOK.

Tabmuna 3 — Habops! nrymos

nac- HomuKanbHas Cpagauusn Yncno mep

Homep HaGopa :f,':,c’;°,,ﬂd°§a Tonmr:u“z.:;ncnm l(gn,u:,) g;\u::,]:":"pa-
1 N 8 0,03—0,10 0,01 8
2 6 0,03—0,09 0,01 6
3 16 0,03—-0,10 0,01 8
0,15—0,50 0,05 8
4 11 0,03—0,07 0,01 5
0,10—0,50 0,10 5
0,15 0,15 1
5 14 0,05—0,10 0,01 6
0,15—0,30 0,05 4
0,40—0,50 0,10 2
0,75—1,00 0,25 2
6 11 0,05—0,10 0,01 6
0,15 0,15 1
0,20—0,40 0,20 2
0,75—1,00 0,25 2
7 11 0,50—1,00 0,05 11

TonmuHa KakIoN IIACTUHKHU CIYKHUT U3MEPUTENBHBIM (pabodrM) pa3MepoM.
JlmMHa MIacTMHOK B 3aBUCHMOCTH OT MX HasHaueHus ObiBaeT 50, 100 u 200 MM.

HIynbl NpUMEHSIOT JUIs ONpEeNIeHHs] MaJlbIX PACCTOSHUM MEXIy IBYMs OJH3-
JIKANIUMH TIOBEPXHOCTAMH (Tabnuma 3).

Kanuopwl uctionp3yroT U1 IPOBEPKU M3ENUH C pa3MepaMy, He BEIXOIAMIIMHE 32
Hpeesbl JOIyCKaeMBbIX.

B xauecrtBe kaanOpoB UL KOHTPOJISL OTBEPCTHI MPUMEHSIOT poOku. KoHeTpyk-
TUBHBIE (DOPMBI HX MOTYT OBITH BECbMa Pa3HOOOpPa3HBIMH.

ITpoOku BBIIYCKAIOT MTOJHOTO M HEMOJIHOI'O HNPOQMIsL, ABYXCTOPOHHHE W OXHO-
CTOpPOHHHUE, 1IeNbHbIe U HAacaJHble. B kauecTBe KannOpoB Ui KOHTPOJIS BAJIOB MPHMe-
HSIOT CKOOBL. Bonbimoe pacmpocTpaHeHHe MONYYHIM OXHOCTOPOHHHE CKOOBI. OHHM
Ooree yI00HBI B YIOTPEOICHHH U [TPU KOHTPOJIE JIeTajiell TpeOYIOT MEHbIIIEe BPEMEHH.

Lupkynu Mcnons3y0T U1 CHATHS pa3MepoB Ha IUIOCKOCTH M BIOJb 00pasyro-
X (PUCYHOK 7).

TouHOCTh M3MEpEeHUs LUPKYJIEM 3aBHCHT OT pazMepa yria, o0pa3yeMoro Hox-
Kamu (>kenaterbHO 4TOOBI OH ObIT He Oonee 40°), OT 3aTOYKK KOHYCOB U OT UCIPAB-
HOCTH UIAPHUPHOM U NMPYKUHHOW TOJOBOK.

Kponyupkynu (pucyHOK 8) cIyXat IS BHEIIIHUX W BHYTPEHHUX n3Me-
peHuil.

OTinyaroTces OT HUPKYISA TEM, YTO Y EPBBIX CBOOOAHBIC KOHIIBI HOKEK 3aTHYTHI
HaBCTPEUy JPYr ApYry (BHYTPB), @ Y BTOPBIX — BO BHEIIHIOIO CTOPOHY (Hapyxy).
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KpOHHI/IpKyJ'IHMI/I MOXHO U3MEPATb AUAMETPLI, AJIUHbI, TOJIIUHBI 6ypTI/IKOB U CTCHOK,
3aKPLITHIC pasMEpbl U T. II.

a — C HMIAPHUPHOM TOJIOBKOM; O — C TIPY)KUHHOM TOJIOBKOIA;
1 — nyra ¢ ma3om; 2 — BUHT; 3 — yCTaHOBOYHAs raika
Pucynok 7 — upkynu

a, 0, B M T — [y BHELIHUX U3MEPEHHIA, [I, €, K U 3 — JUISl BHYTPEHHUX H3Me-
peHuii; 1 — HOXKH, 2 — IPY)KUHA, 3 — yCTaHOBOUHAs raiika, 4 — aeTanb

Pucynok 8 — KpoHumpkynu
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Tabnuna 4 — TunopasMepbl MOBEPOYHBIX W Pa3METOYHBIX TUTHT

ManTe

Panmepr. wm

LXB

fMoBepousbif 51 pasMeTounue (MyLyHHEE) o
T'OCT 10905—86

160X 160
250X 250

400X 250
400X 400
630x 400
630 630
1000 630
1000 1000
16003 1000

2000X 1000
2500 1600

TMosepounue 1 paameTounwie W3 THEpAOXa-

LXBXH

weHubix nopod no TY 2-034-B02—74

250X 250X 80
400X 250X 110
400X 400X 110
630X 400X 110
630X 630X 110
1000X 630X 170
1600< 1000 250
2000 1000 250

[Nosepounwe yraossie Tna (1Y no
TY 2.034-801—75

T

S

LXBXH

250X 160X 100

360X 200 125
500X 250 160
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IloBepounble JUHEHKH C MHUPOKOI paboyell MOBEPXHOCTHIO M3TOTOBIISIIOT Ye-
THIPEX THUIOB (CEYEHWH): MPSIMOYTOJbHBIE, JBYTaBPOBBIC, MOCTHKH, YTJIOBBIE TpEX-
rpaHHble (PUCYHOK 9).

a — C OITHUM CKOCOM; O — C IByMsl CKOCaMH; B —TPEXTPaHHBIE;
I' — OYCTBIPEXTPAHHBIC; [ — YYT'YHHBIC MOCTOBBIC; € — YIJIOBBLIC
Pucynok 9 — IloBepouHsie TUHEHKH.

IIpoBepka NPSAMOIMHENHOCTH U IIJIOCKOCTHOCTH IPOM3BOJUTCS IO JMHEHHBIM
OTKJIOHEHHSIM U TI0 Kpacke (Ccrocob MmATeH).

IIpu u3MepeHnu JIMHEHHBIX OTKJIOHEHHUN OT NPSMOJIMHEMHOCTH JIMHEUKY yKia-
JBIBAIOT Ha MPOBEPAEMYIO NTOBEPXHOCTh MM Ha JBE KOHIIEBBIC MEphI OIMHAKOBOTO
pa3Mepa, IIPOCBETHI MEKAY JIMHEHKOM U KOHTPOIMPYEMOW MOBEPXHOCTHIO U3MEPSIOT
LIYIIOM WM MIPUMEHSIOT IOJIOCKH ITAIIMPOCHOM OyMary.

Ilosepounvie naumspr (Tabnuna 4) IPUMEHSIOT, TIABHBIM 00pa3oM, JUIS IIPOBEP-
KU MIMPOKHUX ITOBEPXHOCTEH Ha KPacKy, a TaKKe HCIIOIb3YIOT B KauecTBE BCIIOMOra-
TENBHBIX MPHUCIIOCOONEHUH NPH Pa3IMIHBIX KOHTPOJIBHBIX paborax. Ilmuter obepera-
10T OT yJapoB, I[apamnuH, 3arpA3HeHHs, 1ociie paboThl THIATENBFHO BBITHPAIOT, CMa3bl-
BalOT MUHEPAJIBHBIM MaciOM, CKUIUAAPOM WM Ba3eIHHOM U HaKpbIBAIOT Jiepe-
BSIHHBIM ILIIUTOM.

Bonpocs! 1151 KOHTPOJIsI

IItanrenrmyonnomep. HazHaueHme, yCTPOMCTBO U IPUEMBI H3MEPEHHUS.
IlItanrenuupkyns. HazHauenue, ycTpoilcTBO, M UTEHUE MMOKA3aHHM.
IlItanrenpeiicmac. HaznaueHnue, yCTpOICTBO U IPUEMBI U3MEPEHUSL.
Muxkpomerpsl. HazHaueHue, ycTpoicTBO M UTEHUE MOKA3aHUM, TPUEMBI
MOJIb30BAHUSL.

5. Peiicmac. HazHauenne, ycTpOHCTBO 1 IPHEMBI UCIIONB30BAHMS.

HroopnpE
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6. KammOpsl, nrymsl, ma0noHs! (MpoduiibHbIE, paanycHbIe, pe3b0oBbie). HazHa-
YeHHe, IPUEMBI UCTIONb30BaHUSI.

7.  VYriomepsl. HazHaueHue, ycTpoicTBO, YTEHHE TOKa3aHHUH, MPUEMBI HCTIONb-
30BaHUSL.

8. Jluneiiku. HazHaueHnue, nuamnazoH ¥ TOYHOCTh U3MEPEHUSI.

9. KoHTponbHO-N3MEPUTENBHBII HHCTPYMEHT, Ha3HaYeHHE, IIPABUIIO MOJIb30Ba-
HUSI OJJTHUM M3 HUX.

10. TloBepouHble MIUTHI ¥ HIymbl. CIOCOOBI UCTIOIB30BAHHSI.
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IIJIOCKOCTHASA PABMETKA

Pa3zmemKoii Ha3bIBaeTCs ONEpalysi HaHECEHHS Ha 00pabaThIBaEMyIO 3arOTOBKY
Pa3METOYHBIX JINHUN (PUCOK), OIPEENIOMNX KOHTYPBI Oy IyIeil geTaiy Wik MecTa,
mojyTexarue oopadoTke.

Ilnockocmuas pazmemka BHITIONHIECTCS OOBIYHO HA TIOBEPXHOCTSX IUIOCKUX JIe-
Tayel, Ha MOJOCOBOM M JINCTOBOM MaTepHae, U 3aK/II0YaeTcsi B HAHECEHWH Ha 3aro-
TOBKY KOHTYPHBIX HapaUIeNbHBIX W TEPHeHANKYSPHBIX JHHUHA (PUCOK), OKPYKHO-
CTEH, YT, YIII0B, OCEBBIX JHMHUHA Pa3HOOOPa3HBIX TE€OMETPUYECKUX QUTYD.

BBIMOTHAIOT pa3MeTKy Ha pa3METOYHBIX IUTHTaX, CTONaxX. Pa3MeTouHbIe IUTUTHI
OTJIMBAIOT M3 CEPOr0 MEJKO3EPHUCTOr'0 UyryHa, HIKHSAS YacTh IUTMTHI UMeeT pedpa
KECTKOCTH. BepxHIol0 pabouylo MOBEpXHOCTh 1 OOKOBBIE CTOPOHBI ILTUTHI TOYHO 00-
pabaThIBaoT Ha cTaHKax W mabpst. Ha paboveil moBepXxHOCTH OONBIIMX IUIUT WHOTJA
JIETTal0T TPOOJIbHBIE M IOTIEPEYHbIe KaHaBKH, 00pa3ylollinue poBHbIE KBaapaThl. Paz-
MepHI IUIUTHI BBIOUPAIOT TAKUM 00pa3oM, 4yToObI ee MIMpHHA U JuTnHA ObuTn Ha 500 MM
OOJIBIIIe pa3MedaeMoi 3arOTOBKH.

l/lHCprMeHT IJISA PasMETKHA

JIng IIocKOCTHON pa3METKU UCHOJB3YIOT: IMHEHKH, YePTUIIKH, KEPHEPHI, IIITaH-
TEHIUPKYJIU, TPAHCIIOPTUPBI, YIIIOMEPBI, pEHCMACHI, PA3METOYHBIEC YT OJIbHUKH.
Yepmunku Ciyxar
JUIl HaHeCeHWs JUHUK (pu-
COK) Ha pa3MedyaeMylo IIo-
6 BEPXHOCTh IPU MOMOIIM JIHU-
15..20° HEKH, YronbHMKa, IIalioHa
(pucynok 10).
N3roraBnuBaroT 4EpPTUIKU U3
MHCTPYMEHTAJIBHOM CTaJIx
V10 wm VY12. OnHa umeer
3aKaJeHHbIE KOHIIbI, U3 KOTO-
PBIX OIUH MPSIMOH, a
BTOpON 3arHyTbld UIsl IpoO-
YepuMBAHUS PHCOK B OTBEp-
- CTHSIX U JPYTHX MajofOCTYI-
HBIX MecTax. YepTunku Obl-
BAaIOT KPYIJIbIE, C OTOTHYTHIM
KOHIIOM, CO BCTaBHOM WIJIOH,
KapMaHHBIE, C IUTACTHHKON U3

a 15..20° 8..10°

ittt o 2T

g — “,/a—v—or—.va,m«

- -“} ] t\\\\\\ W
& A
DN, . 4

a — Kpyrias, 0 — ¢ OTOrHYTBIM KOHIIOM , B — CO
BCTAaBHBIMH HIJIaMH , T — KapMaHHast; | — HIJIa,
2 — kopiyc, 3 — 3amacHble Uk, 4 — MpooKa.
Pucynoxk 10 — Yeprunku

TBEPIOTO CIUIABa, W3 JIATYHU
U TaK Jajee.

Kepuep  npumensiercs
JUIl HAaHECEHMS YTIIyOJIeHUH
(xepHOB) Ha TpeIBapPUTENHEHO
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pa3MeveHHBIX JIMHUSIX. KepHBI JeNnaroT U TOT0, YTOOBI PUCKH OBUTA OTYETIIMBO BUJI-
HBl U HE CTHUPAJWCh B TIporecce o0paboTKu neranu. V3roTOBISIFOT KEpPHEPHI W3 HH-
CTpyMeHTaNbHOU yriepoauctoi crtanu Y7A, Y8A, 7XD, §8X.

Ta6muna 5 — Keprepsl (TOCT 7213—89). Pa3mepsl, Mm

I‘M%ﬂeHHe CeTyarge
o 80" SRR 2,0 8

d | D | L
110
3,2
20 | 1° [125
6,3 | 12 | 140
80 | 15 | o
10,0 | 18

a — IPYXUHHBINA; 6 — IIEKTPUIECKHil; B — THEBMATHUECKUH «IIHCTONETY;

X2

Pucynok 12 — [IpoBepka yria

T — IHEBMAaTUYECKUI OPTaTUBHBIN
Pucynok 11 — Keprepst

PabGouyro wacTp KepHepa TepMHUYECKU
obpabatpiBator Ha miuae 15 — 30 MM 10
tBepaoctd HRC 55 — 59, a ynapuyto yacth —
Ha gmuHe 15 — 25 MM 10 tBepaoctu HRC 40
— 45. Cpennsis 9acTh KepHepa UMeeT pudie-
HUS U ynoocTBa paboTel. KepHeps! ObiBaroT
OOBIKHOBEHHBIC, —CIELUAJbHBIC, IPYXHUHBI
(MexaHIYeCKHE) M JJIEKTPUUSCKUE (PHCYHOK
11). 3aTouKy KepHEpPOB MPOW3BOIAT Ha 3a-
TOYHOM CTaHKe 1Mo mabioHy (pucyHok 12).
[Ipn pabote kepHep OepyT Tpems MajIbLaMH
JIEBOW PYKH, CTaBsIT OCTPHIM KOHIIOM TOYHO B
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Pa3METOYHYIO PUCKY, OTCTPAHSIOT B CTOPOHY OT ce0sl, MPM)KUMAIOT K HY)KHOH TOYKE,
3aTeM OBICTPO CTAaBAT B BEPTUKAIHLHOE ITOJIOXKEHUE M HAHOCST JIETKUH yJIap MOJOTKOM
(pucynok 13). LleHTpbI KepHOB TOIKHBI pacIioyiaraTbCsi TOUHO Ha Pa3METOYHBIX JIMHH-
SIX, YTOOBI 1T0cie 00pabOTKM HA TIOBEPXHOCTH JIeTael OCTaBAJIMCh TIOJIOBUHBI KEPHOB.
TpeOoBanus Kk pa3mMeTke

Lo

3.

YcranoBka

Pucvaok 13 — HakepHuBaHME Da3METOUYHBIX JIMHUH

To4HO COOTBETCTBOBATH Pa3MepaM, yKa3aHHBIM Ha YEPTEXe.
Pa3zmerouHble JIMHUM, PUCKU JOJIKHBI OBITH XOPOILO BHIHBI, U HE CTUPATHCS
B TIpoliecce 00paboTKu JeTaH.
He noptuth BHELIHUI BU JETAIN.
I'otoBas neranb He TOMKHA UMETh CJIEN0B PA3METKH.

Ilepen pa3meTkoii HeoOXoAMMO
OYHUCTUTH 3arOTOBKY OT IBUIH, T'PSI3H, OKAJIMHBI, CIEIOB KOPPO3UM CTaIbHOU
LIETKOM, IUTU(OBAIHLHON IIKYPKOW, HATHIBHUKOM.
W3yauts deprexx pa3MeyaeMoOW [eTalld, BBIICHUTE OCOOEHHOCTH, pa3Mephl,
Ha3HAuCHUE.
Omnpenenuth MOBEPXHOCTH (0a3bl) 3arOTOBKH, OT KOTOPBIX CIIEAYET OTKJIAIBI-
BaTh pa3Mepbl B IIPOIIECCE PAZMETKH.

bazy npu pa3meTke BEIOHPAIOT, PyKOBOJICTBYSCH CIEAYIONIIMH MPaBIIIaMH:

€clIi Ha 3aroToBKe MMeeTcs XOTA Obl ofHa oOpaboTaHHas IOBEPXHOCTh, €€
MIPUHUMAIOT 3a 0azy;

€CITH Hapy)KHbIE W BHYTPEHHHUE IMOBEPXHOCTH 00paboTaHbl, TO 3a 0a3zy mpUHH-
MAaloT Hapy>KHYIO TOBEPXHOCTb;

€CIT Ha 3aTOTOBKE MMEIOTCS OTBEPCTHSI, IPIIIUBHI U OOOBIIIKH, TO 32 6a3y Ipu-
HUMAIOT JIMHHH, IPOBEICHHBIC OT MX LIEHTPOB;

NIPH pa3MeTKe BCe pa3Mephl BBLICP)KUBAIOT OT OJHOM MOBEPXHOCTH MIIM OT OJI-

HOU JIMHUY, BEIOPAHHOM 32 0a3y.

4. BBIpOBHATS, BBINIPABUTH, OTPUXTOBATH 3aTOTOBKY.

5. IloAroToBHUTH MOBEPXHOCTH K OKPAIINBAHMIO.
Tabnuma 6 — OkpammyBaHye pa3MedaeMbIX TOBEPXHOCTEH
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Pa3meuaemas no- Cnocob
Martepuan A OKpacku IIpumeuanue
BEPXHOCTh HAHECEHUs
Men, pa3BeieHHBIH B BOJIE HeobpaboTannsle Kucrouxoit Pa3zBecru ke,
JI0 MOJIOKOOOPA3HOTo CO- MIOBEPXHOCTH OTJIUBOK 3aTeM MPOKUIIS-
CTOSIHHMS, 100aBUB (JUIS U IIOKOBOK TUTb BMECTE C
OBbICTPOrO BBICBIXaHM), MEJIOM
cronsipHbIi ket (50r Ha i
BOJIbI)
KyckoBoii men HeobpaboTanubie Hatupanuem | B pesynbrare
HOBEPXHOCTU B HEOT- KUCTOYKOH XUMHUYECKOr0
BETCTBEHHBIX CIIy4dasX. | WIM HaTUpa- | B3auMoAeicTBUA
Menusrit kynopoc (2 —3 O06paboraHHBbIE 110- HHEM CMO- Ha [IOBEPXHOCTU
YaiHbIE JTOXKKU KyIIopoca BEPXHOCTH (CTaJb, YEHHOM Io- | JeTaylu OTKJa-
Ha lcrakaH BOJIbI) YYTyH) BEPXHOC-TH | IBIBAETCSA CIOU
KYCKOM KY- Meau
nopoca PactBOp Kyno-
poca siioBuT!
BeicTpocoxHymue kpacku Bbonbmue oopaboran- | Kucrouxoit
U JIaKK HBIE CTAJIBHBIE U Uy-
T'YHHBI€ IIOBEPXHOCTH
He oxpammBatorcs I{BeTHBIE METaNIIBI

IIpueMBbI IIIOCKOCTHOI pa3sMeTKH

Pucku HaHOCSAT B TAKOH ITOCJIEIOBATEIILHOCTH:

®  TIPOBOJAT BCE TOPU30HTAIBHBIC TMHUU;
MIPOBOJISAT BEPTUKAIBHBIC TNHUM;

MIPOBOJIAT HAKJIOHHBIE JINHUH;

MIPOBOJISAT OKPY>KHOCTH, IYTH U 3aKPYyTIICHUS,;
HaKePHUTD.

Pucynok 14 —HaneceHue nuHME (PUCOK)

[IpsiMble PHCKU HAHOCAT YEPTHII-
KO, KOTOpPYIO IUIOTHO MPHKHUMAaIOT
K JIMHEWKE WM YrolIbHUKY C He0Olb-
[IAM HAKIIOHOM B CTOPOHY OT JIMHEHKH
(15°).Yron HakiOHa IO HAIPABIECHHIO
meikenns cocrapiser 75° — 80° (pucy-
HOK 0).

Pucku Benyt Tonbko onuH pa3. Ec-
JI PUCKA HAHECEHA IUIOXO, €€ 3aKpalliu-

Auwedna

BAIOT, JAIOT BEICOXHYTb, M IIPOBOJIST BHOBb.
[NeprieHaMKYIApHBIE U TAPAIUICITBHBIC TMHUK HAHOCAT TP TIOMOLIN YT OJBHHUKA.
Cnoco0bl MI0CKOCTHOI pa3MeTKH
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Pasmemka no wabnony — NPUMEHSIOT TIPH W3TOTOBJICHUN OOJNBIINX MapTHH
OZIMHAKOBBIX aertaniei. Pazmerounsie mabmonsl (M1:1) MOTyT MCIIOIB30BATh-
Csl ¥ UL KOHTPOJISI IETaJN 1ociie 00paboTKM, a TakKe MOT'YT CIIY)KHTh KOH-
TYPOM JUIsl CBEPJICHUSI O€3 pa3MeTKH.

Pasmemxka no o6pasyy — NPUMEHAIOT IIPU PEMOHTHBIX paboTax, KOTaa pa3me-
pBl CHUMAIOT HEMOCPEJCTBEHHO C JeTajM BBHIMIEALIEH W3 CTpOs, IpU 3TOM
YUUTHIBAIOT U3HOC.

Pasmemxka no mecmy — 4allie BCero NpUMEHAIOT pu cOopke y3noB. Onny ne-
TaJlb pa3MeyaroT MO JPYrol B TAKOM IOJI0KEHHH, B KAKOM OHH JIOJDKHBI OBITH
COEIMHEHBI.

Tounas pazmemixa— BBITONHSIOT 10 TEM K€ MpPaBWJIaM, YTO U OOBIYHYIO, HO
NPUMEHSIOT O0Jiee TOUHBIE U3MEPUTENBHBIC H Pa3METOUHBIE HHCTPYMEHTBHI.
Pasmemxka kapanoauiom — IPOU3BOAUTCA HA 3aTOTOBKAX U3 aJIOMHHHA U €TI0
CIJIaBOB, TaK KaK IMPU HAHECEHUH PUCOK YEPTHIIKOM, pa3pyliaeTcs 3alUTHbIN
CIIOH, U CO3/1AI0TCs YCIIOBHS IS MOSIBIICHUSI KOPPO3HU.

Tabnuna 7 — 3HaueHust XOp. AJIsl ONIPE/ICNICHHs] yIila Ha ITaHTeHITUPKYJIe

IpHU pazMeTKe (MM)

VYron | Jlnuna | Yron | HQnuna | Yron | Jouuaa | Yron | Jinmuaa | Yron | Jlnuaa

rpall | xopawl | rpaa | xopael | rpan | Xopnael | rpan | xopael | rpan XOPAbI
1 2 3 4 5 6 7 8 9 10
1 1,75 19 33,01 37 63,45 55 92,35 73 118,96
2 3,49 20 34,73 38 65,11 56 93,89 74 120,35
3 5,24 21 36,45 39 66,75 57 95,43 77 124,50
4 6,98 22 38,16 40 68,40 58 96,95 78 125,83
5 8,73 23 30,81 41 70,04 59 98,48 79 127,22
6 10,47 24 41,58 42 71,57 60 100,00 80 128,56
7 12,2 25 43,29 43 73,30 61 101,51 81 129,89
8 13,95 26 44,59 44 74,92 62 103,01 82 131,21
9 15,69 27 46,69 45 76,54 63 104,50 83 132,52
10 17,43 28 48,38 46 78,15 64 105,98 84 133,83
11 19,17 29 50,08 47 79,75 65 107,46 85 135,18
12 20,91 30 51,78 48 81,35 66 108,93 86 136,40
13 22,84 31 53,45 49 82,94 67 110,39 87 137,67
14 24,31 32 55,12 50 84,52 68 111,84 88 138,93
15 26,11 33 56,20 51 86,10 69 113,28 89 140,18
16 27,25 34 58,41 52 87,87 70 114,72 90 141,42
17 29,58 35 60,14 53 89,24 71 116,14
18 31,29 36 61,80 54 90,80 72 117,55

IMPOCTPAHCTBEHHASI PASMETKA




Ipocmpancmeennas
pA3ZMemKa HAMHO20
ClI0JICHee NIOCKOCHI-
HOU, max Kax npu
Hell  pasmemouHvie
JUHUU HAHOCAM He 8
OOHOU, 4 6 pPa3HbIX
NIOCKOCMSX U NOO

PA3HBIMU Y2NIaAMU.
Pucynok 15 — Pa3merka Pucynok 16 — Pazmerka B otnuume or
Ha Tpu3Me. HITaHTeHpeHcMacoM IUIOCKOCTHOH  pa3-

METKA Ipu 00beM-
HOM UCIIONB3YIOT MPUCIIOCOONIEHHS: IPU3MATHYECKUE TTO/IKIIAIKH, IPUCTIOCOOICHNE C
MIPU3MOH, TIPUCIIOCOOICHUE [Tl PAa3METKH JIeTalleil o] yriioM, YTOJbHUKH, pa3MeTou-
HbIE KyOMKH, KOHTPOJIBHOE TIPUCIIOCO0IEHNE, BBIABIIKHON 1IEHTpP (pUCyHOK 15, 16, 17,
18, 19).
Jjisi mpoCTpaHCTBEHHOW pa3MeTKH Hauboiee IIMPOKO IMPHUMEHSIOT pelicMmac,
TaHreHpelcMac 1 MUKpopeiicMac ¢ i3MepHTeIbHbIMU OapabaHaMu.

Pucynok 17 — Pa3merka ¢ Pucyrnox 18 — Pasmerounsie
PETYIUPYIOLIMM YCTPOHCTBOM YIOJIEHUKU U KYOUKH
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Pucynok 19 — Pa3smerka ¢ Pucynok 20 — Pa3merka pbryara ¢ moMoInsko
MIOMOIIIBIO Pa3METOYHOTO YCTaHOBOYHOI'O TIPHCIIOCOOIICHUSI.
ATUKA

BLIﬁOp MOJIOKCHUA 1€TAJIH, 3AaIrOTOBKH

Jeranb ycTaHaBIMBAIOT Ha Pa3METOYHOMN TUIMTE TaKUM 00pa3oM, YTOOBI OJ[HA M3
IJIaBHBIX €€ Oocell OblIa mapajienbHa MIOCKOCTH Pa3METOYHOM IUIMTHL. DTHUX ocel Ha
JeTaay OOBIYHO TPH — 3TO 110 [UIMHE, 10 IIUPHHE, 1o BbIcoTe. [Ipyn aTOM cregyer nom-
HHUTb, YTO TOJIBKO IIEPBOE IOJIOXKEHUE JETAIN SIBIISIETCSI HE3aBUCHMBIM, TIO3TOMY €ro
HY)KHO BBIOpATh TaK, 4TOOBI pa3MeTKy yZoOHO ObLIO HAYMHATH OZHOBPEMEHHO IBYMS
pelicMacamMy ¥ € IByX CTOPOH 3arOTOBKH OT LICHTPOBBIX JIMHHH, IPUHATHIX 3a 0a3y.

Pucku HaHOCATCS B TOH K€ MOCJIEN0OBATENBHOCTH, KAK U IPU IUIOCKOCTHOM pas-
METKe.

Cnoco0bl NPOCTPAHCTBEHHON Pa3MeTKH
1. Pasmerka neraneif ¢ npUMEHEHHEM YCTaHOBOYHBIX ITPHUCIIOCOOICHUH.
2.  PasMerka meraieii ¢ OMHOM ycTaHOBKOH (pucyHOK 21).
3. Pa3merka c MOBOPOTOM M YCTaHOBKOH JETall B HECKOJIBKUX MO OKECHUAX,
TUTOCKOCTSIX.
)

Pucynok 21 — Pazmetka neraneit Pucynok 22 — Pazmerka naptuu
C OJJHOM YCTaHOBKHU OJMHAKOBBIX JIeTaJeH
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Pasmerka 1o oOpasiy.

Pasmertka no mecry.

OnHOBpeMeHHasl pa3MeTKa IapTHU OMMHAKOBBIX JeTallel (PUCYHOK 22).
Pa3merka no maba0Hy — 3KpaH-1abiaoH (PUCYHOK 23).

No ok

Pucynok 23 — Pa3MeTka ¢ HOMOIIBIO 5KpaH - mabioHa

HedexTnl pazmerku

Haubonee yacmoimu deghexmamu npu pasmemre AGIAIOMCA credyiouue:
- HECOOTBETCTBUE Pa3MEPOB Pa3MEUEHHOI 3arOTOBKM JAHHBIM UEpTEXka BCICACTBHUE
HEBHUMATEJIbHOCTU Pa3METUHMKa MM HETOYHOCTH Pa3METOYHOI'0 MHCTPYMEHTA;
- HETOYHOCTh YCTAaHOBKH pelicMaca Ha HyKHBIH pa3mep;
- BCIEICTBHUE HEOIBITHOCTH pa3METYMKa WM TPSA3HOM TIOBEPXHOCTH IUIUTHI H
3aroTOBKH;
- HeOpeXKHas YCTAaHOBKA 3aTOTOBKH Ha IUTHTE B Pe3ylIbTaTe HETOYHON BBIBEPKHU IUIHTHI.
Haubonee yacmoim deghexmom npu npocmpancmeeHHol pasmemxe AGIAemcs ee
HEemoYHOCMb, GbI3bIGACMASL:
- HETIPaBWJIbHOM M HETOUHOM YCTAaHOBKOW pazMedaeMou JeTalu;
- HEecOOJII0JICHUEM TIPaBHII BEIOOPA Pa3METOYHBIX 0a3;
- HECOOJTIOJICHUEM TOYHOCTH Pa3METKH B COOTBETCTBUH C pa3MepaMHM UYepTeKa,;
- HEHCTIPaBHOCTBIO Pa3METOYHOI'0 HHCTPYMEHTA.

Be3onacHocTh Tpy1a pH pa3MeTKe

[Ipu pasMeTodHBIX paboTax HEOOXOMUMO COOIIOAATH CICTYIOIe MpaBmia 0e3-
ONAaCHOCTH TPyHa:
- YCTaHOBKY 3arOTOBOK (IeTajieil) Ha TUIUTY W CHATHE WX C IUTUTHl HEOOXOIUMO
BBITIOJTHATH TOJNBKO B PYKaBHIIAX;
- 3arOTOBKHM (A€TaJd) W NPHCIOCOOJICHNS HA/IeKHO YCTAHABIHMBATH HE HA Kparo
IUTATHL, a OJIIKE K CepeInHE;
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- TIepe]] YCTAaHOBKOM 3aTOTOBOK (JeTaiell) MPOBEPUTH IUTUTY Ha YCTOWYHBOCTE;

- BO BpeMs paboTHI Ha CBOOONHBIC (HEHUCIIONB3yeMbIE) OCTPO 3aTOYCHHBIC KOHITBI
YEPTUIIOK 005A3aTEIBHO HAEBATh MPEIOXPAHUTEIbHBIE MPOOKU WK CICIUAlb-
HBIE KOJIIAYKY;

- WCTIOJNB3YEMBIH JIJISI OKPAITHMBAHUSA MEIHBIH KYIIOPOC HAHOCHTH TOJIBKO KHACTOY-
KOM, cOoOJIrO/1ast MEphI MPEIOCTOPOKHOCTH, TaK KaK OH SJIOBUT;

- CJICTUTH 3a TE€M, YTOOBI IIPOX OBl BOKPYT Pa3METOUHON TUTUTHI OBUIH BCETa CBO-
OOIHBIMH;

- MPOBEPATH HAISKHOCThH KPEIUICHUS MOJIOTKA Ha PYKOSTKE;

- YAAJISATh MbLIb ¥ OKAJMHY C PA3METOYHOM IUTUTHI TOJNBKO IIETKOM, a ¢ KPYITHBIX
IJIAT — METJIOH |

- IPOMACJICHHYIO BETOIIb U OyMary CKJIaJIbIBaTh TOJIBKO B CIICIUAJILHBIC METAJ-
JIMYECKHUE SIIUKHU C TUIOTHO 3aKPBIBAIOIICHCS KPBIIITKOH.

Bonpocs! 1J1s1 KOHTPOJIS.
Kakoil ”HCTpyMEeHT NpUMEHSIOT IpU pa3MeTKe?
Yro HE0OXOIUMO CIENaTh TIepe Pa3METKOM?
Crioco0bl 00paboTKK OBEPXHOCTEN Tepe] pa3METKOM.
Onuimre NpueMsl IIOCKOCTHOW Pa3METKH.
[TepeuncnuTe U OMUIINTE CIIOCOOBI TNIOCKOCTHOM Pa3MeTKH.
[epeuncnure crocoObl MPOCTPAHCTBEHHOH Pa3METKH.
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PYBKA

PybKoii Hazvisaemcs clecapHas onepayus, npu KOmMopou ¢ NOMOWbIO PeNCYUe2o
UHCIPYMEHMA ¢ NOBEPXHOCU 3A20MOBKU UNU 0emanu YOansomes TUHUe Ciou me-
Manna uny 3a20mosKa paspyoaemcs Ha 4acmu.

3aroToBKy mepen pyOKO# 3aKpeIuIsioT B TUCKU. KpyIHBIC 3arOTOBKH PYOSIT Ha
IUTHTE WM HAa HAKOBAJbHE, 2 0CO00 KPYITHBIC — HA TOM MECTE, IJIc OHH HAXOMISATCS.

B 3aBucuMocTH OT Ha3Ha4YeHUs 0OpabaThIBAGMOH JeTayin
pyOKa MOXKeT OBITH YHCTOBOW W 4epHOBOH. B mepBoM cirydae 3y-
OWIoM 3a OOUH TPOXOJA CHUMAIOT CJIOM MeTajula TOJIIWHOM OT
0,5 mo 1 MM, Bo BTOpoM — oT 1,5 10 2 mM. TouHOCTh 00pabOTKH,
Jocturaemas mpu pyoke, cocrapisiet 0,4 — 1 mm.

HNucTpymeHT A5l pyoku

CnecapHoe 3yOWJ0 mpeincTaBisieT coOOM MpocTedimid pe-
JKYIIUA MHCTPYMEHT, B KOTOPOM (hopMa KITMHA BBIpakeHa 0COOEH-
HO Y€TKO, M3TOTOBJICHO U3 MHCTPYMEHTAIBHOM YrIepoanucToil cra-
au Y7A, Y8A, 7X®D, 8XD co crneruansHOl TepMUYECKOH oOpa-

Pucynok 24 —  OoTkoi. 3yOMIIO COCTOMT M3 YeThIpex uacTei: Je3Bus 1, paboueit
3youio 9acTu 2, cpenHei yactu 3 u yaapHoi yactu 4 (prCyHOK 24).
KnunoBuaHas pexymas 4acTh 3yOWia Ha KOHIE 3aTOYCHA
I0J] OTIPECNICHHBIM YIJIOM. YTOJ 3a0CTPEHUS (3aTOYKH) BHIOMPAETCS B 3aBUCHMOCTH
OT TBEpHOCTH 0OpabaThiBaeMoro Matepuana. [y o0pabOTKH 4yryHOB, TBEPIbIX CTa-
Jieid, OpOH3BI [IENIat0T ABOWHYIO 3aTOUKY 3yOua.

Tabnuna 8 — 3ybuna ciecapHbie

Tun? = Hermomwerue 1 Yron L, B, |By,|H,
= — 3aTOYKH,

%;a, ]@LE” o MM | MM |MM|MM
) Hemomenue2 100 5

Tun2 ”:ml@ 12| 8
a T — - ?é%‘;% 125 | 10

Hermenes ’ 160 | 16 |20 12

200 | 20 [25(18

Kpeiiumeiiceb_mpeHa3HAuEH:
JUTSL BBIPYOAHUSI Y3KUX KaHABOK, IIMTOHOYHBIX a30B U T.II.,
JUTSL CHATHS IIMPOKUX CJIOEB METaJIa: CHadana mpopyoOaroT KaHaBKU KpeHmMeiice-
neM, O6maromaps oOpaTHOMY KIHHY, a OCTaBIIHECS BBICTYIBI CPyOAIOT MIMPOKUM
3yOHIIOM.
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OTanuns  KpernMencens oT

Nepednua yzon 3ybua:
Yzon e Oomee y3Kas pexymas
Jaocmpenus KpPOMKa;
mas nobepx- e  Je3BHA 3yomia u

Jadwud

Kpelumeiicens B IUaHe
yeon

Pa3BepHYTHI MO YIIIOM
90° OTHOCHTENTBHO IpyT
Apyra;

e  KpeiliMeiicenb UMeeT Ha
paboueii wactu oOpart-

Jbpadomannas
nobepxwocms

Pemyuwan Kpomra

Pucynok 25 — O6paboTaHHasi HOBEPXHOCTb.

HBIM KJIMH.
Tabnuna 9 — Kpeiinmeiicenu ciecapHble
Yron B, L, B, H,
3aTOYKU,
a° MM MM MM MM
2 125 8 16
5
4560, 70| g 160 10 20
10
200 16 35
12

KanaBouHuku — crenuanbHbele KpeiluMmelicenu Iiisl BeIpyOaHUS HPOQHIBHBIX
KaHaBOK (IIOTYKPYIJIBIX, IBYTPAHHBIX H Jp.)

TepmooOpaboTKy 3yOmma, KpeWimMeicenss ¥ KaHABOYHUKA MPOHM3BOMASAT TAKUM
00pazoM, 4ToObI pabouas yacte umena tBepaocth HRC 52 — 57, ynapnas yacts nmena
tBepaocts HRC 32 — 35, a cpenusis 4acTh Oblia CHIPOIL.

3aToUKy MPOM3BOIAT HA 3aTOYHOM CTaHKe. /71 9TOro MHCTPYMEHT yCTaHAaBIH-
BAaIOT Ha IOJPYYHUK, BBLIEPIKUBAs Yroll 3aTOYKH, KOTOPBIA PeryIUpyeTcsl BETHINHOM
BBIIETa MHCTPYMEHTA HAJ IOAPYYHHKOM, C YMEPEHHBIM Ha)KMMOM MEIUICHHO Hepe-
JBHUTAIOT IO BCel MIMpUHE NUTH(OBATEHOTO Kpyra.

3arouky (pUCYHOK 26) IPOU3BOMAAT IO TEX MOp, ITOKA MO BCEH THHE JIE3BUSI 3Y-
Ouia He OyIeT MOSIBIIATHCA PaBHOMEpHAs HCKpa 0ojee TEMHOTO IBETA.

He crnenyeT cuiibHO Ha)KUMAaTh HA 3aTaYMBAEMblil HHCTPYMEHT, TaK KaK 3TO MpH-
BOJIUT K TIeperpeBy (IBET MOOEKAIOCTH — TOy00ii), B Pe3yNIbTaTe Yero JIe3BHUE TEPSCT
NIEPBOHAYAIIBHYIO TBEPAOCTb.

[pu mmuTensHON 3aTOYKE HHCTPYMEHT OXJIAXKIAIOT Ha BO3/IyXe, IMOJOKHB €ro Ha
MaCCHBHYIO METaJUIMYECKYIO IIOBEPXHOCTh. TaK e 3aTaurBacTcsl BTOpasi CTOPOHA.

I'pann mocie 3aTOYKM JOJDKHBI OBITH TUIOCKMMH, OJWHAKOBHIMH NO HIMPHUHE,
C PaBHBIMH yriaMH HaKJIOHA.
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l ‘_ * o — -
N
Haceyxa
Tonwuwa 35 Tonwuwa 1,5

Pucynok 26 — 3aTouka 3yonna

CitecapHble MOJOTKH — HHCTPYMEHT JUIsl YIapHbIX paboT.
B ciecapHOM 1exe MPUMEHSIOT MOJIOTKH OOBIYHBIE M MSTKHE.
Obviunvle MOTOMKIL:

®  C KBaJIpaTHBIM OOWKOM;
® C KpYIJbIM OOHKOM;
Mazckue monomxu:
e He3aKaJCHHBIE,
OpOH30BBIE, MEITHBIE;
CO BCTaBKaMU M3 MATKOIO METaJjlIa;
C PE3MHOBBIM HAKOHEYHUKOM;
¢ Ha0OPOM CMEHHBIX KOJIMAYKOB

Wzrorosmisor MoinoTku u3 ctanu 50, 40X, V7 u V8. Pabouune yact MOJIOTKa
Tepmuuecku oopadateiBaroT 10 TBepaoct HRC 49 — 56.

PyKosITKy MOJIOTKA A€NalOT U3 TBEPIBIX MOPOI AEPEBa, OHA NMEET OBAJIBHOE Ce-
YeHHe, OTHOIICHHWE MAJoro cedeHus: kK Oompmemy 1:1,5. JImMHY PYKOSTKH MOJOTKA
6epyT B 3aBUCHMOCTH OT €0 MacChl.



Ta6muna 10 — Mootk

Tun 1 Tun 3
L 2
8
x| =
P 2
.
o N
M Tun 1 Tun 2 Tun 3
acca MO- | HomuuanbHast . . .
noTka (6e3 (c xpyrubIM OoiikoM), | (c kBagpaTHBIM OOH- | (C KPYIJbIM GOHKOM U ce-
pykosTkn), kr | 2THHA PYKOA- MM KOM), MM PUYECKHM HOCKOM), MM
oK H|L|D|R|H|B|R|H|D]|D]|R
0,05 200 75 11 145
0,10 82 15 160
250
0,20 80 (21|20 | 190 | 95 19 190 78 20 20 190
0.40 320 100 | 26 | 26 | 225 | 112 25 225 98 26 24 | 225
0.50 105 28 | 240 | 118 27 102 | 28 26 240
30 250
0.60 360 110 30 | 250 | 122 29 108 | 30 28 250
0.80 120 | 33 | 32 | 265 | 130 33 265 | 115 | 32 30 265
1.00 400 130 | 34 | 34| 280 | 135 36 280 | 125 | 34 34 | 280

OcHOBHas XapaKTePUCTHKA MOJIOTKA — €r0 Macca.
Knaccudukarnus MOJIOTKOB ¢ KPYTJIbIM OOWKOM:

Nel —200r; Ne2 —400r; Ne3 —500r; Ned — 600r; No5 —800r; Ne6 — 1000r
Knaccudukarys MOIOTKOB € KBaJIpaTHBIM OOMKOM:

®  UIA CIECAapHO-MHCTPYMEHTAJIBHBIX paboT:
Ne3 —200r

Nel — 50r; Ne2 —-100r;
® ]IS cecapHbIX pador:

Ne4 — 400r; Ne5 —500r;
® IS pEMOHTHBIX paboT:

Ne7 — 800r; Ne8 — 1000r;

Ne6 — 600r

KyBaJjaa — TsoKenslii MooTok Maccoit 4 — 16kr.
Kusinka — JepeBsHHbI MOJIOTOK JIt000# (GopMbl U pa3Hoi maccel. M3roraBnu-
BAaIOT U3 TBEP/BIX ITOPOJ AEPEBa.
Macca MONOTKa BBEIOMPAETCS MO CIACAYIOIINM MPU3HAKAM:
Tlo usuueckum 0anHbIM U 803pacmy:

e s yueHukoB 13 — 14 et mo 400r;
e s yueHuKoB 15 — 17 mer mo 500r;

e I B3pOCIBIX pabouux g0 600r;
o s pusmuecku pa3BuThx 10 1000r.

Ipu pyboxe 3y6unrom — 40r Maccel MOJIOTKA Ha KQKIBIH | MM JUTMHBI JI€3BHS 3yOHIIa.
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Ilpu pybke xkpetiymeticenem — 80T MACCHI MOJIOTKA HA KXKBIHA | MM JITHHEI JIE3BUSL
KpeinMmericens.
Texnnka pyoxu
Jis pyOKM MCTIONB3YIOT Hanbonee
NPOYHBIE U TSKEJble TUCKH. MOJIOTOK
OepyT mpaBod pYKOW 3a pPYKOATKY Ha
paccrosiauu 15 — 30 MM ot KoHIA (pu-

CyHOK 27).
3y0uo Gepercs B JIEBYIO PYKY Ha
paccrossan 20 — 25 MM OT KOHIIA

ynapaoir vactu (pucyHok 27). VYron
YCTaHOBKH 3yOuiia Impu pyoKe B THCKax
PEryJIMpyIOT TaK, 4TOObI Jie3BHE Haxo-
JWJIOCh HAa JIMHUU CHSTUS CTPYXKKH,
a TpOJONIbHAsA OCh CTEepPXKHS 3yOmia
Haxoawiack nox yriaom 30...35° k 00-
pabaTbIBaeMOil MOBEPXHOCTH 3arOTOBKH
nof, yrioM 45° K mpoJoiabHOI ocH Ty-
60k THCKOB (pHCYHOK 28).

CymiecTByeT TpH BHIA yaapa: Ku-
CTEBOMH, JIOKTEBOH U IuIe4eBOM. IIpuMEHAIOTCSA OHM B 3aBUCMMOCTH OT MAcCChl MOJIOTKA
1 poZia BBINOTHAEMON PabOTBhI.

[Ipu pyOke XpyNKUX MaTepHaioB (4yTyHHBIX, OPOH30BBIX U T.J.) CIEIAYET Hpey-
NPeIUTh BO3MOXKHOCTD OTKaJIBIBaHUS Kpas JeTanel, Koraa pyoka MOIXOOUT K 3TOMY
kpato. st 3Toro pyoKy Hy»KHO BECTH OT KpaeB K CepeiuHe, 0e3 CMa3KH.

[Ipu pyOke BS3KHX MeTaIIOB (ME/b, MATKAsl CTallb U T.II.) pEKOMEHyeTcsl 3yOu-
JI0 BpeMs OT BPEMEHH CMa3bIBaTh MALIMHHBIM MacJIoOM, a IPH PyOKe aIIOMHHHS — CKH-
UIapOM. DTO CHOCOOCTBYET YBEIHUYEHHMIO CTOMKOCTH PEXylled 4acTH 3yOmna ao
0UEpENHOMN EPETOUKHU.

Ilepex koHLOM pYOKH cuIy ynapa HEOOXOIUMO OCIa0HThb, YTOOBI CTPYXKKa
HE OoTJIeTala JajueKo.

a — 0e3 paszxuMma, 0 — ¢ pazKUMOM
NasblieB;
Pucynok 27 — Jlep>kaHue (XBaTKa) MOJIOTKA

a — HAKJIOH 3yOmiia kK 00pabaThIBaeMOil IIOBEPXHOCTH,
0 — HaKJIOH 3yOmIIa K POAOIBHOM OCH I'yOOK THCKOB
Pucynok 28 — [IpaBunibHast ycTaHOBKA 3yOmiia Ipu pyOKe B THCKax
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Be3omacHocTh Tpyaa

[Ipu pyuHO#i pyOKEe METAILTOB CIENYET BRITIONHSTE CICTYIOIINC MpaBmiia Oe3-
OIMAaCHOCTH:

- PYKOSITKa PYy4HOI'O CIIECAPHOTO MOJIOTKA JOJDKHA OBITH XOpPOILIO 3aKperuieHa,
Y HE UMETh TPEIIIUH;

- mpu pyOKe 3yOMJIOM M KpeHrmMericeseM HEOOXOIUMO IMOJB30BAThCS 3allHT-
HBIMH OYKaMHU;

- TIpu pyOKe TBEPAOro M XPYIKOro MeTaia CleayeT o0s3aTellbHO HCIIOJb-
30BaTh OrPaXKJCHUE. CETKY, IIUTOK;

- UTsI IPEIOXPAHCHUS PYK OT MOBPEXICHUH (TIPU HEYIOOHBIX paboTax, a TAKKe
B TIEpHO 00yUYeHHsI) Ha KACTh PYKH CICAYET HAJEBaTh MPEIOXPAHUTEILHBIN
KO3BIPEK, a Ha 3yOUJIO — PEIOXPAHUTEIILHYIO PE3UHOBYIO MIai0Yy.

BOl'lpOC])l AJISA KOHTPOJIsA

Kakas ciecapHas onepaiusi Ha3bIBaeTcsi pyoKoii?

[NepeuncanTe HHCTPYMEHT [UTsl pYOKH MeTaa.

Hasnauenve, mpaBuia MOJIb30BaHus 3yOMIIOM, KpeiiiMericeneM, KaHABOYHHKOM.
Knaccudukanms MonoTkoB 1o ¢popme, Macce, MaTepuaiy.

[epeuncnure Tpu BUIA yaapoOB MOJIOTKOM.

arwnE
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PE3KA

Peskoit nazvisarom omoenenue yacmel om copmogo20 U JUCMOBO20 MeMad.
Pe3ka BrImonHsiercs:

®  CO CHSITHEM CTPYXKKH;

e (€3 CHATHS CTPYKKH.

Pe3ka ornmmuaercst oT pyOKH TE€M, YTO B 9TOH ONepanuyl yIapHbIe YCHIHS 3aMe-
HSIOTCS HAXXUMHBIMU. [Ipu pyOke oTaeneHue yacreil Merania TPOU3BOAUTCS OJHOM
peXyIIei KpOMKOH, a pu pe3Ke ABYMs (HOXKHHUIIBI) 1 Oojee (HOKOBKA).

Pe3sxa 6e3 cuamusa cmpyscku — 3aKIII04aeTcs B pa3AelIeHUH IPOBOJIOKH, JTUCTOBO-
T'O WJIN MOJOCOBOI0 METaJlIa Ha YacCTH ITOJ] AABJICHUEM JIBYX ABHXKYIIMXCSI HABCTPEUY
JpYT APYry PEKYLIIUX HOXKEH.

Ota pe3ka OCYyLIEeCTBISIETCS] CHIIBHBIMUA KOPOTKUMH JIBIDKESHUAMHU. JIjis mpssmonu-
HEWHON pe3KH MeTasula HeOOJNBIIOH TOJIIUHBI MPUMEHSIOT PyYHbIE HOXHUIIBI, OHY
PYKOSTKY KOTOPBIX 32)KMMAIOT B TUCKAX.

Jls mosy4eHus 4UCTOro cpe3a HeoOXOAMUMO IMPaBHIBHO BBIOPATh 3a30p MEXIY
BEPXHUM W HIDKHMM HOXamu. [Ipr Manom 3a30pe HampaplieHHe TPEeIUH CKAJIbIBAHUS
HE COBIIaJaeT C HAalpaBICHHEM Cpe3a U ero MOBEpXHOCTh OyIeT LIepoXoBaTol U pBa-
Hoi. [Ipu GonbIoM 3a30pe MOBEPXHOCTH cpe3a OyneT UMeTh OOJIbIINE 3ayCeHHUIIB], HO
BEIIMYMHA 3a30pa 3aBHCHUT OT TOJIIMHBI Pa3pe3aeMoro MeTajlla, HO He JIOJKHA OBbITh
6omnee 0,5 MM. Y pyuHbIX HOXKHHII - He nipeBbitaet 0,1 — 0,2 mm.

HHcTpyMeHT 1151 pe3Kku 0e3 CHATHUS CTPYKKH

PyuHble HOKHULBI — IPUMEHSIOT JUIsl pa3pe3aHus CTaIbHBIX JIUCTOB TONIIMHON
0,5—1,0 MM 1 U3 UBETHBIX MeTAIJIOB — JI0 1,5 MM. Paznuuaror Tpu THIa pyqHbIX
HOYKHHIL:

® [IPSIMOPEKYIIUE;
® ]ISl BBIPE3KU OTBEPCTUH;
® 115t QUTYPHOH PE3KH.

HoXXHUIIBI BCEX THIOB MOTYT OBITh M3TOTOBJICHBI B JICBOPEIKYIIIEM HCIIOIHEHUU
U B MPaBOPEKYILEM HUCTIOTHEHUH.

L Ppluard HOKHHI[ U3TOTOBIISIOT
u3 cramu Y7 wnun Y7A. Pexymme
JJIEMEHTBHl HOXKHHI[ HMEIOT TBEp-
noctb 56 — 60 HRC.

CTyJIOBbIE HOKHMIIBI — OTJIH-
YAITCS OT PYYHBIX OONBIIUMH
*7 pasMepaMu H MPUMEHSIOTCS TPH
"i"_ paspe3aHud JIMCTOBOTO  MeTalia
TOJIIIIMHON JO 2 MM.

HwxHsAs pydka JKECTKO 3a)Ku-
MaeTcs B CIECAPHBIX THCKAX HWIH
KPETUTCS Ha CTOJNE, WU Ha JPYroM

=

Pucynok 29 — PyuHsle per4a>kHbIe HOKHHIIBI



KCCTKOM OCHOBAaHHH.
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Py4dHble pblyaHble HOKHMIBI I[IMPOKO MCHOIB3YIOTCS ISl Pa3pe3Ku JUCTO-
BOT0 METaJlIa TONIIMHOH 1,5 — 2,5 MM. DTUMU HOKHHUIIAMA PEXYT METAJUT 3HAYUTEITb-

HO JIMHBI (pUcyHOK 29).

HoxHuUbI ¢ HAKJIATHBIMH HOKAMH  TIO3BOJISFOT pa3pe3aTtb JINCTOBOH MeETaJl

TOJIIIUHON 10 32 MM.

Tabnuna 11 — Tunopasmeps! pydHBIX HOXKHUIL

Tunt O6o03HaueHN e HOXKHHUIL
Tun Lv Iv H1 By
MPaBOPEXKYILHUX | JIEBOPEXKYLIUX
2809-0001 2809-0002 200 | 63 40 10
: ':: __74),,} 2809-0003 2809-0004 1 250 | 71 11
e - 2809-0005 2809-0006 320 | 90 13
Tiz Tt 50
— 2809-0007 2809-0008 400 | 110 16
2809-0011 2809-0012 9 250 | 63 | 40 | 11
2809-0013 2809-0014 320 71 | 50 | 13
2809-0015 2809-0016 250 71 | 40 | 11
3
2809-0017 2809-0018 320 | 80 | 50 | 13

HHcTpyMeHT /151 pe3KH €O CHATHEM CTPYKKH

Py4yHasi HO’KOBKA COCTOHMT U3 CTaHKa U HOXKOBOYHOTO TIOJIOTHA.
HoxoBouHBIE pydHBIE PAMKH M3TOTOBIISIFOT JABYX THIIOB:
° JUlsl pabOTHI C HOYKOBOYHBIMH MOJIOTHAMHU JTUHON 300MM;
° JUIsl paboThl C HOXKOBOYHBIMU MOJOTHAMH JUIMHOM 250 u 300MM, TO ecTh pa3-

3 g Hanpadrewue 7|
S | umenun |
|
~
Jadwss Tepednss
6 nobeparocme s y08epynocme

Bepwuwa 3ydo
Bradura 3yba

a — JJIEMEHTHI 3y0a HOXXOBOYHOTO MOJIOTHA;
0 — mepeaHU yrou 3y0a MoI0KUTEIbHBIN;
B — PaBHBIH HYNIO; T — OTPULIATENIbHBIH;
Pucynok 30 — D1aeMeHTHI 3y0a HO)KOBOYHOT'O TTOJIOTHA

JIBYOKHBIMH.

IlomoTHa W3rOTOBISIOT
n3 cramum mapok: Y10A, P9,
X6B® tBepmocteio HRC
61 — 64. B 3aBucuMOCTH OT
Ha3HAYEHUS HOY>KOBOYHEIE
MOJIOTHA DPAa3/IENAI0T Ha Pyd-
Hble 1 MamuHHBE. [10I0THO
BCTAaBIIIIOT B PaMKy 3yObsSMHU
BITEpe.

[Ipouecc pe3ku coctout
U3 JIBYX XOJOB: paboue-
ro, KOrJja HOXXOBKa IepeMe-
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maercs BIepes OT PabOTAIOLIEro U XOJIOCTOr0, KOrjla HOXKOBKA IepeMeIlaercs Hazaj
TI0 HaIpaBJEHHIO K padoTaronieMy. B pabore MOKHO y4acTBOBATh BCE HOXKOBOYHOE
MIOJIOTHO.

Tabnuma 12 — Tunopasmeps! HOKOBOK

McnonHeHue 1 HMcnonHeHue 2

O0o3HaueHue Tun Hcnonaenue | h L
6020 — 0001 1 90
C920 - 0010 | 5 300 70 340
6920 — 0011 85
250 290
6920 — 0002 1 300 90 340
250 290
6920 — 0020 2 ) 300 70 340
250 290
6920 — 0021 300 85 340

PaGorator HOXXOBKOH Hecrienia, TIaBHO, 0e3 PHIBKOB, neias He Oonee 30 — 60
JBOWHBIX XO/I0B B MHUHYTY.
IlonotHa ¢ mrarom 0,8 — 1 MM HCHONB3YIOT AJIS PE3KH JHCTOBOTO Marepuaia
U TOHKHX TpyO: ¢ maroM 1,25 MM — i pe3ku MmpodHIBHOTO MPOKaTa; C IIarom
1,6 MM — BO BCEX OCTaJIBHBIX CITy4asX pPE3KH.
I'eomerprueckue mapaMeTpsl (Y — IEPEIHUN YoM, oL — 3aHUI yTol) 3yObeB HO-
’KOBOUYHBIX TTOJIOTEH cieayronwe (pucyHok 30):
® JUIS AJTFOMUHHUEBBIX 1 MEIHBIX CIUIABOB
y=12° u a= 35°
® JUIS CTAJIM U Yyr'yHa
y =0° i o= 30°

PA3BO/IKA U 3ATOYKA 3YBBEB HO’)KOBOYHOI'O ITIOJIOTHA

Jnst yMEeHbIICHUS TPEHUS M NPEIOTBPAILCHHS 3aKIMHUBAHUS TIOJIOTHA, a TaKXKe
oberdeHus paboTHI 3yObsl HO)KOBOYHOT'O ITOJIOTHA PA3BOSIT.
B 3aBucumocTn OT 3Ha4YeHU M1ara S pa3BOAKY BBIMOIHSIOT IO MOJIOTHY U 110

3y0y (pucynok 31).
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R

015.025h

0/5.425h 6

(o) af

a — 110 TIOJIOTHY, 0 — 10 3y0y

>

Pucynok 31— Cxema pa3BoakH 3yObeB HOXKOBOYHOTO

IMOJIOTHa

Pa3Bojika 3yObeB 10 MOJOTHY (BOJHUCTAS) BBIOIHSICTCS CICAYIOIUM 00pa-
30M: JIBa CMEXHBIX 3y0a OTTHOAIOT B IPOTHBOIOI0XKHBIE cTOpoHbI Ha 0,25...0,6MM
BMECTE C MOJOTHOM. Pa3Bojika BBINOIHSETCS Ha BBICOTE HE OoJiee YIBOCHHOW BBICO-

ThI 3y0a.

Pa3Bozka o 3y0y (roppupoBaHHas) BBINOIHSIETCS:

Npu MasioM miare: 2-3 3y0a BnpaBo, 2-3 3y0a BIIEBO;

npu cpeaHeM mare: 13y0 Bopaso, 2 3y0 BiieBO, 33y0 HE OTBOJSAT U T.1.;
Ipu KpymHOM Imare: 13y0 BrpaBo, 23y0 BJICBO, YETHBIH B OHY, HEUCTHBIHN B JpY-

I'YIO CTOPOHY.

3arouka 3yObeB HOX)KOBOUHOI'O MOJIOTHA MTPOU3BOAUTCS TIOCIIE PA3BOJIKHU, TaK KaK
3aTa4yMBAIOT TOJNBKO BHYTPEHHIOIO CTOPOHY 3y0a. B 3aBHCMMOCTH OT mIara 3aTOuKy
MIPOU3BOJISAT HOXKOBOYHBIM, TPEXTPAHHBIM MM POMOMYECKMM HAMWILHUKOM, a TaK¥Ke
Ha MWIO3aTOYHBIX CTAHKAX.
Tabmauma 13 — HoxoBo4YHEIE [TOJIOTHA

H

OBosHaueHHe L, | b, | s, |d,|lar3yobes,
MM | MM | MM |MM P, mMm
2800-0001 0,8
2800-0002 |250 1
2800-0003 1,25
2800-0004 13 |0,65| 4 0,8
2800-0005 1,0
2800-0006 300 1,25
2800-0007 1,6

Crioco0OBI yCTaHOBKH HOXKOBOYHBIX TTOJIOTEH:
e  00bIYHAsS — IJIS HETIIYOOKHX PE30B;
®  C IIOBOPOTOM IIOJIOTHA HA 90° — st Y3KUX U JUTMHHBIX PE30B;
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JBa IIOJIOTHA BMECTC — I MOJYUCHHA HMIMPOKOIo pe3a. HOIL6I/IpaIOT IIO0JIOTHA I10
JUIMHE, 110 HAallpaBJICHUIO 3y63, 10 IIMPUHE NOJIOTHA U IO CTCIICHU €ro N3HOCA.
O MPpUHIUITY JIO03MKa — JJIA pE€3KU B 3aMKHYTOM KOHTYpC.

Bonpocs! 1151 KOHTPOJISL.
[lepeuncaure 1 onuIIMTE BUABI PE3KU METaJLIA.
Kaxolt HTHCTpyMEHT UCIIONB3YIOT IS PE3KU METAJIIIOB?
Kakue cymiecTByroT Buibl pa3BO/IKU 3yObEB HOKOBOYHOT'O ITOJIOTHA?
Kak 3aTaumnBator 3yObsi HOXXOBOYHOT'O MTOJIOTHA?

popNE
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OIINJIMBAHUE

Onunusanuem Ha3bl6aeMcs onepayus no oopabomke Memaiios u Opyeux ma-
Mepuanog CHAmuem HeOOIbUWO20 CN0S MAMEPUANad HANULLHUKAMU 6DYUHYIO UMU HA
ONUNOBOUHBIX CIMAHKAX.

HanunpHUK mpencraBisier coOOW CTadbHOM Opyc OIMpeneieHHOTO MpOogMIs
U JJIMHBI, Ha MOBEPXHOCTH KOTOPOrO MMEIOTCS HACEYKH, O0pa3yrollue BIaIHHBI H
OCTpO3aTOYCHHBIC 3yObs (PUCYHOK 32).

Hanunsauky usroroBistior u3 cramu Y13 wm Y13A, IIX15umm 13X ¢ nocie-
JYIOIICH TePMUUCCKOH 00pabOTKOIA.

a — HaceyeHHbIe; 0 — MOMy4YeHHbIEe (pe3epoBaHUEM; B — MIOTYUCHHbIE
HPOTATHBAaHUEM
Pucynok 32 — 3y0Obs HanmMIBHUKA

Knacenpukanuss HanWJIbHAKOB

Ilo nasnauenuio:
e  HAaNWIBHUKH OOLIEr0 Ha3HAUYCHUS;
. Haabwuy;
*  paIlNWIH;
®  CICINUAIbHBIC HAIMIBHUKH.
Ilo cnocoby uzeomosnenus npogunsa 3y6a.
®  HAaceKaHHEM;
(dpesepoBaHueM;
Ui OBaHUEM;
MIPOTATHBAHHEM;
HaKaTbIBAHUEM.

ITpu xaxxgoM crioco0e M3TrOTOBJIEHHS HAMMIBHIKA MOITYYaroT ONpeIeIeHHBIA
yroI u mpouiIb 3y0a HaCeUKH.
Ilo gpopme ceuenus:
®  HOXXOBOYHBIE; e  KpYIJIbIe; KBAAPATHEIE;
e  pomOHueckue; ®  TpPEXIPaHHBIE;
®  TOJNYKPYTJIBIE; ®  IUIOCKHE.



Ilo gpopme Haceuex:

- C OIMHAPHOM (TIPOCTOI) HACEUKOM;

- ¢ IBOIHO¥ (TIepeKpecTHOIT) HaCeUKOH;

- C TOYEYHOH (paIlIILHOM) HACEUKOH;

- C IyroBOM HACEYKOMH.

OOBIYHO HA HATIWJILHHUKAX JCTAI0T TEPCKPECTHYIO HACEUKY (PUCYHOK 33): OCHOB-
HYIO HaceuKy MO yriioM 25° 1 BCIIOMOraTenbHyI0 — oA yriioM 45° K Mpo1oiIbHON 0CH
HaNWIbHUKA. Y3KHE CTOPOHBI IUIOCKMX M HO)KOBOYHBIX HAIMIBHUKOB MUMEIOT JIMIIb
OCHOBHYIO HaceuKy. UeM MeHbIle HaceueK Ha 1CM JJIMHBI HalMIbHUKA, TEM KpyIHee
3y0.

Mo uncny Haceuek, nmpuxonsmuxcs Ha 10 MM JUTHHBI, HAITMIIBHUKY JETSITCS Ha 6
Homepos (0, 1,2, 3,4, 5) u 3 kiacca:
e npaueBsie NeO, 1 (4...12 Haceuek);
e smuHble Ne2, 3 (13...24 Haceukn),
e  OapxatHble Ned4,5 (oT 28 Haceuek | BBIIIIE).

[ @ 0101011 TELIALTARRARARALTRARANY ) G——

e

Pucynok 33 — CrecapHblii HAITHIBHUK

Tabnuna 14 — [Ipumnycku 1 TO4HOCTH 00PaOOTKU HATMIIBHUKAMHU

[Mpumyck Crof,
. | Tounocth
Ne Bun Bun Howmep Ha CHAMAaeMBIN
00paboTKH,
mw/n | o6paboTku HAIIIITBHUKA | Hacedykn | oOpaboTKy, | 3a lmpoxonm, MM
MM MM
1 | Hepuomoe | emmit | Oml | 05-01 |005-010 | 01-02
OIMINBAHNUE
o | ‘ucrosoe TTHHOG 2u3 |015-0,30| 0,02-0,06 | 0,02-0,05
OIMINBAHHUE
OrtnenoyHas . 0,01 -
3 obpaboTka OapxaTHbIN 4us 0,06-0,10 | 0,01-0,03 0,005

Hanuneauku BeimyckatoT mmHOH 100 — 400MM.

Bb100op HanUIbHUKA
J11s1 BBITTOTHEHHUS ONIPEETICHHON PaboThl BHIONPAIOT ()OPMY CeUEHUS HAMMIbHU-
Ka, ero JUIMHY ¥ HOMEpP HaCceJKH.
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Bei6op opmbl ceueHnst HamIBHUKA ompenaensercs (popMoil oOpabaThiBaeMOn
TIOBEPXHOCTH JIETallM, a JUIMHA HAIMWIbHHUKA — ee pasMepamu. [lo mymmHe HammibHUK
JIOJDKEH TMPEBBIIIATH JUIMHY 00pabaTeiBaeMoii moBepxHoctH Ha 10...200 Mm.

Homep Haceukn HammibHHKAa BBIOMPAIOT B 3aBHCHMOCTH OT BHJa 00pabOTKH,
pa3mMepa MpUycKa U TOYHOCTH (Tabnuia 14).

b xeamouy = "' N B

a — IJIOCKKE TYIIOHOCKIE; O — IIOCKUE OCTPOHOCKIC; B — KBaIPATHBIC;
I — TPEXTpaHHbIe; J — POMOMYECKHUE; € — HOXKOBOYHBIE; K — KPYIJIbIE,
3 — KpYIJIbIe C HACEYCHHBIM 3yOOM; U — TIONYKPYTJIbIe
Pucynok 34 — HanmmnpHUKM 00IIEr0 Ha3HAYEHUS

Handuiau
Handwunu - 310 HeOONMBIINE HAMMITBHUKH, KOTOPBIE UCITOIB3YIOT JUIS JIEKAJIBHBIX,
TpaBepHBIX, IOBENMPHBIX PadOT, AT 3aYUCTKH B TPYIHOAOCTYITHBIX MECTaX.
Handmmm numerot Takyro e popMy, Kak U ClieCapHble HAMIBHUKH (PUCYHOK 35).
Wzrorosnsror u3 cramm Y 13unu Y13A; nomryckaercs Y12 wmm V12A.
Jmuna Handuneit ycranosnena 80, 120 u 160mm.
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Ha pa6oueii vactu Handwis Ha aowae 50, 60, 80 MM HaHOCAT HACCUKH 3YObEB.

Hcrnannenue 1

@ 7

a — IUIOCKHE TYIOHOCHIE; O — INIOCKKE OCTPOHOCHIE; B — TPEXTPAHHEIE;
T — TPeXTPpaHHbIE OJJHOCTOPOHHUE; J — POMONUYECKHUE; € — HO)KOBOYHBIE;
K — OBaJIBHBIE; 3 — IA30BBIE; M — KPYTJIbIE; K — HOMYKPYTIIbIE; 1 — KBaJ{paTHBIE.
Pucynok 35 — Hapdwnm

Ha pykosiTke Ka10ro HajQuiss HAHOCHUTCS HOMEP HACEUKU:
-Nel — 20 — 40 naceuek Ha 10MM JUIMHEL,
-Ne2 — 28 — 56 naceuek Ha 10MM JUIMHEL,
-Ne3, No4 u No5 — 40 — 112 naceuek Ha 10MM UIHHEL

ArMasHble HaA(WIN IPUMEHSIOT [T 00pabOTKH TBEPIBIX MAaTEPHAIOB (PHUCYHOK
37).
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Pammuian

Pammuny npeaHa3HavyeHbl IS 00pabOTKM MSATKMX METaJIOB (CBHHEII, OJOBO,
MeJlb M T.J.) U HEMETAJUIMYECKUX MATepHaoB (KOXa, PE3UHA, JEPEBO, ITACTHICCKUE
MAacChl), KOTa OObIUHBIE HAITMIBHUKY HEMPUTOMHBI, TAK KaK Haceuka MX OBICTPO 3a0u-
BAaeTCs CTPYXKKOH U OHHU MEPeCTAIOT Pe3aTh.

Cneuna.m,m,le HANMWIBHUKHA
° Hanunsauku JJIA MeXaHHYECKOM 06p360TKI/I Ha OITMJIOBOYHBIX CTaHKaXxX - MalllhH-
HBIC (CTep)KHeBHe, JMCKOBBIC, 60pT-HaHI/IJ'II>HI/IKI/I);
° Hanunsauku JJIA OGpaGOTKI/I IOBCTHBIX MCTAJIJIOB M UX CIIJIABOB,
° AnMa3Hble HalTMJIBHUKU JJIA 06pa60TKI/I TBEPABIX MAaTEPUATIOB;
° TapI/IpOBaHHI)Ie HaIMWJIbHUKHA I ONPCACTICHUS TBEPAOCTU MAaTEPUATIOB.

TexHuka onUJIMBaHUS

BHavase 3aroToBKy ONMUIMBAIOT JPAa4Y€BbIM HAIIMIBHUKOM, OCTaBJIsIS HA CIEAYIO-
mue onepauuu npumyck (0,3 — 0,4mm). 3aTem 3aroroBky o0paOaTHIBAIOT JTHMYHBIM
1 OapXaTHBIM HAIMJILHUKOM, €CJIA B 3TOM €CTh HEOOXOIUMOCTb.

OnuinBaHUE TUIOCKOCTEH OOBIYHO MPOM3BOIAT BAOJb KOPOTKOW CTOPOHBI 3aro-
TOBKH, OJJHAKO HAaUOOJIbIIIAs TPOM3BOAUTEIBHOCTh U KAUeCTBO 00pabOTaHHOM MOBEPX-
HOCTH TIOJIY4aeTCsl IPU OIMMIMBAHUU TIEPEKPECTHBIM CIIOCOOOM.

[Ipu onmumMBaHUKM BBHITHYTHIX M BOTHYTBIX ITOBEPXHOCTEH HEOOXOIUMO JIEepXKAaTh
HANWIBHUK 10| HEKOTOPBIM YIJIOM K TOPILY 3arOTOBKH.

Cnoco0bl onuInBaHus

1. IlpomonpHoe. Y4acTByeT Bcsl JUIMHA HAINMIbHUKA, CTPY)KKA CHHUMAeTCsl IPU XOJe
HaIWIbHHUKA BIIEpE.

2. IlonepeuHoe. YuacTByeT HeOOJbIIAs YacTh HANMIBHUKA, CAMOE JIETKOE€ M OTHOCH-

TEJIFHO TOYHOE ONWJINBAHHME.

3. epexpectHoe. Camoe TOYHOE OMMIMBAHKE, TAK KaK MMOBEPXHOCTh 00pabaThiBaeTCs
JBaKAbI B IEPIIECHAUKYIIIPHBIX HAIPaBJICHUAX.

4. Kpyrosoe. Camoe CIIOKHOE MPOJOIKUTENFHOE ONMWINBAaHKUE U, BMECTE C TEM, TOU-
HOE.

5. Pammycnoe. IIpuMeHAIOT Ui TOMyYeHHUS PaglyCcoB 00paOOTKU MIAPOBBIX, KPUBO-
JIMHENHBIX TOBEPXHOCTEN.

OueHp 4acTo NMpY ONWIMBAHUH MPUMEHSIOT BApHaHTHl KOMOMHUPOBAHMS CIIO-
c000B, TakHe KaK MPOAOIHHO-IIONIEPEIHOE, TOMEPEIHO-TIEPEKPECTHOE U KPYrOBOE TIe-
peKpecTHoe.

PacnninBanue
PacrmnmBanreM Ha3bIBaIOT 00pabOTKY OTBEPCTHI HANMWIBHUKOM, Haa(QHIeM WIN
paIImiIeM C LENbI0 MPUAAHHUS UM HY)KHOH (OPMBI.
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Z[J'IH pacClijinBaHus pa3JInIHbIX OTBCpCTI/Iﬁ B 3aroToBKax CBCPJIAT OAHO OTBCPCTHUC
npu HEOOJIBIINX pa3sMepax U HECKOJIbKO OTBepCTI/Iﬁ JJIA TIOJTyYCHUA OOJIBIINX WU

a 6

Pucynok 36 - PacnunuBanue kBaj-
paTHOTO OTBEPCTHSI.

CIIOXHBIX (OPM Tak, 4TOOBI OBLT MH-
HUMAJbHBIA TPUITYCK Ha TOCIEIYIO-
Iy 00paboTKy.

OOpaboTKa KpYIJIBIX OTBEPCTHH
TPOM3BOIUTCS. KPYTIIBIM M MONYKPYT-
JIBIM HaIIBHUKOM. J[mameTp obOpaba-
TBIBAEMOT'0 OTBEPCTHS CBEpJIa JOJDKEH
OBITH MEHbIIIEe HE0OX0IMMOro
Ha 0,5 MM.

Tpexrpannsle oTBepcTusi 00pada-
THIBAIOT TPEXTPAHHBIM HAMUIHLHUKOM,
YETHIPEXTPAHHBIC — YETHIPEXIPAHHBIM
HAITIIBHHUKOM.

Ha npumepe o0paboTKM KBajgpaTt-
HOTO OTBEPCTHSI PACCMOTPUM MOJTy4e-
HUE MHOrOrpaHHbIX oTBepcTuil. Jlis
3TOro BbIOMpaeM o Tadiume 16 qua-

METp ONMHCAHHOM OKpYXHOCTH. JleniM ee Ha 4 paBHbIC YacTH, JUIS 3TOrO U3 TAOJIHIIBI
Ne 15 BbiOnpaeM K03(h(UIMEHT, HAXOMAIIMICS HANPOTUB YHCIa 00padaThIBAEMbIX
rpaHeii, B HamieMm ciydae 4, koapduuuent- 0,7071, yMHOKaeM ero Ha JUaMeTp OIHU-
CaHHOW OKPY)KHOCTH M ITOJy4aeM JUIMHY XOpibl. B BepuInHax kBagpaToB AenaeM Kep-
Hbl. Touka mepeceyeHus: AUArOHANEH SBISIETCS LIEHTPOM BIIMCAHHOM OKPYXHOCTH.
Huamerp cepna BbiOMpaeM Ha 0,5 MM MeHbIEe JUaMeTpa BIMCAHHOW OKPYXHOCTH.
CaepiuMm otBepctue. OOpabaTsiBacM JiBe IPOTUBOIIONOKHBIE TPAHU KBaJApaTa, MOCIe
3TOr0 BTOPYIO Mapy MPOTHBOIOJIOKHBIX T'paHell KBaJpaTa, BbIAEpP)KUBAsl pa3Mep CTO-

POHBI KBajipaTa (pUCYHOK 36).

Tabnuna 15. 3naueHus KOAPPUIESHTOB JUTS ONPEIEEHHs JJIHH XOP/I P JIETICHUH Ha

P paBHbIE uyacrteil.

P Koapdu- P Koadpu- P Koaddu- p Koapdu-
LHCHT LHCHT [IUCHT [UEHT
1 2 3 4 5 6 7 8
1 0,0000 10 0,3090 19 0,1646 28 0,1119
2 1,0000 11 0,2817 20 0,1564 29 0,1081
3 0,8660 12 0,2588 21 0,1490 30 0,1045
4 0,7071 13 0,2393 22 0,1423 31 0,1011
5 0,5877 14 0,2225 23 0,1361 32 0,0980
6 0,5000 15 0,2079 24 0,1305 33 0,0950
7 0,4338 16 0,1950 25 0,1253 34 0,0922
8 0,3826 17 0,1837 26 0,1205 35 0,0896
9 0,3420 18 0,1736 27 0,1160 36 0,0871




Ipomomxenue Tadmup! 15
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1 2 3 4 5 6 7 8
37 0,0848 53 0,0592 69 0,0455 85 0,0369
38 0,0825 54 0,0581 70 0,0448 86 0,0365
39 0,0804 55 0,0570 71 0,0442 87 0,0361
40 0,0784 56 0,0560 72 0,0436 88 0,0356
41 0,0765 57 0,0550 73 0,0430 89 0,0352
42 0,0747 58 0,0541 74 0,0424 90 0,0349
43 0,0730 59 0,0532 75 0,0418 91 0,0345
44 0,0713 60 0,0523 76 0,0413 92 0,0341
45 0,0697 61 0,0514 77 0,0407 93 0,0337
46 0,0682 62 0,0506 78 0,0402 94 0,0334
47 0,0667 63 0,0498 79 0,0397 95 0,0330
48 0,0854 64 0,0490 80 0,0392 96 0,0327
49 0,0640 65 0,0463 81 0,0387 97 0,0323
50 0,0627 66 0,0475 82 0,0383 98 0,0320
51 0,0615 67 0,0468 83 0,0378 99 0,0317
52 0,0603 68 0,0461 84 0,0373 100 0,0314

Tabnuna 16 — JInamerp UMIMHAPUYIECKHX 3ar0TOBOK 10| pe3epoBaHne KBapaToB
D; u wecturpanHukoB D, 1yist pasmepa moj kioy S

d wm D, D,, d wm D1, D,, d wm Ds, D,,
S, MM MM MM S, MM MM MM S, MM MM MM

1 2 3 4 5 6 7 8 9

1 1,414 1,155 18 25,46 20,79 35 49,50 | 40,42
2 2,828 2,310 19 26,87 21,95 36 50,91 | 41,58
3 4,242 3,465 20 28,28 23,10 37 52,32 | 42,74
4 5,656 4,62 21 29,70 24,26 38 53,74 | 43,89
5 7,071 5,78 22 31,11 25,41 39 55,15 | 45,05
6 8,48 6,93 23 32,53 26,57 40 56,57 | 46,20
7 9,90 8,09 24 33,94 21,72 41 57,97 | 47,36
8 11,39 9,24 25 35,36 28,88 42 59,40 | 48,51
9 12,73 10,40 26 36,77 30,09 43 60,80 | 49,57
10 14,14 11,55 27 38,18 31,19 44 62,22 | 50,82
11 15,56 12,71 28 39,40 32,34 45 63,64 | 51,96
12 16,97 13,86 29 41,01 33,50 46 65,05 | 53,13
13 18,38 15,02 30 42,48 34,65 47 66,49 | 54,09
14 19,80 16,17 31 43,84 35,81 48 67,88 | 55,44
15 21,21 17,32 32 45,25 36,96 49 69,29 | 56,60
16 22,63 18,48 33 46,66 38,12 50 70,71 | 57,80
17 24,04 19,64 34 48,08 39,27
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INABPEHUE

Lllabpenuem nasvisaemcs onepayusi N0 CHAMUIO (COCKAOIUBAHUIO) C NOBEPXHO-
cmetl demaneti 04eHb MOHKUX HACMUY Memauld CNeyudibHbiM PedlcyWum UHCMmpY-

MeHmMoM — uabepom.

Lemnpto nrabpeHus sABIseTCS 0OECIEYSHHE IUIOTHOTO MPUIICTAHUS COMPATaeMbIX
MOBEPXHOCTEH M TePMETHYHOCTH COCSIMHECHHH.
[TabpenuemM oOpabaThIBAIOT MPSIMOJMHEHHBIC W KPUBOIHHEHHBIC MOBEPXHOCTH
BpPYYHYIO WJIM Ha CTaHKax. 3a OIWH MOXOJA IpH madpeHun cockabmusaror 0,005 —

0,007 mm.

Tab6muma 17 — [Npunycku Ha 1abpeHue IOCKOCTeH

JIMHa MI0CKOCTH B MM

HIupuHa mI0CKOCTH B 100 — 500 500 — 1000 — 2000 — 4000 —
MM 1000 2000 4000 6000
[purycKu Ha CTOPOHY B MM
Jo 100 0,1 0,15 0,20 0,25 0,30
Or 101 no 500 0,15 0,20 0,25 0,30 0,40
Ot 500 o 1000 0,18 0,25 0,35 0,45 0.50
Tabnuna 18 — INpunycku Ha nabpeHue BHYTPEHHUX TIOBEPXHOCTEH
[uamerp BHyTpEH- JlMHa TIOBEPXHOCTH B MM
Hell TOBEPXHOCTU Ho 100 | 100 — 200 | 200 — 300 u BBIIIE
B MM [IpuirycKH Ha CTOPOHY B MM
1o 80 0,03-0,05 0,05-0,08 0,10-0,12
or 80 1o 180 0,05-0,10 0,10-0,15 0,15-0,25
or 180 1o 300 0,10-0,15 0,15-0,20 0,20-0,30
caaiuie 300 0,20 0,25 0,30

Llabepvl — MeTaIUTNYECKHE CTEPIKHHU PA3IUIHON POPMBI C PEIKYIIUMH KPOMKAMHU
(pucyHox 37). Illabepsl M3rOTaBIMBAIOT M3 MHCTPYMEHTAIBHOM YIIIEPOIUCTON CTAIH

Y10 u VI2A.

Pexymuii koHerr madepa 3akanuBaiot 6e3 otmycka a0 tBepaoctu HRC 56...64.

Kaaccupukanus madepon

Ilo gpopme pesrcyueri vacmu:

® [IOCKHE;
® TpeXTpaHHEIE;

® (hacoHHEIE.

Ilo xoncmpyxkyuu.:
® [[eIIbHBIC;

® CO BCTaBHBIMU ITIJIACTHHKAMM;

® HaCaaHBbIC.

Io uucny pesicyuux Konyos.
® OTHOCTOPOHHHE;
® JIByXCTOPOHHHE.




Mnockue omuocropoHuuft (@) m ABycTo-

PoHHuMA (6) waGephl i YTTIBI HX 3aTOYKH

V'

laGeprl C M3OTHYTHIMH KOHUAMH M YIsl

HX 3aTOYKH

a — TpEXTpaHHbIe; O — YeThIPEXTPaHHbIC
1abephbl M YIiibl UX 3aTOUYKH.
Pucynok 37 — I1laGepbr

[ITaGpenvie BHIMOTHSIOT 32 TPH MIEPEX0/a.

ITepen mabpeHneM MoOBEpX-

HOCTH OYMINAIOT, TIPOMBIBAIOT, MPOTH-
paroT, 3aTeM HaHOCST Ha TOBEPOUYHYIO
TUTUTY KPACKH, MTOCIIE 3TOTO 3arOTOBKY
C HEOONBIINM YCHIIHEM MEepEeMEINaloT
MO IUTUTE B Pa3IMYHBIX HalpaBlICHU-
aX. BplcTymaromye mMecra MmoBepXHO-
CTW 3aroTOBKM TPH 3TOM OKpaliuBa-
totcs. [Ipy mabpeHnn 3TH OKparieH-
HBIC MECTa CHUMAIOT MadepoM.

[labep nepxat mpaBoil pykoi 3a
PY4YKy, a JIeBOH Ha)KMMaroT Ha KOHEI
mabepa. [lo oTHoIIEeHNIO K 00padaThI-
BaeMOM MMOBEPXHOCTHU LIadep ycTaHaB-
nmuBatoT mox yriaoMm 25 — 30°, a pexy-
mas KpoMKa AO0JDKHAa HaXOAWThHCA Ha
OKpaIlIeHHON TIOBEPXHOCTH.
Mertann CHUMAIOT CKOOJICHUEM:
e 0T Cceds;
e Ha ceOs;

ITo yuctoTe 0b6pabaTpiBaeMOii O~
BEPXHOCTH IIa0pEeHHEe MOXKET ObITh:
e  YEPHOBOE;
®  TOYyYHCTOBOE (TOYCHHOE);
®  YKHCTOBOE (OTACIIOYHOE).

KauectBo mabpenust omnpenenser-
CsI TI0 YHCITy TOYEK CONPHUKOCHOBEHHS
CONpSraeMbIX MOBEPXHOCTEH Ha KBal-
paTe co CTOpOHOI 25%25 MM.

Jns mpoBepKH KOMMYECTBA TOYEK
Ha IMa0pyeMoi IOBEPXHOCTH IOJIb3Y-
I0TCS  CIIELMAJbHOW  MPOBEPOYHOM
PaMKOH.

3a mepBEIi (4epHOBOI) Mepexol MPOU3BOIAT IpyOyI0 00paboTKy mabepaMu mIu-
puHoit 20 — 30 MM mpu ummHE padodero xoma 10 — 15 mm. IIpu sToM Ha mabpyemoit
TOBEPXHOCTH OY/IET 10 YeThIpex MATEH Ha IUTomamy 25x25 MM,
3a BTOpPOI (TIEPBBIN YMCTOBOI) MEepexo]] MOBEPXHOCTh oOpabaTeiBaeTCs Ima-
Oepamu mmpuHOH He 6onee 12 — 15 MM mpu anmuHe pabodero xoma 5 — 10 mwm. [Iaren
JOJDKHO OBITH TTOCIIE 3TOTO mepexona 8 — 16 Ha mromann 25x25 MM, Tperuii nepexon
MIpUMEHSETCA TPH 00pabOTKE OYeHh TOYHBIX IMOBEPXHOCTEH; IMmMpwHA mabepa mIpu
aToM 5 — 12 MM nipu MenkoM mmTpuxe. [locie TpeTbero nepexona MOBEpXHOCTD JIOMK-
Ha uMeTh 20 — 25 msreH Ha momaad 20x25 MM,
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[[Tabpenwuie sBIIIETCS OMHOW M3 HaHOONIee TPYTOEMKUX OIEpaIiii cliecapHOi 00-
pabotku. BMmecTe ¢ TeM 3Ta orepanus SBISETCS KpaiiHe HeoOXOIMMOI MpH pEeMOHTE
CTaHKOB M MHOTHUX JIPYTWX MAaIluH. J{JIs TOBBIIICHUS POU3BOAUTEIEHOCTH MIa0pEeHUS
MIPUMEHSIOT ITHEBMATHUYCCKHUE, SJICKTPOMEXaHUYECKHE MIadephl W MAaOpOBOYHBIC TO-
JIOBKH.

Bonpocs! 1151 KOHTPOJIS.

1. CnocoObl U BUIBI ONHITABAHMS.

Kak xnaccnpuuupyroress HAMMIBHUKH 0 CIIOCO0Y U3TOTOBIICHUS, 110 (hopMe, 110

(dbopme u yncity Haceuek?

JJ1st uero NpUMEHSIFOTCSI CIIeaIbHbIe HATMIBHUKN ?

Kraccuduxanuus, HazHaueHHEe, TPaBUIIO TIOJIb30BaHUS HaJPUIIIMU.

Kraccudukanus, HazHaueHne, TPaBUIIO TTOJIb30BAHUS PAIIHIISIMA

Uro Takoe mrabpenve?

[To xkakuM TpU3HAKaM KJlacCUPUIMPYIOTCS adephi?

Yem ompeziensieTcst Ka4ecTBO madpeHus?

Korna npumensiercst pacnimiinBanue?

0. B kakoii mociesoBaTelIbHOCTH MPOM3BOAAT PACIMIMBAHNE KBaIPATHOTO OTBEP-
crus?

n

ROONO AW

IIpuTupka, 10BOAKA, IOJIUPOBAHME

Ilpumupkoii  nasvieaemcs obpabomxa Oemaneti, pabomaiowux 6 nape, O
obecneuenus Haunyuue2o KOHMaKma pabouux no8epxHocmell.

[Mputupka npumeHsieTcs IJIaBHBIM 00pa3oM Ul 00ECIeUeHHUs! IIOTHBIX repMe-
THUYHBIX Pa3beMHBIX U IOJBIXHBIX cOoeqUHEHUH. [Ipumyck Ha MPUTHUPKY COCTABISAET
0,01...0,002 mm. Tounocts mputupku — 0,001...0,002 mm.

Hos0o0ka — smo uucmosas o6pabomKa ¢ yeavlo NOAYUeHUs MOUHLIX PA3MEPO8
u manou wepoxosamocmu nosepxrocmu. Ilpumyck Ha mosoaky — 0,001...0,0025 mm.
TounocTb 10 5...6-My KBasuTeTY U epoxosarocts R, 0,008.

Ilonuposanue — obpabomxa mamepuanios 00 NOAYHEHUs 3ePKATbHO20 OrecKa
U Kpacugozo 8uoda nogepxHocmu 6e3 coomo0eHUss MOYHOCIU U PA3MEPOB.

[NomupoBaHue BHIMONHAIOT Ha TOMHPOBAIBHBIX CTAHKaX OBICTPOBPAILAOLIMMUCS
MSTKUMHU Kpyramu u3 (eTpa WiH CyKHa, WIH OBICTPO BpaLIalOIIMMHUCS JEHTaMH, Ha
MOBEPXHOCTH KOTOPHIX HaHECEHa MOJMPOBANbHAS IacTa WM MeNKhe abpa3uBHBIE
3epHa. [IpuTHpka 1 KOBOAKA OCymIecTBIseTCS aOpa3UBHBIMU MOPOIIKAMH WM IacTa-
MU, HAHOCUMBIMU Ha oOpabaThIBacMble MOBEPXHOCTH, WM Ha CIIEHUANbHBIN HHCTPY-
MEHT — NIPUTHP.

I[IpuTHpOYHbIE MaTEPHAIBI.
Teepovie abpazugHbie Mamepuaisl

® eCTeCTBeHHbIE (KOPYHI, KBapll, KPEMEHb, aaMas).
® JCKYCCTBEHHBIE (3JIEKTPOKOPYH] HOPMAJIbHBIH, OCIBI M XPOMHUCTHIN; KapOw
KpeMHHUsT; KapOu 00pa; MOHOKOPYH/I, ajIMa3 CHHTETHIECKHUH U T. 11.).
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Mszkue abpasuenvle mamepuaisl

[Macter 'OU (rocynapcTBEHHBIN ONTUYECKUH HHCTHTYT):

a) rpybas — cBetno-3emmeHoro mBera Ne50, No40, No35, Ne30, No25, No20;

0) cpennsisa — 3eneHoro nsera No7, Nel0;

B) TOHKAs — YEPHOTO I[BETA C 3eIeHBIM OTTCHKOM Nol, Ne4, Ne5;
Anmasnvle nacmoi:

a) kpynHas — kpacHoro 1seta AIl-100; AIT-80; ATI-60;

0) cpennsisa — 3eneHoro nseta AIl-40; ATI-28; AII-20;

B) Menkast — roiryooro eera All-14; AII-10; AII-7,

T) ToHKas — xentoro nsera All-5; AII-3; ATI-1.

[IpuTHpPKY BBIMONHAIOT CHEIMATBHBIM HHCTPYMEHTOM — MPUTHPOM, (popMa KOTO-

pOro J0JKHA COOTBETCTBOBATH (hOPME MPUTUPAEMON TTOBEPXHOCTH.

Ipumupur bvieaiom:

®  TOIBUXXHEIC, | ®  HCIOJBIKHBIC.
Ilo popme npumupel Oviearom:
®  [UIOCKUE; ®  KOHHUYECKHE;
®  I[WIWHJPUYECKHUE; e  creruaabHbIC (CIOKHOW (HOPMBI).
Mamepuanvl 0151 U320MOGAEHUS NPUMUPOS.
®  YYI'VH; ®  CBUHEII, e  TBepIbIC OPOIBI
e 0OpoH3a; ®  CTEKIIO; JiepeBa;
®  KpacHas MeJib; e  (ubdpa.

Jlnist M3rOTOBJIEHUS IPUTUPOB MCIONIB3YIOT MaTepHalbl, KOTOpbIE MArde obpada-
THIBAEMOr'0 MaTepHaIa.

[pu nputupke peraneil TBepAbIMU abpa3uBaMu ClieyeT IPOU3BOJUTh NPUHYIHU-
TeJIbHOE LIapKUPOBAHUE IIPUTHPA.

Lapcuposanue — 5mo uz2omosnenue npumupos nymem 60asIuGanus adpasus-
HO20 NOPOWIKA 8 NPUMUP 3aKATEHHOU CMATLHOU CKAIKOU UIU OPYCKOM.

Cnocobul wapscuposanus

®  MPsSMOI cocO0 — MOPOIIOK BABIUBAIOT B IPUTUP J0 pabOTHI;
®  KOCBEHHBIH CIOco0 — CIOM cMa3Ku U abpa3uBHBIN MOPOILIOK BIABIMBAIOT B MPH-

THP BO BpeMs paboTEHI.

Bonpoch! 11 KOHTpOJIsA
J7st gero Hy)KHa IIPUTHUPKA, TOBOJKA, OIHPOBAaHHE?
Kaxk xnaccupuuupyroTcest IpUTHPOYHBIE MaTepHaIbl?
Kakue MaTepralisl MPUMEHSIOT IJIsl U3TOTOBJICHHS IPUTHPOB?
Uro Takoe mapkupoBaHue?

el N

MIPUTOHKA U ITPUITACOBKA
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Ilpuzoukoit nasvisaemcs obpabomka 00HOU demanu no OPy2oll ¢ mem, 4moovl

BbINONIHUMb COCOUHEHUE.
JIyis puroHKW HE0OXOAUMO, YTOOBI OJHA W3 JeTaiel ObUTa COBEPIICHHO T'OTO-

BOM, IO HEHl BEIyT MPUTOHKY.
Ilpunacogkoii nasvieaemcsi MOYHASL G3AUMHASL NPUSOHKA Oemanel, COeOUHsIo-

wuxcs oe3 3a30pos.
[IpunacoBka oTiaMYaeTcst BBICOKOW TOYHOCTBIO 00paOOTKH, YTO HEOOXOUMO LIS

0€33a30pPHOr0 COMPSHKECHUS ETaNCH.

a;i|=
il
i

a — npoiiMa; 6 — BKJIAABILL; B — ONMJIMBAHUE; T — IPOBEPKa BKIAbIIIA
Pucynox 38 — IIpumacoBka

IIpunacoBeIBalOT KaKk 3aMKHYTBIE, TaK 1 HE3aMKHYTbIe KOHTYpbI. M3 1BYX mpuma-
COBBIBAEMBIX JI€TAJIEd OTBEPCTUS NPUHATO HA3BIBATH NPOKMMOM, a J€Tallb, BXOIAIIYIO

B TIPO#MY, — BKJIaJpIeM (pucyHoK 38).
[IpunacoBka BBINONHSETCS HAIWJIBHUKOM C MEJIKOW M OYEHb MEJIKON HACEUKOU
No2, Ne3, Ned4 u Ne5, a Taxoke abpa3sMBHBIMH MTOPOIIKAME U TTACTAMHU.

Bonpocs! 111 KOHTp OIS

1. Jlng gero mpuMeHSETCS MPUTOHKA?
2. Jlns gero nmpuMeHseTcs MpUIacoBKa?

CBEPJIEHUE



65

Ceepnenue — npoyecc noay4enus CKEO3HbIX U 2LYXUX OMEEPCMULL 6 CNIOUHOM
mamepuare.

CaepieHHE OCYMIECTBIAETCS ¢ TIOMOIIBIO PEKYILEr0 HHCTPYMEHTA — CBEpIIA.

Yeenuuenue ouamempa umeroue2ocs omeepcmus ¢ NOMOWbIO Céepila HA3bleaem-
Cs pacceepuéanuem.

CaepiieHne OTBEPCTHH B CIIECAPHOM JIEJIE IIMPOKO PACIPOCTPAHEHO ¥ IPUMEHS-
€TCs B CIEAYIOUINX CIydasx:
e IIpU COEAMHEHHMH JABYX WJIM HECKONbKUX JeTalell ¢ IOMOIbIo 0OonrTa,

3aKJIETIKU U APYTHUE;

® [pU YBEIWYCHUH JUAMETPA UMEIOIIErocsi OTBEPCTUS;
e IIpU BBIIOJIHEHUH PEMOHTHO—COOPOYHBIX PadoT;
e 1I0]] HApE3KY BHYTPEHHEH pe3bOBl.

J1s cBepneHust 00pabaThIBAEMYIO 3arOTOBKY (JIETasb) HEMOABMKHO 3aKPEIIIAIOT
B TIPUCHIOCOOJIEHHH, a CBEPITY COOOIIAIOT 1BA ONHOBPEMEHHBIX JBHKEHHS:
® BpalATENbHOE — INIABHOE JBUKEHUE;
® TIOCTYNATENBHOE — BJIOJIb OCH CBEPJIA, JIBUKEHHUE MOJIa4H.

CaepiieHHe MOXKHO MPOU3BOAUTE 110 pa3MeTKe, Mo MmalIoHy, B KOHIYKTOpE,
a TaKKe 10 JIPYrou AeTallu.

[t cBepieHns OTBEPCTUI IPUMEHSIOT Pa3iIuyHbIe TUIIBI CBEPIL:

® CHHUpAJIbHBIC, ® OCHAIICHHBIC IJITaCTUHKaMH M3
® [ICPOBLIC; TBEPABIX CIIJIAaBOB;
® CICHHAJIBHBIC, L4 KOM6I/IHI/Ip0BaHHBIe;
® [ICHTPOBOYHBLIC, ® Pa3MCETHBIC,
® A FHy6OKOFO CBEPJICHUS; ® IIYHICYHBIC;
® JJIsS KOJIBLIEBOI'O CBEPJICHUS.

CrupanbsHble cBepIIa, HOIYYMBIINE caMoe OONBIIOe paclpoCTpaHeHHE, H3TOTaBIH-
BAIOTCSl M3 NPYTKOB KPYIJIOTO CEYEHHS YIVIEPOOHCTOM HHCTPYMEHTAIBHOH CTamu
VI10A, V11A, YI2A, u3 Osictpopexymeit ctamu P9, P9D2, u3 nerupoBaHHBIX HH-
cTpyMeHTanbHBIX cTaneil Mmapok 9XC, XBI', a Taxke ocHaIIalOTCs TUIACTHHKAMHU W3
TBEPJBIX CILIABOB.

CrmpasbHOe CBEpIIO COCTOUT U3 CIIEAYIOMHX JacTel (pucynok 39).

XBOCTOBHK (KOHWYECKHH WM HWIMHAPUYECKHUI), JTallKa WIIM MOBOIOK; Yy CBepia
uMeercs IBa 3y0a, y Ka)Ioro 3y0a ecTb MepeqHss W 3aIHss NOBEPXHOCTH, CIIMHKA,
IJIaBHAsl U BCIIOMOTATENbHAs PeXKYIINe KPOMKH; Ha MEepeceyeHUH NBYX IVIABHBIX 3a]1-
HHX MOBEPXHOCTEH — IMoNepevHas pexymas KpoMKa.

Kpennenue cepin, pa3BepTOK, 36HKEPOB M 3€HKOBOK Ha CBEPJIMJIBHBIX CTaHKaX
B 3aBHCHMOCTH OT (POPMBI XBOCTOBHKA OCYLIECTBIISIIOT TPEMsl CIIOCOOaMH: HENoCpe -
CTBEHHO B KOHHYECKOM OTBEPCTHH IINMMHICHTA, B IEPEXOIHBIX KOHHYESCKHX BTYIKaX,
B CBEPJIMIIEHOM IaTPOHE.

KoHnueckue XBOCTOBHKH CBEpPII, Pa3BEPTOK U 3CHKEPOB, a TAKKe KOHHYECKUE OT-
BEpCTUS B LIMMHIACNSAX CBEPIMIBHBIX M JPYTUX CTAHKOB H3TOTAaBIIMBAIOT IO CHCTEME
Mopsze. Konycst Mopse umetor Homepa: 0, 1, 2, 3, 4, 5, 6. Kaxnomy HOMepy cooTBeT-
CTBYIOT OIIpe/ieJIeHHbIe pa3Mepsl KoHyca (pucyHok 32). Brynku ¢ Nel-0; Ne2-0; Ne3-0;



No4-0; No5-0; Ne6-0; No2-1; Ne3-1;
No4-3; Ne5-3; Ne6-3; Ne5-4; Ne6-4; Ne6-5.
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Ne4-1;

No5-1; Ne6-1; Ne3-2; No4-2; Ne5-2; No6-2;
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a, 0 — cMpasbHbIE CBEpJia; B — AJIEMEHTHI CBEpIIa.
Pucynok 39 — CnupasnbHble cBepiia
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Pucynok 40— Ilepexonusie
KOHUYECKHE BTYJIKH

CIIEYIOIMMH 3HAUYCHUSIMU:
1. Jlaryns, OpoH3a, aTFOMIHAI

2. 3akaneHHas CTajlb, CTallbHbIE IOKOBKH

3. YyryH, cranp
4. TekcromuT, 500HHUT
5. Oprcreko, mIacCTUIeCKHE MacChI

Kpennenue mHCTpyMeHTa uepe3 Iie-
peXonHble KOHMYECKHE BTYJIKH HPOM3-
BOAUTCA B TeX Clly4asX, KOrJa KOHYC
XBOCTOBMKA HMHCTPYMEHTa MEHBILIE KO-
HycCa OTBEPCTHS LIITHH/AEIS.

VYpaneHue WHCTPYMEHTa W3 KOHU-
YEeCKOro OTBEPCTHA ILUMHHIENS CTAaHKa
OCYILECTBIISFOT IIPH IOMOIIY KIMHA (pU-
cyHOK 41) gepe3 mpopess.

Ceepyia ¢ LWIMHIPUYECKHUM XBO-
CTOBUKOM KpeIsiT B CBEPIMJIBHBIX Ia-
TPOHAX:  IBYX-KYJQUKOBBIX,  TpeEX-
KYJIQYKOBBIX U IAHTOBBIX.

B 3aBucmmoctun ot obpabaTniBae-
MOTo MaTepuaga yrojl IpU BepIINHE
cBepya (pucyHok 39) 3aTauMBalOT CO

2¢ = 130°...140°
2¢ = 125°

2¢ = 116°...118°
2¢ = 80°...90°
2¢ = 50°...60°
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6. MarnueBble CIIaBbl 20 = 45°

OCHOBHOU IPUYHUHON Opaka IPU CBEPIICHUH SIBIIICTCS YBOJI CBEpia OT TpeOyeMo-
TO HAIIPABIICHUS, YTO YaIlle BCErO HAOIFOACTCS TIPH CBEPIICHUH OTBEPCTHI OOJBIITON
JUTAHBIL.

a — yAaJieHle HHCTPYMEHTA U3 IIITUH/IENS KIMHOM;
6 — Ge30MacHBIM KIIHOM
Pucynok 41 — YV najneHue HHCTpyMEHTa U3 HIMUHAETS KIHHOM

Y600 ceepna npoucxooum e creoyiowux cryyasx:
1) npu cBepieHUH 3aroTOBOK, Y KOTOPBIX MOBEPXHOCTH HE MEPIEHIUKYISIPHBI K OCH
CBEpIa;
2) npu paboTe HENPAaBUIBHO 3aTOYECHHBIMH CBEpJIAMH, Yy KOTOPBIX OJHA PEXYLIas
KpOMKa JUIMHHEE IPYTOM;
3) mpu cBEpIEHUM 3arOTOBKM, KOTOpash MMEET PAKOBUHBI WM COIEPXKHUT TBEpAbIE
BKITIOUCHNS;
4) npu paboTe AIMHHBIMHA CBEPIIAMH.

Ilo 3THM ke IpUYMHAM B OCHOBHOM IPOUCXOJMT U IOJIOMKa cBepil. s yBenu-
YEeHHUsI CTOWKOCTH CBEpJa MCHONb3YIOT Pa3IMYHbIC BUIBI 3aTOUYKH: IBOWHAS 3aTOYKa,
MIOATOYKA TIEPEMBIUKH, TTOATOYKA JICHTOUKH, KAHABKH ISl JOMKH CTPYKKHU H T.JI.

Uto0Bl yMEHBIIUTH TPEHUE CBepia 00 00paboTaHHYIO MOBEPXHOCTh M CHU3UTH
BEIMYMHY pa30MBKU OTBEPCTHUs, NETAI0OT OOpaTHBI KOHYC, KOTOPBIH COCTaBIISET
0,03 — 0,12 MM Ha kaxapie 100 MM JJTHHBI CBEpIIA.

3aTouka CHHPAJTbHBIX CBEPJI

W3Hoc cBepia B MepBOi CTaAUH MOXKET OBITh OOHAPYXKEH 10 PE3KO CKPHIIS-
niemMy 3BYKY. [Ipm paboTe H3HOIICHHBIM CBEPIIOM TEMIIEpaTypa pe3KO BO3pacTaeT
1 CBepJIO emle OOJbIle M3HAMIIBAETCS, pa30uBas OTBEPCTHSI.

Kak mpaBuiio, 3aTouka CBEps BBINOJHACTCS IEHTPATU30BAHHO B CIICIHAIBHBIX
MaCTepCKUX 3aTOYHHKAMHM, OJHAKO U Cliecaph 00s3aH XOPOIIO 3HATH MpaBHiIa 3aTOYKH
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1 TIpY HEOOXOJMMOCTH YMETh 3aTOYNTH (IOBECTH) CBEPJIO BPYYHYIO Ha ITPOCTOM 3a-
TOYHOM CTaHKE.

3aToYKy BBINOJMHSIOT B 3alUTHBIX OYKaxX (€ClM Ha CTaHKE HET MpPO3pavyHOro
9KpaHa) BPYYHYIO CIEAYIOmUM o0pa3oM. JIeBoil pyKoli yAep>KHBaIOT CBEpIIO 3a pado-
YYI0 4acTh KaK MOXXHO OJIDKe K pexyleil yactu (KOHyCy), MpaBoi OXBAaTHIBAIOT XBO-
CTOBUK CJIETKa HPIKUMasl PEXYIIYI0 KPOMKY cBepia K OOKOBOW MOBEPXHOCTH LUIH-
(oBaNBEHOTO Kpyra. 3aTeM IUIaBHBIM JIBIPKSHUEM IIPAaBOW PYKH HE OT)KHMasi CBEPIIO OT
Kpyra, IoBOpayMBas €ro BOKPYT CBOEH OCH ¥ BBIJIEP)KUBAsl MPABWIBHBINA HAKIIOH, U
CclIeTKa Ha)KHMasi Ha CBEpJIO, 3aTauiBalOT 3a/{HIO0 IIOBEPXHOCTb.

3aTouKy BeAyT C OXJIaXICHUEM, MEPHOANYECKH TOrpyKasi KOHEll HHCTPyMEHTa
B BOJHO-COAOBBIM pacTBOp. 3aTOUEHHOE CBEPJIO IOBOAAT Ha OCENKe WX OpycKe, MpH
9TOM CIIE/IAT 33 TeM, YTOOBI PEXYIIHE KPOMKH ObUIM MPSMOJIMHEHHBIMU, UMEIH OJH-
HaKOBYIO JUTMHY ¥ OBbUIN 3aTOYEHBI IO/ OJJMHAKOBBIMHU YTJIaMHU.

BOHpOC])I AJI KOHTPOJIs

CgepiieHue, paccBepIuBaHne, 0COOCHHOCTH 3aTOUKH CBEPIL.

dopMysia HAXOXKICHHUS AUaMeTpa CBepia Mo/ Hape3aHHe METPHIECKO# pe3bObl.
Caepia. Knaccudukarys, crnocoObl TPUMEHEHUsI, YIIIbl 3aTOUKH ISl CBEPIICHHUSI.
CrernmansHeie cBepiia. Ha3HaueHue, yribl 3aTOUKH.

NS

3eHKoBaHNeE

3enxosanue — npoyecc oopabomxu 3eHKOSKAMU YUTUHOPUYECKUX UNU KOHUYECKUX
Yyenybnenui u Qacox npoceepreHHviX OMmeepcmuti o0 20106KU OONMO8, 6UHMO8, 3a-
KJIENnoK.
OCHOBHOW 0COOEHHOCTBIO 3€HKOBOK IO CPaBHEHHUIO C 3CHKEPAaMH SBISIETCS HaJIU4ue

a — 3CHKOBKH LWJIMHAPUYECKUE C IIOCTOSHHOM HAIIPABIIAIONICH U LIMIIHH-
JPUYECKHM XBOCTOBHKOM; O — CO CMEHHOW HATPABIISIOICH i KOHHIESCKHM
XBOCTOBHKOM; B — YIJIbI 36HKOBKH; T — KOHHYECKHE 3€HKOBKH; 11 — JIepiKaBKa
C 36HKOBKOH M BpAIAIOIEMCs! OTPAaHUIHUTENIEM; € — [IEKOBKa
Pucynok 42 — 3eHkoBKH
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3yObeB Ha TOpIIE W HANPABIIOMNX 11ar(, KOTOPHIMHU 3€HKOBKU BBOJSTCS B ITPOCBEP-
JIEHHOE OTBEPCTHE.

ITo ¢opme pexymeil yacTi 3eHKOBKH YCIOBHO IMOJPA3EIAIOTCS HA IMIMHAPH-
YecKHe, KOHMIECKUE U TOPIOBBIC (PUCYHOK 42).

3eHkepoBaHue

3enkeposanue — npoyecc 06pabomxu 3eHKEPOM YUIUHOPULECKUX U KOHUYECKUX
omeepcmuil 8 0emaisx, NOTYYEHHbIX TUMbeM, KOBKOU, WMAMNOSKOU Ul npeosapu-
MenbHO NPOCEEPTIEHHBIX.

3eHKepoBaHHe 00ecreYrBaeT TOYHOCThH OOpaOOTKHM OTBEPCTHH B Mpeenax

8...13-T0 KBAJIUTETOB, IIEPOXOBATOCTH 00paboTaHHOI moBepxHOCcTH Ra 10...2,5.
[To xoHCTpyKLIMK U POpMeE pexy-
el 4YacTh 3eHKep HalloOMUHAeT
CIMpaJbHOE CBEPJIO, HO B OTIIMYHE
OT CBepJia OH UMEeT He JIBe, a TPU
WIN YCTBIPE PEXYIIUX KPOMKHU,
KpPOME TOTO 3€HKEep HEe MMEeT IO-
niepeuHoi KpoMku (prcyHOK 43, pucyHOK 44). 3eHKepbl M3TOTABIMUBAIOT U3 OBICTPO-
pexXyulien craiu.

Pucynok — 43 3enxep

Knaccugpuxayun 3enkepoes:

Ilo cnocoby kpennenusi:

® XBOCTOBBIE (KOHHYECKHUM XBOCTOBHKOM );
® HAcagHBIC;

Ilo ¢hopme obpabamvleaemoil nosepxnocmu:
® [IINHAPUYECKHUE;

® KOHHYECKHUE;

Ilo xkoncmpykyuu:
® IICIbHBIE,
¢ C IIPUNASHHBIMH TBEPIOCIUIAaBHBIMHU IUTACTH-
HaMu;
® CO BCTaBHBIMH HOXaMH M3 OBICTPOpEXYIIEi
CTaJIH.
3eHKepOBaHNE NPUMEHSIOT IS TTOyIHCTO-
BOI 00pabOTKK Tepen pa3BepTHIBAHHEM, HO OHO
MOXET OBITh TaKkKe W  OKOHYATENHHOH
orepanuei.
[Ipumyck Ha 3eHKepoBaHWE (HA CTOPOHY)
a — TPEXIeporo; 6 — YeTHIPEXIEPOro pasex 0,5...3 mM. OOGBIYHO TPUHUMAETCS, YTO
PI/ICYHOK 44 —FCOMCTpI/IFI 3y6a 3CHKEPBI JUAMETPOM 10 20 MM CHHMAOT npu-
3eHKepa
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nyck A0 1 MM, quamerpoM 10 35 mm — 1,5 MM, auamerpom A0 50 MM — 2 MM..
CkopocTb pe3aHust Uil 3eHKepa YCTaHABIMBAETCs MpUMeEpHO B 1,5 paza MeHsble,
YeM JJIs1 CBEpIL.

Bonpocs! 1i1st KOHTPOJIAA

3eHKoBaHMEe. 3eHKEPOBaHUE, CYIITHOCTh 00pabOTKH, IPUITYCKH.
3enkepsl. Kitaccugukanys, Ha3HaYeHHE.

Otnnume 3eHKepa OT cBepJa.

Ha3sHavyeHue 3eHKOBOK.

Knaccudukaius 3eHKOBOK.

abrwbdE

Pa3BepThiBaHue

Pazeepmuleanue — npoyecc yucmogoi obpabomku omeepcmuil, 06ecnedusaio-
wuii mounocms 7 — 9 keaaumemos u uiepoxosamocms Ry 1,25...0,63.

Knaccugpukayusa pazeepmox:

1. I1o npusooy:

® MalllMHHbIE; | ® DYYHEBIE;

2. Ilo gpopme obpabamuvieaemozo omeepcmusi.

® IWINHAPUYECKHE; | ® KOHHYECKHE;

3. o pacnonodxcenuio 3y6be8 OMHOCUMENLHO OCU PA3BEPMKIL:

e C IpsAMBIMHU KaHaBKaMu; e C BUHTOBHIMHU KaHaBKaMH;

4. Ilo cnocoby kpennenus.

®  XBOCTOBEIE; | e HacaJHBIC;

5. Ilo xoHcmpykyuu:

® IICNIBHEIE; e C IIPHUIASHHBIMH TBEPIOCIUIABHbI-

®  CO BCTaBHBIMH 3YObsMH; MH IUIaCTHHAMU;

® perymipyeMsble: pa3KUMHbIC ® CO BCTaBHBIMHU 3yObsSIMH C TIpHIIa-
U pa3IBIKHBIE. SHHBIMH TBEPAOCIUIABHBIMH TLIa-

CTUHAMH
6. Ilo uucmome obpabamuvleaemoll NOBEPXHOCU.
® UEPHOBHIEC; ®  UICTOBBIE.

Ilar y MamMHHBIX pa3BEPTOK IIOCTOSIHHBIN, Y PYYHBIX — IEPEMEHHBIH.

[Ipu gepHOBOM pa3BepTHIBAHMH yhainsercs mnpuiyck B mpenenax 0,1...0,4 MM Ha
araMertp, a mpu guctoBoM — 0,05...0,2 mm.

Jnist pa3BepThIBaHUS JETallb HAAEKHO 3aKPEIUIIOT B THCKaX, KPYITHbIE ATl
HE 3aKpEeTUISIOT.

[Tpn oTcyTCTBHM OXMAXICHNS M CMa3KH IIPOUCXOANT pa30MBKa OTBEPCTHSL.

B oriiumu ot 3eHKepa pasBepTka uMmeer 6-16 3yobeB (pucyHok 45).
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CkopocTH pe3aHusi NpH pa3BEepTHIBAHWN TPHHUMAIOTCS 3HAYMTENHHO MEHBIIIE,
4YeM IpH cBepieHHMH H KoneoOmrorcss B mpedenax 5-10 m/mmu. Ilomawa ot 0,3
10 1,5 mm/00.

vacme
P Xbocmobux
Jadopnas vacms
./
{, Narudpyry Tadpem
2? 2 yacms
2
2 , UewmpoBoe ombepcmue 1(,””,!,4” /
anpal- {
Hargar Yeon nowyca sadopwoi vacmu  om lepcmue
Kowye Y20n_ynnowa _sabopwoi vacmu

a, 6 — py4HbIE IIMHAPHICCKUE U KOHUIECKUE; B — MAIIIMHHAS
rHAprYeckasi; OCHOBHbBIE AJIEMEHTHI pa3BEPTKU
Pucvynoxk 45— Pa3BepTku

Bomnpocs! 1151 KOHTPOJIs

PasBepThIBaHUE.

CymHocTh mporiecca 00padOTKH, MPUITYCK.
PasBepTku. Ha3znauenue.

PazBeprku. Kinaccudukanusi.

HrowpE
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PE3BBOBBIE COE/IUHEHUA

Hawubornee pacpocTpaHeHHBIMUA COSTUHEHUSIMU JIETAIeH MAIlIUH SBJISIIOTCS PE3b-
OoBEIE.
Pe3vby na oemansix modcho nomyuame ciedyouWUMYU Memooamu:
® Hape3aHHWEM CO CHATHEM CTPYXKKH;
® HAKaThIBAHHEM 0€3 CHSITHUS CTPYKKH;
® METOJOM IIACTHYECKOH AehopMaIum.
Pe3vba bvisaem 06yx 6udos.
® Hapy)XHas;
® BHYTPECHHSIS.
Hapesarot pe3b0bl, Kak Ha CTaHKax, TaK U BPYYHYIO.

Knaccugpuxayusn pe3vo

1. B 3asucumocmu om Hanpasnenus noovema eumkos pe3vba bvisaem:
®  npasas — ecny BUHTOBAS JIMHUS, yIAJSSICh OT OCHOBaHMS, TIOCTETIEHHO MO
HUMAeTCsl cIeBa HaIpaBo (IIPOTHUB YaCOBOI CTPEIIKN);
®  Jegast — €CIM BUHTOBAs JIMHUS, YJQIISSICh MOCTETIEHHO MOJHMUMAETCS CIIpaBa
HaJIeBo (II0 YaCOBOM CTPEJIKE).
2. Pe3bbbl no yucty HUMOK 3aX0008 MO2Yym Oblmb:
® 0OJIHO3aXOJHBIE;
® MHOI03axOJHBIE.
3. Io eudy npoghuns pesvba bvisaem:
LUWIHHAPHYECKast TpeyroibHas (e€ 00bIMHO Ha3bIBAIOT KPETIEKHOM);
KOHHYECKas TpeyroiabHasl (Hape3aeTcs Ha KOHMUECKUX MpoOKax, B apMaType);
MIPSIMOYTOJIbHAS pe3b0a (OHa HecTaHAapTHAs, IIPUMEHSIETCS PEIKO);
TpanenenfaibHas pe3bda (IpUMeHseTcs I Nepefadd IBIDKEHHS W OOJb-
IIUX YCHJIHH);
e ymopHas pe3bda (IPUMEHSETCA B TEX CIIy4asx, KOrJa BUHT JOJDKEH IepefaBaTh
00IBIIIOe OAHOCTOPOHHEE YCUIIHE);
e Kpymas pe3bba (IPUMEHSIETCS B COSTUHEHHAX, MOIBEPralOIINXCsl CHIBHOMY
U3HOCY, B 3arPS3HECHHOM Cpe/ie; OHa HECTAHAAPTHAs).

Ocnognute r1emenmol pe3vovl

Ilpogunv pe3vbsbr — paccMaTpUBAETCS B CEUCHUH, MPOXOIAIIEM depe3 och Oonra
WJIM TalKH.

Hlaz pe3vbbr P — paccTOSHHE MEXIy NMapauIeNbHBIMH CTOPOHAMH WM BEPIIH-
HaMH JABYX PSIJIOM JISKAIINX BUTKOB.

Buvicoma npoguns Hy — paccTosHHE OT BEpPIIMHBI PE3bOBI O OCHOBAHUS
npocus.

Hapyoicnoiil ouamemp pesv6ul d — nuamMeTp UAIMHIPA, OMICAHHOIO OKOJIO PE3b-
00BOI1 TOBEPXHOCTH.
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Brympennuit ouamemp d; — quametp UUIUHIPA, BIUCAHHOTO B PE3nOOBYIO MO-

BCPXHOCTD.

Cpeonuii ouamemp 0y — muaMeTp HUIUHPA, COOCHOTO ¢ pe3b00ii, 00pasyromue
KOTOPOI'0O IENATCS OOKOBBIMHU CTOPOHAMHU MPO(MUIIS Ha PABHBIE OTPE3KH.

Tab6muia 19 — OcCHOBHBIC BHIIBI PE3b0

Homunanbherit [lar VYron
Pe3b0n1
JHaMETP, MM | pe3sObl, MM | TIpOouIIs, Tpa.
Kpenexnas:
-MEeTpHUYeCKasi C KPYITHBIM [IaroM 0,25-68 0,057 -6 60
(TOCT 8724-81);
- METpHUYECKasi C MEJIKUM IIIaroM 1-600 0,2-6 60
(TOCT 8724-81);
- IIoMMoOBas 3/16 — 4" |3 —24 uurky Ha 55
(OCT KHTTII 1260) JTOMM
- METpHUecKasi KOHMIecKast 6 —60 1-2 60
(TOCT — 25229-82);
- Kpyrias 8 -200 2,54 -6, 35 30
Jns nepenaun NBUKEHHUS:
- TparneuenaibHas OJAHO3aX0HAs 8 - 640 1,5-48 30
(TOCT 24738-81, 24737-81);
- Tpamneueu/JaabHas MHOI03aX0IHasI 10 - 320 1,5-48 30
(TOCT 24739-81);
- ynopuast (OCT 10177-82); 10 - 640 2148 nepenHui— 3
3aaani — 30
KpenexHo-yrnoTHsromas:
- TpyOHas IMJIMHAPUYIECKast 1/16 — 6" 11 — 28 HuTky Ha 55
(TOCT6357-81); JUOM
- TpyOHasi KOHHYECKast 1/16 — 6" {11 — 28 uurky Hal 55
(TOCT —6211-81); JUOM
- IIOMMOBas KOHUYECKAS 1/16 - 2" 11,5 — 28 HUTKH 60
(TOCT 6111-52) Ha JIIOM

OcHogHble munvl pe3b6 u ux oboznauenue

Mempuyeckas pe3vbba AIMEET TPEYTONBHBIN MPOGUIb ¢ yriioM 60°, mar BeIpaka-

€TCsI B MM.

Mempuueckue pe3vbbdul denames Ha pe3bOvl.

® C KpYNHBIM IIaroM;
® ¢ MEJIKHMM HIaroMm.
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Tabnuma 20 — luameTpbl cTep>KHEH Ui Hape3aHusl Hapy)KHOH METPUYECKOMN
pe3b0bI (pa3Mepsl B MM)

= =
g 4 % |Auamerp crepxusa 10x g 4 = JlnameTp cTepikHS TOA pe3n0y
Z 2 |'2 |pe3nOycmomem momycka | & & L_E C TIOJIEM JIOITyCKa
2 e3|2 o . szl da .
= 2 g 6h | 69 6h; 69 5 2 5 6h | 69 6h; 69
< <
2 & = IIpen. oTKI. £ E = IIpex. oTkL
0,5(5,03] 5,94
~ ’ 0,75 29,94 (29,92 0,09
6 |0,75| 5% | 592 -0,09
10 [29,92(29,89 0,10
10592 | 589 -0,10
15 |29,88(29,85 0,12
05| 794792 -0,06 30
2,0 |29,84(29,80 013
075| 7,94 | 7,92 -0,09
8 3,0 29,84(29,79 0,22
101792178 -010 3.5 |20.84]29.79 027
1,25| 7.90 | 7,87 -0411
05]994992 -0,06
il I ’ 10 |35,92|35,89 -0,10
0,75 9,94 | 9,92 -0,09
15 |35,88|35,85 012
10 | 10992989 -0,10
36 | 20 |3584[3580 013
1,25| 9,90 | 9,87 011
3,0 (3584|3579 -0,22
15088198 0.2 4,0 |3584(35,78 -0,32
0,5|11,9%4]11.92 -0,06 : ’ ’ ’
75 |11,94]11,92 -0,09
10 |41,9241,89 -0,10
10 |11,92]11,89 -0,10
12 15 |41,88(41,85 -0,12
1,25(11.90| 11,87 -0,11
2,0 [41,84]41,80 013
15 |11,88]11,85 -0,12 42
30 [41,84]41,79 -0,22
1,75(1186| 1,83 -0,13
4,0 |41,84(41,78 -0,32
0511594159 006 45 |41,84(41,78 -0,34
0,75|15,94| 15,92 0,09 ' ’ ’ ’
16 |10 [1592(15,89 ,
010 10 |47.92|47,89 0,10
15(1588|1585|  -0,12
15 |4788|47,85 -0,12
2.0 |15,84[15,80 -0,13
2,0 |47,80(47,77 -0,13
0,5(19,94(19,92 -0,06 48
3,0 [47,79|47,75 0,22
0,75(19,94( 1992 0,09
4,0 |47,78|47,74 -0,32
o0 | 10]1992/1989)  -0,10 50 |47.84|47,77 0,37
15 |19,83] 19,85 -0,12
2,0 [19,84(19,80 -
ol Bed Bt 013 10 |51,92|51,89 0,10
2,5 (19,84(19,80 -0,18
15 |51,88(51,85 -0,12
0.75]23,94]23,92 -0,09
20 |51,84(61,80 -0,13
1,0 |23,92(23,89 -0,10 52
3,0 |51,84(51,79 -0.22
24 | 15 |23,88|23,55 -0,12
4,0 |51,84|51,78 -0,32
2,0 |23,84(23,80 -0,13 0 |orsalorT? 037
3,0 |23,84(2379 0,22 ' ’ ’ ’
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Tab6muma 21 — JluaMeTpsl CTep)KHEH U CBEPII IO Hape3aHue TPYOHOH MMITHHAPUICKOH
pe3sOBI (pa3Mepsl B MM)

Juamerp crepxHs 101a pe3b0y

JunameTp cBepna

Homunansaeni| Yucmo | Ilar I
pasMep pesb- | BUTKOB pe31>61>1 pea. OTKJ. JJId KJlac- JJIsT KJ1aCCOB
Ob1 ma 17 P Homum. COB TOYHOCTH TOYHOCTH PE3bOBI
A B A B
1/8 28 0,907 9,67 —0,21 —0,32 — 8,7
1/4 13,10 11,5 15
38’ B 187 G | 08 | 0B s | 150
12 20,90 - 18,75
5/8 22,86 - 20,75
e 14 | 1,814 2639 —024 —0,38 ] 2425
718 30,15 - 28
1 33,19 30,5
11/8 37,84 350 35,0
1u4 41,86 39,0 39,0
13/8 44,27 —028 —0,46 — 415
11/2° 47,75 — 45,0
13/4 53,69 51,0
2 59,56
2 1/4” 65,66
21/2 7513
2 3{4” 11 2,309 8148
3 87,83
31/4 9393
31/2 10028 _ .
3 3{4” 10663 —032 —0,53
4 11298
4127 12568
5 138,38
51/2” 151,08
6 16378

Mertpuueckue pe3p0OBl ¢ KPYMHBIM Iarom o0o3HadatoT M20, ¢ MENKNM IIarom
M20x 1,5 (mepBoe 9rciIo — HapyXHBIH JHaMeTp, a BTOPOE - IIar).
[puMeHsIOTCS METPHYECKHE Pe3bObl B OCHOBHOM KaK KpET&)KHEIE:
® C KpYIHBIM IIaroM — IpH 3HAYUTENBHBIX Harpyskax U Uil Kperiexa (0oNnToB, raek,

BHHTOB);

® C MEJKHM IIaroM — IpH MaJbIX Harpy3Kax U MEJIKHX PEryIupOBKax.

Jotimosas pesvba — wnMeeT TpeyronbHeIH mnpodmins ¢ yraom 55° (pesnda
Butsopra) mim 60° (pe3sba Cemnepca). Bee pazmeps 3Toit pe3p0bI Aal0TCs B JOMMax
(1"=25,4 MM), m1ar BeIpakaeTcsl YMCIIOM HUTOK (BUTKOB) Ha JUTMHE OJHOTO JF0HMA.
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CraHgapTH30BaHbI JIOWMOBBIE pe3b0bI AraMeTpoM oT 3/16" no 4" u yrcnom Hu-
ToK Ha 1" — 24 — 3. E€ HapyXHbIi quameTp o003Hauyaercs B AroimMax. OT MeTpryecKon
Pe3bOBI OTIIMYAETCS OONBIINM IIAaTrOM.

Tpybuas yununopuueckas pe3vOa CTaHAAPTU3UPOBAHA, IPEACTABIAET COOOH
MEJIKYIO0 JIOMMOBYIO pe3b0y, KoTopasi compsiraercsi 0e3 3a30poB M UMEET 3aKpyrJeH-
HBIE BEPILIHHBI.

HUnempymenm ons napesanus pe3vbvl: BHYTPSHHIOK Pe3b0y HApE3ar0T METYHKA-
MU, HAPY)KHYIO — TUIAIIKaMH, IIPOTOHKAaMH U JIp. HHCTPYMEHTaMH.

Kaaccudukanust MeTHHKOB:
10 HA3HAYEHUIO:

® DYYHEIC;
® MAalIMHHO-PYYHbIE; e cOopHBIE (peryupyeMbie 1 camo-
® MAaIIHHHBIC; BBIKJTIOYAIOIINECS);

e CIielHalbHbIE,
no npoghuio Hapezaemoil pe3vool.

e MeTpuyeckas; 10 KOMNJIEKMHOCU:
e IOMMOBafi; ® U3 JBYX METUUKOB;

e TpyOHas; ® U3 TPEX METYHKOB;

10 KOHCMPYKYUU: N0 KOHCMPYKYUU pedcyujett 4acmu.
® I[ICNbHBIE; ® [WIMHIPUYECKUE;

e KOHHYECKHE.

MeTuyHnKHU U3TOTOBIIAIOT U3 HHCTpYMEHTaIbHOU ctamu Y8, V12 u PI.

MeTuMKH NpH Hape3aHWH pe3bObl BPYYHYIO BpAIalOT IPH IOMOIIM BOPOTKOB,
YCTaHABIMBAEMBIX Ha KBaJPaThl XBOCTOBHKOB.

TexHuka Hape3aHHs1 BHYTPEHHHX pPe3b0

IIpocBepieHHOE OTBEpCcTHE, B KOTOPOM HApe3aloT pe3b0y METYMKOM, JOJDKHO
OBITH 00padOTaHO 3EHKEPOM HIIH JKE€ PACTOUCHO.

Ilpn Hape3aHuH pe3pOBI MaTepHas YACTHYHO «BBINABIHMBACTCS», MIOITOMY IHa-
METp CBepJia JOIDKEeH OBITH OOIbIle, YeM BHYTpEHHHH auameTp pe3pOsnl! B aTom ciy-
Yyae IUaMeTp cBepiia MO Hape3aHHe METPUYECKOU U TPYOHOH pe3rd OMpemeNsioT 1o
CIPAaBOYHBIM TaOJIMIIaM WITH PACCUUTHIBAIOT N0 hopMyIte

D=d-1,1P,
rae: D — mmamerp oTBepcTHs, MM;
d — nuametp HapezaeMoii pe3bObl, MM;
P — mmar pe3s0b1, MM.
Pa3smepsl BOPOTKa BBIOMPAIOT B 3aBUCHMOCTH OT JMaMETpa METYHKa 110 hopmynam
L = 20D + 100;
d=0,5D +5,
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rae: L — maiuHa BOpOTKa, MM;

D — nuamerp MeTUYHKa, MM;

d — nuameTp pyKOSTKH BOPOTKA, MM.

Iocre MOATOTOBKK OTBEPCTHS TOA Pe3b0y M BhIOOpa BOPOTKA, 3arOTOBKY 3a-
KPEIUISAIOT B TUCKAX U B €€ OTBEPCTHE BCTABJISIOT BEPTUKAIBLHO METUYHK 10 YTONbHUKY.

[Ipmwxumast JIeBOH PyKO# BOPOTOK K METYHKY, IPABOM IMOBOPAYUBAIOT €r0 BIIpa-
BO JIO TEX MO, [TOKA METYHK HE BPEKETCS HA HECKOJIBKO HUTOK B META/UT U HE 3aiiMeT
YCTONMYMBOE IMOJIOXKEHHUE, TOCTIE Yero BOPOTOK OEpPyT 3a PYKOSTKY ABYMSI PYKaMH
U BpAIllalOT HE BCE BPEMs 1O HAIPABJIEHHIO YaCOBOM CTPENKH, a OJMH — JBa 000poTa
BIIPaBO | TMOJ-000poTa BiieBO. [Ipu 3TOM CTpy)KKa JIOMaeTCsl, a MPOIECC Pe3aHus 3Ha-
YUTEJIBHO O0JIeryaercs.

3aKOHYMB Hape3aHue, BpaIlleHHeM BOPOTKa B OOPATHYIO CTOPOHY BBIBEPTHIBAIOT
METYMK U3 OTBEPCTHS, 3aTEM MTPOTOHSIOT €r0 HACKBO3b. JIJIs MONyUeHHs KaueC TBEHHON
pe30bl ¢ HANMEHBIITMMH 3aTPATaAMH TPY/Ia IPUMEHSIOT CMasKy.

HAPE3AHUE HAPYKHOM PE3bBbI

Knaccupukanus niamex:
nO KOHCIMPYKYUU:

® KpYIJIbIC; Kpyenvle niauwiku (iepKu):
® KBaJIpaTHbIC; LI ()13 (X

e pa3aBIKHBIC (IPU3MATHYECKUE); ® paspe3Hsble.

®  IUIOCKHE;

JlnaMeTpbl LEIbIX KPYIIIBIX IUIAMeK IPEeAyCMOTPEHBI CTaHAaPTOM:
JUI OCHOBHOM METPUYECKOH pe3rObl 0T 1 10 7MM;
® s IIOMMOBOI pe3bObl oT 1/4 mroiiMa 10 2 Ir0iiMOB;
e u1st TpyGHOIT pe3nbs ot 1/8 10 1Y,
Kpyrisle mmaimky npu Hape3aHUH pe3bObl BPYYHYIO 3aKpEIUIAIOT B CIICHUATIBHOM
BOPOTKE (TUTAIIKOAEPKATENb MIIH JIEPKOACPKATENb).

TexHnka Hape3aHHsI HAPYKHBIX pe3b0

[pu Hape3aHuu pe3bObI IUIALIKOW HAJO MMETh B BHAY, YTO B mpolecce o0pa3o-
BaHMA NMPOGUI Pe3bObl MeTall M3JEins, OCOOCHHO MeIb, CTalb U Ip. «TSHETCS»,
JIMaMeTp CTEePXKHS YBEIUIUBACTCS.

[pu BEIOOpE AMaMeTpa CTEpKHS MO HAPYXHYIO pe3r0y cieayeT pyKOBOACTBO-
BaTbCSl TEMH K€ COOOpa)KEHMSIMH, YTO IPH BBIOOpE OTBEPCTHH MOJ BHYTPEHHIOIO
pe3p0y. Xopoliee KauecTBO pe3bObl MOXKHO MONYYHTh B CITydae, eCIIH JUaMETpP CTepIK-
us Ha 0,3 — 0,4MM MeHbIIIe HAPY)KHOTO AUaMeTpa HAPE3aHHOM PEe3bOBI.

[pu Hape3aHuM pe3p0d BPYYHYIO CTEPIKEHb 3aKPEIUISIOT B TUCKAX TaK, YTOOBI BBI-
CTyHaouuil Ha/l ypoBHEM T'yOOK KoHell ero Obut Ha 20 — 25MM Gosiblile JJTHHBI HApe-
3aemMoi gactu. J{ns obecriedeHns Bpe3aHUs HA BEPXHEM KOHIIE CTEpP)KHS CHHUMAIOT
¢acky. 3aTeM Ha CTep)K€Hb HAKJIAABIBAIOT 3aKPEIUICHHYI0 B BOPOTOK IUIAIIKY U C He-
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OOJNBIIMM Ha)KUMOM BpalaroT BOPOTOK Tak, YTOOBI IDIAIIKa Bpe3ajach IPHMEPHO Ha
1-2 Hutknm.

[Tocne aToro Hape3aeMyro 4acTh CTEPIKHSI CMa3bIBAIOT MAcliOM M BpaIllatoT BOPO-
TOK C PaBHOMEPHBIM JJaBJICHHEM Ha 00€ PYKOSITKH TakK, KaK IpH HAPE3aHUH METUYHUKOM,
TO €CTh OAIMH — J]Ba 000pOTa BIIPaBO U 1101 000poTa BieBo. [lnamika Jo/mkHa Bpe3aThes
B CTepeHb Oe3 mepekoca. HapezaHHYI0 BHYTPEHHIOIO pe3b0y MPOBEPSIOT pe3bO0BHI-
MU KaJnOpamMu- MpoOKaMH, a HapyKHYIO — Pe3bOOBBIMH LIa0JIOHAMHU.

Crnoco0bl yaajieHUsl CIOMAHHBIX METYHKOB

[Tpu monoMKe METYHK YIANISIOT U3 OTBEPCTHSI CIEIYIOMIMMHE CIIOCO0aMH:

® IIpYU OTCYTCTBHM BBICTYMAIOIEH YaCTH B KaHABKM METYMKA MPOJEBAIOT KOHIIBI CO-
THYTOH BJIBOE ITPOBOJIOKH U BBIBEPTHIBAIOT METUHK C €€ MOMOUIBIO;

e KOrJa CIIOMaH METYHK U3 OBICTPOpEeXyIIeH craimy, JeTaidb ¢ 00JIOMKOM METYHKa
HarpeBaloT B My(eIbHOH 1e4n U JaloT €l OCTBITh BMECTE C medbto. OTOXKEHHbIE
9THUM CIIOCOOOM METYHKHU BBICBEPIIMBAIOT;

® €CIIM CIOMaH METYUK W3 YIIEepOMUCTOH CTanu, JeTalb BMECTe C 3aCTpABIIUM 00-
JIOMKOM HarpeBaroT JOKPacHa U IOCIE MEUIEHHOIO OXJIaXKIECHUS! BBICBEPIHMBAIOT
3aCTPSBILIYIO YaCTh METUHKA;

e cCrernuajIbHOI ONmpaBKOM, HMEIOIIeH Ha TOpIie TPU BBICTYMA (POXKKH), KOTOPHIMU OH
BXOJWT B KAHABKU METYHKA;

e C IIOMOUIBIO CIIEIIMAIILHOTO 3€HKEPA;

® IIyTeM IPHUBAPKH IEKTPOIOM IUIAHKH Ha OOJIOMOK METUHKA;

e C IIOMOILBIO KIK0Ya, HAJEBAEMOro Ha KBAJIPAaTHBIA KOHEL CIELUAIBHON OIPABKH,
IIPUBAPEHHON K ITOJIOMaHHOMY METUYHKY;

e IIyTe€M TPaBJIECHUS METYMKA PACTBOPOM a30THOW KHCIIOTHI.

Bomnpocs! 17151 KOHTPOJIA

Knaccudukanms pe3sd no npoQ o u Ha3HaYSHHIO.
XapaKTepuCTHKa METPUIECKON pe3bObl.
Omnpenenenne METPHIECKON pe3bObI.
XapaKTepuCTHKA TIOHMOBBIX Pe3n0.

Omnpenenenne mapaMeTpoB JIOMMOBOM pe3bObI.
CriocoOsI y1asieHnsi CIOMaHHBIX METYHKOB.

IZELEE SN

KJIEIIKA
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K/Z@i’lKOlz_— Ha3bIBACTCA MMPOLECC COCANHCHUS IBYX WJIN HECKOJIbKUX ILGTaJ’Ieﬁ npu
IIOMOIIH 3aKIJICIIOK.

HpOIICCC KJICTIKH COCTOUT M3 CJICAYIOIUX OCHOBHBIX OﬂepaHHﬁZ

e 00pa3oBaHUE OTBEPCTHH I10]] 3aKJIENKY B COSUHIEMBIX JETANIAX;

® 3CHKOBaHUE I'HE3J1a M07 3aKJIAJHYI0 T'OJOBKY 3aKJIENKH (TIpU MOTalHOH Kielke);

® BCTaBKa 3aKJICIKH B OTBEPCTHE;

e 00pa30BaHUE 3aMBIKAIOIIEH TOJTOBKHU 3aKIIEIIKH, T.€. COOCTBEHHO KJIEIIKa.

Knenka pazoensiemca na: B 3asucumocmu om ouamempa 3axie-
®  XOJIOJHYIO; nOK Kenka Ovieaem:

®  TOpSYYIO; e 1pu d < 8MM — TOIBKO XOJIOAHAS;
® CMEIIaHHYIO. e npud=28 - 12MM — cMelIaHHas;

e 1pu d > 12MM — TONBKO TOpsIUast.
B sasucumocmu om cnocoba nanecenusi yoapos unu 0asieHus Ha 3aKAenKy pasiu-
uaOm Kienky mpex 6uoos:
® yJIapHYIO pyYHBIMH HHCTPYMEHTAMH;
® yJapHYIO [IPU TIOMOIIY KJIETAIbHBIX THEBMOMOJIOTKOB;
® [PECCOBYIO MPH MOMOIIM KJIENaJbHBIX MPECCOB WU CKOO, OHa MOXET OBITh

OJITHOYHASI WJTU TPYIIIOBAsl.
3aknenxu u3e0moeIsIIOm U3z Mamepuaios, 061a0awuUx Xopouiel niacmuyHo-
cmblio:

e craneii C12, C13;

o wmeau M3, MT;

e gatyHu JI63;

e amoMUHHUEBBIX criaBoB AMyr SIT, J118; AZI1.
Buowl 3axnenox:

® TIPOCTEIE;

e TpyOuarsie;

® C CepACYHHUKOM;

e B3pEHIBHBIE.

Mecro coemMHEHHMS AeTalIeH 3aK/IeKaM1 Ha3bIBACTCS 3aKJICITOYHBIM IIIBOM.
3axnenounsie vl Oenames Ha mpu euoa:
® TIPOYHEIE;
® TIPOYHOILUIOTHEIE,;
® IUIOTHEIE.

[IpouHsIii OB PUMEHSIETCS MPA COSIMHEHWH OaOK, KOJIOHH, MOCTOB, OIOpP
JUHAN SJIEKTpOoIIepe;ad U OH MOKET OBITh M3TOTOBIICH CIEIYIONINX THUIIOB (PHUCY-
HOK 46):
®  MHOTODPSAHBIN;
® BHAXJIECT;
® BCTBIK C OJTHOM MPOKJIAIKOI;
® BCTHIK C ABYMS IPOKJIAIKAMH.
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[T1OTHBIH 1I0B IPUMEHSIETCS TS M3TOTOBJICHUS] €eMKOCTEH ISl XpaHEHUS KU /T-
KAX TMPOAYKTOB, HE(MTENPOAYKTOB M T.A. IIpH €ro HM3rOTOBJICHUH HCIONIB3YIOT
YILUIOTHUTEJIBHBIA MaTepuall: KapTOH, TIOPAHKT, KEPIalb U Jp.

[TpouHO-CMa30YHBIN [IOB MPUMEHSIETCS JUIsl H3TOTOBICHHUS €MKOCTEH sl Xpa-
HEHUS JKUAKHUX TPOAYKTOB MPH OOJBINONW TeMIlepaType W MOJ JaBJICHUEM , rasa,
mapa.

[I1OTHO-TOPSIYMIA [IOB H3TOTOBIIAIOT 10 MNPUHIMIY IUIOTHOIO [IBa ¢
MTOAYECKAHKOM.

B KaX7I0M 3aKJIENOYHOM COEAMHEHUHU 3aKJIENKH PACIoNaraloT B OJWH, JBa U
Ooree psIoB.

a
% ] Haxnadna

“Wan -
AN L AARTARNS AR AN
TIIIIS S TIPVL Y OIS
- . 7

o aaawe -\
222 BRRA P>
W NN TN
<> <>

a — OJHOPSAHBIN B HAXJIECTOYHOM COEAWHEHHH; O — OMHOPSIHBIN B CTHIKOBOM
COEIMHEHUH C OHOM HaKJIaJKOH; B — OOHOPSIAHBII B CTHIKOBOM COEIMHEHUU C
JIBYMS HaKJIaIKaMU; T — IBYXPSIHBIE C ITAXMATHBIM PACIIOJIOXKEHUEM 3aKIIETIOK
B CTBIKOBOM COEJIUHEHUHU C OJHOU HAKJIaJIKOH
Pucynok 46 — 3akiernoyHbie MBI

Paznuuarom 0éa euoa kienki:

® C JIBYXCTOPOHHHM IIPOXOJIOM, KOTJIa UMEETCs CBOOOMHBIA TOCTYII, KaK 3aMBbI-
KaroIUM, TaK U 3aKJIaJHOM TOJI0BKOM;

® C OJHOCTOPOHHHMM MPOXOAOM, KOIZa JOCTYN K 3aMbIKaIoUIel TOJIOBKE HE BO3-
MOKEH.
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B cea3u c amum, pasnuuaiom 06a Memooa Kienxku:
®  OTKPBITBIN WIN IPAMOH;
®  3aKPBITHIA WIN 0OPaTHBIN.
[Ipu pydHoOli KJIETIKEe IPIMEHSIOT clecapHble MOJIOTKH C KBaJpaTHBIM OOMKOM,
MOAJIEPIKKH, 00XKUMKH, HATSDKKH, YEKaHKH.
Maccy MOToTKa BHIOMPAIOT B 3aBUCUMOCTH OT JIMaMeTpa 3aKJIeIKH o Tabnuie 22.

Tabnuna 22 — Beibop Macchkl MolIoTKa

Z[I/IaMeTI;I ijmenm, 2 25 3 3,5 4 5 6-8

Macca momotka, I" 100 100 200 200 400 400 500

Tabnuna 23 — CooTHOIIEHNE JUaMeTpa 3aKJIeKH U OTBEPCTHUS

Juamertp 20| 23 | 26 | 30|35| 40 |50|6,0]| 7,0 1|8,0

3aKJIEIKU, MM

Huamerp 21| 24 | 27 |31136| 41 |52|62]|72]83

OTBEPCTUS, MM

IIpeumywecmea 3akienoUHbIX COeOUHEHULL:
® TIPOYHOCTh, HAJIEKHOCTh, T€PMETHYHOCTb, JJONTOBEYHOCTE;
® YCTONYMBOCTB K BUOpAIMU U NEperiaiaM TeMIIepaTyp;

HaIJIAJHOCTb pa3pyLICHUs.
Heoocmamku 3aK1enounsix coeouHeHui .

NIPOLIECC TPYAOEMKHMN U AJIUTEIIbHBIM;

HapylLIeHHUE IeTbHOCTH MaTepPHUaJIOB;

OOITBILION PacX0j MaTEPUAJIOB;

yTSDKEJIEHHE KOHCTPYKIHUH.

Yexanka

3aKJIenoYHBIEC BBl HE MOTYT OBITH A0COMOTHO HEMPOHUIIAEMBIMH, UTO 00B-
SICHSCTCSl HAJMYUEM LIEPOXOBATOCTEH M HEPOBHOCTEH Ha IOBEPXHOCTH CKIICTIAH-
HBIX JIMCTOB, BCJIEICTBHE YETO B IIBAaX OCTAIOTCA BO3IYIUHBIEC NPOCIONHKH M KaHa-
JIBI, Yepe3 KOTOPhIe MOXKET MPOXOIUTh KUIKOCTh WM ra3. [loatoMmy miist abcomroT-
HOH IJIOTHOCTH M HETPOHHIIAEMOCTH CTHIKH 3aKJICTIOYHBIX IIBOB M TOJIOBOK 3aye-
KaHHBAIOT.

YeKankoil Hasvleaemcs cnocod NoébluleHUs NIOMHOCIU U HEeNnPOHUYaemMo-
cmu 3aKAeNOYHBIX W08 ¢ NOMOWbLIO paboye2o UHCMPYMEHMA — YeKaHd, 8biNoJ-
HEHHO20 6 8ude mynoco 3yound.

[Nponecc YyekaHKM COCTOMT B OCAXKMBAHWH KPOMOK JIICTOB VISl JIOCTHXKSHUS
aOCOJIFOTHO TUIOTHOT'O MPHMJIETaHusd HX Ipyr K apyry. [Ipu uekaHke Ha KPOMKY JIH-
CTa YyCTAHABIMBAETCS YEKaH U IO ero OOHKY HAaHOCSTCS 4acThle ¥ CHIBHBIC yaaphl
PYYHBIM WM ITHEBMAaTHIECKUM MOJIOTKOM. MeTall Mol STUMH yapaMH OCaKHBa-
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€TCA U CJICTKa BAABJIMBACTCA B HIDKHUH JIUCT, YEM H JOCTUTACTCA OosbIIas II0T-
HOCTB 3aKJICTIOYHBIX IIIBOB M 3aKJICIIOK.

KpOMKI/I TOJIHII/IHOﬁ MeHee SMM He 3a4YCKAaHMBAKT, TaK KaK TaKas TOHKas
KpOMKa HEC YIUIOTHACTCA, a4 BBIITYYUBACTCA.
Cnocobbwl 3auexanusanus KPOMKU.:
® OJIHUM OCTPOKOHCYHBIM YCKAHOM;
® JIBYMs TYHOKPOMOYHBIMU YCKaHAMMU.

Maneiinmas HETOYHOCTH yaapa 4YCKaHOM CHJIBHO CHHWXXACT HAJACKHOCTb
1 IIPOYHOCTH CO@Z[PIHeHHfI.

BOHpOC])I AJI KOHTPOJIs

Kakas cnecapHast oneparys Ha3bIBaeTCsl KIEIKOH.
[lepeuncaure BUIBI 3aKJICIOYHBIX IIIBOB.
VYKaxxute HeJOCTaTKH 3aKJICOYHBIX COEAUHEHHM.
Onuimre nporecc KIenKH.

Kakas onepariusi Ha3bpIBaeTCS YEKaHKOM.

arwdE

ITPABKA

Merann NOABEPraroT IMpaBKE KakK B XOJIOAHOM, TaK U B HArpe€TOM COCTOSHUH.



83

Bei6op criocoba 3aBHCHT OT BEJNMUMHBI NIPOrHOa, pasMEpoB M3JENUs M BHAA
MaTepHaa, U3 KOTOPOro U3TOTOBJICHO U3JIEIHE.

[IpaBKy B HarperoM COCTOSIHUM TPOHM3BOISAT B HWHTEPBAJE TEMIEPATYp
800 — 1000°C.

[lpaBka ¢ HarpeBom geramu 10 140 — 150°C maswBaercss mpaBka ¢
TIOZIOTPEBOM.

[IpaBka MOXXET BBITOIHATHCS:
® PYYHBIM CHOCOOOM — Ha CTAJILHOM WIIM YYT'YHHOH IUIMTE WIIM Ha HAKOBAJIbHE;
® MAaIIMHHBIM CIIOCOOOM — Ha MPaBUIIEHBIX BaJIbIAX, IPECCAX.

[IpaBuIIbHYIO IUIMTY M3TOTOBJISIIOT JOCTATOYHO MAacCHBHOM, €e Macca He Me-
Hee yeM B 80 — 150 pa3 Gonbliie MacChl MOJIOTKA.

Mootk Jy1si MPaBKK NPUMEHSIOT C KPYTJIBIM TJIAJAKUM MOJIMPOBAHHBIM 00¥i-
koM. Takke MPUMEHSIOT MOJIOTKH C BCTAaBHBIMH OOMKaMU M3 MSITKUX METAJLIOB.

[Ipy nmpaBke TOHKOJIMCTOBOTO WJIM IOJOCOBOTO METajula MPHUMEHSIOT MeTal-
JIMYECKHE WIIH JICPEBSHHBIC TI1a IHIIKH.

IIpuemMsbl npaBKu

KpuBu3sHy fnetany mpoBepsIoT Ha IJ1a3 WM MO 3a30py MEXIY IUIUTOH U yio-
JKEHHOM Ha Hee JeTaibio. Kpas H30rHyTHIX MECT OTMEYAt0T MEJIOM.

Ipu npaBke Ba)KHO NPABWILHO BBHIOMPATH MECTA, 10 KOTOPHIM CJISyeT HaHO-
cuTh yaapbl. Cuia ynapoB HODKHA OBITH cOpa3MepHa ¢ BENUYMHON KPUBU3HEL

JBa paza B OHO MecTO OWUTH HeNb3d. DTO MPUBOAUT K M3MEHEHHIO JJIMHBI
U TOJIILUHBI 3arOTOBKH, & TAKXKE BbI3bIBACT HAKJICII

IIpn mpaBke MeTayIOB BPY4HYIO, A€Talb KIaayT BBIIYKJIOW YacTbIO BBEpPX
W HaHOCAT yJAapbl MOJOTKOM. [IpaBKy mpodumbHOro nucra (yrojiky, IIBEIUIEpHI
U TOMY IOIOOHOE) MPOU3BOAAT C MOAOIPEBOM H30THYTOTO MECTa IasuIbHOH J1aM-
IOM UJIM CBapOYHOM IOPEIKOM.

PuxroBka

Puxmoeka — 5mo npaska UcKpuseieHnvix nocie 3aKaiku oemaneu. Tounocmo
puxmogku moxcem cocmagnams 0,01-0,05mm.

B 3aBucuMocTH OT XapakTepa pUXTOBKH MPUMEHSIOT MOJIOTKH C 3aKaJICHHBIM
OOWKOM WM CICHHAIbHBIC PUXTOBAIBHBIE MOJIOTKH C  3aKpPYyIJICHHOU
CTOPOHOM Oo¥iKa.

Jerane mpu 3TOM JIydIle pacrojaraTh HE Ha IIOCKOH IUIMTE, a Ha PHUXTO-
BaNIbHOI OabKe.

YV 1apbl HAHOCUTD HE IO BBIITYKJIOH, a 10 BOTHYTOM CTOPOHE.

Bonpocs! 1ist KOHTPOJIA

1. CymHocTb MPaBKU M PUXTOBKH.
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2. OcHOBHBIE TIpaBHJjIa IIPABKH.

I'mOka

Tubka — cnocobd obpabomku memania OdagieHuem, npu KOmopom 3a20moe-
Ke Wiy ee yacmu npuoaemcs uzoeHymas ghopma.

CrecapHast rOKa BBITIONHIETCS MOJIOTKAMH (JIydIille ¢ MATKUMH OOiKammu)
B THCKaX, Ha IUTUTE WM C MOMOIIBIO CIICIMATBHBIX MPHCIOCOONEHHH (PHCYHOK
47).

TOHKHU TUCTOBON METANT THYT KUsiHKaMu. V37enust U3 mpoBOJIOKH JAHAMET-
pom 1m0 3 MM — mmiockorybmamu. ['mOke MOABEPrarOT TONBKO ILIACTUYHBIH
MaTepHa
T'ubky svinonmsiiom:
® BPYUYHYIO HA OCTPOM HHCTPY-

MEHTE U OTpaBKax;
e MexaHHYECKH HA THOOYHBIX
MaimHax (Tipeccax).

OpHako mpu THOKE HEOOXOIu-
MO JOOWTBCS, YTOOLI 3aroTOBKa
H0CTIe CHSTHS Harpy3Ku COXpaHHiIa
npuiaHHylo el Gopmy, modTOMYy
HalpsDKeHUe M3ruda JIOJDKHO Tpe-
BBIIIATH NPEneN YNPYrocTH, W je-
¢dopmarst B 3TOM ciydae Oyner
IUIACTUYECKOM.

Jns Toro 4roObl  OHpeNeHTh
IUIMHY 3aroToBku L HeoOxomumo
Jetagh pa3OuTh Ha YYaCTKH U
ONpeNeNuTh  UIMHY  KaXIOro

a — M3rubOM IUI0CKOrybLaMu Ha y4JacTKa, a 3aTeM CyMMHUpPOBATh:
omnpaske; 0, B — popMoBaHHe a) YrOJIOK C TIPSIMBIM BHYTPEHHIM
Pucynok 47 — I'nbka xomyTHKa yrioM (pucyHok 48 a.)

L=a+6+(0,5...0,8)t, mm;
0) YyroJoK C BHYTPEHHHUM 3aKpyriieHreM (pucyHok 48 B.)

L=Cl+6‘+z(l/'+£),MM;
2 2

B) crubas B OKpYXHOCTb (puc. 48 1.)

L= Dcp,mum.
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I[J'II/IHy KpI/IBOJIPIHeleOFO Y4aCTKa MOXKHO TakK K€ OINpEACIATH 110 TabIH-
aM u3 CIipaBOYHUKOB.

Qa 3 ¢

a, 0 — yroJpHUKa U CKOOBI C MIPSIMBIMU BHYTPEHHUMH yIIIaMHU;
B, I — YTOJIbHUKA ¥ CKOOBI C BHYTPEHHUMH 3aKPYIJICHUSAMU;
Il — KOJIbI[a
Pucvhok 48 — OnpenencHue UIMHBI 3aTOTOBKU

I'MBKA TPYD

Cywecmeyem mpu cnocoba 2ubku mpyo:
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e xonoaHas rudka Tpyo (pucynok 49);
e ropsuas rudka Tpyo (pucyHok 50);
® C IIOOTPEBOM.

a — Ha IUTHIPSIX; O — B HETIOABMIKHOM OIpaBKe
Pucynok 49 — ['ubxa TpyObI B XOJIOIHOM COCTOSIHUH

B 3asucumocmu om mamepuana, paouyca useuba u ouamempa 2ubxky mpyo
0CYWecmension:

e c HanonHHUTeNeM (TIecoK, napaduH, BOCK H T.I1.);
e 0e3 HaIOJIHUTEIS.

Bei6op criocoba rubku TpyO 3aBHUCHT OT CIEIYIOIIMX MMapaMeTpoB: MaTepHal,
U3 KOTOPOTO OHH M3TOTOBJICHBI (CTaJbHBIC, MEIHBIC, AIIOMUHUEBEIE, U3 HEpXKaBe-
IOIe CTanu, OLMHKOBAHHBIE), AUAMETpP, TOJNIIMHA CTEHOK (TOHKOCTEHHBIE, TOJI-
CTOCTEHHBIE, HOPMAJbHBIE), CIOCO0 IONy4eHHs (OIHOIIOBHBIC, JBYXIIOBHBIE,
LENBHOTSHYTHIE).

XOIOIHBIM  CITOCOOOM MOXKHO THYTH CTaJbHBIC M IIOPAIOMUHUEBBIE TPYOBI
JUaMeTpoM A0 22 MM, paauyc W3ruba MPUHUMAETCA PaBHBIM TPEM HAPYKHBIM
muamerpam (R min=3D). ToncrocTeHHbIe TPYObI THYT OOBIYHO TPHU XOIOIHOM
croco0e 0e3 HaIOTHUTENs, TOHKOCTCHHBIE — C HamoimHuTeneMm. [ mbOka TpyO B
HarpeToM COCTOSHUHM, KaK IPaBUIIO, TPOU3BOAUTCS C HATIOJHUTEIIEM.

JnrHa HarpeBaeMoro y4actka TpyOBl ONpeIeNnsercss B 3aBHCHMOCTH OT yIja
n3ruda U Hapy)KHOTO AUaMeTpa TpyOsl o popmysie

a-d
:_7MMI

15

roe L — aiMHa HarpeBaeMoro y4actka, MM;
O —yrona uzruba TpyObl, Tpas;
d — HApYXKHbIH THAMETP TPYObL, MM.
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JdmBeptmun
Nz Zé?w Q@ 2L3a

a — 110 nadnoHy; 6 — B TpyOHOM MpHKHUME
Pucynok 50 — I'mGka TpyObI B TOpSYEM COCTOSHHUH

OOBIYHO IUTMHY HArPEeBAEMOr0 y4acTKa IpU TMOKe TPYO NPUHUMAIOT:

o pu m3rube mox yrirom 90° — paBHoit 6d;

e pu m3rude mox yriom 60° — paBHoit 4d;

e pu u3rKbe o yriiom 45° — pauoit 3d.

st obnerdenus mnpoiecca TuOKM TpyO B ClIeCapHbIX MACTEPCKUX HUCIONIB3YIOT
pa3IMYHbIE IPHCIOCOOICHSL.
Tabmuma 24 — MakcuManbHO JOMYCTUMBIE PAAXYChl THOKH (B MM) 3aTOTOBOK M3
JIMCTOBOTO MaTepHasa

TonmmHa 3aroToBKH, Martepuair 3aroToBKu
MM Cranp | JypamoMuH | AFOMHHUI Menp Jlatynp
0,4 0,5 1,5 0,5 0,4 0,5
0,5 0,6 1,5 0,5 0,5 0,5
0,6 0,8 1,8 0,6 0,6 0,6
0,8 1,0 2,4 1,0 0,8 0,8
1,0 1,2 3,0 1,0 1,0 1,0
1,2 15 3,6 1,2 1,0 1,2
1,5 1,8 4,5 1,5 1,5 1,5

[pomomxenne Tabnuisr 24
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1 2 3 4 5 6
2,0 2,5 6,5 2,0 15 1,8
2,5 3,5 9,0 2,5 2,0 2,5
3,0 55 11,0 3,0 2,5 3,5
4,0 9,0 16,0 4,0 3,5 4,5
5,0 13 19,5 55 4,0 55
6,0 15,5 22,0 6,5 5,0 6,5

Pa3BaabinoBka

Pazsanvyosxa (sanvyesanue) 5mo yseruuenue ouamempa KOHYO8 mpyovl
MemoOOM NPOKAMBIBAHUSL USHYMPU CNeYUATbHBIM UHCIPYMEHMOM.

=

N

1 — ¢nanen; 2 — koHel| TpyObl; 3, 4 — ponuky;
5 — kaHaBkwy; 6,7 — Tpyda 0 U MOCTIE BaIbIIEBAHUS
Pucynok 51 — Cxema BanbIieBaHuS

PasBanbroBka TIPOU3BOAUTCH C LEIBIO MOJYUCHUSA TEPMETHUIHOIO COCTUHCHUA

TpyO.
Bomnpocs! 111 KOHTPOJIs

'nbOxa MeTasia X0JI0IHBIM CIIOCOOOM.
Pa3BanbiioBka TpyoO.

Kak ompesenuTsb IIMHY 3ar0TOBKH MpH THOKe?
Cr1ocoObI BBIIIOIHEHNS THOKH.

CriocoOs1 THOKH TPYO.

agrwnE

JIMTEPATYPA
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