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Bsenenue

CoBpeMeHHOE OOIIECTBO TIOCTOSIHHO TMPOU3BOAUT TOBAPHYIO MPOAYKITUIO
pa3IMYHOrO Ha3HAYCHUsA. B CBOIO ouepens MPOU3BOJCTBO YXKE HENb3s MPEICTABUTH
0e3 mpuMeHeHHs MaliH. VX U3roTOBJICHHE — 3TO CAMOCTOSITEIIbHASI OTPAC)Ih HAYKH H
TEXHUKU — TEXHOJIOTUSI MAIITUHOCTPOCHHUSI.

TexHOOTHS MAaIMTUHOCTPOUTEIIPHOTO IPOW3BOJCTBA IPEJACTABISACT COOOMU
COUETAaHWE PA3TUYHBIX TEXHOJOTHYECKHX IPOIECCOB: JINThS, KOBKH, IIITAMIIOBKH,
TePMUUYECKON 00pabOTKHM, 00padOTKU pe3aHueM JeTaliei, OKpacKu W Jp. Y4eOHoe
mocoOue TIO3BOJIMT JaTh OCHOBHBIC 3HAHUSA TOHATHH MAaIIMHOCTPOUTEIHLHOTO
MPOU3BOJICTBA, METOJOB OOpaOOTKM pEe3aHHEeM, METOJOB IOJYYCHHS 3aroTOBOK,
CPEICTB TEXHOJIOTHYECKOTO OCHAIEHUS MAIIHHOCTPOUTEIIEHOTO IPOU3BOICTBA,
MPUHITUIIOB TTPOCKTUPOBAHMS TEXHOJIOTHICCKUX MPOIIECCOB M3TOTOBIICHUS JIETalICH U

COOpPKHU MaIlIuH.



.JIeKIII/Iﬂ 1. OcHOBHBIE MOJIOKEHHUSI M TOHATHSA

[Ipou3BOACTBEHHBINA U TEXHOJIOTMUECKUH ITPOLIECCHI

['maBHBIM CpENCTBOM HMHTEHCH(PUKAIIMKM TPOU3BOJACTBA JIIOOOTO HA3HAUCHUS
ABJISIETCA TMApK MallMH. TEeXHUYECKUH Mporpecc MNpenonpencisieTcss TEXHHUYECKUM
YpPOBHEM TMpUMEHSEMbIX MamuH. Wx co3maHue, T.e. KOHCTPYUPOBAaHUE W
M3TOTOBJIEHUE, COCTAaBIsI€T OCHOBY MAIIMHOCTPOEHHUS. VIMEHHO MalIMHOCTPOEHUE
OTpeNIeIIIeT BO3MOXKHOCTh Pa3BUTHUS APYrux orpaciei. [IpumeHeHne MammH pe3ko
YBEJIMYMBAECT MPOU3BOJUTEIBHOCTh TPyJa W TOBBIINIAET KAUYE€CTBO M TEXHUYECKUM
YPOBEHb MPOIYKIHUU. B KOHKypeHTHOU OOphOE HEM3MEHHO BBIUTPHIBAET TOT, KTO
uMeeT 0oJiee COBEpIIeHHbIC MaITHbI [9; 5].

MammnHoON Ha3bIBAIOT YCTPOWCTBO, BBIMOIHSIONIEE MEXAHUYECKUE JBUKCHUSA
JUTsL TIpeoOpa3oBaHusl PHEPTUU, MATEPUATIOB U MHPOPMALIUU C LETBI0 3aMEHBI WU
obJyeryeHus: PU3MUECKOTO U YMCTBEHHOTO Tpyza denoBeka [9; 8]. CooTBETCTBEHHO,
MaIllMHbI Pa3JesioT Ha:

— DJHEPreTHYECKHe: DBJIEKTPUYECKUE ABUTATEIU, [BUTATENIN BHYTPEHHETO
CropaHusi, TYpOUHBI;

— pabouue: TpaHCTIOPTHBIE (ABTOMOOMIIHN, CaMOJIETHI, IOKOMOTHUBEI, CyJla U JIp.)
U TEXHOJIOTHYECKHUE (TPaHCTIOPTEPHI, MPOKATHBIE CTAHBI, METAIIOPEKYIIINE CTAHKH);

—  uH(bOpMaILMOHHbIE: U3MEPUTENBHBIE, KOHTPOJIbHO-YTIPaBIISIONINE,
AIIEKTPOHHO-BBIYUCIIUTEIbHBIC.

Kaxxmas mammna npeaHasHadeHa Jijisl BBITOJHEHUS ONpeaeaEHHbIX QYHKIUN B
3aJJaHHOM JIMana30OHEe M3MEHEHMS yCJIOoBUU €€ skcruryatauuu [9; 8]. COBOKYNHOCTH
CBOICTB, 00YCIaBIUBAIOIINX MPUTOTHOCTH MAIIIMHBI BHITIONHITH YKa3aHHbBIC(YHKIIH
Ha3bIBalOT KA4yeCTBOM MallMHbl. KadyecTBO MalllMHBI MPUHATO XapaKTepU30BaTh
CUCTEMOM IIOKa3aTeJIed, YCTAHABIMBAEMBIX JCHCTBYIOIIMMHU cTaHmapramu. K
HamOoJiee BaXKHBIM OTHOCST JKCIUTyaTallMOHHBIE MOKA3aTeNN:TEXHUYECKHH YPOBEHb

MAaIIVHbI, €€ HAaJIEXKHOCTh, JPTOHOMUYECKYIO U 3CTETUYECKYIO
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XapaKTEepUCTUKU. TexHuueckuil ypoBeHb (MomHocTh, KIIJI, mpou3BOAUTENBHOCTS,
TOYHOCTh PabOThl, CTETIEHb aBTOMATHU3AllMHM, YKOHOMUYHOCTh) ONpPEJEISIET CTEHEeHb
COBEpIIEHCTBA MaIMHbl. HanéXHOCTh SABIIAETCS KOMIUIEKCHBIM CBOMCTBOM, KOTOPOE
BKJIFOYAET 0€30TKa3HOCTh, JOJITOBEYHOCTh, PEMOHTONPUTOTHOCTh U COXPAHSAEMOCTb.
[Ton HagEXHOCTBIO TOHMMAKOT CBOMCTBO MAIIHMHBI COXPaHATh MCIPABHOE U
paboTOCIIOCOOHOE COCTOSIHUE B TEUYEHUE OMNPENEIEHHOr0 MPOMEKYTKa BpPEMEHHU.

KauecTBo MammHbl (hopMUpyeETCs Ha BCEX ATanax €€ «GKM3HEHHOTO LHKIa» (CM. pUC.

1.1) [9; 9].
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Puc. 1.1 )KusHeHHBIN [IUKIT U3AETNA

Ha craguu KOHCTpYKTOpPCKOM pa3pabOTKH KayecTBO OINpEIeNsieTcs: BbIOOPOM
palMOHAIBHBIX  cXeM, J(PGEKTUBHBIX pabOYMX MPOIECCOB, HCIIOIH30BAHUEM
COBPEMEHHBIX METOJIOB pacuy€Ta JUHAMUKH, TPOYHOCTH U TOYHOCTH MAIINH, BHIOOPOM
MaTepuagoB, NPUMEHEHHEM TMOJTBEPKIEHHBIX HCHBITAHUSIMH  OPUTHHAIBHBIX
KOHCTPYKTOPCKMX, a TaKXe€ CTaHAapTHhIX MW YHU(PUUIUPOBAHHBIX PELICHUMN.
Koncrpykropckast  pa3paboTka  3aKaHYMBAETCS  BBITYCKOM KOHCTPYKTOPCKOM
JOKYMEHTAIMHU, BKIIIOYAIOMIEH YepTeX U FJIEMEHTOB M MAaIlIUHBI B 1LIEJIOM, a TaKkKe

TCXHHUYCCKHUC YCJIOBHUA HAa UX U3TOTOBJICHUC.



TpebGoBaHus K KayecTBY MaIIWHBI, CPOPMUPOBAHHBIC MPU KOHCTPYKTOPCKOU
pa3paboTKe, TO/HKHBI OBITh 00ectieueHsl pu e€ mpousBoactse [9; 10].I1pousBoacTso,
CBSI3aHHOE C M3TOTOBJIICHMEM MAIIWH, HA3bIBAIOT MAIIMHOCTPOUTENbHBIM. [ 1aBHOM
IEIbI0 MAIIMHOCTPOUTEIHLHOTO TPOU3BOJACTBA SIBIISCTCS W3TOTOBJICHUE MAITUH
3aJIaHHOTO Ka4yecTBa, B 3a/JaHHBIC CPOKH, B HEOOXOJMMOM KOJIIMYECTBE M TMPHU
HAaUMCHBIIUX 3arTpaTax TpyJa, MaTepuajoB, DSHEPTHM MW HWHBIX PECYpPCOB.
MammHOCTPOUTENBHOE TIPEANPUATHE MPEACTABISAET COO0H CI0KHOOPTAHN30BAHHYIO,
I[eJICHANPABICHHYIO CUCTEMY, OOBEAMHSIONIYIO JIFOCH U CpeICTBA IPOU3BOICTBA JIJIS
oOecrieueHus BBITTyCKa n3aenuid. [I[pon3BoACTBO MAIIMHBI MOKHO paccMaTpUBaTh Kak
IPOIECC, OCHOBHBIMH 3TallaMHd KOTOPOTO SIBJIISAIOTCS: 1) mpuoOpeTcHHEe W
U3rOTOBJICHHE  HWCXOJHBIX  MarepwalioB, IMoiy(haOpUKaToB,  3aroTOBOK;  2)
U3rOTOBJICHHE AeTajeii; 3) cOopka MaIlHbI.

[Ipu omucaHnM MaMIMHOCTPOUTEIBHOTO  IMPOU3BOACTBA  HCIIOJIB3YIOTCS
CTaHJapTHBIE TEPMHUHBI W ompeneneHusi, koTopeie ycranoriersl ['OCT 14004-83
EnunHas cucreMa TEXHOJOTHYECKOH TIMOJATOTOBKH IPOM3BOJACTBA, TEPMHUHBI U
onpeneneHuss ocHOBHBIX ToHsATHH u ['OCT 31109-82 Enunas cucrema
TEXHOJIOTUYECKON JOKYMEHTAIIMH, TEPMUHBI M ONTPEIEIICHUS OCHOBHBIX TTOHSITHIA.

H30enuem HazpiBaeTCs JOOOW TPEAMET MPOU3BOJACTBA, MOJICKAIIUN
W3TOTOBJICHUIO Ha mpeAnpustud. M3menneM MoXXeT OBITh MaiuHa, cOOpouHas
CMHMIIBI WM JIeTaab. Hanpumep, aJis aBTOMOOMIIBHOTO 3aBOJIa M3/CIIUEM SIBIISICTCS
aBTOMOOWJIb, JIJISl 3aBOJIa THUPOAIIAPATypPhl — THAPOPACTIPEACIICITUTENb, CACASIIHMI
30JIOTHUK, JJIsI METH3HOTO 3aBoja — OOJT, raiika, maioa.

Jlemanb — TO W3JENHE, U3TOTABINBAEMOE W3 OJHOPOJIHOTO 10 HANMEHOBAHHIO
¥ MapKe Marepuana 0e3 MpUMEHECHHS COOPOYHBIX Orepaluii. XapakTepHbIi MPU3HAK
JIETaJIA — OTCYTCTBUE B HEW Pa3bEMHBIX U HEPA3hEMHBIX COSAMHEHUM.

3acomoekoil Ha3BIBACTCS MPEAMET TPyAa, U3 KOTOPOro M3MEHEHUuEeM (OpMBI,
pa3sMepoB, CBOMCTB MaTEepUAJIa UM MOBEPXHOCTH U3TOTABIUBAIOT J€Tallb. OTIIEIbHBIE
JETaT MOTYT OBITh TOJYYEHBl HEMOCPEICTBEHHO, HAMpUMeEp, JHUThEM WU
o0paboTkol naBieHueM 0e3 rnocieayroiiei oopadorku. Ho yaiiie Bcero okoH4aTeIbHO

JieTalb MOJIy4yaloT METoaMu 00pabOTKU pe3aHueM, a JUTHE,
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IOTAaMIIOBKY, IPOKAT MCIIOJB3YIOT B Ka4CCTBC 3arOTOBOK. Hcxoouas 3acomoska — 3T0

3aroTOBKa Iepes nepBoi onepanuei. [lorygadbpukam — 3TO 3ar0TOBKA TOCIIE JTF000H

orepanuu, KpoMme GUHUITHOM.

CbopouHnas edunuya — 3TO U3JENHE, COCTaBHbIE YACTU KOTOPOrO MOMAJIEkKAT

coeauHeHuto. [l coequHEHHs MCIONB3YIOTCs cOopounble omepanuu. COopouHas
eIMHUIIA B 3aBHUCUMOCTH OT KOHCTPYKIMH MOXKET COCTOATH JINOO U3 OTAEIBHBIX
netaneil, aMb0 M3 COOPOYHBIX €OUHUIl OO0Jee BBICOKMX NOPAJIKOB U JCTaJICH.
Paznuuaror cOOpoUYHBIE €TUHUIIBI IIEPBOTO, BTOPOTO M 00Jiee BBICOKHX MOPSAKOB.
COopouHasi eauHHIIA TIEPBOTO TMOPSAKA BXOIUT HETMOCPEACTBEHHO B H3JETHE.
COopouHbIe eMHUIIBI HAMBBICIIETO MOPSIIKA Pa3eNnsaeTcs TOIbKO Ha JeTalu.
WsrotoBnenne wu3Aenuil Ha NPEANPUATHU OCYIIECTBISETCS B pe3yJbTaTe

IMPOU3BOJACTBCHHOI'O IIponeccca. HDOLB@O@CW!@@HHbZZZ npoyecc — 9TO COBOKYIIHOCTH

BCEX JICUCTBUMN, JIIOJACH W OpyAWM TpyJa, HEOOXOJAMMBIX Ha MPEANPHUSATAU IS
W3rOTOBJICHUSI M PEMOHTA MPOAYKIUH. [IpOM3BOICTBEHHBIM MPOIECC OXBATHIBACT
MOATOTOBKY CPEACTB MPOW3BOACTBA M OPTaHHU3AIMIO OOCTYKMBaHUS PaOOUYHUX MECT;
MOJIyYE€HHUE W XPaHEHHE MaTEpHUasoB U MONy(padpUKaTOB; BCE CTaIUM U3TOTOBJICHUS
JeTaNe MamuH; cOOPKY W3CNNiA;, TPAHCTIOPTUPOBAHUE; TEXHUYECKUN KOHTPOJh Ha
BCEX CTaJusIX MPOU3BOJACTBA; VYIAKOBKY W JpPYyrue JCHCTBUS, CBSA3AHHBIE C
M3TOTOBJIEHUEM BBIITYCKA€MbIX U3/ICTIUMN.

BaxnedmmM  3JIEMEHTOM  MPOU3BOJACTBEHHOIO  IIpolecca  SIBIISIETCS

TEXHOJIOTUYECKUI mponecc. Texnonocuueckum _npoyeccom Ha3BIBACTCI 4YacThb

MMPOU3BOJACTBEHHOIO MPOIIECCa, COAEpKallas UEJICHANPABICHHbBIE JIEUCTBUS IO
U3MEHEHHE pa3MepoB, (POpMBI U CBOWCTB 00BEKTa Mpou3BoACTBa. Ormnepaiuu,
BXOJIAIIME B COCTAB TEXHOJIOTMYECKOI'O IMPOLECCA, BBIMOIHAIOT B OMNPEACIEHHON
MOCJIETIOBATEIBHOCTH. VYka3aHHYIO MOCJIEIOBATEBHOCTD HAa3bIBAOT
TEXHOJIOTUYECKUM MapUIPYTOM.

TeXHOJIOTMYECKUI POLECC PA3AENAETCSA HA CIEAYIOIINE ITAIIbI:

1) W3roTOBJCHHWE 3aroTOBOK JeTajed — JIUThE, KOBKA, IITAMIIOBKA WIH

pa3aciKa NpoOKaTHOIro Marepualia,



2) 00paboTKa 3aroTOBOK Ha METAUIOPEKYIIUX CTaHKaX JUIS  TOJTyYeHHUsI
JeTaliel ¢ 3alaHHBIMH pa3MepamMu U (hopMaMu;

3) cOopka y3JI0B M arperatoB, T.C. COCIAMHEHHE OTICNIbHBIX JeTanei B
COOpPOYHBIC €TUHUIIBI,

4) okoH4YaTebHAsE COOpKa BCETO U3/ICIIHS;

5) peryupoBKa U MCIIBITAHUS H3ICIIHS.

Taxke B COCTaB TEXHOJOTHUYECKOTO TMpoIlecca MOTYT BXOJUTh TepMHUYECKas
o0pa0oTKa, OKpacka, JeKOpaTUBHAs OTAENKa, HAHECEHHWE 3alIUTHBIX W
METAJUIONOKPBITUIA. DTH OIEpalid MOTYT BBINOJNHATHCS HA Pa3IMYHBIX HSTamax
TEXHOJIOTHYECKOT0 IpoIiecca.

Onepayus — 3TO 3aKOHYEHHAasT YacTh TEXHOJOTHYECKOro Ipoliecca,
BBITIOJTHsIEMasl HAa OJHON €IWHHIIC TEXHOJOTHYEeCKOro oO0OpyAOBaHHUS, HA OJHOM
pabouem mecte. [Ipu oOpaboTke Ha cTaHKax omepalnus BKIIOYAeT BCE JICUCTBUSA
pabouero, ympasisIoNIero CTaHKOM, a TakKe aBTOMATUYSCKUE JBIDKECHHUS CTaHKa JI0
MOMEHTa CHSITHS 3aTOTOBKHM CO CTaHKa M MepeIayu e€ Ha CISAYIONIYI0 TIO3HIIHIO.

Pabouee mecmo — 310 3neMeHTapHas €IUHUIIA CTPYKTYPhI IPEANPUATHS, TIC

pa3MelIEH UCTIOJHUTENb PadOThI, €AMHUIIA TEXHOJIOTHYECKOTO 000pyAOBaHMS, YACTh
KOHBEHepa U TEXHOJIOTHYECKasi OCHACTKA. B 3aBUCMMOCTH OT BBIMOJHSIEMBIX paboT K
paboyeMy MECTy MOKET MOABOJAUTCS DIIEKTPOIHEPTHS, CKATHIM BO3AYX, TEXHHUECKAs
BOJIa, ra3, Map; OHO MOYKET OCHAIIATHCS MHCTPYMEHTAIBHBIM MIKad)OM, KOHTEHHEPOM
JUISl 3arOTOBOK W JIeTajied, JNOMOJHUTEIbHBIM OCBEUIEHUEM, MECTHOM BEHTUJISILIUEH,
rpy30noabEMHBIMU MeXaHn3mMamu u np. [Ipumep pabodero mecra mokaszaH Ha pHC.
1.2 (Bua B muia”e), rJe B MacmTade M300pakaeTcsi eIuHHUIIA O00OpyJOBaHUS, a
YCIOBHBIMU 3HAYKaMHM TIOKa3aHbl MCIOJHUTENb, MECTHOE OCBEILECHHE, TOJIBOJ

AIEKTPOIHEPTUHU, CKATOTO BO3AYyXa, MHCTPYMEHTAIbHBIN ITIKa() U KOHTEHHED.



Puc. 1.2 PaGouee mecTo

Ycemanoe —4acth TEXHOJIOTHYECKOM ONEepaIlvy, BHITIOTHSIEMasl TPH HEU3MEHHOM
3aKpeIIeHUN oOpabaTbiBaeMOii 3arOTOBKHU OTHOCHUTEJIHHO CTaHOYHOTO
MPUCTIOCOOJICHHUS.

Texnonocuyeckuii _nepexo0 — 4YacThb  TEXHOJOTMYECKOW  OIEpaluH,

BBIIIOJIHACMAsA OJHHMH W TCMH K€ CPCACTBAMH TCXHOJIOTHYCCKOI'O OCHAIICHHA IIPH

IMIOCTOAHHBIX TCXHOJIOTHYCCKHX PCKHUMAX. Bcnomozcamenwvhuiii nepexod — OTO 4YacCThb

TEXHOJIOTUYECKON OIepaluu, COCTOAIAs U3 IEUCTBUI YeoBeKa Wik 000pyJ0BaHuS,
KOTOPBIE HE COMPOBOXK/IAOTCS U3MEHEHHEM CBOMCTB 3arOTOBKHM, HO HEOOXOAUMBI JIJIs
BBITIOJIHEHUS TEXHOJIOTMYECKOTO MePexo/ia.

Pabouusi  x00 — 4YacTb TEXHOJOTMYECKOrOo TMpoIlecca, COCTosmas u3

OJHOKPATHOI'O IICPCMCUICHNA HHCTPYMCHTA OTHOCUTCIIBHO 3aI'OTOBKH.

§ 1.2 Tumbpl MaITMHOCTPOUTEITLHOTO TTPOU3BOICTBA

OTHOIICHWE 4YHUCIa BCEX pa3IMIHBIX TexHosmormdeckux onepamuii  (No),
BBITIOJTHCHHBIX UM TTO/IJICKAIINX BBIMTOJTHCHUIO B TEYCHHUE MECSIa, K YHCITy pabouux
mecT (Npur) Ha3bIBalOT KOA(D(UIIMEHTOM 3aKPEIJICHUS ONECPALIHA.

K30 = No/Npu

Koadduiment 3akperuieHds omnepanuid  SABASCTCS OJHOM W3 OCHOBHBIX
XapaKTEePUCTHK TUIIA MPOU3BOJICTBA. Pa3iMyaroT Tpu TUIa MPOU3BOJICTBA: MacCOBOE,

CEpUIMHOE, EAIMHUYHOE.
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Maccosoe npouzsoocmeo XapakTepuszyercss OoJbIIMM OOBEMOM BBIITyCKa

W3JEIUN, HENPEPHIBHO H3TOTOBIISIEMBIX WJIM PEMOHTHUPYEMBIX MPOJOJIKUTEIBHOE
BpeMsi, B TE€UEHHE KOTOPOTO Ha OOJIBIIMHCTBE PabOYUX MECT BBIMIOJIHSETCS OJHA
onepauus. [nsg MII K30 = 1. [Ipogykuust MaccoBOro npou3BOJICTBA — U3AEIUS Y3KOU
HOMEHKJIATypbl M CTaHAAPTHOTO THUMA, BBITyCKaeMble HJis IMMPOKOTO COBITa
notpedutento. OCOOEHHOCTSAMHM 3TOrO TPOM3BOJCTBA SBISIIOTCSA: PACIIOIOKEHUE
000pyI0BaHUSI B TEXHOJIOTMYECKOW MOCIEI0BATENbHOCTU (IO XOAY TEXIpOIEcca);
BBITIOJTHEHUE Ka)KJIOM OIEpaluy OCYIIECTBISETCA HA MPEIBAPUTEIBHO HAJAXKEHHOM
000pyI0BaHUH, KOTOPOE HE TMEpPEHANAXUBAIOT JJISI BBIMOJHEHUS JPYTUX OIEpPaIHil;
MPUMEHEHUE CHEIUATbHOTO O0OpPYNOBaHUS U TEXHOJOTUYECKOW OCHACTKW;
noapoOHast pa3paboTKa TEXHOJIOIMYECKOro Impolecca. B kadecTBe 3aroToBOK
MIPUMEHSIOTCS ITaMIIOBKH, OTJIMBKH. TpaHcnopTrpoBaHue 3aroTOBOK
oCylIeCcTBIsIeTCsl MO KoHBeMepy. KBanmudukaiuss oCHOBHBIX pabOYMX — HEBBICOKaS,
HaJIaTYUKOB — BBICOKAS.

CeputiHoe npou3800cmeo XapakTEPU3yeTCs] HU3TOTOBICHUEM WM PEMOHTOM

U3JIeJIUN EPUOIUYECKH TOBTOPSIIONIUMHUCS NapTUSIMU. B 3aBUCUMOCTH OTKOJIMYECTBA
W3EIUN B IAPTUU WU Cepur U K30 pa3nyaroT KpynHOCEPUMHOE, CPEAHECEPUIMHOE U
MeJnkocepuitHoe mpou3BojicTBo. st k/c 1 < K30 < 10, nns cp/cl0 < K3o < 20, nns
M/c 20 < K30 < 40. Ilpoaykiueil CEepUitHOTO MPOU3BOJACTBA SIBJISIOTCS MAIIUHbI
YCTAaHOBUBIIETOCS THUMa (CTAaHKHU, HACOCHI, MOIIHBIC JBUTATENM) BBITYyCKacMbie B
3HAYMTENIHbHBIX KOJIMUECTBAX.

B cepuiiHOM MpOU3BOJICTBE MPUMEHSIOT CIIEIUAbHBIE, CIICIIMAIN3UPOBAHHbIE,
YHUBEPCAJIbHBIE CTAHKM M CTAaHKA C YHCIOBBIM NPOTPAMMHBIM YIIPABICHUEM.
OOopynoBaHue pacmojiaraloT Mo TumaMm (ToKapHble, (pe3epHble CTaHKH), IO
00pabaThIBaeMbIM H3JCIHSIM, TIO ATarmamMm 00pabOTKHU 3ar0TOBOK, B PAJIC CIy4aeB — IO
X0y Texmpolecca. 3a KaxXJI0oW eIMHMIIeH 000pYyIOBaHUS 3aKPEIUISIIOT HECKOIBKO
TEXHOJIOTUYECKUX OIepaluid, Jyisl BBIIOJIHEHUS KOTOPBIX MPOU3BOJAT MEPEHANAIKY
o0opynoBaHusi. B 1enoM KpymHOCEpUIHOE TIPOM3BOJACTBO HWMEET IPHU3HAKH

MaccoBOIO, a MGHKOCCpHﬁHOG — IPU3HAKKW CAUMHHUYHOTIO.
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Eounuunoe npouzeoocmeo xapakTepu3yeTcsi MalbiM OOBEMOM  BBINYyCKa

OJIMHAKOBBIX U3JEJIUI, IOBTOPHOE U3TOTOBICHUE U PEMOHT KOTOPBIX, KaK MPABUIIO, HE
npeaycMmoTtpeno. Kizo > 40. HWcnonb3yercss yHuBepcaibHOe 000pyIOBaHUE,
PACIIONIOKEHHOE B II€XaX MO TUNaM. [eXHOJOoruueckas OCHACTKa, UMHCTPYMEHTHI —
YHUBepcallbHbIe. B KauecTBe 3arOoTOBOK HCIIOJB3YETCSl MPOKAT, CBAPHBIE 3arOTOBKH,

B 000CHOBAHHBIX CIy4asix — JUThE, KOBKA. KBanudukanus pabounx — BHICOKAS.

§ 1.3 OcHoBBI Teopun 6a3upoBaHUS

B 3aBucumoctu OT Ciiy’k€OHOTO Ha3HA4YeHMsI BCE MOBEPXHOCTU JETalU 110
['OCT21495-76 mnoapasnensioT Ha OCHOBHBIE KOHCTpykTOopckue 0a3pl (OKB),
BCIIOMOraTesbHble KOHCTpyKTOopckue 0a3bl (BKDB), ncnonHutenbHble MOBEPXHOCTH
(UIT) u cBobomubie mnoBepxHocTH (CII). OKBH — 3TO NOBEPXHOCTH, KOTOpHIE
ONPEAEIAIOT TMOJIOKEHUE MAHHOW JeTanu B u3genuu wim ysne. BKbH — 310
IIOBEPXHOCTH, KOTOPBIE ONPEIEIAIOT MOJ0KEHUE MPUCOEANHAEMBIX K JAHHONAETANICH.
HII — 3T0 NOBEPXHOCTH, BBINOJHAOIINE clTy>)keOHOe HazHaueHue neranu. CI1 — 3to
MOBEPXHOCTH, HE CONPHUKACAIOIIMECS C MOBEPXHOCTAMU JPYyTrUX JeTaled u
00pa3yrolue COBMECTHO € APYTHUMH MOBEPXHOCTIMHU KOHCTPYKIIUIO IaHHOM JIeTalu.

ba3zou HazpIBaeTCs MOBEPXHOCTh, COBOKYMHOCTbh MOBEPXHOCTEH, OCh, TOUKa
JIeTali UM COOPOYHOM €MHUIIBI 10 OTHOLICHHUIO K KOTOPBIM OPUEHTHPYIOTCS IpyTHe
JeTaNu U3JIeJUsl UK MoBepxHOCTH AeTand. [lo Xapakrepy cBoero Ha3Haue€HHs Oa3bl
MOJIPA3JIETSAI0TCS HA KOHCTPYKTOPCKUE, TEXHOJIOTUYECKUE U UBMEPUTEIIBHBIE.

['pynmy KOHCTPYKTOPCKHX ©0a3 COCTaBJISIFOT OCHOBHBIE M BCIIOMOTaTENbHBIC
KOHCTPYKTOPCKHE Oa3bl.

Texnonozuueckoll 6a30t HA3bIBAIOT TIOBEPXHOCThH, OMPEICIISIONIYIO TIOJI0KCHHE

JACTaJIi UJIN C60p0‘lHOI\/'I CAWHUIIBI B ITPOLECCE UX U3TrOTOBJICHUA.

UsmepumenvHot  6a30ti  HA3bIBAIOT ~ TOBEPXHOCTb,  OINPEACIISIONIYIO

OTHOCUTCIBHOC ITOJIOXKCHHUEC ACTAaJIN NN C60p0'-IHOﬁ CAWMHUIIBI U CPCIACTB U3MCPCHUA.
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Puc. 1.3 Csi3u TBEpIOTO TENa

N3BecTHO, 4TO TpeOyeMoe MOoJI0KEeHNE TBEPAOrO Tejla OTHOCUTEIBHO CUCTEMBI
KoopauHaT Oxyz MOXeT OBbITh 3aJaH0 HAJOKEHHUEM Ha HEro IIeCTH CBS3EH,
JUIIAIOMINX TBEPIOE TEI0 BO3MOKHOCTH PSIMOJIMHENHOTO IEPEMEILEHUST BJOJIb OCEH
Ox, Oy n OZ 1 BO3MOXHOCTH BpalleHUs1 BOKPYT 3TUX oceil. Paccmorpum pucynox 1.3.
CBs13b MOKHO IPEJICTaBUTh KAK HEPACTSKUMBIN U HEC)KMMAEMBbIN cTepxkeHb. CBsA3b |-
1’ numraeT Teso BO3MOXKHOCTH MPSMOJIMHEMHOTO TIepeMenieHus BaoJib ocu Oz, 4-4° —
Boib ocu Ox, 6-6° — Brons ocu Oy. Cesasu 1-1° m 2-2° COBMECTHO JUIIAIOT TENO
BO3MOKHOCTH Bpa matbcsi BOKpyr ocu Oy, 1-1° u 3-3° coBmecTHO — BOKpyT ocu OX,
4-4’ 1 5-5° coBMecTHO — BOKpYT ocu Oz.

B peanbHOCTH, HaNOXEHUE CBSI3EW TIOCTUTAETCS MyTEM KOHTaKTa 0a3upyIOIUX
MOBEPXHOCTEN JieTally ¢ 0a3upyOLUMU TOBEPXHOCTIMHU APYTUX JIeTallel,CTAaHOYHOTO
NPUCTIOCOOJIEHUSI WJIM  WU3MEPUTENIbHOTO  MPUCHOCOONEHUS UM NPUIIOKEHHEM
OTpeAeNEHHOr0 YCUIIUS ISl 00ecriedeHns: HE0OOX0JUMOT0 KOHTAKTa.

JUJ1s IOBBIILIEHUSI TOUHOCTH M3TOTOBJICHUS JeTajlell HeOOXOIMMO CTPEMUTHCS K
TOMY, 4YTOObI KOHCTPYKTOPCKHE, TEXHOJOTUYECKUE U HU3MEpUTEIbHbIE 0a3bl
OpEICTaBIsId cO0OM OJHM W T€ XKe mMmoBepxHocTH. Ecimum 06a3pl HE COBMAOAIOT,
BO3HUKAIOT IMOTPEIIHOCTH 0a3upoOBaHUs, KOTOPbIE 100ABIAIOTCS K IMOTPEIIHOCTSIM

00paboTKH, T.€. TOUHOCTU U3TOTOBJICHUS JCTANICH CHUXKACTCS.
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§ 1.4 ITpon3BOACTBEHHBIN COCTaB

MAaIIUHOCTPOUTCIIBHOT'O IIPCAIIPUATUA

MaiHOCTPOUTENBHBIE 3aBOJABI COCTOAT M3 OTAEIBHBIX MPOU3BOJCTBEHHBIX
€MHULI, Ha3bIBAEMbIX LIEXaMHU, U PA3JIUYHBIX YCTPOiCcTB. COCTaB 11€XOB, YCTPOMCTB U
COOpYKEHUW 3aBojla orpejessercs oObEMOM BBINTyCKA MPOAYKIIUHU, XapaKTepoM
TEXHOJIOTUYECKUX TMPOIECCOB, TPEOOBAHUSIMU K KAdye€CTBY W3JEIUNA U APYTUMHU
MPOU3BOJCTBEHHBIMH (haKTOpamMHu, a TakKe B 3HAYUTEIILHOW Mepe CTENEeHbIO
crielUain3aly IPOU3BOJICTBA U KOOIIEPUPOBAHUS 3aBOAA C IPYTUMHU MIPEATPUATUSIMU
Y CMEKHBIMH IMPOU3BOJACTBAMH.

Crenmanuzarysi IpeanoiaraeT cocpeoToueHrne O0oNbIIoro o0hEMa BBITyCKa
CTPOrO  ONpENENEHHBIX  BHUJOB  NPOAYKUMU HA  KOKIOM  MPEINPUSTHH.
KoonepupoBanue mnpeaycmaTpuBaer oOecredeHrue 3aroToBKamMu  (OTJIMBKaMU,
MOKOBKAMH), KOMIUICKTYIOIIUMHU arperaraMu M y3jamMu, PUHAIJIEKHOCTIMH,
pa3IUYHBIMU  NpuOOpaMd U YCTPOMCTBAMH, M3TOTOBJISIEMBIMU Ha JIPYTHX
CHEUUATIM3UPOBAHHBIX PEATNPUITUSX.

Crenenp  chnenMaJM3aldd  3aBOJA  3HAUWUTEIIBHO  BIMSIET Ha  €ro
MPOU3BOJICTBEHHYIO CTPYKTYpY. Hampumep, eciiu npeanpusiTue moay4yaeT OTIUBKU C
METaJUTypTUYECKOTO 3aBOJa, TO B €ro COCTaBe HE OyJeT JUTCHHBIX IIEXOB;
OOJILIIMHCTBO MPEANPUITUN HE U3TOTOBISIOT KPENEKHBIX JeTaleH, TaK KaK 3aKyIaroT
UX Ha CTEIMAIN3UPOBAHHBIX 3aBOJIaX HOPMAJICH; aBTOMOOMIECTPOUTEIbHBIC 3aBOIbI
3aKyMmaroT NpUOOPHI Ha CIICIIMATU3UPOBAHHBIX IPEANPUATUSX U yCTAaHABIMBAIOT UX HA
coOupaemMble aBTOMOOWIIH U T.II.

[IpuBenEHHBIN HMXKE COCTAB MAIIMHOCTPOUTEIBLHOIO MPEANPUSATHS BKIIOYAET
OCHOBHBIE TUIIOBBIE 1IEXU U YCTPOMCTBA, HEOOXOAUMBIE JIJISi TPOU3BOJICTBA PA3TMUHON
MaIlMHOCTPOUTEIBLHON TPOTYKIIUH.

1) 3aroToBUTENbHBIC IEXH: YYTYHOJUTCWHBIC, CTaJCIUTCHHBIC, JUTCHHBIC

IBCTHBLIX MCTAJIJIOB, KYSHCYHBIC, ITPECCOBLIC U JIP.
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2) OoOpaOarbIBaronyie IEXH: MEXaHHYECKHe, TEPMHUYCCKHE, XOJOIHOU
IITAMIIOBKH, JIepeBO0OpadaThIBAIONINE, TAIbBAHNYECKUE, COOPOUHBIC, OKPACOYHBIC U
Ap.

3) BcmomorartenbHbIe 1IEXH: HHCTPYMEHTAIbHBIC, PEMOHTHBIC, MOJICIIbHBIC,
IKCIIEPUMEHTAIBHBIC, UCITBITATSIIBHBIC U JIP.

4) TpaHcriopTHbIE LIeXH (TPY30BbIE U JIETKOBBIC aBTOMOOWIIH, TPAKTOPHI,
TATa4M, CIICIITEXHUKA).

5) Ckimaackue  yCTpOMCTBa: JJIi  MeTajula, MaTepHajoB, TOILIMBA,
WHCTPYMEHTOB U OCHACTKH, TOTOBOM MPOIYKIIUH H JIP.

6) DHepreTHuecKkue YCTPOWCTBA: AJIEKTPOIOJICTAHIIMN, TEIUIOLECHTPAb,
KOMITPECCOPHBIE YCTAHOBKH, Ta30pacpe/IeTUTSIIbHBIC CTAaHITUH.

7) VYcrpoicTBa KOMMYHAJIBHOTO XO3SHCTBA: BOJOCHAOXCHHE, OTOILICHHE,
BEHTUJIAIINS, KaHATA3AITHUS.

8) OO611e3aBo/ICKHE YUPESIKISCHUS M YCTPOHCTBA: 00IIIe3aBOICKHE JTa00OPaTOPHH,

00111€3aBOJICKHE OTJEIbI U OIOPO, MyHKT CBSI3U, MEAUIIUHCKUI MyHKT, CTOJIOBAs U JIp.

Bormpocs! 111 caMOKOHTPOJIsSt

1) Yto Ha3wiBaroT MamuHoW? Kakue cyliecTByOT BUIbI MaIIIWH?

2) OrmpenencHue kKadecTBa MaimHb? HanbOosee BakHbIC MOKa3aTelM KadyecTBa
MAIlIUHbBI?

3) UTo ecTh MPOM3BOCTBCHHBIN U TEXHOJIOTUYCCKHIA TIpoIiecc?

4) OCHOBHBIE 3TaIbl TEXHOJIOTMYECKOTO Tporiecca?

5) Onpenenenue aeTaan, 3ar0TOBKY, U3IETHS?

6) Uto ecth paboyee MecTo? TexHUYECKOE OCHaIEHHE pabouero Mecra?
7) KakoBbI OCHOBHBIEC XapaKTEPUCTHKH MAaCCOBOTO MTPOU3BOJICTBA?

8) KakoBbl OCHOBHBIC XapaKTEPUCTUKH CEPUHHOTO MPOU3BOICTBA?

9) KakoBbI OCHOBHBIC XapaKTECPUCTHKH SAMHUYIHOTO IIPOU3BOICTBA?

10) Yro Ha3bIBarOT 0a30ii aeTain Wik COOPOYHON eauHMIIbI? Buabl 0a3?

11) TunoBoii coCTaB MAIIMHOCTPOUTEIILHOTO TIPEIPUATHS?



15

Jexknus 2. OCHOBHBIE MOHATHSA 0 B3aMM03aMEeHAEMOCTH

[loudaTre o TouHOCTH

[Ipy KOHCTpYMpPOBAaHUM U W3TOTOBJICHUM PA3JIMUHBIX W3JEIUN, HapsIay C
KMHEMAaTUYECKUMH, JTMHAMUYECKHUMH, pacu€éTaMyd Ha MPOYHOCThb, XKECTKOCTh H
HW3HOCOYCTOWYUBOCTD, MPOU3BOMASTCS PAcdy€Thl HA TOYHOCTh. TOYHOCTH — OCHOBHAas
XapaKkTepUCTUKA JieTalie MaimidH. AOCOJIOTHO TOYHO W3TOTOBUTH  JIeTallb
HEBO3MOKHO, TaK Kak MpU €€ HM3rOTOBJICHUU HA BCEX 3Talax TEXHOJIOTHMYECKOTO
MpoIlecca BO3HUKAIOT TOTPEIIHOCTH, MOTOMY TOYHOCTh H3TOTOBJICHHS JeTajiei
OBIBaET pPa3IUYHOM.

[Tox TOUHOCTHIO 0OPAOOTKM MOHUMAIOT CTETIEHb COOTBETCTBUS U3TOTOBICHHON
JeTanu 3aJaHHBIM pa3MepaM, (opMe U MHBIM XapaKTEPUCTUKAM, BBITEKAIOIIUM W3
CITy>KeOHOIr0 Ha3HAUYEeHUS TaHHOU AeTanu. MOXHO yCTaHOBUTH CJIEAYIOIINE OCHOBHbIC

IMPpU3HAKHK TOYHOCTU JCTAJIH.
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1) Tounocth (opMBI, T.e. CTENEHb COOTBETCTBUS TOBEPXHOCTEH JAETaNH TEM
Ir€OMETPUYECKUM TEJIaM, C KOTOPBIMH OHHM OTOXAECTBIISIFOTCS (LIMJIMHIPUYHOCTD,
IUIOCKOCTHOCTb, MPSIMOJINHEHHOCTb, KPYTJIOCTh).

2) ToYHOCTH pa3MepoB TMOBEPXHOCTCH JIE€Tald, T.C. BEIMYMHA OTKIOHCHHS

JEMCTBUTEIILHOTO pa3Mepa JIETalli OT pa3Mepa, 3aIaHHOTO YePTEIKOM.

3) TouHOCTH B3aUMHOTO pacnoIOKEeHUs OBEPXHOCTEN JeTaJIN:
NEePHEHANKYJISIPHOCTh MOBEPXHOCTEH, napayyIeIbHOCTb, COOCHOCTb,
CUMMETPUYHOCTb.

4) IllepoxoBaToCcTh IOBEPXHOCTH, T.€. CTEICHb COOTBETCTBUS  PCATBbHOM
MOBEPXHOCTU U uAcanbHO riaakoi. [llepoxoBaTocTh MOBEPXHOCTH OIpPEACNISIECTCS
BBICOTOM MUKPOHEPOBHOCTEM.

TpynoéMkocTs 1 cebecTOMMOCTh, 00pabOTKHU JAeTalield B 3HAYUTEIILHOW Mepe
3aBUCAT OT TPeOyeMOH TOYHOCTH HM3TOTOBJICHUS W C TOBBIMICHUEM TOYHOCTH (TIpH
MpPOYMX PaBHBIX YCIOBUSX) yBenuumBaroTcsa. Ha ToyHOoCcTh 00paboTku Ha
METAJUIOPEKYIINX CTAHKaX BIUAIOT CIIETYIOIINE OCHOBHBIE (DaKTOPBHI.

1) TOYHOCTB TEXHOJIOTUIECKOTO 000PYAOBaHUS.

2) TouYHOCTH PEXYIIEro M BCIIOMOIAaTEIbHOTO MHCTPYMEHTA, TEXHOJOTHYECKOM
OCHACTKH.

3) TouHOCTH HACTPOMKHU CTaHKA Ha 0OpabaThIBAEMBIi pazMep.

4) TorpenrHocTh 0a3MpPOBAHKS U YCTAHOBKH 00pabaThiBACMOM JETaIN Ha CTaHKE.
5) Jedopmaruu neranei ctaHka, IPHUCIIOCOOJICHNUN, HHCTPYMEHTA U 3arOTOBKH
BCJICJICTBUE JICUCTBUS CUJI PE3aHMS M 3aKPEIJICHUS 3arOTOBKH.

6) TerioBbie geopMaIUK SITEMEHTOB TEXHOJIOTHUYECKOW CHCTEMBI.

7) ToYyHOCTH U3MEPCHHMIA.

8) OmuOKM UCTIOTHUTEISI PaOOTHI.

§ 2.2 JlonycKu U OCAJKU

I[JIH o0OecIIeYeHHST B3aNMO3aMEHSIEMOCTH ,HGTaHCfI " Y3JI0B MalllMH U HpI/I60p0B

ObL1a pa3paboTaHa U BHEIpEHa elrHas cucteMa AomyckoB u nocaaok (EC/II). Ora
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CUCTCMa OXBATbIBACT HOPMLBI B3aUMO3daMCHACMOCTH BCEX THIIOB COCIMHCHUN U
OQ)OPMHHGTCH B BUJC CTAHAAPTOB, KOTOPLIC 00s13aTeNbHBI JJI1 IIPUMCHCHUA.

Bzaumozamensiemocms — CBOMCTBO HE3aBUCUMO H3TOTOBJICHHBIX I[GTaJIef/'I NN

y3JI0B 3aHUMAaTh CBOE MECTO B y3JI€ WJIM MAIlIMHE 0€3 TOTIOJHUTEILHON HX 00pabOTKH
npu COOpPKE ¥ BBHINIOJHATh CBOM (YHKIHH B COOTBETCTBUU C TEXHHUYECKHUMHU
TpeOoBaHMAMHU K paboTe JAHHOTO y3Jia WM MAaIluHBL. HemomHas wim dacTudHas
B3aMMO3aMEHSIEMOCTh OMpEACNsIeTCS MoA00pPOM WM JOMOJHUTEIbHOU 00paboTKOM
nerajei mpu cOopke.

HeticmeumenvHoviii _pazmep — pasMmep, YCTAaHOBJEHHBIH H3MEpeHHEM (¢

JIOTTYCTUMOM MOTPEIIHOCTHIO U3MEPEHUS).

LIpedenvrulii pasmep — HauOONBIINN WM HAUMEHBIITUN TOIYCTUMBIN pasmep,
YCTAHOBJICHHBIN YEPTEKOM JAETAU WUIIU y3Ja.

Omxnonenue — anreOpamdeckass pa3sHOCTb MEXAY JCUCTBUTEIBHBIM H

HOMMHAJIbHBIM Pa3MEPOM.

Bepxnee u nusicnee omxknonenue — COOTBETCTBEHHO anre6pa1/1q601<a51 Pa3HOCTb

MEXIy HauOOJbIIMM M HAWMEHBIIUM MPEIEIbHBIM pPa3MEepOM U HOMHUHAJIbHBIM
pasMepoM.

/lonyck — pa3HOCTh MEXJy HAWOOJBIIMM W HAUMEHBIIUM MpeaeIbHbBIMU
pazMepamu WK anredpanyeckasi pa3HOCTb MEXKAY BEPXHUM U HUKHUM OTKIIOHEHUEM.

Llone OOVlVCKa — IIOJIC, OTPAHNYCHHOC BCPXHUM U HUKHUM OTKIIOHCHHCM. ITone

JIOIIyCKa OMNpENEsAeTCs BEIUYUHOM JONMYCKAa U €r0 IOJOKEHUEM OTHOCUTEIBHO
HOMHUHAJIBHOTO pa3Mepa (HyJIeBOW JTMHUN).

OcuoBy ECJIIT cocTaBisrOT psijibl IOMYCKOB, HA3bIBAEMBIX KBAJIUTETaMM (TaOJI.
2.1) ¥ psAbl OCHOBHBIX OTKJIOHEHUM, OMPENENAIONINX MOJ0KEHUE MOJIeH JOMYCKOB

OTHOCHUTCIIBHO HyHCBOﬁ muHum. [lons HOOITYCKOB ITOKa3aHbI HAa PUC. 2.1. ITone A0I1yC-
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Puc. 2.1 Pacnosioxkenue nosiei 10ImycKoB
tabnuma 2.1. Jlomycku pazmepos g0 1000 mm
HomunanbpHbie KBanurtersl
pasmeps,mm | 01 | O | 2 | 2 | 3 | 4| 5 | 6 | 7| 8
Jonyckn, MKM
Ho 3 03 05| 08 | 12 2 3 4 6 10 | 14
CB.3 106 0,4 | 0,6 1 15| 25 4 5 8 12 | 18
6...10 0,4 | 0,6 1 15| 25 4 6 9 15 | 22
10...18 05 |08 1.2 2 3 3) 8 11 18 | 27
18...30 0,6 1 15 | 25 4 6 9 13 21 | 33
30...50 0,6 1 15 | 25 4 7 11 16 25 | 39
50...80 08 | 1,2 2 3 S) 8 13 19 30 | 46
80...120 1 15| 25 4 6 10 15 22 35 | 54
120...180 1,2 2 3,9 5 8 12 18 25 40 | 63
180...250 2 3 4,5 7 10 14 20 29 46 | 712
250...315 2,5 4 6 8 12 16 23 32 52 | 81
315...400 3 5 7 9 13 18 25 36 57 | 89
400...500 4 6 8 10 15 20 27 40 63 | 97
500...630 4,5 6 9 11 16 22 30 44 70 | 110
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630...800 3) 10 13 18 25 35 50 80 | 125
800...1000 5,5 8 11 15 21 29 40 56 90 | 140

\l

[Tponomxenue tabm. 2.1

HomunanbHeie KBanureTs!
pasmeps,Mm | 9 | 10 | 11 12 | 13 | 14 | 15 | 16 | 17
Jonyckn, MKM Jlonycku, MM

o 3 25 40 60 0,12 | 0,14 | 0,25 | 0,40 | 0,60 | 1,0
CB.3 106 30 48 75 0,14 | 0,18 | 0,30 | 0,48 | 0,75 | 1,2
6...10 36 58 90 0,15 | 0,22 | 0,36 | 0,58 | 0,90 | 1,5
10...18 43 70 110 | 0,18 | 0,27 | 043 | 0,70 | 11 1,8
18...30 52 84 130 | 0,21 | 0,33 | 0,52 | 0,84 | 1,3 2,1
30...50 62 100 | 160 | 0,25 | 0,39 | 0,62 | 1,00 | 1,6 2,5
50...80 74 120 | 190 | 0,30 | 0,46 | 0,74 | 1,20 | 19 3,0

80...120 87 | 140 | 220 | 0,35 | 054 | 0,87 | 1,40 | 2,2 3,5
120...180 100 | 160 | 250 | 0,40 | 0,63 | 1,00 | 1,60 | 25 4,0
180...250 115 | 185 | 290 | 0,46 | 0,72 | 1,15 | 185 | 29 4,6
350...315 130 | 210 | 320 | 0,52 | 0,81 | 1,30 | 2,10 | 3,2 5,2
315...400 140 | 230 | 360 | 0,57 | 0,89 | 140 | 230 | 3,6 5,7
400...500 155 | 250 | 400 | 0,63 | 0,97 | 155 | 250 | 4,0 6,3
500...630 175 | 280 | 440 | 0,70 | 1,10 | 1,75 | 2,80 | 44 7,0
630...800 200 | 320 | 500 | 0,80 | 1,25 | 2,00 | 3,20 | 5,0 8,0
800...1000 230 | 360 | 560 | 0,90 | 1,40 | 2,30 | 3,60 | 56 9,0

Ka 00pa3yeTcsi COYeTaHUEM OCHOBHOTO OTKJIOHEHUS (TIOJIOKECHHS TIOJISI OTHOCUTEILHO
HYJIEBOW JIMHUM) U Jomycka (BenuunHbl nofisi). [lone gomycka o6o3Havaercs OyKBoit
OCHOBHOTO OTKJIOHEHUS W YHCIOM — HOMEpOoM KBamurtera. J[ns o00o03HaueHHs
OXBaThIBAEMBIX pa3MEpOB TMPUMEHSIOT CTPOYHBIE JIATUHCKUE OYKBBI, IS
OXBAaTHIBAOIINX — IMPOTTUCHBIC.

[Ipu KOHCTpyHpOBaHUU JAETaJIe MalTuH KOHCTPYKTOP YKa3bIBaeT Ha YEPTEkKE
HOMHUHAJIbHBIC pa3MEPBI JIETATTH U TOYHOCTh, KOTOPYIO HEOOXOJIMMO OOECIICUUTh TIPH
U3TOTOBJICHUH TOW JIETAIM: TOYHOCTh Pa3MepoB, (POPMBI, B3AUMHOTO PACIIOJIOKECHHUS

ITOBEPXHOCTEH, IIIEPOXOBATOCTb.
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Puc. 2.2 Brynka

Ilpumep 2.1. Ha puc. 2.2 nokazaHa BTyJka. [loka3zaHHbIE Ha pUCYHKE pa3MephbI
o0o03HayaroT cieayrouiee. HoMuHanbHbIA HApY>KHBIN TUaMeTp 25 MM, €r0 OCHOBHOE
OTKJIOHEHUE «e», BOCbMOW KBAJIUTET, BEPXHEE OTKIOHEHHE IMAMETpa COCTAaBIISIET -
0,04 MM, HuxHee — -0,073 MM. DTO 3HAUUT, YTO JICUCTBUTEIBHBIN HAPYKHBIN TUMETP
BTYJIKM JOJDKEH COCTAaBIISITH OT 24,927 mm a0 24,960 MM, U IOMYyCK MO BOCBMOMY
kBasuTeTy cocraBiseT 0,033 MM (33 mukpona). HoMUHANBHBIA TUaMETp OTBEPCTHS
— 18 MM, ero ocHOBHOE OTKJIOHEHHE «H», cepbMOl KBaIUTET, BEpXHEE OTKIOHCHHE
cocraiser +0,018 mMm, HmwkHee oTkimoHeHWe — 0 MM (HyJeBOE OTKJIOHCHHE Ha
yepTekax He yKaszbiBaeTcs). JleCTBUTENbHBIN TUMETP OTBEPCTHUS JTOJKEHCOCTABISThH
ot 18,0 MM 10 18,018 MM, u omyck 1o cenpMomy kBanuteTy coctaisiet0,018 mm (18
MukpoH). HomuHanbpHas JuimHAa BTYJNKH — 50 MM, OCHOBHOE OTKJIOHEHHE «hy,
JIBEHAIIATHIN KBAUTET, AOMYCK JUIHHBI — 0,25 MM, nefcTBUTENbHAS JTMHA BTYJIKH —
49,75...50 mMm. Takxke Ha PUCYHKE YKa3aHO MAKCHUMAJIbHO JIOMYCTUMOE PadAIbHOE
OueHue HapyKHOTO JuaMeTpa OTHOCUTEIbHO 0a30Boro orBepcTusi. B Tabmmie Ha
YepTee YKa3bIBACTCA YCIOBHOE O0O3HAUEHHE TMOrPEIIHOCTH, MaKCUMalbHas
norpemrHocth (0,02 MM) u Ga3oBast moBepxHOCTh (4). Ha uepreke mpocTaBieHBI
0003HAaUEHUsI  MAKCUMaJIbHOW  IIEPOXOBATOCTH TOBEPXHOCTEH: HapyXHOU

MOBEPXHOCTH — 2,5 MKM, oTBepctusi — 1,25 Mk,
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ocTaIbHBIX — 6,3 MKM. Ecnu neiicTBUTENBbHBIN pa3Mep BBIWJET 3a yKa3aHHbIE Ha

YCPTCIKC OTKIIOHCHUA, TO ACTAJIb 6yI[€T 6paKOBaHHOﬁ.
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Puc. 2.3 Ilpumep noneit nomyckoB pazmepa 42 Mmm

Ipumep 2.2. CpaBHUM pasmepbl: D42e8(°% ), B42e9(%% ), B42u8(**%) un
—-0,089 -0,112 +0,70

@ 42 j; 8(x0,0195) . Ilomss momyckOB S3THUX pa3MepoB TOKa3aHbl Ha puc. 2.3.
Homunaneubie pasmepbl oauHakoBsl U paBHbl 42,0 mwm. [lons gomyckoB «e»
pPacnoJIoKEeHbl OJMHAKOBO OTHOCUTENBHO HYJIEBOM JIMHUM, HO UX BEJIMYMHA pa3jinyHa
JUTSL pa3HbIX KBAIUTETOB. Jlomyck pa3mepa o BocbMoMy kBaiuteTy paseH 0,039 (39
MHUKpPOH), 1o zesitomy kBamutety — 0,062 MM (62 MukpoHna), T.e. pasmepsl,
BBIMIOJIHEHHBIE 10 BOCBMOMY KBaJIUTETy OoJsiee TOUHbIE, YyeM Mo aeBsiTomy. [loms
JIOITYCKOB «e», «U» U «Js» 3aHMUMAIOT Pa3IMYHOE MOJIOKEHHE OTHOCUTEIILHO HYJIEBOH
JVHUHA, HO JJI OJUHAKOBBIX KBAJIHTETOB BEIMYMHA TMOJIEH OJMHAKOBA U B JIaHHOM
npumepe paBaa 0,039 MM s BocbMoro kBanmuTeTa. [leHCTBUTENBHBIE pa3Mephl,
COOTBETCTBEHHO, paBHbI: 41,911...41,95 mm, 41,888...41,95 mm, 42,07...42,109 mm,
41,9805...42,0195 u nonagaroT B yKa3aHHBIE OIS TOMYCKOB.

[Ipu coenquHenun IByX AeTajel, U3rOTOBICHHBIX C ONPEIEIEHHON TOYHOCTHIO,
B MECTe UX compspkeHust oOpasyercs nocajka. CylecTBYIOT MOCAJKU C 3a30POM, C
HaTsITOM U nepexonubie. [locaaka ¢ 3a30poM oOpasyercs, KOraa AMAMETP OTBEPCTHUS
Oosbllie TuamMeTpa Basa (0XBaThIBAIOIIMN pa3Mep OOJIbIIe 0XBAaThIBAEMOIO pa3Mepa).

ITons JAOITYCKOB PasMCpoOB B 3TOM CJIyda€ HC IICPCCCKAIOTCA. ITocanka ¢ 3a30pOM
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IPUMEHSAETCS B HETMOABM)KHBIX COCIMHEHUSX MPH HEOOXOIUMOCTH YacTOi pa30opku
(cMeHBI JieTaneii), eciu HeOOXOAMMO JIETKO MEpeBUIaTh WM MOBOPAYUBATH OJHY
JeTanb OTHOCUTEIBHO JAPYTrOW, ISl LEHTPUPOBAHMS HEMOJABMXKHO CKPEIUIIeMbIX
JIeTaJIeH.

ITocanka ¢ HaTarom (mpeccoBasi) oOpa3yercs, Korja JUaMmeTp Bajia OoJibliie
nuamerpa otBepcTus. [lons MOmyckoB pa3sMepoB IMOJTHOCTHIO mepecekatorcs. OHa
NPUMEHSETCS ISl HETOJABMKHOTO COSMHEHUs JeTalled, A Mepeaydl yCUIIus WiH
KPYTAILIEro MOMEHTa 3a CUET CHJIbI TPEHUS Ha KOHTAKTHBIX NMOBEPXHOCTSX JAeTaleH,
JUTS. BRICOKOTOYHOTO IIEHTPUPOBAHUS JI€TATICH.

B nepexoHoit mocaake MOKET BO3HUKHYTD U 3a30P, U HATST, B 3aBUCUMOCTHU OT
JNEUCTBUTENBHBIX Pa3MEPOB compsAraeMsix aetanei. [lons gomyckoB pa3Mepos
nepeceKaroTcst yacTuyHo. [lepexoiHpie MOCaIK MTPUMEHSIOTCS ISl BRICOKOTOYHOTO
IEHTPUPOBAHUS JIeTaNel, KOT/Ia MO YCIOBHUSM JKCIUIyaTallid BO3MOXKHa pa30opka
COEJIMHEHMSI JJIsl PEMOHTA.

[Tpu 0603HaUEHUH MOCAAO0K HA YEPTEKax YKa3blBa€TCS HOMHHAJIBHBIM pazMep

H II0JIA AOITYCKOB OTBCPCTUA — IPOIMMCHAs 6y1(Ba N KBAJUTCT, U BaJla — CTpOYHasd

OyKBa W KBAJIUTET, HAIPUMED: QSOH_g, @ZSE (mocagku ¢ 3a30poMm), @252,
e9 f6 s7
H7 H7 H6
100 — (mocanku ¢ Hatsrom), 25 — @20_6 (nepexonubie mocankn). [Ipumep
u m

MOCaIOK MOKa3aH Ha puc. 2.4.

CymiecTByIOT MOCaAKH B CHCTEME OTBEpPCTHsI U B cucteme Baia. Cucmema
omeepcmus — 9TO TOCATKA, B KOTOPBIX TMPEACIbHBIE OTKJIOHCHHUS OTBEPCTHS
OJIMHAKOBBI (TIPU OJTHOM M TOM € KJIaCCe TOYHOCTH M OJTHOM M TOM K€ HOMHUHAJIHLHOM

pasmepe),
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Puc. 2.4 TIpumep mosieit 10MmyCKOB Pa3IMYHbIX MTOCAIOK B CUCTEME BaJia

a PAa3IMYHBIC IMOCAAKHW JOCTHIarOTCsA HYTéM HU3MCHCHUA INPEACIIbHBIX OTKJIOHCHUM

BajioB. Ha pHuc. 2.4 moka3aHbI IMOoCaJKu B CUCTEMC OTBCPCTHUA. Cucmema 6ana — 310

MOCAJKU, B KOTOPBIX MpeleibHbIe OTKJIOHEHHUS BajOB OJMHAKOBBI, a pa3IU4HbIC
MOCAJKU JOCTUTAIOTCS MYyTEM HW3MEHEHUsI MPEETbHBIX OTKJIOHEHHH OTBEpPCTHIA.
Cucrema oOTBepCTUSI SBIISIETCSI NPEANOYTUTENIBHOW, TaK Kak B JTOM Ciyyae
COKpalllaeTcs HOMEHKJIaTypa MEpHOro HMHCTPYMEHTa, HEOO0XOJUMOro ISt
M3TOTOBJICHUSI TOYHBIX OTBEPCTUH. PaznuyHble mosisi OTKJIOHEHUN BaJOB MOJYYUTH
3HAYUTEIBHO TPOIE, TaK KaK B 3TOM Clly4ae pa3juvHbIe OTKJIOHEHHUS MOJy4aroTCs

MyTEM COOTBETCTBYIOIIECH HACTPOUKHA HHCTPYMEHTA.

Bomnpocs! 11 camOKOHTPOJIA

1. ITpu3HaKu TOYHOCTH JETaANH.

2. Kak BamseT Ha ce0€CTOMMOCTh JIeTaTu TOYHOCTh €€ n3roToBieHus? [louemy?

3. Kakue ¢akTopsl BIUAIOT HA TOYHOCTH 00PaOOTKU?

4. IlpuBenute ONpeAeNeHUsA: B3aUMO3aMEHSIEMOCTb, JECHCTBUTENBHBIA pa3Mmep,
JOITYCK.

5. [IpuBenuTe onpeaesneHus: noje J0nycKa, NpeaeabHbId pa3Mep, OTKIIOHEHUE.

6. [IpuBenuTe mpruMep MOTHOM 3aITUCH pa3Mepa Ha YepTExKe.

7. B xakux ciydasx getanb NpU3HAETCS Ka4eCTBEHHOM (TO/IHOM) 1 OpakoBaHHOM?
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8. XapaKTepucTUKU 1 00JIaCTH MPUMEHEHHSI TOCAI0K C 3a30POM.
9. XapaktepucTuku U 00J1aCTU MPUMEHEHHMSI IOCAJIO0K C HATSITOM.

10. XapakTepucTUKu 1 00J1aCTH TPUMEHEHUS TIEPEXOTHBIX MTOCATOK.
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Jlekuus 3. OcHOBHBIE CBeICHUSA 0 JeTAJAX MAIIHH

Kpurepuu pabotocnocobnoctu pgetaneid MamuH [Ipoextupyemas

MallliHa JIOJDKHA YIOBIETBOPSTH PA3IMYHBIM TPEOOBAHUSM,
KOTOpBIE€ YCTAaHABIMBAIOTCS TEXHUUYECKUMHU YCIOBHSIMH. DTH TpeOOBaHUS KacaroTCs
MPEeXJie BCEro MPOU3BOAUTEIBHOCTA MAIIMHBI, MOIIIHOCTH M pabO4YMX CKOPOCTEH, €€
CTOMMOCTHU — HAYaJIbHOM U B 3KCIUTyaTalllil, BECOBBIX XapaKTEPUCTHUK, KEIATEIBHOIO
(rapaHTUPOBAHHOI0) CpOKa CIIykObl. B 3aBUCHMOCTH OT CIIy>K€OHOTO Ha3HAUYCHHUS
MalIuHbl GOPMYIUPYIOTCS AOTOIHUTENIbHbIE TPEOOBaHUS, Kacatolrecs: rabapuToB U
BO3MOXXHOCTH TPAHCIOPTUPOBKHU (HAIIPUMED, MO JKEJIE3HBIM J10pOraM, KOrja Ba)KHO
00ecIeyuTh BIUCHIBAHUE OTPY>KEHHOHN Ha MIIaT(OPMBI MAIIMHBI B COOTBETCTBYIOIIHE
rabapuTel U T. [1.), CTENEHHM PABHOMEPHOCTH BpalleHUs, OECIIyMHONl padoThI,
IIPOCTOTHI U JIETKOCTH YNPABIICHUS, CTENIEHN aBTOMAaTU3alM1, TEXHOJIOTHYHOCTH MIPU
TEXHUYECKOM OOCITy>KMBaHUHU, BHEIIHETO0 BUJA, YKOJOTMYHOCTH, COBMECTUMOCTH C
MH(OPMAIMOHHBIMU CETSAMHU U JAPYTHE.

B cBs13u € 3TUM K OTIE€TBHBIM JIETANISIM IPEIBSBISIIOTCS pa3inyHble TPeOOBAHUS
— TMPOYHOCTH, KECTKOCTH, TOYHOCTH, TEXHOJOIMYHOCTH, BHUOPOYCTONYMBOCTU
(oTcyTCTBUSL  KOJEOAHWI  HENOMyCTUMOW WHTEHCHBHOCTH), TEIUIOCTOMKOCTH,

H3HOCOCTOﬁKOCTH, KOppO3I/IOHHOﬁ CTOﬁKOCTI/I, MUHMMAJILHOM CTOMMOCTH U T. .

§ 3.2 CoenmuHEeHUS ACTAICH MalTUH

Kaxmas mMammHa cOCTOUT U3 AeTalel, YUCI0 KOTOPBIX UCUUCTSAETCS ACCATKAMU,
COTHSIMHM, a HEPEJIKO M ThicsyaMu. Tak, Hampumep, B aBTOMOOMWJIE OKOJIO 15 ThIC.
JeTajnei, B TOKapHO-KapyCeJIbHOM cTaHke okoJio 20 ThIC. nerajnel, B THAPOTYpOuHE
oonee 50 ThIC. eranei; aBTOMAaTU3UPOBAHHBIA MPOKATHBIN CTaH coOupaercs: Oosee

yem u3 1,5 mun. geraneii 400 Thicsiy HAUMEHOBAHHUIA.
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UToOBI BBIMOTHATH CBOM (YHKIIMM B MAIlIMHE, JETald COCIUHSIOTCS MEXIY
co0oi, 00pa3ysi MOJBMKHBIE W HEMOJBWKHBIE COeNMHEHMs. Hanmmuue moaBHKHBIX
COCIMHEHUN OMNpENENsAeTCs] KUHEMATHUKOM MaIlUHbI, T.€. JBWKECHUSIMH, KOTOpbIC
COBEpIIIACT MalllMHA ISl BBIMOJHEHUSI CBOMX (yHKIUH. [IpuMepoM MOXKET CIyXUTh
COCIMHEHUE TIOPIIHSA W IWIMHIpPA B JBUTATENIe BHYTPEHHETO CTOpPaHUS, 3y04aToro
Kojieca W 3yOuarod pedku B pYJEBOM MeXaHuU3Me aBTOMOOWIs. Baeaenue
HETOJBI)KHBIX COEJMHEHUI BBI3BIBAETCS HEOOXOAMMOCTBHIO Pa3[eIuTh MalluHy Ha
y37Ibl U arperaThl, a y3Jbl — Ha JIETAIM U 3JIEMEHTHI, YTOOBI 00JIETYUTh UM BOOOIIE
CIENaTh BO3MOKHBIM U3TOTOBJICHUE MAIIMHBI, €€ TPAHCTIOPTUPOBKY U PEMOHT.

B MammHOCTpOUTENHbHON MpPAaKTUKE COOCTBEHHO COCAMHEHUSIMU HA3bIBAIOT
TOJBKO HEMOJBUKHBIE COEAMHEHUSA. [Ipr 3TOM CyIIECTBYIOT COEIMHEHUS PA3bEMHbBIC
Y HEpa3bEMHBIE.

HepasbeMHbIMU Ha3bIBAOTCS COEIWHEHMs, HE TO3BOJIAIONIUME pa3o0paTh
KOHCTPYKITUIO 0€3 pa3pylICHUs COCIUHSIONIMXCA JCTANCH WM COSAUHUTEIbHBIX
a1eMeHTOB. HepasbeMHbIE COEIMHEHUS, KaK MPABUIIO, CTABATCS TaM, IJ€ Pa3ACiICHUE
KOHCTPYKIIUU  JIUKTYETCSI COOOPAXKEHUSIMH  TEXHOJIOTUM —  BO3MOXXHOCTBIO
M3TOTOBJICHUS, YIOOCTBOM MM IKOHOMUYHOCTHIO U3TOTOBJICHUS.

Hepa3bemHble COEIMHEHUS MOKHO OCYILECTBUTh: MEXAaHUYECKUMH CPEACTBAMU
— CKJICTIBIBAHWEM, BaJIbIIEBAHUEM, IOCPEJICTBOM IMOCAJOK C HATATOM M CHJIaMU
(U3UKO-XUMHUUYECKOTO CUEIICHUS — CBApKOH, MalKOW, CKICMUBAHUEM.

PazbeMHBIMM HA3BIBAIOTCS COCIMHEHHS, KOTOpPbIE MOXKHO pa3dupaTh 0e3
pa3pylIeHUs KaK COCAUHSAEMBIX JI€TaJel, TaK U COCIMHUTEIBbHBIX 3JEMEHTOB, U
MO3BOJISIONIME TPOU3BOUTEH MOBTOPHBIE COOPKY U pa3dbopky. Croja OTHOCSTCS BCe
BUJIBI PE3bOOBBIX COCIWHECHUH, COCIWHECHHUS INTUGTAMH U KIUHBSIMH, a TakKKe

IIITOHOYHBIC, SY6‘-IaTI>Ie U MIIUICBbIC COCAUMHCHMA.

Pesvbosbie coedunenus. Pe3bOOBBIMM COEIUHEHUSMH HAa3bIBAlOT PAa3bEMHBIE
COCMHEHMSI JeTaJieil ¢ MOMOIIBIO0 pe3b0bl MIH PE3bOOBBIMHI KPENEKHBIMU JETAISIMU

— BUHTaMH, OOJITaMH, IIITHJIBKaAMH, TaiiKaMH.
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Pe3nba oOpasyeTcst myTeM HaHECEHHMsS HA TOBEPXHOCTH JETalei BHHTOBBIX
KaHABOK C CEYEHHEM COIJIACHO Mpodmio pe3nObl. OOpa3oBaHHBIE TaKUM 00pa3oM
BBICTYIIBI HOCST Ha3BaHUE BHUTKOB. TEpMHH BHHT MPUMEHSIOT Kak oOuuii
(0OBeAMHSIONIMI TaKKe OOJIThI U IIMWIBKK) U KaK YaCTHBIM (BUHT, BpalllaeMbli MpU
3aBUHYMBAHUU W OTBUHYMBAHMM, T.€. BBUHUUBAIOLIUIICS B JeTanb). TepMHUH BHUHT
MOCIIY)KHJI OCHOBOM JJisi LEJOro psjia IPYruX TEPMUHOB: BHHTOBOE JBUKEHUE,
BUHTOBasl JIMHUS, BHHTOBas MOBEPXHOCTh. TepMuH pe3pda mpous3omen OT

TCXHOJIOTHYCCKOI'O ITponeccca €€ U3roTOBJICHUA — HAPC3aHU.
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Puc. 3.1 Pa3mepHbIe mapaMeTpbl pe3n0bl

PaccMoTpuM OCHOBHBIE pa3MepHble mapaMmeTpbl pe3bObl (puc. 3.1). duameTpbl
pe3bObl (BUHTA W raiku): HapyxHbii d, D; cpenuuit d2, D2; BHyTpenuuit di, Di.
JmameTpsl BHHTA, KaK OXBATHIBAEMOW [eTanu, 0003HAYAIOTCS MallbiIMH OyKBaMH,
JIMaMEeTPhI TaliKH, KaK OXBaTHIBAIOMICH JeTail — 00iIpMU. HoMuHaIbHBIC 3HAUCHUS
OJHOMMEHHBIX JMaMETPOB PaBHbI; OTJIIMYUE — B JOIMYCKAaeMbIX OTKJIOHEHUsX. Ha
TIOBEPXHOCTH BOOOPaKaeMOTo IHIMHIpA TuamMeTpoM O MIMPUHBI BUTKOB M BIAJUH
pe3b0bl OMHAKOBBI.

IIpoguns pe3vbovl — 370 TPOGUIb BRICTYyNA U KaHABKU PE3bOBI B TIOCKOCTH €€

OCCBOI'O CCUCHUA.



28

Llae pe3vbvl P — 3T0 paccTOSHUE IO JTUHHUHU, MTAPAIIIEIBHON OCH PE3bOBI MEKIY
CPEIHUMH TOYKAMHU ONIKAUIINX OJTHOMMEHHBIX OOKOBBIX CTOPOH TpOoduiis pe3bOsl,
JeKAIIUMH B OJTHOM OCEBOM MIIOCKOCTHU IO OJJHY CTOPOHY OT OCH PE3bOBbI.

IIpu cOopke u pa3zdopke pe3bOOBOTO COCOUHEHUS KPENeKHble€ BUHTHI
MOBOPAYMBAIOT WIHM YJIEPKUBAIOT OT IOBOPOTAa COOTBETCTBYIOIIUM HHCTPYMEHTOM
(KF0YOM, OTBEPTKOM ) UM HEMOCPECTBEHHO PYKOM 32 TOJIOBKY BUHTA.

Tepmun O60AT nmpesmnonaraeT B3auMoIeHCTBUE €0 ¢ TAKON M HaTu4Yue rOJ0BKU
(puc. 3.2).

laitka — 3TO neTanb ¢ pe3bOOBBIM OTBEPCTHEM, HABMHYMBAEMasi Ha BUHT U
umeronias popmy, IPUCIIOCOOJIEHHYIO JIJIS 3aXBaTa KJIFOUOM HUJTH PYKOH.

Pe3pOoBBIE  cOEQUHEHUs  MOJIY4YWMIM  OOJbLIOE  pPACIPOCTPAHEHHE B
MalIMHOCTPOEHUH. B COBpeMEHHBIX MallIMHAX JI€TaU, UMEIOIIHNE Pe3b0y, COCTABIISIIOT
cBbitie 60% ot obiero, konuuecTa aeraineid. K HUM OTHOCSTCS KpenexXHbIe JIeTalu
(OONITHI, BUHTHI, TAMKH, IITWIBKH), OOJBIIMHCTBO KOPITYCHBIX JIeTalel, TaK KaKk OHU
CBUHYMBAIOTCSI BUHTAMHM M K HUM TMPUKPEIUISIOTCS APYyrue JIeTaiu; Bajbl B CBSI3U C
KpEIUJIEHUEM U PETYIUPOBAHUEM MOAIIUITHUKOB U JPYTUX J€TaNeH; INKUBBI, 3y0UaTbie
KoJleca B CBSI3U C HEOOXOIMMOCTbIO cromopeHust U T. A. Llupoxo mpumenstoT
pe3b00BbIE COEAMHEHHS B KPAHOBBIX M CTPOUTENBHBIX METAIUNTMYECKUX KOHCTPYKLIHUSX,
TaK Kak OHU 00JIeryaroT U3roTosieHue u coopky. llupokoe mpumeHeHne pe3bOoBBIX
COCMHEHUN OIPEICIIACTCS:

1) yHMBEpCAILHOCTHIO, POCTOTON U BO3MOKHOCTBIO TOYHOT'O H3TOTOBJICHHUS;
2) ynoOHBIMU (hOpMaMHU ¥ MaJIbIMK rabapuTaMH;
3) BO3MOXHOCTBIO CO3JIaHHsI OOJIBIINX OCEBBIX CHJI (BBUIY KIIMHOBOTO JACHCTBHS
pe3b0bI, a TaK)Ke OOJIBIIOTO OTHOIICHUS IJIMHBI KJII0Ya K pajinycy pe3bObl);
4) BO3MOXHOCTHIO (HKCHPOBAHMS 3aKMMa B JIOOOM TIIOJIOKEHUHM Onaromaps
CaMOTOPMOKEHHUIO.

[Tpumep coenvHeHus AeTajnedl Mpu MOMOIIM 0O0JTa U railkKu MOKa3aH Ha pUC.
3.2. B coeanHsIeMbIX AETaJISAX NPEIBAPUTEIHLHO N3TrOTABIMBAIOTCS IJ1aJIKME OTBEPCTHSL.
[Ipu cOopke aeraneld OTBEPCTUSI COBMEIIAIOTCS U B HUX BCTABIIAECTCS CTEPXKEHb OOJITa.

[Ipy HaBUHYMBAHUM TalKM Ha OOAT CO3MAETCA 3HAUUTEIBHOE
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OCEBOE YCHJIHE, KOTOPOE MPIKUMACT COCAMHSIEMBIC ACTAN APYT K APYTY W TaKUM
o0pa3oM CKpeIuiieT WX, yIepKuBaeT oT mepemenieHus. Ha puc. 3.3 mokaszaHo
MIPUCOCIMHEHUE JICTaIu K KOpITycy. B neranu moAroToBJICHO IIaIkoe OTBEPCTHE, a B
KOPIIyCE€ H3TOTOBJIEHO pe3n0oBoe oTBepcThe. Ilpm cOOpke BHUHT BKPY4YHMBACTCS B

pe3p00BOE OTBEPCTHE KOpITyCa.
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Puc. 3.2 Bonr u ratika Puc. 3.3 Bunr

3axnénounvie coeouHenUss — 3T0 HCpEB'béMHBIC COCAMHCHU, BBIIIOJIHACMBICIIPH

MOMOIL COETUHUTEIBHOTO 3JeMEHTa — 3aKICNKU. 3akKIENnKa MpeAcTaBisieT coOoi
CTEPKEHb KPYTJIOTO CEYEHUS C TOJIOBKAMU HAa KOHIIAX, OJIHY U3 KOTOPBIX, HA3bIBAEMYIO
3aKJIaIHOM, BBITIOJIHSIOT HA 3arOTOBKE 3apaHee, a BTOPYIO, Ha3bIBAEMYI03aMbIKAIOLIIEH,
dbopmupyroT mnpu KiI€nke. 3akIENOYHBIE COEAUHEHUs] O00pa3ylT IMOCTAaHOBKOU
3aKJIENOK B COBMEUIEHHBIE OTBEPCTHSI COCIUHSEMBIX 3JIEMEHTOB M PACKJIENKOU C
OCaKMBaHHUEM CTEpkHs. T.e. cTepKeHb MOABEPraeTcs MmiacTuYeckon nedopmaiuu, B
pe3ynbTare KOTopoil opMupyercs 3ambikaroias royioska. Ha puc.

3.4 wm300pakeHO TMpocTeiliee 3akiIEMOYHOE COCAMHEHHWE C 3aKiEmKol ¢

MOJYKPYIJIBIMU TOJIOBKAMMU.
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Puc. 3.4 3aknénoyHoe coeIMHEHUE

B Hacrosmee BpeMs 0051acTb TNPUMEHEHUS 3aKJIEMNOYHBIX COEIMHEHUN
OrpaHUYEHa, TaK KaK OHU ObUIH BHITECHEHBI MEHEE TPYJOEMKUMH U O0siee1eIEBBIMU
CBapHbIMM COEIUHEHUSIMU. [IprMeHeHne 3aKIIENOK CYy>KajJoCh C PAa3BUTUEM CBAPKHU.
3aKIIENOYHbIE COCNMHEHUS IPUMEHSIOTCS B CIEAYIOIINX CIydasX.

1) B aBuacTpoeHHH, IPH U3TOTOBJICHUN KOPITYCOB (IUTaHEPOB) camoiéToB. B kopryce
MACCaXUPCKOTO JIallHepa NPUMEHSETCS OKOJIO 2,5 MIIH. 3aKJIENOK. 3akiIEnouyHoe
COEMHEHHE, B OTJIMYUE OT CBAPHOT0, HE OOUTCA BUOPALIMOHHON HArpy3KH, KOTOPOii
nojaBep>keHbl caMoy€éThl B monére. [lpu BoO3ACCTBMM BHOpPALIMOHHOW HArpy3KU
CYILLIECTBYET OMAacCHOCTh pa3pylLICHHUs] CBAPHOTO IIBABCJIEACTBUE €r0 HECTAOMIBHOU
CTPYKTYpbI cTpoeHus. KpoMe Toro, ronoBka 3aki€nku, B OTIWYME OT TOJOBKH BUHTA
WJIM TallKy, BBICTYNIAET HAJl IETAIbI0 HA OY€Hb HEOOJBIIYIO BENTUYMHY U TO3ATOMY MaJlo
BIIMAET HA a’pOAUMHAMHUKY camoiyi€éTa. COOTBETCTBEHHO, 3aKJIENKA JIETYE BHHTA CO
CTEpKHEM TaKOTO K€ JUaMeTpa, 4TO MMEEeT OOJbIIOe 3HAUCHHUE ISl aBUACTPOCHMUS.
T.e. pe3p00BbIE COETMHEHNUS TAK)KE HE TOAXOAAT JIJIsi COOPKU KOpIyca caMmoJETa.

2) CoenvHeHMs] HECBAPUBACMbBIX MAaTEPHUAIOB, HANPUMEpP: METAI M IUIACTHK, JBa
MeTaa ¢ OOJBIION pasHUIIEH B TeMIlepaTypax IUIaBJIEHUs, INIACTUK U TKaHb, IEPEBO
Y PE3MHA U T.IL

3) CoenuHeHMs, B KOTOPHIX HEJOMYCTHM HArpeB JeTalied, HallpUMep: METaulbl C

naMATbi0 OPMBI; JETalld, HATPEB KOTOPBIX MOKET BBI3BaTh MX KOPOOJICHHE.
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CsapHule CcoeouneHusT — 9TO HCPA3bCMHLIC COCIMHCHHA, OCHOBAHHBLIC Ha

WCIIOJIb30BAHUU CHJI MOJICKYJISPHOTO CIEIUICHHS M TOJy4YaeMble ITyTeM MECTHOTO
HarpeBa JeTalied 1O  pacIUIaBIEHHOTO  COCTOSIHHMSI  (CBapka  IUIaBICHHEM
AIIEKTPOIyTOBAsA, DJIEKTPOILLIAKOBAsE M JIp.) WJIM JO TECTOOOPa3HOTO COCTOSHUS C
MOCJICYIONTUM TMPUMEHEHUEM MEXaHWUYEeCKOW CHJIBI [IJISl CXKATUSl CBapHUBAEMBIX
neranei (KOHTaKTHas CBapkKa).

CBapHbIC COCIMHEHUS SBIAIOTCS HamOoJiee COBEPIICHHBIMHA HEpa3beMHBIMHU
COCIMHECHUSIMH, TaK KaK JIydIlle APYyTUX MPUOIMKAIOT COCTABHBIC IETATH K IEIbIM U
MO3BOJISIIOT HM3TOTOBJIATH CBapHBIC y3JIbl HEOTPAaHWUYEHHBIX pa3MepoB. [IpodHOCTH
CBapHBIX COCAMHCHUN TIPU CTATHYCCKUX W YAApHBIX Harpyskax JOBEJeHa [0
MPOYHOCTH JeTanei u3 menoro metama. OCBOeHAa CBapKa BCEX KOHCTPYKIIMOHHBIX

CTaﬂeﬁ, BKJIFO4Yas BBICOKOJICTUPOBAHHBIC, IBCTHLIX CIINIABOB U IIJIACTMACC.

S TS G

)

Puc. 3.5 CapHbie coeTMHEHUS CTHIKOBBIC

CapHble COSAMHEHUS 110 B3aUMHOMY PACIIOIOKEHUIO COCTUHSIEMBIX JIEMEHTOB
MO>KHO Pa3JeIUTh Ha CIEAYIONIUE TPYIIIIHL.
1) Coenunenust cThikoBbIe. CBapuBaeMbIC JETAM PACIIOIATAIOTCS B OJHY JIMHUIO U
CTBIKYIOTCS 10 TopuaM. Ha puc. 3.5 noka3zaHbl IpuMepbl CTHIKOBBIX COCIMHEHUN: a),
0) u B) — cBapka 0e3 pa3/e/IKiu KPOMOK; T), JI) U €) — CBapKa C pa3eiKOd KPOMOK
CBApUBAEMBIX JIECTAIICH.
2) Coenunenuns Haxyuéctoynbie. OpHa [eTallb HAKJIAABIBACTCS Ha JPYIyl0 H

IPOM3BOJIUTCS CBAapKa 10 KOHTYPY UX mpuiieranus (puc. 3.6)
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T

cbaprou wob

Puc. 3.6 CBapHoe coeHEeHUE HAXJIECTOUHOE

3) Coenunenust TaBpoBble. CoemUHIEMBIC DJIEMEHTHl TEPHICHIUKYISIPHBI WA

HAKJIOHHBI IpYT K apyry (puc. 3.7).

1

Puc. 3.7 CapHble coeiMHEHUs TaBPOBbIE

4) Coenunenust yrioBble. CoOeAMHSIEMBbIC JJIEMEHTHl NEPIEHAUKYISAPHBI WU

HAKJIOHHBI JIPYT K IPYTY U IPUBAPUBAIOTCS TTO0 KpoMKaM (puc. 3.8).

N

a)

Puc. 3.8 CBapHble coelMHEHHS YTIOBbIE
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llaanvie coedunenuss — 3TO HGpEB’béMHBIC COCOIHMHCHUA, oOecreyrnBaeMbIe

CHUJIaMU MOJIEKYJISIPHOTO B3aUMOJACHCTBHUS MEXKAY COCAUHAECMBIMHM JETasIMU U
npunoeM. /Ipunou — 3To CIUIAB WM METaJlI, BBOJUMBIN B PACIUIABIICHHOM COCTOSIHUU
B 3a30p MEXAY COCIMHIEMBbIMH JIETAISIMU U UMEIOUUI 00jee HU3KYIO TeMIEepaTrypy
IUTABJICHUS, YeM coeAuHseMble AeTaid. OTIMYue MaKu OT CBApKHM — OTCYTCTBHUE
pacCIUIaBIICHHS UJIM BBICOKOTEMIIEPATYPHOT'O HarpeBa CoeIuHsIeMbIX aeranei. [Ipumep

MasTHOTO COCIMHEHMS MOKa3aH Ha puc. 3.9.

C/10U /7;74//70}7/

Puc. 3.9 Coennuenne nasaoe

CBsi3b B IasiHOM COEJJMHEHHH OCHOBaHA Ha:
— PacTBOPEHNH METAJLIA AETANEN B PACIUIABIEHHOM IIPHUIIOE;
— B3auMHON M Py3un aTOMOB TIPUTIOS U METAJIa COSTMHIEMBIX JCTaJICH;
— CHJIAMU MEKaTOMHOT'O NPUTSKEHUSL.

[IpoyHOCTH MasiHOTO 1IBa CYIIECTBEHHO BBIIIIE, YEM CAMOTO MaTepualia MpuUIos,
B CBSI3M C PAaCTBOPEHHEM B CJIO€ MaTepualia JETajied U B CBSI3H C TEM, YTO CIJIOU
HaXOJWUTCSI B CTECHEHHOM HANPSIKEHHOM COCTOSIHUM MEXKIY COEAUHAEMBIMU
JETaJISIMH.

[Iponecc maku COCTOUT W3 CIEAYIOLIMX ONEpalUid: IPOTrPEB COECIAUHSAEMBIX
IIOBEPXHOCTEM, PACIUIABICHUE MPUIOS, PACTEKAHWE NPUIIOS U 3allOJHEHUE 1IBA,
OXJIAXKIEHUE U KPUCTAIUTA3ALUA.

[Taitkoil COEOUHSIIOT OJHOPOJHBIE M PA3HOPOJHBIE MaTepHUaibl: YEPHBIE H
IIBETHBIC METAJUIbI, CIUIaBbl, KEPAMHUKY, CT€KJI0 U T.A. [lalikoil MOXXHO COEIUHSITH
TOHKME JUCThI MarepuaiioB. OHa He TpeOyeT CO3JaHusl JIOMOJHUTEIbHBIX
KOHCTPYKTHUBHBIX 3JIEMEHTOB (OTBEPCTHH, 1Ma30B, ()JIAHIICB U JIp.) U HE yBEIMYUBACT
rabapuTHble  pa3Mmepbl  coenuHAeMblx  jaetaned. Ilpumou  mOoKHBI  OBITh
JIETKOIUIABKUMH, XOpOIIO CMauuBaTh COCIMHSIEMbIE TMOBEPXHOCTH, 00J1a1aTh

JOCTAaTO4YHO BBICOKOM IMPOYHOCTBIO, INIACTHYHOCTBIO, HCIIPOHHUIIACMOCTLBIO.
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KospduureHTsl JTUHEHHOTO pacHIMPEHHUs] MAaTEPUANIOB COCAMHSIEMBIX JeTaled u

IMPUITIOCB HC JOJIKHBI CUJIBHO PAa3JIN4YaThCA.

Kneesvie coedunenus — 310 Hepa3bEMHBIE COEAUHEHUS HEMETAUIMYECKUM

BEILIECTBOM IIOCPEACTBOM MOBEPXHOCTHOIO CXBAaThIBaHMS (AAre3uu) U BHYTPEHHEHN
MEXMOJIEKYJIIPHOM CBsI3M (KOre3uu) B KiesmeMm cioe. JlocToMHCTBaMu 3THX
COCIMHEHUN SBISIFOTCA: BO3MOYKHOCTH COEIMHEHUS JAETAJIE W3 Pa3HOPOJHBIX
MaTepuaioB, COCAUHEHUS TOHKUX JINCTOB, IOHMKECHHAsI KOHIICHTPALUS HaIlPsKEHUN
U XOpOUIEEe CONPOTUBIIEHUE YCTATIOCTH, BOBMOXKHOCTh 00€CIIEUeHHsI TEpPMETHYHOCTH,
YMEHBIIIEHHAs Macca, BO3MOXXHOCTb IIOJIyYEHHUs IJ1aJKON ITOBEPXHOCTH U3JIEIINS.
IIpumenstoTr cneayronme BUABI KieeB. TepMOpEaKTHBHbIE — HAHOCATCS HA
COEJIMHSAEMBIE JIETAJIH MIPU 0OBIYHOM TEMIIEPATYPE, a 3aTBEPICBAIOT MPU MOBBIIIEHHOM
TeMreparype. TepMOIIIaCTUYHBIE — IIPU MTOBBIIEHHON TEMIIEPATYPE PaCILIABIISIIOTCS,
CTAaHOBSATCS BA3KUMU U B TAKOM COCTOSIHUM HAHOCATCS HA COEAUHSAEMBIE IETAJH, 4 IIPU
CHWKEHHUH TEMIIEPATYPBI 3aTBEPACBAIOT. DJIACTOMEPHI —3aCThIBAIOT ITPU HOPMAJIbHOU

TEeMIIEpaType Ha BO3IYXE.

§ 3.3 Mexannueckue nepeaavn

MexaHUYeCKUMH Tepe/ladaMi Ha3bIBAIOTCS MEXaHHM3MBI ISl TIEpeadun SHEPTUuu
OT JIBUTATENIS K UCTIOJTHATEIILHBIM MeXaHn3MaM MamuHbl. [lepegada ocymecTBisieTcs
C MpeoOpa30BaHUEM CKOPOCTEH, CHII, MOMEHTOB, HAIIPaBJICHHUS, XapaKTepa WM 3aKOHa
nBwkeHns. HeoOXoauMocTh  BBEICHHUS Iepelavyd  MEXKIy JBUTATEIeM W
WCIIOJTHUTEITLHBIM MEXaHN3MOM MAITUHBI BBI3BIBACTCSI MHOTUMHU MTPUIHMHAMMU:
a) TpeOyeMbIe CKOPOCTH JBIKCHHS HCIOJHHUTEIBHBIX MEXaHU3MOB MAIllMHBI OYCHb
4aCcTO OTJIMYAKOTCS OT CKOPOCTEM JABUTATEIIEH;
0) CKOpPOCTh HCIIOJTHUTEIBHOTO MEXaHW3Ma 4YacTO ObIBAET HEOOXOIMMO H3MECHSITH
(perynupoBaTh), MEXIy TEM OCYIIECTBUTH 3TO HEMOCPEJICTBEHHO JIBUTATCIEMOBIBACT

HCOKOHOMHUYHO UIIN OAaK€ HCBO3MOXKHO,
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B) /I IPUBOJIa UCTIOJIHUTEIIBHBIX MEXaHU3MOB TPEOYIOTCSI KPYTSIIIME MOMEHTBI WU
YCHWJIMSI, PEBBIIAIONINE KPYTSIIUA MOMEHT Ha Bajly JABUTATElI;
I) HEpPEJAKO OJHUM JBHUTarelieM ObIBaeT HEOOXOAUMO TPUBOIUTH B JIBH)KCHHE
HECKOJIBKO UCTIOJTHUTEIBLHBIX MEXaHU3MOB C PA3JIMYHBIMU CKOPOCTSIIMHU;
J) CTaHJapTHbIE JBUTATENId OOBIYHO TIPEIHA3HAYAIOTCS JUISI PABHOMEPHOTO
BpAIIaTEeIbHOTO JIBMKCHHS, MEXAY TEM HCIIOJHUTEIbHbIE MEXaHU3Mbl MAalllMHbI
3a4acTyl0 JIOJKHBI JBUTATHCS MPSAMOJUHENHO, C U3MEHSIOMIEUCS CKOPOCThIO WM C
MEePUOINICCKUMH OCTAHOBKAMH;
€) MHOTJa HEeMOCPEJCTBEHHOE COCIUHEHUE BaJIOB JBUTATENs W HCIOJHUTEIBHOTO
MEXaHHU3Ma HeJb3sl OCYIIECTBUTh IO COOOpa)KeHUsIM Oe30MacHOCTH, YA00CTBa
0OCITy>KMBaHUS WK U3-32 3aJaHHBIX Ta0APUTOB MAIlIUHBI.

MexaHnuueckue mnepenayud Mo crnocoOy mepenayd JBUKEHHUS OT BEIYIIETO
AJIEMEHTa BEJIOMOMY Pa3JIEesOTCS Ha:
1) mepenayu TPEHUEM: C HEMOCPEACTBEHHBIM KacaHHeM ((PUKIIMOHHBIC) WU C
rUOKOM CBSI3bIO (PEMEHHBIE);
2) mepenavd  3alerICHHEM:

C HEMOCPEJICTBEHHBIM KOHTAaKTOM (3yOdarbie U

YepBSYHbIC) HJIU C THOKOM CBS3bIO (LIETTHBIE).

Ta6n. 3.1. CBoiicTBa NPUBOJIOB U Mepeiay pa3IuYHbIX THIIOB

Mexanuueckne
rnepenavn

[TpuBoaBI
PaznnyHnie cBoMcTBA

BJIEKTpHUYE
CKUH

TUAPaBINY
€CKHUU

ITHEBMATHU
YEeCKUU

TPEHU
eM

3alCIIc
HUECM

entpanuzoBanHoe cHaOKeHME
JHEprueu

+

+

HpOCTOTa nepcaaiu SHCPruu Ha
SHAYUTCIIbHBIC PACCTOSAHUA

+

Jlerko ocymecTBUMOe
AKKyMYJIMPOBaHHE YHEPTUU

CryneHuaToe peryJinpoBaHUe CKOPOCTH
B IIIUPOKOM JUana3oHe

beccrynenuaTtoe perynupoBaHue B
HIMPOKOM JTMana3oHe

Tounoe COXPAHCHUC MECPCAATOUTHOTO
qucia

B03MOXHOCTB BBICOKHX CKOPOCTEU
BpAaILCHHS

IIpocroTa uCOTHUTETBHOTO
MEXaHU3Ma I PSIMOJIMHENHOTO
JIBUYKEHHUS
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HezaBucumocTs IeHCTBUS OT + + +
TeMIEPATYPbl OKPYKAIOLIEH Cpeibl

bonbmme npakTu4ecKku JOCTUKUMBIE + +
JIaBJIEHUs Ha pabo4ne OpraHsbl

Bo03M0XHOCTh aBTOMaTHYECKOTO B +
JAUCTAHIUOHHOI'O YIIPAaBJICHUA

Jlo HepgaBHEro BpPEMEHUM MEXAaHWYECKHE TNepelayd SBISUINCh  [OYTH
€MHCTBEHHBIM YCTPOMCTBOM, IPUMEHSBIIMMCS B MallIMHaX BO BCEX MEPEUYMCICHHBIX
BBILLIE Clly4yasX. BakHenmen 4yeprod COBPEMEHHOI'O MAIIWHOCTPOCHUS SIBIISAETCS
LIMPOKOE IPUMEHEHHE JIJIS 3TUX LETIEH, HapsAy C MEXaHMYECKUMU IepeJadaMm, TAKKE
U TPUBOJOB — 3JIEKTPUUYECKUX, THAPABINYECKUX, THEBMATHUECKUX (BaKyyMHBIX).
Yacto B OJHOM MalllMHE JUIsl MPUBOJA PA3JIMYHBIX MEXaHU3MOB OJHOBPEMEHHO
UCIIOJIB3YIOTCS KaK MEXaHWYECKHE MepeNadyd, TaK W Ppa3IMYHblE THIIbI IPUBOJIOB.
CpaBHUTENBHBIE JOCTOMHCTBA ATHX NEpelad U MPHUBOJIOB YyKa3zaHbl B Tabm. 3.1,
KOTOpast MOXKET CIIYKUTh JINIIb AJI1 001l OpPUEHTHPOBKH.

OCHOBHOI XapaKTEPUCTUKON MEXaHUYECKUX Iepeaay sBJIAETCS epeaaTOuHOe
yucyio. OHO MOKa3bIBAaET BO CKOJIBKO pa3 U3MEHSAETCA YacTOTa BPAIlEHUsI M KPYTALIUI
MOMEHT MPY NIPUMEHEHUH Nepeaaur. Yaile NpUMeHSI0TCS NOHWKAOIIUE MepeladH,

KOTOPBLIC YMCHbBIIAIOT YaCTOTY BPAICHUA U YBCIIMIHNBAIOT prTSIHII/Iﬁ MOMCHT.

@pukyuonnvle nepedayu. [IpocTeiinme nepenayn 3TOro BUjia COCTOAT U3 ABYX

KoJIEC (KaTKOB) — Beyiero u BeaoMoro (puc. 3.10), KoTopbie MPHKUMAIOTCS CBOUMHU
pabOYMMHU TOBEPXHOCTAMHU JPYr K Jpyry HAacTONbKO, 4YTOOBI CHJIA TPEHH,
pa3BUBIIASCS B PE3yJIbTaTe ATOTO Ha)XaTHs, OblIa paBHO BEIMYHUHE TIEPEIaBACMOTO

OKPYKHOI'O YCHUJIHSL.
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bedomoe koneco

|

bedyusee koneco

Puc. 3.10 ®puknuonHas nepegaya

JlocTouHCTBa  (PPUKIMOHHBIX Tepead — MPOCTOTa KOHCTPYKIMU U
MaJIOITyMHOCTh pa0OThl, HEJJOCTATKU — 3HAYNTEIHHBIC IABJICHUS HA BAJIbl U OMIOPHI, a
TaKK€ HEIOCTOSIHCTBO MEPEAATOYHOTO YMCIIA, BOSHUKAIOIIEE BCIIEICTBUE HEKOTOPOTO
MPOCKAIb3bIBAHMS KOJEC U UMEIOIIEE MECTO AK€ MPHU TINATEIbHOMHU3TOTOBICHUN U
MOHTAQX€E 3JIEMEHTOB ImpuBoaa. llepegaum 3TOro Tuma MOryT BCTpamBaThCs B
KMHEMATUYECKUE IENU Pa3IMYHBIX MAIlMH U TPUOOPOB M BBINOJHATHCS B BUJIC
OTACNBHBIX 3aKPBITBIX B CHEHUAIBHBIN KOprnyc npuBogoB. C NpUMEHEHUEM
GPUKIMOHHON Tepejaur TakKe HW3TrOTaBIMBAIOT CIIELUAIbHBIE MEXaHU3MBI IS
MJIaBHOTO, OECCTYIEHYATOr0 PEryJHpPOBaHUS CKOPOCTH BpAIlEHUS — BapUaTOPHI.
Tonpko (GpuknMOHHAs Tiepeada TO3BOJSET MPOU3BOIUTH  OECCTYIIEHYATOE
pEeryJMpoBaHUE CKOPOCTH BPALCHHUS.

JIist pUKIIMOHHBIX TIepead mepeaaTouHOe YHUCII0 OMpeaensieTcs mo Gopmye:

u-926, (3.1)

rae U —mepenaToyHoe 4uco;
di — amaMeTp BeayIero Kojieca;

d2> — nMaMeTp BeIOMOro KoJjeca;

¢ — k03¢ (HULMEHT, YUUTHIBAIOIIMK MPOCKaIb3biBHUE B niepenave (¢~ 0,95...0,995).
Ecnu Bemymee xojieco mosiydaer BpallleHUWe OT JABUTATeNsl U BPAIIAETCs C 4aCTOTOM

N1, TO 9aCTOTA BpalllCHUS BECIAOMOTO KOJIeCa COCTABHUT: n2=n1/U. Ecnu AUaMETp
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BEJJIOMOI0 KoJieca OoJbllle BEAyLIEro, TO 4acToTa BpalleHHs OyneT CHHYKAThCS.

OnHOBpEeMEHHO OYJIET MOBHIIATHCS KPY T MoMeHT (B U pa3) Ha BeToMOM KoJiece.

Peuennvie nepedauu. PemeHHas nepenaya COCTOUT U3 BEAYIIETO M BEIOMOTO

IIKWUBOB U PEMHS, HAJCTOTrO HA IIKUBBI C HATSHKEHUEM U MEPENAIOIIET0 OKPYKHYIO
CIJIy C MOMOIIbIO TPEHUs, BO3HUKAIONIEH B KOHTaKTe pemMHs U mkuBa (puc. 3.11).
Bo3MoxkHBI epeiaun ¢ AByMsI WJIM HECKOJIBKUMU BEIOMBIMU IIKUBAMH.
PeMHU BBINIOTHSIOT C CEYEHUEM B BHJIE MPSIMOYTOJIbHUKA — IUIOCKHE PEMHU
(puc. 3.11 a); ¢ ceyeHueM B BUJI€ Tpamneldd — KIMHOBbIE PEMHHM U TOJMKINHOBBHIE
pemuu (puc. 3.11 6, B); kpyrioro cedeHus: — Kpyribie pemau (puc. 3.11 r) u 3y0uaTsie
peMuu (puc. 3.11 a), Ha BHyTpEHHEH TOBEPXHOCTH KOTOPHIX UMEIOTCS 3yObsl.
OCHOBHOE ITPUMEHEHUE PEMEHHBIE TIEpeAaul UMEIOT:
— JUIsl TpHUBOJIa TEXHOJIOIMYECKOro OOOpyJOBaHUS OT DJIEKTpOABUTATeNeh

HEOOJIBIIION U CpeTHEH MOIITHOCTH;

Puc. 3.11 Pemennas nepemaua

— JUISl IPUBOJIa OT JABUTATEJIE BHYTPEHHETO CrOPaHUs 3JIEKTPUYECKUX I'€HEPATOPOB,
HAaCcOCOB U JAPYTUX MaIluH.

[Tepenarounoe 4nciI0 peMEHHOM nepeaaun onpeaensercs mo Gopmyiie (3.2):
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rie di, d2 — IuamMeTphl BeayIero U BEAOMOI0 IIKHBA.

HauGonbiiee pacnpocTpaHeHHE B MAIIMHOCTPOEHWHM HMEIOT IUIOCKHE H
KJIMHOBBIE peMHU. [ll1ockopemMeHHas nepegaya OTIIMYAETCs IPOCTOTOM KOHCTPYKIIUU
u Manod crouMmocThlo. KimHopemEéHHass mepenaya wuMeer OoJiee CIOXKHYIO
KOHCTPYKIMIO, TaK KaK Ha IIKUBaX JOJKHBI ObITh M3rOTOBJIEHBl KaHABKHU
COOTBETCTBYIOLIEro Npo¢uis, Ha3biBaeMble pyubsiMu. KinnHopemEHHas mnepenaya
OTJIMYAETCs] MEHBILIUM MPOCKAJIb3bIBAHUEM. 3yOUaThle PEMHU HCIOJIB3YIOT OJaroaaps
TOMY, YTO B TaKOW Iepenaye NepelaTOuHOE YHCIIO OCTAETCA MOCTOSHHBIM, TaK Kak
MOJIHOCTBIO OTCYTCTBYET MPOCKAIb3bIBAHUE, IO3TOMY, 3TH MEPEIaur UCIIOIb3YIOTCS B
KMHEMAaTHYECKUX LEMsIX, TPeOYIOIMX MOCTOSHHOTO MEPEeAaToYHOro uucia. 3yObs
PEMHS BXOJAT B 3aLEIUIEHHE C 3yObsIMU ILIKMBA, BCJIECTBAE YETONIPOCKAIb3bIBAHUE HE
nomyckaetcsi. Ho mKuBbI mepenayu ¢ 3y04aTbIMyi PEMHSIMU OTINYAIOTCS CIOKHOCTBIO
KOHCTPYKIMU. PeMHU Kpyrjioro cedeHusl HMCHOJb3YIOTCS Ui Mepeayd Mallod
MOIIIHOCTH, HAIIPUMEP, B OBITOBOI TEXHUKE.

JlocTOMHCTBAa pEMEHHBIX Mepeay: a) BO3MOXKHOCTh Mepeayl JABMKEHHUS Ha
3HAYUTEIBHOE PACCTOSIHUE; O) MIABHOCTh pabOThl, MAJIOITYMHOCTh; B) BO3MOXHOCTb
paboThI Ha BBICOKMX YaCTOTaX BPAIICHUS; T') MaJiasi CTOUMOCTb.

Henocratku peMmeHHbBIX mniepedad: a) Oombluue radapuThl; 0) HEKOTOPOE
MPOCKaJIb3bIBAHUE pEMHSA (KpoMe 3y0d4aThiX); B) HEOOXOIUMOCTh BKIIIOYATh B
KOHCTPYKLMIO MEPEJayl yCTPOMCTB JUIsl HATSKEHUSI PEMHS; T) MaJlasl 1I0JIrOBEYHOCTh
pEMHENM [pU BO3JACKHCTBHUE IIOBBIICHHOM TEMIIEpaTypbl, Macia W JAPYrux

paspymaromux (HakTopoB.

Llennvie nepedauu. llemHas mnepemaya COCTOMT M3 BEAYIIEH M BEIOMOM

3BE3/I0YEK U LIETIH, OXBATHIBAIOIIEH 3BE3IOUKU U 3alEIUISIONICICS 32 UX 3yObs (puc.
3.12). Llenb cocTOUT M3 COEAMHEHHBIX IAPHUPAMHU 3BEHBEB, KOTOPBIE 00ECIIEYNBAIOT
MOABM)KHOCTh WJKM THOKOCTh 1enu. llemHele mnepemaud  UCMHONAB3YIOT B

CEJIbCKOXO3SIICTBEHHBIX M TPAHCIOPTHBIX MallIMHAX, HEPTEOYpOBOM 000pYI0BAHNUH,
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MOTOIMKJIIax, BCJIOCHUIICAAX, aBTOMOOMIISX. HGpGI[&TO‘IHO@ YMCIO LEIMHON nepeaadun

omnpenensiercs no GopmyJe:
Z2 .

U= (3.3)

Z

/1€ Z1, Z2 — YUCIIO 3yObeB BeAYILEH U BEIOMOM 3BE3T0UKH.

Puc. 3.12 llennas nepenaya

K nmocromHcTBaM TemHBIX TMepefad OTHOCIT: a) BO3MOXKHOCTH TMepeaadu
JBIDKEHUS Ha 3HAYMUTEIHLHOC PACCTOSHUE, 0) MEHBIIHME, YeM y PEMEHHBIX Tepeaad
rabapuThl; B) OTCYTCTBUE CKOJBXEHHUS; T) BBICOKUM KOAIDPUIHUEHT TOJIE3HOTO
JIEHUCTBUSA; /1) BOZMOKHOCTD Mepeadn JBUKEHUS HECKOJIBKUM 3BE30UKAM.

BmecTte ¢ TeM 1enHble mepenayd HE JIMIIEHBI HEKOTOPBIX HEJOCTATKOB: a)
HEOOXOJMMOCTh BKJIIOYATh B KOHCTPYKIIMIO TIEPENayd YCTPOWCTB JJIsi HATSKCHUS
nenu; 0) JIOCTaTOYHO BBICOKMM YpOBEHb IIyMa Tepenayu; B) Oojiee CIOXKHAs, IO
CPaBHEHMIO CO IITKMBAMU, KOHCTPYKIIMS 3BE3710UCK; /1) O0Jiee BHICOKAsi CTOMMOCTD 10

CpPaBHEHHIO C PEMEHHOM nepeaayeil.

3youamuvie nepedayu. B MallMHOCTPOEGHUN HIMPOKO MPUMEHSIOTCA pa3IuyHbIe
3yOuarbie mnepenaud. OHM choykaT Uil [epefauyd JBUWXKEHUS OT JIBUraTess
(3nmexTpoaBUraTens, JBHUrareiass BHYTPEHHEIO CrOpaHus, ITHEBMOJBMIraresis) K
UCIIOJHUTEIbHOMY MeXaHu3My. [Ipu 53TOM MOXKET HW3MEHATHCS HANpPaBICHUE

ABUIKCHUS, HACTOTA BpalllCHH, Kp}ITSHJ_[I/Iﬁ MOMCHT.
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Ha puc. 3.13 mokazanbl npumepsl 3y0uatsix nepefad. CymecTByOT nepenadyn
C MapauieIbHBIMK OCSIMU BpailieHus1. K HUM OTHOCATCA TUIMHAPUYECKAst IPsiMo3y0ast
(a), numuHIpUYeckas Kocosyoas (0), mepeaaya ¢ MEBPOHHBIM 3yOOM (B) M Iepejiayua ¢
BHYTpEeHHUM 3areruieHneM (T). OCHOBHBIMH JETATSIMH IUIUHAPUYIECKONW 3y0UaToit
nepesaun sIBISIFOTCS ABa 3y0uaThIX Kojieca — BeIyIlee U BEIOMOEe, KOTOPhIE BXOJST B
3alleTyIeHue APYT C IPYTOM.

[lepenaun ¢ mnepecekarouuMucs oOcsiMU BpaimieHus. K HUM OTHoOcATCS
KOHMUYECKas mpsiMo3yOas (1) mepenada, KOHMYECKAs Tepeaya ¢ TaHTeHIMaIbHbIM
3yOOoM (€) U KOHMYEecKas mepeaada ¢ KpyroBbIM 3yOoM (k). Y KOHMYECKOW KPYroBOii
nepenavn 3y0 HampalieH Mo Ayre OKpYKHOCTU. OCHOBHBIMH JETAISIMU KOHUYECKOU
3yOuaToil mepeiayu SBISAIOTCA JBa KOHWYECKUX 3yOdaThIX Kojieca — BEAyllee U
BEJIOMOE, KOTOpBIE BXOJAT B 3alleIUICHHE APYr C ApyroM. Yaie ocu BpamieHUs
nepecexkaroTcs nojJ yriaom 90°, Ho MOXKeET ObITh M IPYTOil yroJl.

[lepenaun ¢ mepekpemMBaromMMUCT OCsMH BpaileHus. K HUM oOTHOCATCA
nepejaya ¢ BUHTOBBIM 3yOOM (3) M yepBsiuHas nepenada (u). BunTtoBas nepenaua
COCTOWT M3 JABYX 3yOUYaThIX KOJEC C BUHTOBBIM 3yOoM. UepBsuHas mepenada COCTOUT
U3 YEepBsKa, T.€. BUHTA C TpaleUUUJIaIbHON Wi OJM3K0M K Hel no ¢popme pe3bOoi,

u



42

Puc. 3.13 3yOuaTsie nepenaun

1 4EepPBIYHOTO KOJIeca, T.€. 3y0UaToro Kojieca ¢ 3yObsiMU crieliMaibHOW (opmbl. BUTKH
YepBsIKa BXOJST B 3allEIUICHUE C 3yObsIMHU YEPBSIYHOTO KoJieca. UepBsiuHas mepemada
OTJIMYAETCs OOIBIINM NEPEJATOUYHBIM YUCIOM U CAMOTOPMOKEHUEM TIepeIayu.

3ybuatass nmnepenaya JUid NpeoOpa3oBaHUS BpaIIATEIbHOIO  JABMXKEHUS
3y04aTroro Kosieca B MOCTyHaTelIbHOE JBM)KEHHUE 3yOuaToil peilku U HaoOopoT. DTO
peeuHas nepenaya (k).

3yOuarble mepesayr B CPaBHEHUU C JAPYTMMH MEXaHUYECKMMHU TMeperadyamMu
00J1aIal0T CYIIECTBEHHBIMU JOCTOMHCTBAMH: a) MajbIMH TrabaputaMu; 0) BBICOKUM

KIIJ[; B) OonpbIiioi HanEKHOCTHIO B pabOTe; T') MOCTOSTHCTBOM IEPEAATOYHOTO
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OTHOILICHUS M3-332 OTCYTCTBUSI TPOCKAIL3bIBAHUS; ) BO3MOXKHOCTHIO IPUMEHECHUS B
IIAPOKOM JUana3oHe CKOPOCTEN U MEPEAATOYHBIX OTHOIIEHUN. K HEIOCTaTKy MOXKET
OBITh OTHECEHO TPeOOBaHWE BBHICOKOW TOYHOCTH M3TOTOBJICHHS M, COOTBETCTBEHHO,
0o0J1e€e BBICOKOH CTOMMOCTH.

[lepenarounoe yncino 3y0uaToil mepeaayu onpeaensercs no Gopmyse:

U= (33)

7€ Z1, Zo — 9UCIo 3yObeB BEAYIIETO U BEJJOMOT0 3y04aToro KoJeca.

3yOuarple Tepenayu MPUMEHSIOTCS BO BCEX THUIIAX MAIIUH: TPAHCHIOPTHBIX,
HHEPTreTUYECKUX MalIuHax, TEXHOJIOTUYECKOM 000pyI0BaHUH, B
CEJIbCKOXO3SIIICTBEHHON TEXHUKE, B MpUOOpax, B aBuauuu u 1p. [Ipumepom mMoxer
CIIyKUTh KOpOOKa mepead aBTOMOOMIISI, BXOJHOM Bajl KOTOPOU MOJydaeT BpaIlleHHUE
OT JBUTaTeNis BHYTPEHHEro cropanusi. BBoas B 3auerieHue, npyu NOMOIIM pblyara
MEPEeKITIOYEHUsT Tepesiad, pa3iudHble Tapbl 3yOuaThiX KOJEC, MOXKHO TMOJIYYaTh
pasnuYHbIe MepeJaTOYHble YHClia W, COOTBETCTBEHHO, MEHSTh CKOPOCTb WIIU
HalpaBJICHUE JBIKEHUST aBTOMOOWIs. M3 KopoOku mepemad mMpeoOpa3oBaHHOE
NIBIDKEHUE Tiepenaércs K Konécam, Hampumep, B aBTomoOune BA32110 uyepes
[IAPHUPBI PABHBIX YTIOBBIX CKOPOCTEH.

B TokapHom cranke monenu 16K20 kopoOka CKOpOCTel IMoydaeT BpallieHue
4yepe3 KIMHOPEMEHHYIO TIepeady OT 3JIEKTPOABUTATENSI, KOTOPBIM UMEET OCTOSIHHYIO
ckopocth BpamieHus okojo 3000 o6/mMuH. B KopoOke ckopocTel MPUMEHSIOTCS
3yOuarble LWIMHAPUYECKUE TMepefadyd. YNpPaBisisl €l C MOMOIIBI0 PYKOSITOK
YIPABJICHUS], MOXKHO TOJIy4aTh YaCTOTY BpaIeHHs MIMUHE cTanka ot 12,5 mo 2000
00/MuH.

OmHUM U3 caMBIX PacTIPOCTPAHEHHBIX MEXAHU3MOB C MPUMEHEHHEM 3y04aThIX
nepefay SIBISAETCS PEAYKTOp — MEXaHW3M, CIYKAIIUM I MOHMXKEHUS CKOPOCTH
BpallleHUs] U YBEJIUYEHUS KPYTALIMX MOMEHTOB U BBHIMIOJHEHHBIM B BUJIE OTACIHHOTO
arperarta. B otinune oT KOpOOKM CKOPOCTEH, pEIyKTOp HE YINpaBIsAETCA, T.€. Naphbl
3yO04aThblX KOJEC, HAXONAIIMXCS B 3alCIUICHHH, OCTAIOTCS TMOCTOSHHBIMHU.

COOTBETCTBEHHO, MEPEIATOYHOE YUCIIO PEAYKTOPA OCTAETCS MOCTOSIHHBIM. BX0o1HOM
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BaJ PENyKTOpa IOJy4yaeT BpalleHHE OT JABUraress U mnepefaér npeoOpa3oBaHHOE

NIIBIOKEHHE

Puc. 3.14 PegykTtop

K UCIIOJTHUTEIbHBIM MEXaHN3MaM WIIH JAJIbIIE IO KHHEMATUYECKON 1ienu. PeayKTopbl
pa3IMYaloTCs 10 YUCITY CTYTNEHeH (T.€. KOJMYEeCTBO Map 3yOuaThIX 3alleTIICHHI ): 0JJHO-
, JByX-, TpEXCTyNeHYaTble, MO THUIly 3yOuaToOl mepeAauu: UWIHMHIPUYECKHE,
KOHUYECKHE, YEPBAUHbIE, KOHUYECKO-IWINHAPUYECKHUE, YEPBAYHO-IIMIINHIPUIECKUE
u 1p. Ha puc. 3.14 noka3zan npumep ABYyXCTyNEHYATOrO PEIyKTOpa C HIUINHAPUIECKON

Koco3yOoi nmepegayeii.

llepedaua sunm-cavika. HazHaueHue nepenadynd BUHT-TaKka — nmpeoOpa3oBaHue

BpalllaTeIbHOTO ABIKEHUS B OcTynareabHoe. [IpeodpazoBanue oCyeCTBISETCATIPU
MOMOIIM BUHTOBOW JIMHUU pe3bObl. OfHa U3 AeTaneil nepenadu (3T0 MOXKET ObITh U
BUHT, U TaiiKa) MOJy4YaeT BpalIeHUE OT BHEIIHETO MPUBOJAA: ABUTATEN WIH PYUYHOTO
npuUBOJA. 3a OJUH MOJHBIA 000POT TallKU WM BHHTA BTOpPAsl JI€Talb MEPEeMEeIaeTCs
IIOCTYIIATEJIbHO HAa OJMH LIar BUHTOBOM JuHUU. llepenaunm BUHT-Taiika AeisaTcs Ha
Nepelayn CKOJIBKEHHMSI, T/Ie Tailka KOHTaKTUPYET HENOCPEICTBEHHO C BUHTOM, U
Iepefayd KadyeHMs, TJe MEXIy BUHTOM M Tailkoil, B BHUHTOBBIX KaHaBKaXx,
pacmojoXkeHbpl Tena KadeHus — wmapuku. llepenada BuHT-Talika oOecreuuBaeT

O0ombpIoN KOA(P(GUIIUEHT YCUIICHHUS, BO3MOKHOCTh TIONYyYCHHUS
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MEJUIEHHOT'O JBUYKEHUS U TOYHBIX NEPEMEIIECHHM, OOJbIIYI0 HECYIYI0 CIIOCOOHOCTD
IpU MaJIbIX Tabapurax; rnepenaya CKOJIbKEHUS OTIMYAETCS MPOCTOTON KOHCTPYKIMH
Y U3rOTOBJICHUS.

K HenmoctatkaM mepenay CKOJIbKEHHUS CIeAyeT OTHECTH OOJbUIME MOTEpPH Ha
tpenue u Hu3kuil KIIJ], a mo3ToMy HEBO3MOXHOCTH NPUMEHEHUS MpPH OOIBIIMX
CKOpOCTSIX nepemerieHnii. CKoOpocTb CKOJIbKEHUSI B pe3b0€e 00JIbIlIe CKOPOCTU OCEBOTO
nepemenienus B 1/Siny pas, rae y — yroj noabéMa BUTKOB pe3bOsbl, T.€. B 10...40 pas.
B nepenaue kaueHus moTepy Ha TPEHUE KaYCHUSI HEBEJIMKH, OHA nmeeT Bbicokui K11/,
okomo 0,9. Ho nmnepemaua kaueHus OTJIMYAETCA CIOKHOCTBIO KOHCTPYKIUH,
TpeOOBAHMEM BBICOKOH TOYHOCTH HM3TOTOBJIEHUS M, COOTBETCTBEHHO, CIOXHOCTBIO
W3TOTOBJICHUSI U BBICOKOM CTOMMOCTBIO.

Haubonee xapakTtepHble 00JacTH NPUMEHEHHUs Iepelayd BUHT-ralika: a)
MOAHSATHE TPY30B (B JOMKpaTax); 0) OCYILIECTBICHHUE TOYHBIX MEpPEMEIICHUN B
TEXHOJIOTMYECKOM 000pYy/I0BaHUH; B) YCTAHOBOYHBIEC IEPEMELICHHS 1711 HACTPOUKH U
pPEryJIMpOBaHMUS MAlIWH; T) CO3JAaHUE OOJbIIUX YCWIMA B TEXHOJOTHMYECKOM
000pyIOBaHUM, HATIPUMEP, B BUHTOBOM IIPECCE; /1) CO3/AaHNUE TPeOyeMOoro yCuins B

HUCIIBITATCIIBHBIX MalllMHAaX.

§ 3.4 Banbl u ocu

Bpamaromuecss Aetany MamldH YCTAaHABIMBAIOTCS Ha BajllaXx WU  OCHX,
00eCreunBaOIIMX IMOCTOSHHOE IMOJIOKEHWE OCH BpaimleHus 3tux aetanedd. Ochb
npeIHa3HaYaeTCs JIUITh JUTS TIOepKaHusl Bpalatomuxcs aeraneii. OHa MOKeT ObITh
HETIOJABWKHOW WJIM BpallaTbCs BMECTE C YCTAHOBJIEHHOM Ha HEM neranbro.Banel, B
OTIIUYHME OT OCEH, HE TOJIKO TOJICPKUBAIOT BPAIIAIOIIUECS ACTalld, HO U TIEPEIat0T
KPYTSIIMI MOMEHT BJIOJIb CBOEH F€OMETPUUYECKOM OCH.

CyIecTBYIOT pa3iMyYHble THIBl KOHCTPYKIIMH BajoB: a) TTaAKuil Ban (puc.
3.15 a); crymenuatsrii Ban (puc. 3.15 6, B); mmuuzaens cranka (puc. 3.15 1);
koneHuaTeli Banm (puc. 3.15 1); oce Bpamaromasics BaronHas (3.15 e); ochk

HeBpamaromasics (puc. 3.15 ). Ban win ock BXOIUT B COCTAaB MPAKTUIECKU JTFOOOU
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MamnHbl. KosleHuaTslii Baji, KpoMe Iepeiadn KpyTAIEro MOMEHTA, ITpeHa3HaYeH IS
npeoOpa3oBaHusl IOCTYNATEIBHOTO JBHKEHHS BO BpalllaTeJbHOE M HA00OpOT.

Kosnenuarbie Bajibl

E=—r =

=

)

e)

Puc. 3.15 Basebl 1 ocu

MPUMECHSIFOTCSI B MOPIIHEBBIX JIBUTATENSAX BHYTPEHHETO CrOpPaHUs, B IOPIIHEBBIX
KOMIIpECCOpax, Hacocax, B TEXHOJOTHUYECKOM 000pYy10BaHUMU.

B cocraBe MexaHM3MOB Bajibl MOHTUPYIOTCS Ha CIIEIUAIIBHBIX OMOPax,KOTOPHIE
HA3bIBAIOTCS TMOJAIIMIIHUKaMK. Ha3HaueHne NOAIMIIHUKOB — TOJJIEPKUBATH
BpAIIAIOIUECS BAJIbI M OCH B IPOCTPAHCTBE, 00ECIIeYNBast UM BO3MOXKHOCTH BPAIICHUS
WA Ka4aHUsl, U BOCIPUHUMATH JICUCTBYIONIME HA HUX HArpy3Ku.[[oAMMITHUKYT MOTYT
TAKXKE MOJJCPKUBATH JIETAIH, BPallalOIIMEcs BOKPYT HEMOJABUAKHBIX oceil. [1o Bumy

TPCHUA NOJIHITHUKA PA3JCIIAI0T HA MOAIINITHUKHA KAaUCHUA U CKOJIb’KCHUS.
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Puc. 3.16 [Toamunauku KaueHus

B koHcTpykiuu noamunHuka kadeHus (puc. 3.16) UCHOIB3YIOTCS 3JI€MEHTHI
KA4eHUS — IIApUKU Wir pOoJMKUA. OH COCTOUT U3 HAPYKHOTO M BHYTPEHHETO KOJIbLA C
JOPOKKaMU KaueHHUs, TeJl KaueHUsl (IIaPUKOB U POJIUKOB), 3aKIaIbIBAEMbBIX MEXKIY
KOJIbIIAMU, U cenaparopa, pa3aelidiomniero teja kauenus. [Ipu padbore ogHo U3 Konen
MOJIINITHAKA OCTAETCS HETOABUKHBIM, & BTOPOE BPAIIAETCS] BMECTE C Bpalllarolieiics
neranpto. [Ipy 3ToM Tena kadueHUsl KaTATCS MO MOBEPXHOCTSIM KOJIEH B JOPOXKKaX
kaueHusa. Ha puc. 3.16 noka3aHbl: a) — IapUKOBBIM MOAIIUIIHUK OJTHOPSIAHBIN, 0) —
IAPUKOBBIA MOJAIIUIHUK JABYXPSAIHBINA, B) — POJUKOBBIN MOJIIMIHUK, T') — POJIUKO-
KOHUYECKHUI paJiialibHO-YIIOPHBINA MOAIIUITHUK, B) — UTOJIbYATHIA MOAIIUITHUK.

[IpenmyiiecTBaMy MOAIIMIIHUKOB KAa4Y€HHUs SIBISAIOTCS: Majlasg CWJIa TPEHUS,
OoJbIIas Hecyias CrioCOOHOCTh, HEBBICOKHE TPEOOBAHMS 110 YXOIy U cMa3biBaHUI0. K
HEJ0CTaTKaM CJelyeT OTHECTH MOBBIIICHHbIE TadapuThl MOALIMITHUKOBBIX Y3JIOB,
HEBO3MOYKHOCTbh M3rOTABJIMBATH MOAIIUIIHUK Pa3bEMHBIM M MOBBIIIEHHBIN IIYM MPU

BBICOKHUX YaCTOTaX BpalllCHUA BaJia.

Koprjc

By [100LIUIHUK
\ Nl

| |
\ )

Puc. 3.17 IToammnauK CKOJIBXKEHUS

[ToAmUITHUKY CKOJIBKEHUS — 3TO OMOPHI BPAILIAIOIIUXCS JIeTalel, paboTaroine
B YCJOBHUSAX TPEHHUS CKOJBXKEHUS MEXIY MOBEPXHOCTAMH JACTAIM U IMOJIIUITHUKA.
KOHCTPYKTHBHO TOIIMITHUK CKOJIBKCHHS MPEACTaBisieT coboi BTysky (puc. 3.17),

Hapy>kHasi MIOBEPXHOCTh KOTOPOM OazupyeTrcs B KOpIyce, a
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BHYTPEHHSISl SIBJISIETCS TTOBEPXHOCTBIO CKOJIbKEHUS. B 30HE TpeHus MOJKHA OBITh
MHTEHCUBHAs CMa3Ka.

[ToqmMIHUKN CKOJBXKEHNUS B COBPEMEHHOM MAalIMHOCTPOCHUU HPHUMEHSIIOTCS
3HAYUTEJIbHO MEHBIIEC, YeM MOAIIMIHUKA KAayeHHs, TaK KaK MMEIOT OYEBHIHBIN
HEJIOCTATOK — 3HAYUTEIBHO 00Jiee BBICOKYIO CHIIy TPEHHUs B KOHTakTe. OIHAKO OHU
COXpaHWIM HEKOTOpble Ba)KHEHIIME O00JacTH, T/A€ HMEIOT MPEUMYIIECTBEHHOE
MIPUMEHECHHUE.

1) [MoAmUITHUKH, KOTOPBIE IO YCIOBUSIM COOPKH HEOOXOJMMO JIeNaTh Pa3bEMHBIMU,
HarpuMep, JUIs KOJEHYaThiX BayioB. [IOAIIUIIHUK CKOJBXKEHUS MOXET OBbITh
M3TOTOBJIEH PA3bEMHBIM, B BUJIE JIByX MOJIYKOJIEL.

2) ToamunHUKY, TPeOYyIOIIKUe 0YeHb MaJbIX JTHAMETPAIbHBIX Pa3MepoB, HAIIPUMED,
JUTsl OJTM3KO PacioIOKEHHBIX BaJIOB.

3) IoamunHUKY /It 0c000 TOYHOTO U PABHOMEPHOTO BpAIllCHHUS U TIOBOPOTA.

4) TToaMIUITHUKY TSI 0CO00 BBICOKHMX YaCTOT BPAIICHUS.

5) Kpome TOro, mNOINIMIIHUKK CKOJIbKCHUS TPHUMEHSIOT B THXOXOJHBIX H
MaJIOOTBETCTBEHHBIX MEXaHU3MaX BCIICICTBUE UX JICIIIEBU3HBI.

JIns mepenaun KpyTsALIEro MOMEHTa OT BaJIa K YCTAaHOBJICHHOM Ha HEM JE€TAIIN
U HAao0OpOT MPUMEHSIOT MIMOHOYHOE WM MUIuieBoe coeauHeHue. l[llmonounoe
COEQMHEHME TOKa3aHo Ha puc. 3.18. [lInmoHka — 3TO eTalb, yCTaHABIUBaEcMasi B Ia3ax
JIBYX CONPHUKACAIOIIMXCA JETallel M MNPENATCTBYIONIAs] OTHOCUTEIBHOMY IIOBOPOTY
WU CcABUTY ATUX Jneranedd. Takum oOpa3zoMm, AeTalid, COCAMHEHHBIE MPHU MOMOIIU
LIITOHOYHOTI'O COEJIMHEHUs, MOTYT BpAIATBCA TOJBKO COBMECTHO, T.€. IPOUCXOAUT

nepegada KpyTsIero MOMeHTa.
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Puc. 3.18 IllItoHOYHOE COETUHEHIE

N

' ban

T

Puc. 3.19 lllnuuesoe coenuHeHne

[lInuieBoe COEIMHEHUE TMPEACTABISIET COOOH COCIMHEHHE, O0pazyemMoe
BBICTYIIaMH Ha BaJTy, BXOSIIMMHU B COOTBETCTBYIONINE BIAJWHBI HAaNPHUCOCTUHEHHOM
K BaJIy J€Taau. DTH BBICTYIIBI U BIIQJIMHBI Ha3bIBAIOTCS nutANaMu. [1mniiel, B oTndue
OT IITIOHKH, SIBJISIIOTCS HE OT/ACIbHBIMU JICTASIMK, @ KOHCTPYKTUBHBIMH 3JIEMECHTaAMH
coenuHsaeMbIx Aetanei. [lnumneBoe coennuenne nokaszano Ha puc. 3.19. Ono obnagaet

3HAYUTEIHHO OO0JIbIIEH Harpy304HOI CIOCOOHOCTHIO, YEM IITTOHOYHOE COEMHEHUE.
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Puc. 3.20 My¢ra nocrosiHHas riayxast

JUist coelMHEeHMs BaJIOB, PACIIOJNIOXKEHHBIX BIOJIb OJTHOM OCH, a TakKe BaJOB C
NEPECEKAIOIIUMUCA OCAMHU, CIOykKaT MyQThl. B COBpeMEHHOM MalIMHOCTPOECHUU
My(QTHl HEOOXOIMMBI TIOYTH BO BCeX MallWHax. Hampumep, nis coelMHEHWE BaJioB
TypOMHBI W TEHepaTopa, [IBWUTraTells W PEAyKTOpa, BajoOB OTAEIBHBIX Y3JIOB WU
arperaroB; JUisl YINpaBi€HHUS MalllMHAMU — IUIaBHBIM MM MIHOBEHHBIM MYCK,
OCTaHOBKa, TIEPEKIIOYEHUE CKOPOCTEW, pEBEPCUPOBAHME; NPEIOXPAHEHHE OT
NEPEerpy3KH, CO3JaHUE TAPUPOBAHHOTO KPYTSIIET0O MOMEHTa, «pa3HOCa» WU
OOpaTHOTO BpallleHUss — BCE 3TU U MHOTHE JApyrue (YHKIUHU BBIIOJHSAIOTCS B
COBpPEMEHHBIX MamnHax My(pramu. [upoxkum npumeHeHUEM My(PT OOBICHIETCS
OTrPOMHOE pa3HOOOpa3ne U3BECTHBIX TUMOB MY(PT M HENPEPHIBHOE MOSBICHHE HOBBIX
koHcTpykiui. Ha puc. 3.20 nokazana noctosiHHas riryxas MyQra.

[To cBOEMy OCHOBHOMY Ha3HAaYEHUIO MY(PThI pa3AesAIOTCS HA MOCTOSHHBIE U
cuennble. HazHaueHeM MOCTOSHHBIX MY(T SIBJISIETCS OCTOSIHHOE COEJUHEHHE BaJOB
(6e3 ux pa3oOIIeHMs); HA3HAUYCHUEM BTOPBIX — CIICTUICHUE W pacleJIeHUe BaJiOB B

3aBUCUMOCTH OT BBIINOJIHIEMOU 3aJlavuu, T.C. YIIPABJIICHUC MaIlluHOM.

Bonpocs! 1 caMOKOHTPOJIA

1) C kako# 1eJbI0 B MalllMHAX MPUMEHSIOTCS MEXaHHUYECKUE Mepe1avn?



2) HazoBure nepenauu tpeauem? [lepenaun 3anerienuem?

3) Uro Takoe nepeaarouHoe yucio nepeaaun? Kak oHo onpexaensercs?
4) HazoBuTe BHIbI peMEHHBIX nepenad? Mx npenmyiiecta?

6) HazoBuTe BHIbI 3yOUaThIX TIepeIad U MX Ha3HAYCHHE?

7) IIpuBenuTe MPUMEPH MEXaHU3MOB C 3yOUaThIMHU TIEpeIadaMu?

8) Ha3naueHue U mpenMyIecTBa rnepeadyn BUHT-Taika?

9) Buasl Hepa3bEMHBIX COeIUHEHUI neTaneii? Pa3bEMHBIX?

10) Kak o6pasyercs pe3pboBoe coenunenune? Ero aneMeHThI?

11) Kak o6pa3yercs cBapHOE coeirHeHne? Busl cBapku?

12) KakoBo Ha3zHauyenue geranu Bai? Ocn?

13) /IBa Buga noamunHukoB? HaznaueHue moaimmHuKOB?

14) KoHCTpyKIHs 1 3JIEMEHTBI TOIIIMITHAKA KaueHusn? Ero npeumyiecrpa?
15) KakoBsI npenMyIiecTBa MOAMIUITHAKA CKOJIbkeHus1? HemocraTku?
16) I[Nepenaua KpyTSIIETO MOMEHTA OT BaJia K MOAJICPKHUBACMOM IeTau?
17) Ha3znauenue MydT B MalmHax?

Jlekuusi 4. MeToabl 00pa00TKU TUIIOBBIX MOBEPXHOCTEMH

Tokapnas 06padoTka

51

Tokapnas o00pa®oTka, Tak)Ke Ha3bIBaeMas TOYCHHEM, SBISIETCS CaMbIM

pacrpoCcTpaHEHHBIM METOJI0M 00pabOTKM AeTaneil Tuma Ten BpaiieHus. OOpaboTka

BEJETCSA HA TOKAPHBIX CTaHKax. MHCTpyMeHT Ha3bpIBaeTcs TOKapHbId pesel. [Ipu Beex

BHUAAX TOYCHHUA 34arOTOBKa COBCPIIACT BpPAIIATCIbHOC ABUKCHHUC, ABJIAIOIICCCA

OCHOBHBIM, a PpPE€3CI COBCPpHIACT IMMOCTYHNATCIbHOC IICPCMCIICHUC, HA3bIBACMOC

JIBIDKEHUEM MOJa4dH.
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Z
,/-_ﬁ _\ - ] - 3azomobka
iy
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N 2 4 3 - npoxodHou pesey
4~ 4 - 300HUU YeHmp
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Puc. 4.1 Hapy>xHo€e ITpoJ10JIbHOE TOUEHUE

Hapyorcnoe I’ll?O()OJZbHO@ nmoudenue. HpI/I O9TOM BHAC TOYCHHS BBIIIOJIHACTCA

00paboTKa HAPYKHBIX HWIMHAPUYECKUX MOBEepxHOCTeH. Cxema MmokazaHa Ha pUC.
4.1. 3aroToBKa COBepIIaeT BpallaTteabHOe ABMXeHHe Dy, a peser; mpsiMoJIMHEeWHOe
MOCTYIATENbHOE NIEPEMENIEHUE BJOJIb OCHU BpAILCHUS 3arOTOBKH — JIBUKCHHUE
NPOIOJIbHOM Toaun So. d — omeparoHHBIA pa3Mep 3aroToBku. t — mpumyck. Jlis

NpoBeIeHNs1 00pabOTKM BepIIMHA Pe3lla HACTPAUBAETCs Ha OTIepalMoOHHBIN pazmep d.

Hoépes’aﬂue mopues, npope3anue KAaHA60K, ompe3aHue. HpI/I 9TOM BHIC

TOYEHUsI TPOU3BOJAT MOApe3aHue TopieB (puc. 4.2a), mpope3aHue KaHABOK (pHC.
4.26), oTpe3aHne 3aroTOBOK. 3aroTOBKa COBEpPIIACT BpallareibHoe aBkeHue Dy, a
pesel] — MpSMOJIMHEHHOe MOCTyNaTeIbHOE MEePEeMEIIeHNe — JBUKEHUE MONEePEYHOM
Mo/Iauu So, MEPICHAUKYJIIPHO OCH BPAIIEHUS 3aroTOBKH. ONepaMoOHHBIM pa3MepoM
B 9TOM CJTyuae sBJisieTcs JyinHa 3aroToBkH L. [Ipumyck t cHumMaeTcs ¢ Topiia 3aroToBKHU.
[Iupuna kanaBku h OyneT paBHa ImmpuHE pesna. [Ipyu oTpe3aHuu 3aroTOBKH pe3ell
COBEpINAET JBMIKEHUE TMOJAYM 0 OTICICHHS OT HMCXOJHOTO TPYTKAa 3arOTOBKHU

TpeOyeMOol JJIMHBI.



53

T ; i
a +} - 1
- rr i Y Dy ©
Z 3
5 0 SD T
3 - nodpesHou pesey 3 - kaHabodHsiu pezey

Puc. 4.2 Tlonpezanue Topies, Npope3aHue KaHaBKU

Pacmauusanue omsepcmuti. [1pu 3T0M BHI€ TOUEHUS IPOU3BOAUTCA 00pabOTKa

oTBepcTHid B 3aroToBkax. Cxema mporecca Tokazana Ha puc. 4.3. 3aroroBka 1
3aKpeIigeTcss B CaMOICHTPHUPYIOUIEM IMAaTpoHe 2 M COBEpIIACT BpallaTelbHOE
newxkenue Dy. HHcrpymeHnT — pacrtounodt pesery 3. OH HacTpauBaeTcss Ha
onepalMoHHblil pazmep D u coBepiiaeT nmpsSMOIMHENWHOE NBHXKEHUE MPOAOIBLHOU
nojayu So BJIOJIb OCH 3aroToBkH. llpumyck t cHMMaeTrcs cO CTEHOK OTBEpCTHS.
Jnamerp oOpabaTbiBaeMOro OTBEpPCTUSI MPU ATOM YyBelnuuBaerca. B oTBepcTusx
TaK)k€ MOTYT OBITh M3TOTOBJICHBI Pa3jIMYHbIC KaHaBKHU. /[ 3TOro MCHONB3yHOTCS

BHYTPCHHHC KAHABOYHBIC PC3IbI.

1 - 3azomobka

Z !
/- Z - nampox

I —n_LI / 3 3 - pacmayHou pesey
Z i
Q

A7 4
o Al
B .

Puc. 4.3 PacrtaunBanue oTBepCcTHA
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Puc. 4.4 ToueHnne KOHMYECKOW TOBEPXHOCTH

@Daconnoe mouenue. Ilpm >TOM BHUAE TOYEHHS MPOU3BOIUTCS 00pabOTKa

MOBEPXHOCTEHN CIOKHON KOH(MUTypaluu: KOHUYECKUX, CPEPUUECKUX, CTYIIEHYATHIX,
KPUBOJIMHEHHBIX. B 3TOM ciiyyae 00paboTKa OCYIIECTBISETCS PU OJHOBPEMEHHOM
IepeMenIeHIN pe3lla B IMPOJOJILHOM M TIONEPEYHOM HampaBieHusx (puc 4.4).
dacoHHOE TOUYEHHE MOXKET TMPOUZBOAUTCA IO KOMUPY, KOHTYpP KOTOPOTO
COOTBETCTBYET KOHTYPY IMOBEPXHOCTH, KOTOPYH) HEOOXOAMMO M3rOTOBUThL. Takxke
dbacoHHOE TOYEHHE yNOOHO MPOU3BOJIUTH HAa CTaHKaX C YHUCIOBBIM MPOrPAMMHBIM
yopaBieHreM. B 3ToMm ciyuae peser nmepeMeraeTcss Mo TPaeKTOpUH, 3a7aBaeMoOi
yOpaBIsioIieil mporpamMmmoii. Takke CymecTByeT (aCOHHOE TOYEHUE CIECIHATIbHBIM
daconnbiM pestiom  (puc. 4.5). Koutyp pexymieit yactm (acoHHOro pesiia
COOTBETCTBYET KOHTYPY TIIOBEPXHOCTH, KOTOPYHO HYKHO TMOJY4YUTh. 3aroToBKa

COBepIaeT BpaiaTeiabHoe ABuxkeHue Dy, a hacoHHBIN pe3ell — NBIKEHHUE TTOTIePEeYHOM

nmoaayu So.
/2 ! ! - 3azomobka
7 2 - mpexkynaxobei
CaMOULHMPUPYILIUY
€- 37 nampoH
7 3 - gacoHHsiy pesey
.
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Puc. 4.5 Todenue GhacoOHHBIM pe3LIOM

Konunueckne moBepXHOCTH TaKKe MOTYT OBITh MOJTYYEHBI, €CIM OCh BpAIllEHUS
3arOTOBKH W JIMHHS TIEpEMEIICHUs pe3lia HemapauieabHsl (puc. 4.6). s storo
CYNIIOPT C PE3IOM MMOBOPAYMBAETCS HAa YIroJl, paBHBIN MMOJOBHHE YIJIa MPU BEPIIMHE
U3rOTOBIIIEMOIO0 KOHYCa, a pe3ell COBEpIIaeT MPOCTOE JBUXKEHUE MPOJOJIbHON

Imoga4u.

1 - 3azomobka

2 - mpexxynaykobsiu

CaMoLeHmpupyRLUY
3 nampoH

3 - npoxodHou pesey

4 - 300HUU YeHmp

Snpad
/

Puc. 4.6 ToueHne KOHMYECKOW TTIOBEPXHOCTH

Hapeszanue D€3b6bl. Ha TOKAPHBIX CTAHKAX MOKCT IIPOU3BOAUTHCA HAPC3aHHC

HapY>KHON W BHYTpEeHHEH pe3bObl (T.e. pe3bObl B oTBepcTUAxX). g 3Toi oneparuu
UCIIOJIB3YIOTCSl HApYXHbI€ U BHYTPEHHHE PE3bOOBBIE pe3libl. 3ar0OTOBKA COBEPIIAECT
BpallaTeIbHOE IBUKEHHE, a pe3ell — ABIKEHHUE MPo10JbHOM nogaun. [Ipudém 3a ogun
000pOT 3ar0TOBKH pe3ell JOJIKEH NMePEMECTUThCS Ha OJIMH IlIar Hape3aeMou pe3bObl.
Hanpumep, Hapeszaercs pespba M10x1,25. DT0 3HAUUT Hapy HBII AHAMETP Pe3bObI
paBeH 10 MM, a mar ogHOro BUTKa pe3bObl paBeH 1,25 mm. Toraa, st o6pa3zoBanus
BUHTOBOM JIMHUH, 32 OJIUH MOJHBIA 000POT 3ar0OTOBKH Pe3ell IOJKEH NePeMECTUThCS

B [IPOOJILHOM HaIlpaBJIeHUH Ha 1,25 mm.
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Puc. 4.7 CepneHue 0oceBOro OTBepCTHs

Csepnenue ocesbix omeepcmuu. Ha TOKapHbIX CTaHKaX MOTYT OBITh

W3TOTOBJICHBI OCEBBIC OTBEPCTHS, T.C., PACIOJOKCHHBIC IO OCH BpAICHUS JCTaJIH
(puc. 4.7). s 5TOro BMECTO 3aJHEr0 IIeHTpa B 3aJHel 0abke TOKapHOrO CTaHKa
yCTaHABJIMBACTCS CBEPJI0. 3aroTOBKA COBEPIIACT BpallaTeIbHOE JIBI)KCHUE, a CBEPJIO
— JIBIDKCHME OCeBOH mojayu. Jlajmee MPOCBEPICHHOE OTBEPCTHE  MOJKET
00pabaThIBaTHCS PACTOYHBIM PE3IIOM, 36HKEPOM HITA Pa3BEPTKOM (3€HKEp U pa3BEPTKA

TaKKe YCTaHABJIMBAIOTCS B 3aJIHECH 0a0Ke CTaHKa).

§ 4.1.1 TIpucnocoOneHust 11 TOKApHBIX padoT

Jist 6a3upoBaHMs 3aTOTOBKM M TPUJIAHUS €M BpAIEHUs CIYKaT CTaHOYHbBIC
NpUCIOCOONIEHHsI, Ha3blBaeMble mnaTpoHaMu. CyleCTBYIOT CaMOLEHTPHUPYIOLIUE
NaTPOHBI (TPEXKYJIAYKOBBIE, [IAHTOBBIE), Y KOTOPHIX 3AKUMAIOIINE KYJIAUKH ABUKYTCS
BCE OJJHOBPEMEHHO OT OOIIEr0 MPHUBOJA, PyYHOI'O WJIM MEXaHU3UpOBaHHOro. Takue
MATPOHBI CIY’)KAT JUISl 3aXKUMa KPYTJIBIX WJIM MIECTUTPAHHBIX 3aroTOBOK TaKUM
o0pa3oM, YTO TE€OMETpPHYECKass OCh CHMMETPHUM 3arOTOBKH COBIIQJIA€T C OCHIO
BpanieHus. Ha puc. 4.8 nmokaszan TpE€xKynauKoBbIHCAMOLIEHTPUPYIOMIMI MaTPOH.

st ©6a3upoBaHUS KBAAPATHBIX, NPSIMOYTOJIBHBIX WM HECUMMETPUYHBIX
3arOTOBOK CIIy’KAaT YETBIPEXKYJIAUKOBBIC MATPOHBL. Y HUX KAXKABIM KyJa4OK MUMEET

CBOM IMPHUBOA U MOXKCT MEPEMCIIATHCA HCE3aBUCHUMO OT OCTAJIbHBIX KYJIAYKOB. B takom
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Kopnyc nampoxa

il Vg, /

7 KYAa4oK

t sazomobka

Puc. 4.8 [1aTpoH TpEXKYIaYKOBBI CAMOIICHTPHPYFOTIUI

naTpoHEe MOXHO 3aKpEMUTh 3arOTOBKY JIF000M (pOopMBI U cO3/1aTh HEOOXOAUMYIO OCh
BpanieHus. Hanpumep, nis onepauuu pacTauvBaHUs OTBEPCTHS B KOpIyce Hacoca

(puc. 4.9). 3akpern€HHbII B TaTPOHE KOPITYC OYAET BpaIIaThCs BOKPYT OCH OTBEPCTHSI.

S

Puc. 4.9 TTaTpoH 4eThIpEXKYTauKOBBIN

Ecnmu umna 3arotoBku cocraisier Oosee 2d, TO BO3HUKAET HEOOXOAUMOCTh
BO BTOpOM orope. B 3Tom ciiyyae npuMeHSIOTCS 3aIHUE LHEeHTpbl. Onopou 1Jisl J€BOM
CTOPOHBI 3arOTOBKH CIIY’KUT MATPOH, a JJIsI IPABOM CTOPOHBI — 3aaHui HeHTp. Ha puc.
4.1 moka3zaHO 3aKpEIUVIEHUWE 3aroTOBKM B IIATPOHE C ONOPOM Ha 3aJHUNA LIEHTP.

CoBMECTHO OHM CO3AIOT TEXHOJOTUYECKYIO 0a3y JUisl IITMHHOM 3aroToBKu. J{iis
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3aJIHETO0 IIEHTpa B 3arOTOBKE HEOOXOJIMMO H3TOTOBHUTH CIICIIMAIBLHOE IICHTPOBOE
OTBepCTHE. 3aIHHE IICHTPHI OBIBAIOT HEMTOABIKHBIC M Bpalaroniuecs. Bpamaromuiics
LEHTP NPUKUMAETCS K 3arOTOBKE C ONPEACITEHHBIM YCHIMEM IMOJKMMA U BPalllacTCA
BMecTe ¢ Hell. HemoaBu KHbBIE IEHTPBI 00JIee TOUHbIE, YEM BpaIAIOIIUECs, HO B MECTE
€ro KOHTAaKTa C 3aroTOBKOM NPOUCXOJWT HHTCHCHUBHBIA HAarpeB, T.K. 3arOTOBKA
BpAIllA€TCA, a UEHTPp HET. MexXAy HUMHU MPOUCXOAUT TpeHue uHarpeB. [loaTomy,
HETOJBIKHBIE IEHTPhl MOTYT MPUMEHSTHCS TOJBKO MPU HEOOJBIIUX YaCTOTaX

BpalliCHUA 3aIrOTOBKH.

Z - Xomym
- = 3 - nobodok
4 - naaswauoa

/
-7/— _\ 1 - 3azomobka

(1
|
D
S

Puc. 4.10 YcTaHOBKa 3aroTOBKH B HCHTpPAaxX U IIOBOAKOBOM IIaTPOHE

YacTo 3arotoBkKy 0a3upyrOT HE B MMATPOHE, a B JIBYX IICHTpaxX — MEPEIHEM H
3anHeM. Takas cxema oOecrnedyrBaeT IMOCTOSHCTBO Oa3upoBaHHUs, a 3HAYUT Ooliee
To4yHas. Ho HEeHTpBl TOMBKO 0a3WpyrOT 3aroTOBKY, a € HE0OXOAUMO MpHUJATh eI
BpaieHue. s aTol 1enu ciaykaT moBoAKoBbIe matpoHsl (puc 4.10). B ero cocrtas
BXOJSAT XOMYT 2 JJis 3axBaTa 3aroTOBKM | W MOBOJOK 3, COEIUHSIOIIMNA XOMYT C
BpaIlalOMIMMCSl IIMUHACIEM CTaHKa. TakuM o0pa3oM 3aroToBke nepemaércs
BpallleHUE CO MITMTUHIES.

Ecim  oOpabartbiBacTcs HexécTkas 3arotoBka, L>12d, (r.e. 3aroroBka,
UMEIOIIasi MAJIyt0 CIIOCOOHOCTh K CONPOTHUBIICHUIO JEHCTBYIOIIUM Ha HEE yCHIIHUSM,
Jerko neopmupyroiasics), To HEOOX0AUMO IPEAYCMOTPETh JOMOJHUTEIBHYIO OMIOPY
JUISL 3aTOTOBKH JUIS TIpeAOTBpamieHus e€ nedopmaruii oT AeHCTBUSA cril pe3anus. Jis

3TOr0 MpUMeHseTcs JaroHeT (puc. 4.11).
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Puc. 4.11 YcraHoBKa 3aroTOBKH C JIOTIOJTHUTEIIBHON OTIOPOM HAa HETIOABHKHBIHN JIFOHET

§ 4.1.2 IHCTpYMEHTHI JJIsl TOKapHBIX padboT

OCHOBHBIM HHCTPYMEHTOM SIBIISIETCS TOKapHBIN pesell. PasHooOpa3ueTokapHbIx
paboT mpegonpenenseT paz3HooOpa3ue TOKapHBIX Pe3loB: MpoxoaHbie (puc. 4.1, 4.6,
410, 4.11), nonpesnsie (puc. 4.2a), OTpe3HbIE, OTOTHYThIe, KaHaBOYHbIE (4.20),
pactounsie (puc 4.3), pe3pOoBbie, (dacoHHbe (puc. 4.5), pe3lbl IS aJIMa3HOTO
BEITJIAXKUBAHUS, paboOTalomue MO0 METOAy IMOBEPXHOCTHOTO IIACTHYECKOTO
nedhopmupoBanus. B psae ciydaeB MOTYT IPUMEHSTHCS CIICIHAIBHBIE HHCTPYMEHTBI
— HakaTHUKH. OHH PabOTalOT MO METOY IUIACTHYCCKOTO JePOpMUPOBAHUS, T.C.
BJIaBJIUBAIOTCS B MIOBEPXHOCTH 3aTOTOBKH M HAHOCST TakuM oOpa3zoMm pudieHue. [Ipu
00paboTKEe OCEBBIX OTBEPCTHH B 3aJHEH 0OabKe TOKApHOTO CTaHKa MOXET OBITh

YCTAHOBJICHO CBCPJIO, 3CHKED, pa3BépTI<a, MCTUYHK.

§ 4.2 llInudoBanue

nudoBanue — 3T0 BUA OOpaOOTKH, OCYIIECTBISEMBI C TMOMOIIBIO
aOpa3MBHOTO WHCTPYMEHTA, PEXYIIMMH 3JEMEHTAMHU KOTOPOTO SBJISIOTCS 3EpHa
abpa3uBHBIX MarepuanaoB. HMHCTpyMEHTOM SBISIOTCS UUIM(OBAIBHBIE KPYTH,
KOTOPBIE COCTOAT U3 3€peH aOpa3MBHBIX MATEPUAJIOB, COCTUHEHHBIX JIPYT C JPYroM
MpU TIOMOIIM CBSI3KK. AOpasuBHBIC MaTepuagbl MUMEIOT BBICOKYIO TBEPHOCTh. K
MPUPOIHBIM a0pa3uBaM OTHOCSTCSI KOPYHJ, aima3s, HaXK/IakK, TPaHUT, MOJICBOW IITaT,

KBapil, KpeMHU U ap. K HCKYCCTBEHHBIM OTHOCSTCS — AJIEKTPOKOPYHJ, KapOubl
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KpeMHUs, Oopa, LUPKOHMS, KyOumdeckuil HHUTpuA Oopa, anma3z u Ap. Yarmie
NPUMEHSIOTCSI HCKYCCTBEHHbIE MaTepualbl, T.K. OHU 0o0jee OJHOPOAHbIE U YHCThIE
II0 COCTABY, a TAKXKE JCIICBIIE.

CyuiecTByeT HIECTh BUIOB CBA3KU AJI NUTU(POBAIBHBIX KPYTOB: Kepamuieckas,
bakeaumosas, GYIKAHUMOSBAsA, CUTUKAMHAA, 2augmanuesas u MemariudecKkast.
Kepamuyeckass CBsA3Ka M3rOTOBJIIETCA W3 IVIMHBI, II0JIEBOrO INIIATa M KBapLa.
bakenuToBass CcBA3Ka — 3TO CHHTETMYECKas cMoja. BynkanurtoBasg —
BYJIKAHU3UPOBAaHHBIN cepol kaydyK. CHIIMKaTHas — 3TO CBSI3Ka HA OCHOBE CUJIMKAaTa
KpeMHud. [nudranueBas cBs3ka — 3TO BOJIOKHHMCTBIM Marepuan. Mertaminueckas
CBsI3Ka MPEJCTABISAET COOON CIEUEHHBIN METAIIMYECKUH nopoiok. [Ipumensercs nuist

AJIMa3HbIX KPYI'OB.

Puc. 4.12 llnuoBansHbIe KPyTH

[InudoBanbHble Kpyru OBIBAIOT pa3nuuHOi Ghopmbl (puc. 4.12): a — npsimoit
MJIOCKUM, O — YalieyHbl KOHUYECKUW, B — YAIICYHBIN NUIUHIPUYECKUH, T —
Tapenb4yaThle KPYru, I — IUCKOBbIA. DAaCOHHBIE KPYTH UMEIOT CHEIUATIbHYIO 3aTOUKY.
Jpyrum Ba>KHBIM NTapaMeTPOM HUTH(POBAIBHBIX KPYTOB SBIISIETCS 3€PHUCTOCTb,

T.€. pa3Mep 3€peH adpa3uBHBIX MAaTEPUAIOB U3 KOTOPBIX COCTOUT KPYT. 3€PHUCTOCTD
o0o3Hauaetcst nudpoit: 16, 20, 25 1.1. 3epHUCTOCTH ONPENETAETCS pa3MEPaMHU STYEEK

KOHTPOJbHBIX cUT. Hampumep, 3epHuctocts 16 o0o3HauyaeT, 4to 3EpHA MPOXOISAT
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4yepe3 cuTo, ¢ AuaMeTrpoM siueek 200 MKM, U HE IPOXOAAT Yepe3 CUTO, C THAMETPOM
sueek 160 Mxm.

Tseépoocmob MM(POBATBLHOTO Kpyra XapakKTepu3yeTcsl CUIION, KOTOPYIO HYKHO
MPWIOKUTh K 3€pHY, YTOOBI BBIPBATH €ro U3 CBSA3KU. UeM Oouibllie 3Ta cuia, TEM
TBEpkE KpyT. Ilo TBEpHOCTM Kpyru pasznuyarorcss Ha: Markue (M), cpeaHeMsrkue
(CM), cpennue (C), cpennerBépasie (CT), tBépasie (T), Becbma TBEPABIE (BT) M

ype3BbruaitHo TBEpAbIE (UT).

r 1 - 3azo0mobka

Vi
o Vo
! F ]
— 2 - wugobansHeli
_C _ _ Kpyz
S‘ 3az

Snp

Puc. 4.13 Kpyrnoe nrdoBaHre METOIOM MPOIOITBHON IMTOTa4uH

Kpvenoe mnapyocnoe wugosanue memooom npoodoravHou nooauu. Cxema

npouecca  mokazana Ha  puc. 4.13.  OOGpaGoTka  mpou3BOAMUTCS  Ha
KpyrionuindoBaibHBIX CTaHKaxXx. Kpyr 2 coBepimaer BpamateabHOE JIBHKEHHUE
pesanus Dr. 3aroroBka 1 coBepinaeT ABMKEHUE KPYTrOBOM MOJAYM S34r U IBUXKCHUE
MPOJI0JIBHOM MOJAa4YH BJI0JIb COOCTBEHHOM ocu. [Ipu 3TOM coOat01a€TCsl COOTHOLIEHUE

Ny = 60N;4.. JlaHHBIN METO MPUMEHSIETCS IS JNTMHHBIX 3aTOTOBOK.

KDVZ]Z0€ HAPYIHCHOE W]ZMCbOGdHue MemMoOoOM nonepelmoii nooayu. Cxema

nmporecca mokazana Ha puc. 4.14. Kpyr 2 coBepmiaer BpamiatelbHOE IBUKECHUE
pe3anuss Dr u ABMIKEHHE MONEPEYHOM MOJAYM MEPIEHAMKYJSIPHO OCHU 3arOTOBKH.
3arotroBka 1 coBepiiaeT IBMKEHUE KpyroBoil mogauu Sz4r. [Ipu 3TOM colOmrogaercs
COOTHOMICHHE N, = 60N;,.. [laHHBII MeTOA NPUMEHSETCS KOPOTKUX YYaCTKOB

3arotoBku. [lIupuHa kpyra 10KHA MPEBBIIATH TIMHY 00pabaThiBAEMOro y4acTKa.
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Topue-kpyenownughosanvnas onepayus. O0paboTka NPOU3BOAUTCA Ha

TopiekpyIonutndoBaIbHEIX cTankax. Cxema mporiecca nmokasana Ha puc. 4.15. Kpyr

2

Skp ‘

"
s

_ 7 s 1- s0zomobka
, 2 - whugobassHe

_ - -<€}_@ Kpy2

302

Puc. 4.14 Kpyrioe uuirdoBanue METO0M MONEPEYHON OJauH

COBEPILIAET BpalaTEeIbHOE JIBM)KEHHE pe3anus Dr n qBrmkeHue momaym moj yriom K
OCH BpalleHHsl 3aroToBku. OcChb BpallleHHs Kpyra HAakJIOHEHAa K OCH BpalllcHUs
3aroTOBKHU oA yrioM 26°34°. [Ipu 3TOM Kpyr OAHOBPEMEHHO HUIM(PYET HAPYKHYIO
LHWIMHAPUYECKYIO MOBEPXHOCTh 3arOTOBKM W NPHJIEralolUil TOpel, T.€. C OJHOTO
ycTaHOBa. OJTO OO0ECNEYMBAET MOBBIIIEHUE MPOU3BOJUTEIBLHOCTH OOpabOTKU U
NEPHEHANKYJIAPHOCTh TOpLUA K LHJIMHAPUYECKOW IOBEPXHOCTH. 3arotoBka 1

COBEPIIACT ABMKCHUE KPYTOBOU MOJAUH S347-

0, 4 7
- J020mobka
7 Skp 2 - whupobansrsi
! L — Kpye

N L =]
\*5302 w

Puc. 4.15 TopuekpyrinouuindoBaibHas oneparus

becuyenmposoe winugosanue. Cxema 6ecrieHTpoBOro nutMdoBaHUs MOKa3aHaHA

puc. 4.16. Benymumii kpyr 2 moiydyaeT BpalleHHE OT KOPOOKH CKOPOCTEH CTaHKa.
BcenenctBue TpeHMsi OH BOBJIEKaeT BO BpallleHHe 3arotoBky 3. IIpockanb3biBaHue

MCXKAY BCAYIIUM KPYIromM H 3aroToBKOM HeOombimoe. B cBoro oducpecab 3aroToBKa
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KOHTAKTUPYET ¢ pabouuM Kpyrom 1 m cTpemMHTCs MpoBEpHYTH ero. Paboumii kpyr
oOnamaer 3HauuTEeNbHOU Maccou. [loaToMy, BcieacTBue mHEpIMU pabodyero Kpyra
MEXAY HHMM M 3aroTOBKOM IPOUCXOJUT B OCHOBHOM IIPOCKaJb3bIBaHUE, a
COOTBETCTBEHHO CHSATHE NpHUIycka W 00paboTka 3arotoBku. llpu unumdosanuu
JUIMHHBIX 3aroTOBOK OCh BEIYIIEro Kpyra IoBOpauMBaroT Ha yroa 1...7° B
BEPTUKAJIbHOM IUIOCKOCTH, TOTJA 3aroTOBKAa IIOJY4YaeT IIEPEMEIICHHE BJOJb
coOCTBEHHOM OCU M 00pabaThIBaeTCsl MO BCEH JIHHE.
[IpeumymiectBoM  OecrieHTpoBOro  HUIM(OBAaHUSA  SABISETCA  BbICOKas
POU3BOAUTENLHOCTE. HO Hanaaka cranka Ha Ipyroi pazmMep TpelyeT 3HaYUTEIbHOTO
BPEMEHH, NI03TOMY O€CLEHTPOBOE HUIM(POBAHUE NPUMEHSIETCS B KPYIHOCEPUWHOM U

MacCCOBOM IIPpONU3BOJACTBC.

1 - padoquu kpyz

= 7 2 - Bedywuu kpye
S 3 - 3azomobra
S o 4 - Hanpabisouuy Hox
.

4

Puc. 4.16 becuientpoBoe numpoBanme

IInockoe wughosanue. Cxema miaockoro NuiM@oBaHMs TMOKa3aHA Ha PUC.
4.17. (QOOpabatpiBatoTcsi TIockue TmoBepxHocTH. (OOpaboTrka Benércs Ha
MIOCKONUIN(OBATBHBIX ~ CTaHKaX.  3aroToBKa  YCTaHABIMBAE€TCS  Ha  CTOI
riockonuingoBaabHOro ctanka. Kpyr coBepiiaer BpamareabHOe TBUKEHUE pe3aHus
Dy, a cTon ¢ 3aroToBKO# NPSIMOJIMHEWHOE BO3BPATHO-TIOCTYMATEILHOE JIBUKEHUE S.
Jlst 0OpaboTKH 3arOTOBKH 1O BCEH MIMPUHE KPYT COBEPIIACT JBMKEHUE MTOTIEPEUHOMN

oJJauy Ha KaXKJbIM JBOMHOM XOJ CTOJIA C 3arOTOBKOM.
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Brympennee wnugosanue. Buyrpenaee nuidoBaHue NPUMEHSIOT B OCHOBHOM

JUIsi 00paOOTKM TOYHBIX OTBEPCTUH B 3aKalN€HHBIX JAETANAX, KOrJa HEBO3MOXKHO

MIPUMEHHTH 00JIee TPOU3BOIUTEIIbHBIC METO 1Bl 00paboTKku. OOpabOTKY MPOU3BOISIT

/ Dy a5

s 7

Puc. 4.17 Ilnockoe nutndoBanue

Ha BHYTpUIUTH(OBATHHBIX cTaHKax. Cxema BHYTpeHHero numdoBaHus MoKa3aHa Ha
puc. 4.18. Kpyr coBepiaeT BpaiiareibHOe ABUX)eHUE pe3anusi Dr u npsmouHeitHoe
JBIDKEHUE TIOJAYH Syp. 3aTOTOBKA COBEPIIACT BpAIIATEILHOE IBHUKCHUE KPYTrOBOU
nofaunl  S;.. Takke BHyTpeHHEE UNUIM(POBAHUE MOXKET TMPOU3BOAUTHCS TMPHU
HETIOJIBIDKHOM 3arotoBke. B 3ToM cilyyae mImuHIETs CTaHKa €O HUIHM(OBAIBLHBIM
KPYyTrOM COBEpIIAET BPAIlaTEIbHOE U TIJIaHETApHOE JBHKEHUE. TakKe OCYIeCTBISIETCS

MPOAOJIbHAA 01a4a Kpyra.

| Skp

_g/7
Y

r

5302

Puc. 4.18 Buytpennee numdoBanue
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Honuposanue. Kunematuka mpouecccoB IOJIMPOBAHUA aHaJIOIrn4Ha

COOTBETCTBYIOIIUM TiporieccaMm nmtudoBanus. [lpu moIUpoBaHUU HCTOIB3YIOTCS
MaTepuatble (TKaHEBbIE) KPYTH, a B 30HY pe3aHus nojaaércs abpa3uBHas nacra. B Heit
HaXOJSITCS MEJKUE YacTUIbl aOpa3uBHBIX MATEpHUAIOB B CBOOOJHOM COCTOSIHUHU.
[lonupoBaHue He NOBBIMIAET TOYHOCTb, @ TOJBKO CHHXKAET IIEPOXOBATOCTH

MOBEPXHOCTH.

IIpaska kpyeos. B mpormecce nummdoBaHUS TPOUCXOIUT HM3HOC Kpyra:

3aTYIUICHHE PeXYIIUX 3€PEH, 3acaluBaHUE KPyTa, MOTePs TOYHOCTH T€OMETPUIECKON
dbopmbl Kpyra. [l BOCCTAHOBIEHHUSI PEXYIIEH CIOCOOHOCTH M TE€OMETPUYECKON
dbopMbl KpyTH MOABEPraroT npaske. [Ipu npaBke ¢ MOBEPXHOCTH Kpyra YJIAISIOT CIOM
M3HOIIICHHBIX 3EPeH, OOHaXKas HWKeexalume ciou. JlJisi mpaBKU Kpyra IpUMEHSIOT

alIMa3Hble KapaHaamy, HaOOphl TBEPIOCIUIABHBIX 3BE3J0UYEK, APYrue abpaswBHBIC

KpYTH.

IIpucnocobnenus ona wnugosanvuvlx pabom. Jyis KpyriaonuindoBaIbHBIX

paboT MPUMEHSIOT TPUCTIOCOOJICHM S, AaHATIOTUYHBIE PUCTIOCOOIECHUSM 1T TOKAPHBIX
paboT: CaMOIICHTPHUPYIOITUE TTATPOHBI, TOBOAKOBBIC MATPOHBI, HETIOABHUKHBIC IICHTPHI,
pudneHbie IeHTPHl. Pudnénbie eHTpsl IMEIOT Ha pab0YnX MOBEPXHOCTSIX BBICTYIIHI,
KOTOpBIE BHEAPSIOTCS B 3arOTOBKY M TIEPENAIOT € BpalleHUE, T.C. TaKUE IICHTHI
CITyaT U JJi1 0a3upoOBaHUS M JIJIsT BpAIICHUS 3ar0TOBKH. [T TTocKONIIMOBaTBHBIX
paboT MPHUMEHSIOTCS MAarHUTHBIE TPUCTIOCOOJICHUS, BaKyyMHBIE MPUCIIOCOOJICHUS.
OOpabaTeiBacMasi 3aroTOBKA MPWJIMITIAET K YCTAHOBOYHBIM TIOBEPXHOCTSIM TaKHUX

MPUCIIOCOOJICHUH.

§ 4.3 OOpaboTKa OTBEpCTUI

B 3aBHCHMMOCTH OT KOHCTPYKLUMHU U CITy>)KEOHOIO Ha3HA4Y€HMs CYIIECTBYET 6

THUIIOB OTBepCTI/Iﬁi
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1) Kpenéxueie orBepcThs AJisi OOJITOB, MIMUJICK, 3aKIENOK B PA3IMYHBIX JCTAJISX.
TOYHOCTh TaKUX OTBEPCTUI HEBbICOKA — 12...13 kBanuTeT.

2) I'majkue u CTyleHYaThle OTBEPCTUS B JICTAJISAX, MPEACTABISIOMIMX COOOM Tena
BpalleHus (Harmpumep, mosblid Bai). Takue oTBepcTusi 00padbaThiBalOT HA TOKAPHBIX
CTaHKaX (pacCMOTPEHO BHILIE).

3) Ba3oBbie OTBEpCTHS B KOPIYCHBIX JCTalsX. Takue OTBEPCTHS M3TOTOBIISIOTCS C
BBICOKOM TOYHOCTBIO, MO 5-7/ KBAJUTETY, TaK KaK OHHM OIPEHEISIIOT B3aUMHOE
PacnoJIOKEHHUE JI€Tajel B y3JI€ U ONPEIEIAI0T KaueCTBO paObOThI BCEM MAIlIUHBI.

4) I'my©okune 0TBEpCTHSI, C OTHOIIICHUEM JITUHBI K quametpy Ooibiie msatu (1/d>5).

5) Konndeckrie OTBEpCTHUS M OTBEPCTHUS C KPUBOJIMHEHHON 00pa3yromei.

6) OTBepcTUS HEKPYIJIOTO CEUYCHHUS: MICCTUTPAHHbIC, KBaJpaTHbBIC, IILIMIICBHIC,
AIUTUTNITUYECKUE U APYTHE.

OOpaboTka OTBepCTHIl Bceraa sBiIsSETCS 0oJjiee CIOKHOM U TPYIOEMKON
3aayeii, yeM o0paboTKa HApPYKHBIX IMIMHIPUYECKUX TMOBEPXHOCTEH TaKHX XKe
pa3MepoB M TOYHOCTU. B 3aBHCHUMOCTH OT CIy>K€OHOTO Ha3HAYEHUS! K OTBEPCTUSM
MOTYT NPEABSBIATHCSA CIEAYIOIIME TpeOOBaHMS: TOYHOCTh pa3Mepa MO JHAMETPY,
TOYHOCTh KOOPJAMHATBHl OTBEPCTHUSI, TOUYHOCTH (POPMBI OTBEPCTHUS B MONEPEUHOM
CEYeHHH (KpYIJIOCThb), TOYHOCTH (POPMBI OTBEPCTUS B IMPOJOJIBHOM CEUYECHHH
(UMIIMHIPUYHOCTD), TPSIMOJIMHEHHOCTh OCH OTBEPCTHUS, MEPHEHAMKYJISPHOCTH OCH

OTBCPCTHA TOPUHOBBIM ITOBCPXHOCTM.

§ 4.4 O6paboTka Ha CBEPIUIILHBIX CTAHKAX

OcHOBHBIC BHbI O6pa6OTKI/I, KOTOPBLIC MOKHO BBIIIOJIHATH HAa CBCPJIHUIIBHOM

CTaHKe, ToKa3zaHbl Ha puc. 4.19.
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Puc. 4.19 Bunst 06paboTKy, BBIIOIHIEMbIE HA CBEPIMIBHOM CTaHKE

Ha puc.4.19a noka3zano cBepiieHHEe OTBepCTHil. MHCTpyMEHTOM sIBIISIETCS
cBepio. CBepiieHHEM MOXHO HW3rOTaBIMBAaTh OTBEPCTHUSI B CIUIOIIHOM METAIIE U
paccBepiiiBaTh YK€ HMEIONIMECS OTBEpPCTUs. 3aroToBKa YCTaHABIMBAETCA B
MPUCIIOCOOJICHNE WM HEMOCPEJACTBEHHO Ha CTOJI CTaHKa M HemojaBuxkHA. CBepiio
3aKpeIUIsieTcss B CBEPJWJILHOM CaMOIleHTpupylomeM mnarpoHe. OHO coBepIaer
BpamiarenbHoe ABmwkeHne Dr u mpsMonnHeHOe ABUKEHUE TI01a4H S.

Ha puc.4.196 noka3aHo 3eHKepoBaHUE OTBEPCTHH. ITHCTpyMEHT — 3eHKeED.
3eHKep TaKXkKe 3aKPeIvIsieTcs B CBEPIUILHOM MatpoHe. OH coBeplllaeT BpaliaTeibHOE
nBIWKeHNe Dy W TNpsSAMOIMHEHHOE JNBWXKEHHUE IOJadu  S. 3eHKEpOBAHUEM
00pabaThIBaIOT OTBEPCTUS TMOCJTE CBEPJICHMS JIJISi TOBBIIMICHUS] TOYHOCTH Pa3MEPOB
(o 10 xBanurera), PopMbI, KOOPAUHATHI OTBEPCTHS U YMEHBILIEHUS IEPOXOBATOCTH.

Ha puc.4.198 noka3zano pa3BépTeiBanne oTBepcTU. NHCTpYMEHT — pa3BEPTKA.
Pa3BépThiBaHre MOXET OBITh OJHO-, JBYX-, TPEXKpaTHBIM. Pa3BépTka TaKke
3aKperUIsieTcs B CBEPAMILHOM naTtpoHe. OHa coBeplllaeT BpaiaresibHoe IBrxkeHue Dy
U IPSMOJIMHENHOE IBIKEHNE Tofiauu S. Pa3BEpTriBanreM o0pabaThIBalOT OTBEPCTHS
110CJIE€ 3€HKEPOBaHUS JIs MOBBILIEHUS! TOYHOCTH pa3MepPOB (110 6 kBanuTeTa) U OpMBI.
TodHOCTh KOOpAMHATHI pa3BEpPThIBaHHEM He yiyuinaercs. [llepoxoBaTOCTh MOKET

ObITH HoBeaeHa 1o Ral,8...0,4.



68

Hapesanue pe3nObl (puc. 4.19T) npou3BOAUTCS METYMKOM MOCIE CBEPJICHUS
oTBEepCTHs. METUUK — 3TO MHCTPYMEHT AJisi Hape3aHusi pe3bObl. OH mpelcTaBiseT
co00# BUHT ¢ 00pa30BaHHBIMU HA HEM PEKYIIUMH KPOMKaMU. MEeTUHK 3aKperuiseTcs
B COCNMAaTbHOM  IUIABAIOIIEM  MNATpPOHE, KOTOPBIA  TO3BOJSET  METUUKY
CaMOYCTaHOBUTHCS IO  MPOCBEPIEHHOMY OTBEPCTHIO. METUUMK COBeplIaeT
BpalmaTtenbHOe ABMKEHHEe Dr M KOpOTKOE [BMIKEHHE IMOJaud TOJBKO B Hadale
00paboTKH, AJ11 BBOJA B 00pabaTeiBaeMoe oTBEpCTHE. Jlabliie NIBHKEHHS TOAA4YU EMY
HE HYKHO, T.K. OH CaM03aTsATHBAETCS B Hape3aemMylo pe3n0y. [l BbIBo1a METUMKA U3
OTBEPCTHS TIOCJIC Hape3aHus pe3b0bl HY>KEH peBepc (BpallleHHE B 0OPATHYIO CTOPOHY).

3enkoBanue (puc. 4.191) npuUMeHSIOT TOCJIe CBEPJICHUS JJIsl CHATHS (HACOK MU
JUIS TIOJTyYeHUsI KOHMYECKOTO y4acTKa, HalpuMep O]l TOOBKY BuHTa. HCTpyMEHT
— 3€HKOBKA.

§ 4.4.1 ITpucniocoOGsieHust 17151 CBEPIUIBLHBIX paboT

JIJisi yCTaHOBKM M 3aKpeIUIeHHs] CBepia, 3€HKEpa, pPa3BEPTKU HCIOJIb3YHOTCS
CBEpJIMWJIbHbIE TATpoHbl. [IpuHIMN ero paboThl MOXO0X Ha PabOTy TOKApHOIO
CaMOLICHTPUPYIOLIETO NaTPOHA, TOJBKO 3aKPEIUIAeTCs] B HEM MHCTPYMEHT: CBEpIIO,
3€HKEP, pa3BEPTKA, 36HKOBKA. T.e. TpU KyJlauka, IBUrasCh OJJHOBPEMEHHO OT OOIEro

MPUBOJIA, 3aKPEIUISIIOT MHCTPYMEHT U MPUAAIOT €EMY BpaIlCHUE.

7 3 4
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Puc. 4.20 CBepnunbHBINA KOHAYKTOP

3aroToBKa MOKET YCTaHABIMBATHCS HA CTOJIE CBEPJIWIHHOIO CTaHKA WA B
Thckax. JlJisi MOBBIIIEHUSI TOYHOCTU KOOPJMHATHI OTBEpPCTUS, (OPMBI OTBEPCTHUS U
MPOU3BOAUTEIILHOCTH O0Pa0OTKU HMCIOJIB3YETCS CBEPIHIIBHOE MPUCTIOCOOIEHUE —
KOHIYKTOp. KOHAykTOp CIyKUT 1711 Oa3supoBaHUs, 3aKPEIUICHUS 3aroTOBKU H
HarpaBlieHUsl cBepiia. CxeMa KOHAyKTOpa nmokazaHa Ha puc. 4.20. 1 — mrok, 2 —
KOHJyKTOpHas IJIUTa, 3 — 3aroToBKa, 4 — CBEpJIO, 5 — KOHIYKTOpHAas BTYJKa, 6 —
OokoBas omopa, 7 — KOpIyc, 8 — ornopa MThIpb. 3aroToBKa 0a3upyeTcs Mo Onopam.
[lITok coBepmiaeT X0 BHU3 M KOHAYKTOPHAs IUIMTAa 3aKpeIUIsieT 3aroTOBKY. 3aTeM
CBEpJIO HaNpaBJseTCs Yepe3 KOHAYKTOPHYIO BTYJKY M CBEPJIUT OTBepcTHE. Takum
00pa3oM, 3ar0TOBKA 3aKpEIUIAETCA B KOHAYKTOPE, & CBEPJIO HAMPABIISETCA B 33JaHHYIO
KOOpJIMHATY 0€3 pa3METKH.

[Ipu 06paboTke mapTUM 3aroTOBOK SKOHOMUTCSI 3HAYUTEIBHOE BpEMSI, TaK Kak
pa3MeTKa KOOpAUHAT OTBEPCTUH 3aHUMAET MHOTO BpeMeHU. B koHykTOpe Tpedyemast
KOOpJIMHATa o0ecreynBaeTcs 3a cu€T 0a3upoBaHusl B HEM 3arOTOBKH, a pa3METKU HE
TpedyeTcsi. KpoMe Toro, KOHAYKTOpHAs BTYJIKa YACPKUBAET CBEPJIO OT OTKIOHEHUS

OT TpeOyeMol OCcH CBEPJICHUS, YTO 3HAYUTEIHHO MOBHIIIIACT TOYHOCTh 0OPAOOTKH.

§ 4.5 O0paboTKa Ha paCTOYHBIX CTAHKAX

Pactounble CTaHKM MPUMEHSIOT TJIABHBIM 00pa3oM Jisi 00paOOTKU TOYHBIX
(5...8 KBanUTET) OTBEPCTUI M TOPLIOBBIX MOBEPXHOCTEN KOPITYCHBIX JeTajnei (0I0Ku
uunusapoB JIBC, kopmyca peaykTopoB u ap.). Cxema o0pabOTKM MOKa3aHa Ha PUC.
4.21. 1 — nnanmaiiba, 2 — peslieaepxkareib, 3 — CTOJ CTaHKA. 3/1eCh PE3€Il COBEPIIACT
BpallatelibHOE JABWXKEHUE pe3aHus Dy, a 3arotoBka, yCTaHOBJEHHAas Ha CTOJE

pacTovYHOro CTaHkKa, — HpﬂMOJ’IHHCﬁHOG JABHXKXCHHEC ITOJa4YM S.
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Puc. 4.21 PactaunBaHue OTBEPCTUS HA PACTOYHOM CTAaHKE

§ 4.6 IlpoTsruBanue

[IporsiruBanne — 3TO MeToA OOpaOOTKM OTBEPCTUH, BBIIOJIHIEMBIH
CHEUUAIbHBIM UHCTPYMEHTOM — OpOTKKOM. [IpoTshkka nmoka3zana Ha puc. 4.22: 1 —
3axBaTHas 4acTh, 2 — mepexoj, 3 — Oa3upylomas 4actb, 4 — pexyunme 3yobs, 5 —
KanuoOpytromue 3y0bs, 6 — XxBocToBUK. Ha puc. mokazaHa 3arotoBka nepej Hauajaiom
00paboTku. 3aroToBKa yHupaeTcs B IUIAHIIANHOY cTaHKa W 4epe3 €€ OTBEpCTHE
MPOTATHUBACTCSA MPOTSDKKA. [IpOoTsSkKa coBepIIaeT OJHO MPSIMOJUHEHHOE JBM)KCHHEC
Dr. lnameTp Kamoro pexyiero 3yda 0ombIe auaMerpa mpeapayIero pexymero
3y0a Ha BenMMuuHYy mpunycka. Kaxnperii pexymmit 3y0 CHHUMaeT CBOM MPHUITYCK 3a
onud xoj. KamuOpyromue 3yObs OJHOro auameTpa, KOTOPBIM paBEH JTUAMETPY
OKOHYATEIhbHO 00paboTaHHOrO oOTBepcTHsa. KamuOpyromume 3yObs paboTaroT Mo
METO/ly TTOBEPXHOCTHO-IJIACTUUECKOTO JeOPMUPOBaHHUS, T.€. 0€3 CHATHUS CTPYKKHU.
[IpotsruBanrieM MOXHO 00pabaThIBaTh OTBEPCTHUS PA3IMYHOTO MPOUIS: KPYTJIbIE,
KBa/IpaTHbIC, IECTUTPAHHbIC, UTHIIEBBIC, MIMOHOYHbIE TIa3bl U Jp. COOTBETCTBEHHO
MPOTSDKKM  HA3bIBAIOTCS  KPYIUIbIE, IIIECTUTPAaHHBIC, IIUIAIIEBBIC, IITIOHOYHBIC.

[IpoTsruBarreM MOKHO TOCTHUYh / kBaymTeTa 1 Ra0,4.
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Puc. 4.22 TlpoTsixka
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§ 4.7 ObpaboTtka ppe3epoBaHEM

®dpesepoBaHre TPUMEHSETCS ISl 0Opa0OTKH IUIOCKOCTEH M MX COYSTaHHM.
OOpaboTka BeAETCS Ha TOPU3OHTAIBHO M BEPTUKAIBHO-(PE3EPHBIX CTaHKaX.
NuctpymeHnt — ¢pesza. Opesa sSBAIETCS MHOTOJE3BUHHBIM UHCTpYMEHTOM. Kaxmbiid
3y0 (pe3pl UMEET COOCTBEHHYIO PEXKYIIyI0 KPOMKY W CHUMAaeT CBOM MPHUITYCK.
Paznuunbie cxembl (pe3epoBaHus Moka3zaHbl Ha puc. 4.23: a) — HUIUHIPUYECKOE

dbpesepoBanue; 0) — TopmoBoe ¢pe3epoBaHHUe; B), T) — (pe3epoBaHUE ITUCKOBOM

bpe3oii;

Puc. 4.23 Bunst 06paboTku dhpe3epoBaHrueM
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1) — hpe3epoBaHue NalbIEBON, KOHIIEBOU Qpe3oit; €), k) — (ppe3epoBaHUE CITOKHOM
noBepxHocTu HabopoMm (Ppe3. CoOOTBETCTBEHHO, HWHCTPYMEHTBHl Ha3bIBaIOTCS:
nuIMHApUYeckas ¢pesa, Topiosas ¢pesa, nuckoBas (pesa, nansieBas ¢pesa. [Ipu
BCEX BHJAX (Ppe3epOBaHMs 3arOTOBKA YCTaHABIIMBAETCS Ha CTOJ (PPE3EpHOro CTaHKa,
B 3@KMMHOE MpHcnocobieHne. MIHCTpyMEHT coBepIllaeT BpallaTeIbHOE JBH)KEHUE
pe3anusd Dy, a cTon cranka ¢ 3aroToBKOM —IOCTynaTeabHOE JBHKeHHE nojgadu. CTou
MOJKET COBEpIIATh MPSMOJIMHEHHOE ABIKEHHE MPU 00pabOTKe HAa YHHUBEPCAIBHO-
(bpe3epHBIX CTaHKaxX WM JBHXKEHHUE MO CJIOXKHOM TpPaeKTOpUH IMpu oO0paboTke Ha
bpe3epHbIX CTaHKax C YHUCJIOBBIM MporpaMMHbIM  ympaBieHueM (YUIIY).
®pesepoBanreM 00pabaTHIBAIOT Pa3IMYHBICINIOCKOCTH, KaHABKH, Ma3bl, JbICKA. Ha
crankax ¢ UITY moxxHo 00pabaThiBaTh MOBEPXHOCTH CIOKHOM (GOpMBI: cheprieckue,

BUHTOBBIE, HEPETYJISIPHOTO TPOduIs.

§ 4.7.1 Ilpucnoco6nenus nust Gppe3epHbIX padboT

[IpucnocoOnenust ciyxaT A 0Oa3upOBaHUS W 3aKPEIUICHHUS 3arOTOBKH.
CraHO4HOE MPUCTIOCOOIEHNE YCTaHABIMBAETCS HAa CTOJI (PPE3EPHOrO CTAHKA, a B HEM
yCTaHaBJIMBaeTCs 3aroroBka. KpynmHorabapuTHble 3arOTOBKM MOTYT YCTaHABIUBATHCS
HEIMOCPEJICTBEHHO Ha CTOJI CTaHKa.

Tucku ciyxat Juisi 0a3upoBaHUs M 3aKperuieHHusl 3aroToBKd. CylIecTBYIOT
CaMOLICHTPUPYIOIIME U HECAMOUEHTPUPYIOIUE TUCKU. CaMOIEHTPUPYIOLIUE UMEIOT
JIBa TOJIBIKHBIX 3)KUMHBIX AJIEMEHTa (KOTOPhIC HA3bIBAIOT I'yOKaMH), JTBHKYIIUXCS
OJTHOBPEMEHHO M 3aKpEIUISIIOIIMX 3aroToBKy, puc. 4.24a. HecamoueHTpupyomue

MMEIOT OJIMH MOJIBMYKHBIM M OJTMH HEMOABKHBIN 30KMMHOM 2JIEMEHT, puc. 4.240.
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Puc. 4.24 Tucku

Yenosou cmon CIYyKUT i1 YCTAHOBKH 3arOTOBKH IIOJ 3aAdHHBIM YIJIOM K

IINIOCKOCTH CTOJIa CTaHKA U IMOJYYCHUSA TaKUM 06pa30M HAKJOHHBIX IIJIOCKOCTEH HJIN
KaHaBOK.

[lenumenvuas 20106Ka CIYyXUT A1 OAHOKPATHOTO HWIHN IICPpUOANYCCKOIO

MIOBOPOTA 3arO0TOBKY Ha 3aJJaHHBIN yTOJI, 1711 HENPEPHIBHOTO BPAIlICHHS 3arOTOBKHU MIPHU
dbpe3epoBaHUN BUHTOBBIX TMOBEPXHOCTEH (KaHABKU CBEPJ, Pa3BEPTOK W T.II.), JJIA
YCTAHOBKM 3arOTOBKHM B 3aJaHHOE YIJIOBOE IIOJIOKEHUE OTHOCHUTENIBHO IJIOCKOCTH
CTOJIa CTAHKA.

BDCZWCZIOWM@C}Z CmoJibl CIIYKAT JIA 6aBI/IpOBaHI/I$I, 3aKPCINNICHUA 3aI'OTOBKH H

MIpUIaHUS € BpallleHUs1, HanmpuMmep pu ppe3epoBaHUM KOJIBIIEBBIX KaHABOK, KAHABOK
no cnupayiu Apxumesna. CToa MOKET BpalaThCsi OT PyYHOTO MIIMMEXaHU3UPOBAHHOTO
MPUBOAA.

llosopomuvie cmoabl TIPUMEHSIIOT JIJIS MHOTOMO3UIIMOHHON 0oO0pabotku. Ha

CTOJIE 3aKPEIUISIOT JBa WM 00Jiee OJWHAKOBBIX 3KMMHBIX TPUCIIOCOOJICHUS, B
KOTOPBIX 3aKPEIUISIoTCS 3aroToBku. OJHA MO3UIIMS HAaXOIUTCS B 30HE 3arpy3KH H
BBITPY3KH 3aroToBOK. OcTalibHbIE MO3ULIMK — B 30He 00paboTku. [lociie okoHuaHus
dbpe3epoBaHus TOBOPOTHBIA CTOJ TMOBOPAYMBACTCS HA OJWH YIJIOBOW IIIar.
OOpaboTaHHast 3aroToBKa IPUXOJUT B 30HY BBITPY3KH, a 3arpy>kKCHHas HOBas
3aroToBKa MEpPeXoauT B 30HY oOpaboTku. Takum oOpazom, 0OpaboOTkKa 3aroTOBOK
BeJETCS HAa HECKOJbKUX TMO3UIIMUS OJHOBPEMEHHO C 3arpy3kod M BBITPY3KOH, YTO

MMPUBOAUT K ITOBBIIICHHIO ITPOU3BOAUTCIIbBHOCTU.
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§ 4.8 O6paboTka 3y0UaThIX MOBEPXHOCTEH

Metoasl 00pabOTKH 3y0YaThIX KOJIEC ACHATCSA HA JBE TPYIIbI: Hape3aHUe
KOITUpOBaHUEM U 0OKaTkoi. [Ipy KOMMpOBaHWUHU PEXKYIIEMYy WHCTPYMEHTY MPHUAAIOT
dbopMy BaAHBI MEXTY 3yObsIMH, T.€. BBITIOJIHSIOT CIICIHATLHYI0, PACOHHYIO 3aTOUKY
uHcTpyMeHTa. [Ipu 3ToM mpoduins HHCTpyMEHTa KOMUPYyeTcs Ha oOpabaThiBaeMOit
noBepxHoctu. Ha puc. 4.25 nokazaHo Hape3aHue 3yO4yaToro Koseca AUCKOBOMN
MoAyJibHOU (hpe3oil. [luckoBas ¢pe3a coBepiiaeT BpauaTeabHOE ABMKECHHUE Pe3aHus

Dr u nBmwxenue nmogauu S. dpesa npopesaeT OJIHY BIIAJUHY MEXIY ABYMS COCETHU-

=

S waz

AN

Puc. 4.25 Hapesanue 3yObeB TUCKOBOM MOAYILHOU (pe30id

MU 3yObsiMH, T.e. (POpMHUPYET IBE OOKOBBIE MOBEPXHOCTH JBYX COCEIHUX 3yObEB.
[Tocne mpope3anust oAHON BHAIMHBI (pe3a BO3BpAIIAECTCA B HCXOJHOE MOJIOKEHHE, a
3aroTOBKA TTOBOPAYMBAETCS HA OJTUH YTIIOBOM MIAT Sy M IOJICTABISAET MO 00paboTKy
cienyromui yuactok. [Ipopesaercs cienyronias BnaauHa U T.J. IO BCE OKPY>KHOCTH.

Taxoxe Hape3aTh 3yOuarbie Koéca Mo METO1y KOMMPOBAHUS MOKHO MaJIbIEBON

MoybHON (pe3oit (puc. 4.26). IManbiieBas MoaynbHas ¢gpe3a coBepiiacTt
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BpalaTCJIbHOC ABMKCHUC PC3aHUS Dy BOKpYT BCpTHK&J’IBHOﬁ OCH U ABUXXCHHC IIOJa4HU

S. B ocTtanpHOM KMHEMAaTHKa Takas ke, Kak Py Hape3aHWU JUCKOBOH (hpe3oi.

A
Suaz
N a
e
/

Puc. 4.26 Hape3anue 3yObeB ManbleBON MOAYIbHOU (pe3oii

MeToa KOmUpOBaHMS UMEET PsiJ] HEAOCTATKOB: HEBBICOKAsT TOYHOCTH 00pabOTKH
BCJICJICTBUE HAKAIUIMBAEMOW TOTPEIIHOCTH IIara Mpu JABWKCHHUH JCIICHUS;, TaKkKe
TOYHOCTh CHWIKAETCS BCJICJICTBUE HEIMOJIHOTO COOTBETCTBUS Tipodpuiiss (pess
HBOJIBBEHTHOMY Tpodutio 3y6a (osToMy 0JTHOM (Ppe30if MOKHO Hape3aTh 3y0daThie
KOJIECAa OJTHOTO MOJYJIS M TPUOJIU3UTEIBHO OJMHAKOBOTO YMCIa 3yOhEeB); HEBBICOKAS
MPOU3BOAUTEILHOCTh BCIIEACTBUE 3aTpaT BPEMEHU Ha BO3BpaT ()pe3bl B HCXOIHOE
MOJIOXKEHUE M Ha JBWKEHHS jaeneHusa. [IpenMyriecTBoM MeToja KOMUPOBAHUS
SBJIICTCSI TO, YTO BO3MOXXHO HM3rOTOBJICHHWE 3yO4aThIX KOJEC HAa YHHBEPCATbHBIX
bpe3epHBIX  CTaHKax, T.€. HET HEOOXOJUMOCTH 3aKymlaTh  CICIHAIbHBIE
3y0odpe3epHble  CTaHKU. Takke 1O  METOAy  KOMUPOBAHUS  Hape3aroT

KpynHorabapuTHble 3yOuaTbie Koyéca.

Hapesanue 3y6uamuix xonéc no memody obkama. Meton oOKaTa 3aKJIF0YaeTCs

B TOM, 4TO SY6BH Ha 3y6an0M KOJICCC 06pa3y}0Tc51 IIpu COBMCCTHOM COI''TACOBAHHOM
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BparnieHny (00KaTKe) PeKYIIero HHCTPYMEHTA U 3aTOTOBKH.

Hapeszanue 3ybouamvix konéc uepssunvimu pezamu HauOoIee IIHUPOKO

MPUMEHSIETCS B MPOMBIIIUICHHOCTU. YUepBsiuHasi ¢pe3a mpeacTaBisieT co00i YepBsK,
UMEIOINA TPOQHIH OCEBOTO CEYCHHSI BUHTOBBIX HUTOK B BHJIE 3yO0UaTOW perKH, W
MPOJIOJbHBIE KaHABKH, 00pa3ylollue pexylire 3yobs peiiku. B mnponecce Hapezanus
yepBsiuHas (¢peza u oOpabaThiBaemasi 3aroTOBKa BOCIPOU3BOIAT (MMHUTHPYIOT)
yepBsiuHyto nepenauy. Ilpouecc mnokazan Ha puc 4.27. ®pesza cosepiiaer
BpalaTeabHOe JABIKEHUE pe3aHus Dr u nBukeHue mogayu S BIOJIb OCH 3arOTOBKH,
4yTOOBI Tpope3aTrh 3yObs MO BCEW IIHMPUHE 3aroTOBKU. 3aroTOBKAa COBEPIIAET
BpallaTeIbHOE IBWKCHHE TMOMAYU Sip., TMPUYEM BpalleHHE (Gpe3bl U 3arOTOBKH
B3aMMHO COTJIACOBAHO: 32 OJIMH MOJIHBIN 000pOT (hpe3bl 3ar0TOBKA TOBOPAYMBACTCS HA
OJIMH yTJoBoM mar (oauH 3y0). 3yduaroe koseco OyleT Hape3aHo, Korja 3aroToBKa
COBEPIIUT OJHMH TMOJIHBIM 000poT. B oTnuume OT MeToma KOMUPOBaHWs, 3arOTOBKA

Bpalllae€TCsl HEMPEPHIBHO.

Puc. 4.27 3y6odpesepoBanne yepBsaHOU (Hpe30it

[IpeumymiecTBa: BRICOKAs MPOU3BOIUTEIHLHOCTD, BEICOKASI TOYHOCTD; YePBSIIHAS
dbpesa Hape3aeT 3yOuaTbie Kojéca OJHOTO MOYJIS C JIFOOBIM YHCIIOM3yOhEB.
Henocrarku: clioXHOCTh caMOTO MHCTPYMEHTa, 00paOOTKa BBHITIONHSASTCS Ha

3y0o(pe3epHbIX CTaHKaX, T.€. HEOOXOJUMO OCHaIeHHEe 3y00(dpe3epHbIMU CTAaHKAMH,
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KOTOPBIC IMPCAHA3HAYCHDBI TOJILKO JI HAPC3aHUA BY6‘-IaTI)IX KOJIEC.

Hapeszanue 3youamuix konéc oonosaxom (3y600oa6aenue). ITOT cnocod

OTHOCHUTCA K MCTOAaM oOkaTku. Crioco0 3akiroyaercs B TOM, 4YTO B IIpoHecCCC

00pabOTKH BOCIIPOU3BOIUTCS 3aLEIUICHUE IBYX 3yO4aThIX KOJIEC, OJHO U3 KOTOPBIX

Puc. 4.28 3y6omonbnenue

ABJISIETCS 3aTOTOBKOM, @ BTOPOE — PEKYIIUM UHCTPYMEHTOM. IHCTpYMEHT Ha3bIBACTCS
nos0sK. OH mpeacTaBiIsieT co0oit 3yduaToe Kojieco, 3y0Obsi KOTOPOTOMMEIOT PEXKYIIHE
KPOMKH U MOTYT OCYHIIECTBIIATH Mporiecc pe3anusa. Cxemampoiiecca 3y0010J10eH s
nokazaHa Ha puc. 4.28. JlonOsk coBepIIaeT BO3BpaTHO- MOCTYMATEIbHbIE IBUKEHUS
pezanusi Dr. CHauana oH cOBepIIaeT JBMXCHUE Sge; U BPE3ACTCS B 3arOTOBKY Ha
BBICOTY 3y0a. 3aTeéM HAayMHAETCsl B3aUMHO-COTJIACOBAaHHOE JBMXKEHHE 00KaTa Spvws U
S;c TakuM 00pa3zoM, YTO JOJIOSK W 3aroTOBKAa BOCIIPOM3BOIAT 3allCINICHHUE JBYX
3yOuaTheix kosi€éc. [lukiorpamma nBrKeHUN 0JI0sKa IMOKa3aHa Ha pUCyHKe: PX —

pabounii xoa, BO — ObicTphIil 0TBOA, XX —
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xoJtoctoi xo1, bIT — GeIcTpEIil MOaBO.

[IpenmytiecTBa: BO3MOXKHOCTh Hape3aHUs OJIOKOB MIECTEpEH BCIEICTBHUE
Majoro pacCTOSHUS IS BBIXOJIa WHCTPYMEHTa, BO3MOXHOCTh HapezaHus 3K
BHYTPEHHETO 3alleTUICHNUS.

Henocratku: HEBBICOKas MPOU3BOAUTEIBLHOCTh BCIICACTBHUE TOTOJTHUTEIBHBIX

3aTpaT BpEMEHHU Ha COBEPILIEHUE XOJOCTHIX XO0B.

Hapeszanue nDﬂM03V6bl)C xoHu4eckux konéc. OCHOBHBIM MCTOAOM HApC3aHUA KO

HUYECKUX 3y0UaThiX KOJEC sABISIETCS 3yOocTporanue. 3y0OCTpOraHue OTHOCUTCS K
MeronaMm obOkata. OOopynoBaHue — 3yOOCTporajibHble CTaHKUA. VHCTpyMEHT
Ha3bIBaeTCs 3yOocTporalibHbii peserl. Cxema mporecca mnokazana Ha puc. 4.29.

O6paboTtka

Puc. 4.29 3y6octporanue

Benércs AByMs pesuamu. Kaxnplil pesen hopMupyeT oqHy OOKOBYIO MOBEPXHOCTH

onHoro 3y0a. [Ipu paboTe mapa pe3lOB M 3ar0TOBKA BOCIIPOU3BOMST 3allCIUICHUE
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3y04aroro koseca u 3youaToil peiku. Pe3upl coBepmaroT NpsIMOJIMHENHOE BO3BPaTHO-
nocrynarenbHoe ABuxkeHue pesanus Dr. Ilpu aToM cynmopt ¢ pe3niamMu U 3aroToBKa
COBEPILAIOT B3aMMHO COTJIACOBAHHOE JIBMKEeHUE 00KkaTa. CynmnopT — npsIMOJIMHENHOE
JIBIDKEHUE S, a 3arOTOBKA — BpallaTelbHOE ABMKEHUE Skp. TakuM oOpa3om, mapa
pe3tioB (GopMHUpyeT OAWH 3y0 KOHHMUYecKoro 3yOuaTtoro kojeca. [locme mosmHOTO
bopMHpOBaHUS OTHOTO 3y0a CyNImopT ¢ pe3laMH BO3BPAMIACTCS B HCXOTHOC
MOJIO’KEHHE, a 3ar0TOBKAa COBEPIIAET YacTh 000pOTa M MOJACTABISET MOJ 00paboTKy
HOBBIM y4acTOK, M LIUKJI 00paOOTKU MOBTOPSAETCS.

[IpeumymectBo crocoba — BBICOKAas TOYHOCTb, HEAOCTAaTOK — HHU3Kas
MPOU3BOANTEILHOCTh. J[7I1 TOBBIMIEHUS TPOWU3BOAMTEIBLHOCTH OBUT pa3paboTaH

croco0 Hape3aHusl KOHMYECKUX 3y04aThIX KOJIEC KPYTOBOM MPOTIKKOM.

Omoenounvie 6udvl _0bpabomku 3ybuamelx konéc. 3ydodpesepoBaHUEM U

3ybocTporanuemM MokHO joctudb 10...9 crenmenn ToyHOCTH 3y0OuaToro koieca. J{ms
0oJiee BBICOKOW TOYHOCTH TPeOYIOTCS OTAelOouYHbIe ornepanuu. OTIeT0YHbIC BUJIBI
00paboTKM 3yOdYaThIX KOJEC OBIBAIOT CO CHSATHEM CTPYXXKH (IIIEBUHTOBAHUE,
3yOonndoBaHrue, XOHUHTOBAHNE, IPUTHUPKA) U O€3 CHATHUSI CTPYX KU (OOKaThIBaHUE).

lllesuncosanue otHOCUTCS K MeTonam oOkatku. OOpaboTKy BeayT Ha

IIICBUHTOBAJIbHBIX CTAHKaxX CIEHHUAIbHBIM HWHCTPYMEHTOM — wegepom. llleBep
MPEICTABIIIET COOO0 3y0UaToe Kojieco, M3rOTOBIIEHHOE W3 WHCTPYMEHTAIBHOMW CTaJIH.
Ha G0KOBBIX TTOBEPXHOCTSIX 3yObEB IIEBEpa M3TOTOBJICHBI y3KHE KaHABKH, KOTOPHIC
00pa3yroT pexyIre KpoMku 1eBepa (puc. 4.30).

Cxema meBHHroBaHus nokas3ana Ha puc. 4.31. 1 — meBep, 2 — 3aroroska. [1lesep
BBOJIUTCS B 3allellJieHHe ¢ oOpabaThlBaeMbIM 3yOUaThiM KOJIECOM M TOJy4YaeT
NPUHYAWTEIBHOE BpallleHUe OT MPUBOAA CTaHkKa (nBrxkeHwe Dr), mpuuéMm ocu
BpalllcHUs IIE€Bepa M 3aroTOBKM cKpemuBaromuecs. llleBep Bpaiiaer 3aroToBKy.
CkpeniuBanue oceil IPUBOAUT K MPOAOJIbHOMY OTHOCUTEIIBHOMY CKOJIbXKEHHIO 3yOheB

HIeBepa U 3aroTOBKHU, U IPHU ITOM PEXYIIHME KPOMKH 3yOheB II€Bepa Cpe3aroT Mpu-
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S W

Puc. 4.30 esep Puc. 4.31 3y0omeBuHroBanue

IyCK ¢ OOKOBBIX TTOBEPXHOCTEH 3yOheB 3aroToBKH. /{151 00pabOTKM 3arOTOBKH 110 BCEH
IIMPHUHE 3aTOTOBKA COBEPIIIACT JIBIKCHUE MPOIOTBHOM mofaun Syzp. LlleBuHTOBaHMEM
MOXXHO JIOCTHYh 5 cremenn touHoctm M Ra0,6. Taxke MIEBHHTOBaHWEM MOXKHO
npuaaTh 3yObsiM 00YKOOOPa3HOCTb.

[lTeumymiecTBa: BBICOKAsT  TOYHOCTh, BBICOKAsh  MPOHM3BOIUTEIBHOCTb.

HGI[OCT&TKI/I: CJIOKHOCTb U 1OPOIrOBU3HA HHCTPYMCHTA.

3ybownughosanue. CymectByeT 3ydonumdoBaHue Mo METOTy KOTTUPOBAHUS U

nmo meroay oOkarta. 3yOomnuindoBaHHEeM JOCTUTAeTCs 4 CTeneHb TOYHOCTH U
mepoxoBarocTh g0 Ra0,1.

Cxema 3ybOonumdoBaHus 1Mo MeTrogy oOkara mokazana Ha puc. 4.32. 1 —
Tapenbuatble HUIM(OBaNbHBIE KpyrH, 2 — 3arotoBka. [lpum pabore cymmopt co
NUIM(OBAIBHBIMA KpPyraMd M 3aroTOBKa BOCIPOM3BOAAT 3alleIUICHHE 3y04YaToro
Kos€ca u 3y0uaroi peiiku. Kpyru coBepiiaroT BpamaTebHOE IBIKEeHNE pe3anus Dr.
CynmopT ¢ KpyraMu M 3aroToBKa COBEPIIAIOT B3aWUMHO COTJIACOBAaHHOE IBM)KCHHE
oOKata Sysx (Cynnopt — NpsIMOJIMHENHOE, a 3ar0TOBKa — BpaiaTenbHoe). Kaxapiil kpyr

oOpabaTbeIBaeT 0JHy OOKOBYIO IMIOBEPXHOCTh OJHOTO 3ybOa. B mporecce oOkara
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T OBaIb-

- 2 ™
V B ]

Puc. 4.32 3y6oummmdoBanue Puc. 4.33 3y6onumudoBanue

HblE KPYTM U 3aroTOBKa COBEPIIAIOT HECKOJIbKO ABOMHBIX X0n0B. Ilocie a3toro
3aroToBKa MOBOPAYMBACTCS HA OJWH YIJIOBOW miar (oJuH 3y0) W MOJACTABISET IO

00paboTKy cleayromue 3yobs, U T.J. O BCEH OKPYKHOCTH.

Ilpu 3ybouwinugosanuu no memody Konuposawus TPUMEHSIETCS (PACOHHBIN

UM (OBATBHBIN KPYT, MPO(HIE KOTOPOTO KONMUPYETCsh Ha 00pabaThIBaeMbIe 3yObsl.
Cxema mporiecca nokaszana Ha puc. 4.33. 1 — daconnslii numdoBanbHbIN KpyT, 2 —
3arotoBka. Kpyr coBepiaer BpaiateinbHOe ABUXKeHUE pe3anuss Dr u nBuxkeHue
nomaun S. Kpyr oOpabarpiBaeT ofHy BMaauHy 3y04aToro Kosieca. 3aTeM 3aroToBKa
COBEpIIIACT JBMKCHHE JEIACHHUS Sope; — BpalllaeTCs Ha OJWH YIJOBOH Iar — |

MOJICTaBJISIET 101 00pabOTKy CIEAYIOUIYIO BIAUHY U T.JI. IO BCEH OKPY>KHOCTH.

§ 4.9 To4HOCTH ¥ LIEPOXOBATOCTH, AOCTUTAEMAs

pa3IUYHBIMU METOAaMU 00pabOTKH

Hcnons3yst pacCMOTpEHHBIE  BBIINIE  METOJBI  OOpabOTKH  pa3IMYHBIX

HOBerHOCTeﬁ MOJKET OBIThH AOCTUTHYTA pas3indHad TOYHOCTH Pa3MCpoOB, TOYHOCTb
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(OpMBI U B3aUMHOI'O PaCIIONIOXKEHHUS IOBEPXHOCTEH, KAYECTBO MOBEPXHOCTHU JETAIH.
O06paboTka MOXKET OBITh OJTHO-, TBYX-, MHOTOKpaTHON. OHA U Ta K€ MOBEPXHOCTh
MOJKeT ObITh 00paboTaHa pazau4HbBIMU MeTogaMu. lIpyu 3TOM TOUYHOCTH M Ka4ecTBO
MOBEPXHOCTU OYyIyT MOBBIMIATHCS C KAXIBIM IPOX0J0M MHCTpyMeHTa. Tabnuua 4.1
MOKa3bIBaeT, KAKUMU METOJIaMU MOXKET OBITh JOCTUTHYTa TpeOyemasi TOYHOCTh

MOBEPXHOCTH M CKOJIBKO pab0o4MX MEPEeX0A0B JJI 3TOI0 HEOOXOAMMO COBEPIIHTH.

tabsinna 4.1 TouHocTh METOOB 00pabOTKH

No KBanurer Ra, Tun noBepxXHOCTU
1Iepexoaa | TOHHOCTH MKM HapyXHas BHYTPCHHSSA TUIOCKas
UWIMHIPUYECKAs | HAWINHIPHUYECKAs

1 12 12,5 T, o C3,P CT, @,
[IIo

2 10...9 6,3 Tn, 111 31, P CTn, ®m,
I

3 8 1,6...3,2 Ty, I PB, Py, IlIm, [T | CTu, ®y,
I

4 6 0,63...1,6 Tr, 4 PBu, Pt, Illy, ITa | CTT, P,
4

5 5 0,2...04 I, Cd, AB X, AB, ITP [T, IIIb

6 npe. 0,05...04 I1O0 11O 11O

o0p.

PacumudpoBka 0003HauEHUH:
T — Touenue; I — numdoBanue;
C — cBepiieHue, 3 — 3eHKEPOBAHUE;
P — pacrauuBanue, PB — pa3BépTriBanue;
CT — ctporanue; ® — ¢pezepoBanue;
[T — mpotsruBanue; [10 — monupoBanwue; 11Ib — mrabpenue.
C® — cynepdununn; AB — aiMa3Ho€ BBITTAKUBAHUE;
I — MOJYYUCTOBOE; 4 — YUCTOBOE; T — TOHKOE.
Ecmm nmns neramm tpebyercss tepmMooOpaboTka Ha TBEPAOCTH (0O0BEMHAS
3aKajiKa, LIEMEHTalMsl), TO MOce TePMOOOPaOOTKHU MPENNOYTUTENbHEE MPUMEHSThH
abpa3uBHYI0 00paboTKy. JIJisi He3aKAIEHHBIX JAeTalIel MPEANOUYTUTENIbHEE JIe3BUHAS

o0paboTka.
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Meton 00paboTKH MOJUPOBAHME HE TMOBBIMIAET TOYHOCTH JETAIH, @ TOJBKO
CHM)KAET IIEPOXOBATOCTh MOBEPXHOCTH, MOATOMY €ro NPHUMEHSIOT B TEX ClydasX,
Korja Tpedyercs Manasl lepoX0BaTOCTh ISl IeTajlell HEBBICOKOM TOYHOCTH WJIN €CIIU
TpeOyeTcs TMOJYy4YUTh OYEHb Malyl0 IIEPOXOBAaTOCTh moBepxHOCTH. [locie

MOJINPOBAHUS JACTAIb UMEET TOUHOCTh, IOCTUTHYTYIO Ha TpeIbIIyIel o0paboTke.

Bomnpocs! 111 caMOKOHTPOJIA

1) Bunsr Touenus? Kunemarnka Hapy>KHOTO TOYCHHUS?

2) CriocoObI ToueHHUS (PaCOHHBIX MTOBEPXHOCTEH?

3) CriocoObI yCTaHOBKHU 3arOTOBOK IPU TOYCHUHN?

4) Tokapuble natpoHbl? HasHaueHue v mpuHIUT paObOTHI?
5) MHCTpYyMEHTHI 11 TOKapHOU 00paboTKuU?

6) Buael numndoBanus?

7) Kunemaruka Kpyrioro Bpe3Horo nuiudoBanusi?

8) Kunemaruka Kpyrioro nuiMpoBaHus ¢ OMEPEYHON MOAaueH?
9) XapaKkTepuCTUKH NITU(POBATLHBIX KPYToB?

10) TexHOIOTHMYECKHE BO3MOKHOCTH CBEPJIMIILHOTO CTaHKa?
11) Kunematrka CBEpIIMILHOM Onepariu?

12) YcTpoRCTBO CKAJIbYaTOro KOHAYKTOpa?

13) Buns! ppesepoBanus?

14) Kunemaruka dpe3epoBanus TOpLeBoit hpe3oii?

15) Kunemaruka ¢pe3epoBaHus [UIHHIPHUSCKON (Hpe30ii?
16) HaznaueHue eIUTEIHLHOM TOJIOBKHU?

17) Hape3anue 3y04aThix KOJI€C MaabIieBOl Gppe3oit?

18) Hapeszanue 3y04aThix KoJI€C YepBsIuHOM hpe3oit?

19) Onepariyiu OTAEIKH 3y0UYaThIX KOJIEC?

20) KunemaTrka 3y0OIIeBUHIOBAIBHOMN omeparun?
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Jlekumsi 5. OCHOBHBIE MeTA/VIMYECKHE MATEPHUAJIbI,

NMPUMEHAECMBbIC B MAIIMHOCTPOCHUM

Uucno MeTaIM4YecKuX CIUIABOB, NPUMEHSAEMBIX B TEXHUKE, HCUMCIISIETCS
THICSIYaMU U IIOCTOSIHHO BO3PAcTaeT B COOTBETCTBUU C BOSHUKAIOUIUMU TPEOOBaHUSIMU
pa3nUYHBIX OTpaciied IpoMbIIUIeHHOCTH. Kiaccudukanus uxapakTepucTUKa BCEX
CIUIaBOB 110 OAHOMY M3 IIPU3HAKOB, OMHAKOBOMY IS BCEX, HEBO3MOXKHA. [loaTomy,
INPUHATO KJIACCU(DUIMPOBATH CIUIABBI MO DSy MPU3HAKOB, K KOTOPHIM OTHOCSTCS

XHMHYECKHH COCTaB, Ha3HAYCHHUE, CBOMCTBA H. T.II.

KoHcTpyKIIMOHHBIE CTAIN

Cranpro Ha3bIBaeTCs CIUIAB JKeJie3a ¢ YIVIEPOAOM, IZI€ COJEp KaHUE yIiiepona
ot 0,01 1o 2%. Kpome xene3a u yriaepoaa B CTalau BCEraa COAEPKATHCS MOCTOSIHHBIE
MIPUMECH: MapraHell, KpeMHui, cepa u ¢pocdop. B cramm MoryT ObITh Tak)Ke U APYTHE
Clly4ailHble TPUMECH: XpPOM, HUKEIb, ME/Ib U IPYTUE DJIEMEHTHI.

[To Ha3HAUYEHMIO CTANIM Pa3/IEAIOT Ha KOHCTPYKIIMOHHbBIE, HHCTPYMEHTAJIbHbIE
Y CTQJIA CIIEHMAIIBHOTO Ha3HAYEHHS.

KOHCTpYKIIMOHHBIMH Ha3bIBAIOT CTaJIM, MPUMEHSEMbIE JUIsl M3TrOTOBJIEHUS
JieTajged MalluH, KOHCTPYKIMU M coopykeHHi. KOHCTpyKIMOHHas cTanp JO0JKHA
001alaTh BBICOKON MNPOYHOCTHIO, IJIACTUYHOCTHIO M BSI3KOCTBIO B COUETAHUM C
XOPOIIUMH TEXHOJIOTMUYECKMMU CBOMCTBAMH, T.€. XOPOILIO 00padaThIBaThCA PE3aHUEM
Y JIABJICHHEM, XOPOIIO CBAPUBATHCS.

EcTp Tpu OCHOBHBIE I'PyNIIbI KOHCTPYKIMOHHBIX CTAJIEH: CTajlb yII€pOaUCTas
OOBIKHOBEHHOI'O KauecTBa, CTaJlb YIJIEPOJIUCTas KaUeCTBEHHAs U KOHCTPYKUMOHHBIE
nerupoBaHHble cTan. CymeCTBYIOT TAKKE CTaIU CIIEIUAIBHOIO Ha3HAYCHUS.

Cmainb KOHCMPYKUUOHHAA 00bIKHOBEHH020 _Ka4yecmed. Tpe6OBaHI/ISI K JTOH

rpynne cranei ycranasnupaer 'OCT380-94. Otu cranmu conepxkar ao 0,5%
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yIJepoJia U K UX MPOU3BOACTBY HE MPEABSIBISIOT BHICOKUX TpeOoBaHUil. OHM JIErKO
00pabaThIBAIOTCS pe3aHUEM, XOPOLIO CBAPUBAIOTCH.

Cranu OOBIKHOBEHHOTO KadecTBa Haubosiee JEHIEBBIE W HCHOJB3YIOTCS IS
W3TOTOBIICHUS JETAIEM M KOHCTPYKUHMM MEHEE OTBETCTBEHHOIO Ha3HadeHus. B
3aBHCHUMOCTH OT HAa3HAUCHHUS U TapaHTUPYEMBIX CBOMICTB, CTajdl OOBIKHOBEHHOTO
KadyecTBa JensATca Ha Tpu rpymnnsl: A, b u B. B rpynmy «A» BxomdTr cranw,
MOCTABJISIEMBbIE M0 MEXaHWYECKHMM CBOWCTBaM, T.€. C TapaHTHUPOBAHHBIMU
MEXaHUYECKMMH cBoWcTBamMu. B rpynmy «b» BXomsar cranu, mOCTaBisieMble I10
XUMHUYECKOMY cocTtaBy. B rpymmy «B» — 1o MeXaHWYeCKMM CBOMCTBaM U
XUMHUYECKOMY cOCTaBy. Bce ctanu 0ObIKHOBEHHOTO KauecTBa 0003HaYarTCsi OyKBaMu
«Ct» u uudpoit nocie Hux. [{udpa o6o3HaUaeT MOPAIKOBBHIA HOMEp STOMW CTalu B
I'OCTe. B I'OCTe 3anucanbl CBOMCTBA U XUMCOCTAaB 3TOW Mapku ctanu. Hampumep:

— BCT2 — 3T0 cTanb OOBIKHOBEHHOI'O KadecTBa, rpynmbl «b», mopsaxkoBbIi
Homep 3Toit crasin B 'OCT380-94 — BTOpOI;

— BCr4 — 310 CcTasb OOBIKHOBEHHOI'O KadecTBa, Ipynmbl «B», MopsakoBbIi
Homep 31oit cranu B [OCT380-94 — ueTBEPTHIiL;

— C13 — 310 CcTanb OOBIKHOBEHHOTO KadecTBa, rpymnmbl «A» (OykBa «A» B
0003HaYEHUU MapKH CTAJIA HE CTAaBUTCS ), TOPSAAKOBBIM HOMep 3Toi cTanu B 'OCT380-

94 — tperuii.

Cmanb KoOHCcmpYKyuounas kKayecmeeuuas. Ilo CpPaBHCHHIO CO CTaJIsIMHU

OOBIKHOBEHHOT'O Ka4eCTBa K KAYCCTBEHHBIM CTAJISIM TPEABSBISIIOT 00Jiee BBICOKHE
TpeOOBaHMs, a UMEHHO: MEHbIIIEE COJepKaHue cephl, (pochopa, HEMETATTMIECKUX
BKuIOUeHU. OHM O0s1ee 1oporocTodire, TPeOOBaHUS K A’TUM CTAJISIM yCTAHABIMBACT
'OCT1050-88.

Ot cranmm obo3Havarorcs Tak: Cransl2, Crans 08, Crams45. Iludpa
o00O3HaYaeT cojepKaHue yIyiepoja B COThIX JO0JAX mMpoleHta, T.e. B Cramul2
coaepxkutcst okoio 0,12% yrinepoaa u npubnusurensio 99,8% xenesa, a TakxKe €CTh

npumecu; B Cramu4d — 0,45% yrnepoma. Huskoyriepoaucreie CTaiu O4YeHb



86

IUIACTHYHBIE, XOpowmo oOpadaTsiBatoTcs JaBieHueM (Hampumep u3  Cramu08
U3rOTOBJISIIOT ~ JIeTalM  Ky30Ba  aBTOMOOWISI),  XOpOLIO  CBapHUBalOTCS.
Bricokoyrnepoaucteie cranu  Oonee TBEpAble U mpouHble. OHM  XOpOILO
00pabaThIBalOTCA pe3aHUEM, TaKXKe XOpOIIOo cBapuBarOTCsA. M3 HHUX H3rOTOBJSIOT

Pa3IMYHBIC ACTAIN OTBECTCTBCHHOI'O HA3HAYCHU .

Cmanu xoncmpyxuyuonnsie aezuposannvie (I'OCT4543-71, TOCT14959-69 —

peccopHo-nipyxkuHHbie, ['OCT19282-73 — cTpouTenpHbIC). JlerupoBaHHBIMU
Ha3bIBAIOT CTalM, COJEpKAIlME€ B CBOEM COCTABE KpOME JKelie3a W Yriepoja
CIEIUAJIbHO J100aBIIsIeMbIC JICTUPYIOLIHME SJEMEHTHI C IENbI0 MOJY4YeHHUS OCOOBIX
CBOWCTB CIUIaBAa: BBICOKOW MPOYHOCTH, KOPPO3MOHHOW CTOMKOCTH, >KapOIPOUYHOCTH,
CTOMKOCTH K OINpENeIEHHBIM XHMHYECKUM BemectBaM W ap. Hampumep, nms
MOJTyYEHHUs HeprKaBeroIlel ctanu B He€ 700aBisoT He MeHee 12% xpoma. DTu cranu
JIOPOTOCTOSIIIIHE.

st o0o3HaueHusT MapoK crTajed mpuHsATa OyKBEHHO-IM(ppoBas cucrema
MapkupoBku. CHauvana ctaBuTcsl 1udpa, oO03HaAUaromas COACp>KaHUE YIJiepoja B
COTBIX AoJsx mporeHta. Ecnu nmdper HeT, To yraepoma oawH mporeHT. [lamee
CIeAyIOT OYKBBI, 0OO3HaUarolMe Jerupyrommue 3eMeHThl. [locne kaxmon OyKBbI
crtaBurcs 1udpa, oO03HAUarOmas COAEpKaHUE B CIUJIaBE€ JAHHOIO JIETHMPYIOIIETO
aJieMeHTa B TpolieHTax. Ecimu mudpsl mocie OyKBbI HET, TO COOTBETCTBYIOIIETO
aJeMeHTa OJMH TpoleHT. bykBa «A» B KOHIIE MapKd O3HA4aeT, 4YTO CTalb
BBICOKOKAYECTBECHHA, T.€. B HEHl MEHBIIIE TpuMecelt cepsl 1 (ocdopa.

Jlerupyroriue 31eMeHThI 0003HAYAIOTCA clieytonumMu OykBamu: [T — Mapraser,
X — xpom, H — aukens, T — turan, B — Bonedpam, @ — Bananuii, C — kpemuuit, M —
monuoaeH, K — kobaner, 1O — amomunnii, [l — menp, P — 6op, b — Hnobwui, 1 —
nupkonui, I1 — dpochop. Hanmpumep:
— Cranb 651" conepxut oxoso 0,65% yrinepona, 1% mapraniia, a octajibHOE KeJe30;
— Cranmp XB5SA comepxur 1% yraepoma, 1% xpoma, 5% Bombdpama, crajib

BBICOKOKAQUYCCTBCHHA,
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— Cranpb 12X18HIT coaepxut 0,12% yrnepona, 18% xpoma, 9% nuxens, 1% turana
(neprxaeroras [OCTS5632-72).
JlerupoBaHHas CTallb MPUMEHSETCS JJI U3TOTOBJICHUSI OTBETCTBEHHBIX JIECTAJICH,
paboTarolMX B YCIOBHUAX OOJIBIIMX HArpy30K, BBICOKUX TeMIIEpaTyp, BarpeCCUBHOM
XUMUYECKOU Cpelie U Ap.

§ 5.2 IHCTpyMEHTaJIbHBIC MaTepHUaIIbI

WHcTpyMeHTalIbHBIE CTaqd — 3TO OoJjbllas Tpynna cTrajleld, KOTOphble B
pe3ysbTaTe TePMHUUECKOW 00pabOTKH MOJMYy4YalOT BBICOKYIO TBEPIOCTb, MPOYHOCTh U
WU3HOCOCTOMKOCTh, HEOOXOAMMbIE [UIi OOpaOOTKM MaTepHaioB pE3aHHEM WJIIU
nasieHneM. MTHCTpyMeHTalnbHbIE CTAIN TaKkKe MOAPA3ICISIOTCS Ha YIIIEPOAUCTHIC U

JICTUPOBAHHLIC.

Cmanu uncmpymenmanvhwvle yeiepooucmoie. ITU cTadu coaepxkart ot 0,65 1o

1,35% yraepona. OHu mojpa3feisitoTcd Ha KauYeCTBEHHBIE M BBICOKOKAYECTBEHHBIC
(oTaM4aeTcss MOHMKEHHBIM CoJepKaHueM mnpumeceil cepbl, (ochopa, KpeMHHUS U
Maprania). TBEpAOCTh BBICOKOKAUECTBEHHOM M KAUE€CTBEHHOM CTaju OJIMHAKOBA, HO
BBICOKOKQYECTBEHHAS CTaJIb MPOYHEE, JIy4dllle MPOTUBOCTOUT JIEUCTBUIO YIAapHBIX
Harpy30K. 3aKaJ€HHbIE MHCTPYMEHTAJbHBIE CTanu UMEKT TBEpmocTh 45...65HRC
(45...65 equuun o mkane Poksemnna).

MapKupyroTcsi 3TU CTaJId CJIEAYIOIUM 00pa3oM: BIEpeau cTaBuUTCs OykBa Y
(yrmepoamcrasi), a 3a HeW mudpa, 0603HAYAONIAsI COJEPIKAHNE YTIIEPOIa B IECATHIX
JIOJIAX TpOILeHTa. BbhICOKOKadecTBEHHAas CTallb OOoO3HayaeTcsi OYKBOM «A» mocie
undpsl. Hanpumep: Y7 (conepxkanue yriaeposaa 0,7%, octaibHoe — xene30), Y7A, V8,
V8A.

NHCTpyMEHTANIbHBIE YIIIEPOAUCTBHIE CTAIM MPUMEHSIOTCS ISl U3rOTOBJICHUS
nepeBooOpabaThIBAIOIIETO WHCTPYMEHTA, CIIECAPHOTO0 HMHCTPYMEHTa (MOJIOTKH,
MACCaTUKbl, HAMWIBHUKH, 3yOWia W Jp.), MTaMmmnoB, OypoB. JlJis H3TOTOBICHUS

MCTAJIOPECIKYHICTO MHCTPYMCHTA MCITIOJIB3YCTCA B HACTOAMIICC BPEMSA PEAKO.
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Cmanu UHCMPYMEHRMAIbHbIE  J1e2UPO6AHHblE (6blCI’I’lDOI?€9fCVM4u€ cmaﬂu)

(I'OCT19265-73). OcHOBHOE PUMEHEHUE HHCTPYMEHTAIbHBIE JIETUPOBAHHBIE CTAIN
HAaXOJAT JUIsl W3TFOTOBJIGHHUS  METAJUIOPEKYIIUX HHCTPYMEHTOB. (OCHOBHBIM
TpeOOBAHUEM [IJIsI PEXKYIIETO MHCTPYMEHTA SIBJISIETCS BBICOKAsl TBEPAOCTh, KOTOpas
JIOJDKHA COXPaHAThCS MpU BbICOKUX Temriieparypax (550...650°C), BO3HUKAIOMIKNX B
Ipoliecce pe3aHusi MeTAJJIOB. BeICTpopeKylue cTany 001a1atl0T TAKUMH CBOMCTBAMU.
3akanénnbie OpicTpopexyme ctanu umerot TBEpaocts 60...70HRC (60...70 enqunui
no mkaie Poksemna). OCHOBHBIMH JIETUPYIOIIUMH 3JIEMEHTAMU JUISIHUX SBIISIFOTCS
BOJIb()pam, BaHaAUM, MOIUOIEH, XpOM, KOOAJIBT.

brictpopexyimue cranu o6o3HauaroT OykBoil «P». Iludpa 3a OykBoit «P»
o0o3HavaeT cojaepkaHue BosibGpamMa B mOpoueHTax. OcTanbHbIE JIETUPYIOLIUE
AJIEMEHTHl  0003HAYalOTCs TakUMHU K€ OyKBaMH, Kak TpH  00O03HAYECHUU
KOHCTPYKIIMOHHBIX JIETUpOBaHHbIX cTasiel. Hanpumep: P18 — ObicTpopexy1ias crams,
comepxkamas 1% yraepoma, 18% Boasdpama um okomo 81% skemesa; PO6MS —
ObICTpOpeXyIas cTallb, coaepxkamas 1% yriaepoaa, 6% Bonbhpama, 5% monubaeHa

u okoJ10 88% xeresa.

Teépovie cnanasvr (I'OCT3883-74). TBépiable CIUIaBBI IMOJYYAalOT METOJIAMHU

NopoIIKoBoi Metayurypruu. [lopormok kapOuaa Bonashpama, kapOuaa TuTaHa,kapouIa
TaHTaJla CMEIINBAIOT CO CBSI3YIOUIUM BEIIECTBOM — KOOAJIBTOM, TIPECCYIOT B (popmax,
a 3areM nojaBeprairoT crnekanutro npu temmeparype 1500...2000°C. B pesynbrare
MOJIYYarOTCS TJIACTUHBI, COCTOAIINE U3 KapOUHBIX YaCTHII, CBI3aHHBIX KOOAIBTOM.

TBEpaple crutaBel 00J1aal0T OYE€HBb BBICOKOW TBEpAOCTHIO (85...92HRC),
M3HOCOCTOMKOCTBIO U TEINIOCTOMKOCTBI0. Pabouas TeMmepaTypa pe3aHusi MOXKET ObITh
yBenuueHa 10 800...1000°C. Pexyiire MHCTPYMEHTHI, OCHAIIEHHBICIIIACTUHAMU U3
TBEPIOTO CIIaBa, pabOTAIOT C BBICOKOW IPOU3BOAUTEIHLHOCTHIO U 00J1a1aI0T BBICOKOM
CTOMKOCTBIO.

[To crpykType m mpupoge KapOuUIHBIX (a3 TBEPHABIE CIJIAaBBI MOTYT OBITh

pa30uThl HA TPU MOJATPYIIIIBL:
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1) BonbdpamokobansToBbie ciiaBel. O0o3HavaroTcs OykBamu «BK» m mudpamu.
[Mudpa mocne OykBol «K» o0o03HauaeT cojepkaHue KoOanbTa B IIPOIICHTAX, a
ocranbHOe Kapoua Boiabdpama. Hampumep: BK4 (4% xoGanbra m 96% kapOuma
Bosib(ppama), BK25 (25% xobanbsTa 1 75% kapbuma Bosibdppama).
2) TuraHo-BoMb(MpaMokoOanbTOBEIe CIUaBbl. O0o3HawaroTcss OykBamu «TK» wu
nudpamu. udpa nocie OykBol «T» obOo03Ha4aeT cojepkaHue KapOujga TUTaHA B
nporeHTax, uudpa mocie OykBbl «K» — comepkanue koOanbTa B MPOLIEHTAX,
octanpHOe — Kapouna Bonbdpama. Hampumep: T15K6 (15% xapbuma turtana, 6%
koOanbTa, /9% KapOuaa Boiabdpama).
3) TwuraHo-TaHTaN0-BOJB(MPaAMOKOOANETOBEIC CIUIaBbl. (O003HAYalOTCI OyKBaMH
«TTK» n undpamu. Hudpa nocne 0yk «TT» o0003HaAUaeT CyMMapHOE COJIEp KaHHE
KapOUJOB TUTAHA U TaHTaja B MpPOLEHTax, Mudpa nocie OykBol «K» — comepxanue
KoOanbpTa B MPOIEHTAX, ocTaibHOe — Kapoua Bosbhpama. Hanpumep: TT7K12 (7%

KapOuI0B TUTaHA U TaHTana, 12% kobanbra, 81% kapOuma Boasdpama).

§ 5.3 Uyrynsl

UyryH — 3TO CIUIaB >Keje3a ¢ yriepoJoM, TIe CoJepKaHHue yriepoaa Oosee
2%. B 3aBUCMMOCTHU OT COCTOSIHUS YIJIEPO/ia pa3inyaroT OeNblid YyTyH, CepbIil UyTYyH,
BBICOKOIIPOYHBIN UyT'yH U KOBKUI YYT'yH. belblii 4yTYH KOHCTPYKIMOHHOTO 3HAYECHUS
HE UMEET.

Bce dyryHel HMMEIOT BBICOKME JIMTEHHBIE CBOWCTBA, AaHTU(PPUKIIMOHHBIC
CBOICTBA, XOpoIio oOpabdaTeiBatoTcs pe3anremM. OHM JIETIEBIIE CTANICH.

Cepvui_uyeyn. TpeboBaHMsI K CBOWCTBaM CEpPOro 4YyryHa YCTAHABJIMBAET

['OCT1412-79. B ceppix uyryHax Ooiblliasi 4acThb Yrjepoja HaXOAUTCS B BUIE
rpadura, uMermero miactuHyatyro ¢dopmy. OH oOo3Hauyaercsi OykBamu «CUy,
O3HAYaIOIIMMU CEpPbIl YYryH, 3aTeéM CJEAYeT 4YHWCIO, MOKa3bIBaloIllee Mpeaes
npodHocTH npu pactskenn. Hanpumep: CHI10 — cepslil uyryH, npeaen NpoYHOCTH
npu pactskenun 100 meranackaneii (10 xre/mm?); CU30 — cepblil 4yryH, mpenen

IPOYHOCTH IpU pacTsxenun 300 meranackanei (30 kre/mm?).



90
Cepmﬁ YYyIr'yH NPHUMCHAIOT B MAallMHOCTPOCHHHU JJISI HM3TOTOBJICHUSA OTJIIMBOK
Pa3’IM4HOI0 Ha3HAYCHMA, HC HCIIBITBIBAIOIINUX OOJIBIINX Harpy3o0K: KOpIIyCOB, CTaHHNH

u apyrux. Cepslif UyryH JAelieBiie APyrux 4yryHOB U CTajeH.

Buvicokonpounwiii yyeyn (I'OCT7293-85). B BRICOKOIPOUHOM YYTyHE YIJIEPOI

HaXoIuTCA B BHUAe MapoBupHoro rpadura. OH obOo3Hauaercs OykBamu «BU»,
O3HAUAIOIIMMHU BBICOKOTIPOYHBIN YYyTyH, 3aT€M CIEAyeT YHCIO0, MOKa3bIBAIOIIee
3HAYEHUE BPEMEHHOTO COINPOTUBICHUS Tpu pacTsokeHud. Hampumep: BUS0 —
BBICOKOTIPOYHBIA YyT'yH, BpPEMEHHOE CONpOTUBIEeHUWE Tmpu pacTskeHuun 500
meramnackaneii (50 kre/mMm?).

BbICOKOTIPOYHBIN YyTyH MPUMEHSIOT JJIs1 U3TOTOBJICHHUSI TSDKEIO HArPyKEHHBIX
OTJIMBOK, HAIpUMeEp, KOJIEHYAThIE BaJbl, KyJIaYKOBbIE BaJIbl ABUTATENIC BHYTPEHHETO

CrOpaHwsl.

Koskuit_ yyeyn ('OCT1215-79). KoBkuii 4yryH KpoMe XOPOIIUX JHTEHHBIX

CBOICTB CHOCOOEH TakK€ HCHBITBIBATH IUIACTUYECKYI0 aedopmaruto. M3 Hero
W3TOTOBIITIOT OTJIMBKU, a TakyKe 00paldaThIBalOT JaBICHHEM — KOBKOW. B KOBKOM
YyTyHE YIJIEPOJI HAXOIUTCS B BHJIC TpaduTa, UMEIOIIETO XJIOMbEBUAHYIO (POpMY.

KoBkwuii uyryn o6o3nadaercs OykBamu «KU» u neyms nudpamu. [leppas mudpa
MOKAa3bIBACT TpPENeT MPOYHOCTH TPH PACTSHKCHUH, BTOpasi — OTHOCHUTEIHLHOE
ymmaenne. Hanpumep: KU60-3 — KOBKMH YyryH, Tpenea MPOYHOCTH IpHU
pactssxennn 600 meranackaneit (60 krc/mm?), oTHOCUTENbHOE yanuHeHHe 3%, KU36-
10 — xOBKMH 4YyryH, Mpeaen MPOYHOCTH MpHU pacTsbkeHuu 360 meramackanei (36
Krc/Mm?), oTHocuTenbHOE yutnHenue 10%.

KoBkuil 4yryH NpUMEHSIIOT IJi1 W3rOTOBJICHUS JIeTalield, paboTaroluX Mpu
YAApHBIX ¥ BUOPAIMOHHBIX Harpy3kax. Take M3 HEero BO3MOXHO HM3rOTABJIMBATh

TOHKOCTCHHBIC OTJIMBKH.

§ 5.4 1IBeTHBIC MeTAIIBI
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Meos. Meap o0nagaeT BBICOKUMU 3JIEKTPO- U TEIUIONPOBOJHBIMHU CBOMCTBAMU.
TexHnueckn uyucTas MeIb NPUMEHSETCS I HW3TOTOBJIECHUSA 3JIEKTPUYECKUX

IMPOBOJHHUKOB 1 TETJI000MEHHBIX YCTPOﬁCTB.

Jlamyno ('OCT15527-70, TOCT17711-72). Jlatyap — 3TO rpynna cCIJIaBOB
Meau ¢ ntuHKoM. Kpome Menu v IIMHKa B JJaTyHb MOT'YT ObITh BBEJIEHBI 0JIOBO, CBUHEI],
JKeJe30, MapraHell, HUKellb, KpeMHUH, amoMuHui, (hochop, oepumnmii u ap. JlaryHs
IIUPOKO  TPUMEHSETCS B NPUOOPOCTPOCHUHM, OOIMEM U XUMHUYECKOM
MalIMHOCTPOEHUH. JIaTyHb 00Ja1aeT KOPPO3UOHHON CTOMKOCTBIO, P MapOK JaTyHH
00Jaat0T JINTEWHBIMUA CBOMCTBAMHM WM aHTU(QPUKUUOHHBIMHU cBoiicTBamMu. OHa

oOpabartbIBaeTCs pe3aHueM, psiJl MapoK JIaTyHH 00padaThIBaeTCs JaBICHUEM.

bponza ('OCTS5017-74, TOCT18175-78, 'OCT613-79). Bponsza — 310 ciiaB
MEJIM C IPYTUMH DJIEMEHTAMHU: OJIOBOM, JKEJIE30M, ATFOMUHUEM, TUTAHOM, CBUHIIOM U
np. bponza o0nagaeT  XOpOIIMMHM  JUTEWHBIMH, AHTUKOPPOZUHUHBIMU U
aHTUGPUKIUOHHBIMU cBoMcTBamMu. OHa TPUMEHSETCS B OOMEM W XHMHYECKOM
MalTMHOCTPOEHUH, B PUOOPOCTPOEHUH JIJIsi U3TOTOBIICHUS JeTaNei, paboTaomux B

YCIIOBUSIX TPEHUS, B CIIA00OKOPPO3UOHHBIX CPENaXx.

Anomunuy (IOCT4784-74, TOCT1583-89). AnOMHHUN HAaXOJUT OYCHb
IIUPOKOE MTPUMEHEHUE B TeXHUKE. Vcronb3yeTcst Kak TEXHUUECKH YNCThIN ATFOMUHUM,
TaK W €ro CIuiaBbl. AIFOMUHHUN — NErkui Metaiml. OH 00JagaeT aHTUKOPPO3UMHBIMU
CBOMCTBaMH, XOpPOUIMMHU  JIMTEUHBIMH  CBOMCTBaMHU  (JIUTEHHBIE  CILJIABbI),
oOpabaTbiBaeTcs naBiieHreM (nedopMUpyeMble CIUIaBbl), XOPOIIO 0OpadaThiBaeTCs
pe3aHneM, a TakkKe pa3paboTaHbl CIIOCOOBI CBAPKH ATIOMHUHMS. TEeXHUYECKUA YUCTHIN
AJFOMUHUI UCIIOJIB3YETCA B DJIEKTPOTEXHUYECKON MPOMBIIIIIEHHOCTH. AJTFOMHUHUEBbBIE
CIUIaBbl, BCJIEJICTBUE CBOEH JIETKOCTH, UCMOJIb3YIOTCS B aBUACTPOCHUU, TPAHCTIOPTHOM
MaIllMHOCTPOEHUHU, T.€. TaM, IJ€ CYIIECTBYIOT XECTKHME OTrPaHUYCHHS IO Macce

MalllhH.



92

Tuman u e2o cnaasvr ('OCT19807-91). Tutan obnamaeT Maiol MIIOTHOCTHIO B

COYETAHUU C OUE€Hb BBICOKMMU MEXAHUYECKUMHU (IIPOYHOCTHIO) ¥ AaHTUKOPPO3UITHBIMU
cBoiictBaMu. OH MpPUMEHSETCS B XMMHUYECKOM MAIMHOCTPOEHUHU, B aBUALMOHHOM,

PaKETHOW, KOCMUYECKOW TEXHUKE.

Bomnpocs! 111 caMOKOHTPOJIA

1) [IpuBenuTe ONpeneICHNE TEPMHIHA «CTAITb)?

2) [IpuBenuTe onpeIeIcHHEe TEPMHUHA «IyTyH»?

3) Kakwe cyIecTByIOT OCHOBHBIC KJIacChl CTasek?

4) B kakoii (hopMe MOKET COJEPIKATHCS B UyTyHaX yriepo?

5) Kakumu npeumMyinecTBaMu 00J1a1al0T YyTYHBI [0 CPABHEHHUIO CO CTAJIbIO?
6) Kakumu OTIIMIUTEITLHBIME CBOMCTBAMH 00J1a1aeT OBICTPOPEIKYIIAS CTAITh?
7) 13 KakuX KOMIIOHEHTOB COCTOSIT TBEP/IbIC CILIABbI?

8) Kakumu npenmyiiecTBamMu 001a/1a€T ATFOMHUHUAN U €T0 CILIaBbI?

9) Kakuie MeTauibl BXOJIAT B COCTAaB OPOH3BI?

10) Kakue MeTasuibl BXOJAT B COCTaB JIATYHU?

11) KakoBa 00s1acTh MPUMEHEHHUS JIATYHU?

12) PacckakuTe 0 MPUHIKIIAX KiIacCH(UKAIIUHU JICTUPOBAHHBIX CTaJCH?
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Jlexuus 6. Buabl Tepmuveckoii 06padoTku MaTepUAaJIoOB

[Hens TepMOOOpaOOTKM COCTOMT B M3MEHEHWHM MEXAHUYECKUX CBOICTB U
CTPYKTYpBhI MeTajsla IIyTeM BO3JCHCTBHUS Ha 3arOoTOBKY TEMIIEPATYPHBIMH ITOJISIMH.

Cy11ecTBYIOT pa3IudHbIe BUIbI TEPMOOOPAOOTKHU.

O0BbEMHAY 3aKajIKa

Lens 00BEMHOI 3aKaTKK COCTOUT B TOJIYYEHUH BHICOKOHM TBEPIOCTH MaTepuaia
neranu. CylmHoCcTh 00bEMHOM 3aKaJIKM COCTOUT B HArPEBAHUH CTAJIBHBIX 3aTOTOBOK JI0
temneparypbl (azoBbix mnpepamieHuid (cBoime 700°C), BbIAEPKKE 3arOTOBKH MHPH
ATOM TeMIeparype W MOCIeAYIoImEeM ObICTPOM OXJIaXKICHUU B BOJE WU B Mmacie. B
pe3yabTare OBICTPOro OXJIAXKICHHUS CTalb MPUOOPETAET HOBYIO CTPYKTYPY CTPOECHHUS,
KOTOpasi Ha3bIBa€TCsl MAPTEHCUT. MapTEHCUT UMEET BBICOKYIO TBEPAOCTh, IO3TOMY H
CTajbHas JETalb NMpUOOpeTaeT BBICOKYIO TBEPAOCTh M H3HOCOCTOMKOCTh. Harpes
MPOU3BOJIUTCS B TA30IIJIAMEHHBIX WJIU AJIEKTPUUYECKUX Medax.

OOBEMHON 3aKajKe MOJBEPraloTCs CTAIM C BHICOKUM COJIEpPKaHUEM YTepojia
— Oomnbmre 0,35%. [lpu MeHbIIeM coaepKaHUU Yriiepoaa HEOOXOIUMBIX (ha30BBIX
MpeBpalleHud MpU OCTHIBAHUU CTalld HE mpoucxoAuT. Jlocturaemass B pe3ysbTaTe
00BEMHOM 3aKaiKyd TBEPIOCTh pa3lIMuHA Uil Pa3HBIX MapOK CTalield, 3aBUCUT OT

KOJIMYECTBa Yrjepoja U JEerupyroumx 3jieMeHToB. [luanazon tBEépmoctu 35...62
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enuHuIbl 1o mkane Poksemna (35...62 HRC). Hanpumep, Cranb 45 3akansercs 10

40...44 HRC, a OpicTpopexyias cranbs POMS no 56...60 HRC.

§ 6.2 Otmyck

OTtrycKy noABEpraroT 3aKal€HHbIE 3arOTOBKU. /{710 B TOM, YTO MOTYYHUBIIUIACS
B pe3yJibTaTe 3aKaJIKu MapTEHCUT HWMEET BBICOKYIO TBEPJOCTh, HO TaKXKe HMeEET
HEPAaBHOMEPHYIO CTPYKTYPY CTPOCHHUSI U CKIOHEH K XPYNKOMY pa3pyLICHUIO OT
yAapHbIX HArpy3ok, T.€. 3aKaJI€HHas JETaldb MOXET TpecHyTbhb. [loaTOoMy, mpoBOIAT
emé OJHYy TepMOOOpabOTKy, KOTOpas Ha3biBaeTcsi OTMycK. CyIIHOCTh OTITyCKa
COCTOMT B HArPEBAHUM CTAIbHOM 3aroToBKU A0 TeMieparypsl 200...350°C, Beiaepxke
IpU 3TOM TEMIIEpaType W MOCIEAYIOINIEM OCThIBAHWMM Ha Bo3ayxe. B pesynbrare
OTIyCKa CTPYKTypa MapTEHCHUTA CTaHOBUTCS Oojee paBHOMEpHOU. TBEpPIOCTH
3arOTOBKM HECKOJBKO CHUYKAETCS, HO TAKKE€ CHUMAETCS CKIOHHOCTh K XPYIKOMY
paspyuieHuto. [leranp oCcTaércss NOCTATOYHO TBEPAOM, MPOYHOM, U3HOCOCTOMKOW M
HECKJIOHHOW K XPYNKOMY pa3pylI€HHIO. Pa3nuyaroT HU3KUW, CPEAHUA W BBICOKHUI

ornyck. OHU OTIMYAIOTCS TEMIIEPATYpPOU HarpeBa 3aroTOBKH.

§ 6.3 LlemenTanms

IlemenTanMyu MOABEPrarOT CTAIM C HU3KUM COACPKAHUEM YIIIEpoJa — MEHee
0,35%. CymHocTh LEMEHTAMM COCTOMT B cieayromeM. CHauyana 3aroTOBKY W3
MaJOyIJIEpOJUCTON CTaly MOMEIIAIOT B YIJEPOJ COAEpKallylo cpeay (YyroJbHYIo
IblJIb, Ta30BYI0 KaMepy, YTOJIbHOKUCIYIO COJib). TamM MpPOUCXOIUT HaChIIIEHUE
IOBEPXHOCTHOI'O CJIOSI 3arOTOBKM yriepofoM. ['JyOMHa HachllleHUs COCTaBIISET
0,5...4 MM B 3aBUCMMOCTH OT BPE€MEHHM BBIIECPKKH. CTanab MOBEPXHOCTHOIO CIOS
CTAaHOBUTCSl BBICOKOYIJIEPOJUCTOM. 3aTeM MNpPOU3BOIAT 3aKkalky. B pesynbrare
MOBEPXHOCTHBIM CJIOM 3arOTOBKH MPUOOPETAET CTPYKTYPY MapTEHCHUTA, CTAHOBHUTCS

TBEPJBIM, a CEPALICBUHA JETAIM OCTAETCA BsA3KOM. [loaTOMY, Takas JieTaab COYETaCT
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BBICOKYIO TBEPIOCTH, H3HOCOCTOMKOCTH IIOBEPXHOCTHOTO CJIOSI M BA3KYIO CEPALICBUHY,

4TO 00€CIeUrBACT MPOYHOCTh U HECKIIOHHOCTh K XPYNKOMY Pa3pyIIeHHIO.

§ 6.4 3akanka TokaMH BBICOKOM YaCTOTHI

3akanke TBY mopBeprarorcsi cTaau C BBICOKUM COJE€pKAHUEM YIiepoja —
csoiie 0,35%. B ocHoBe 3TOTO Mporecca JexuT puznueckuid 3PpheKT — TOK BHICOKOU
4acTOThl MPOTEKAeT 10 T[OBEPXHOCTH NpOBOAHUKA. I[IpoBogHMKOM sBisieTCS
3arotoBka. Yepe3 3aroTOBKY MPOMYCKAIOT BBICOKOYACTOTHBIN TOK. IloBepXHOCTH
3aroTOBKHU paszorpeBaercs 10 BbICOKHX Temreparyp (cBoime 700°C) 3a HECKOJIBKO
CEKYH], a CEpALEBUHA OCTAETCS XOJOIHOM. 3aTeM MPOU3BOIAT OBICTPOE OXJIAXKICHHUE
B BOJIC WJIM B Maclie. B pe3ynbpTaTe moBepXHOCTh 3arOTOBKHU 3aKaJsIeTCsl UTIPUOOpeTaeT
BBICOKYIO TBEPIOCTh, a CepAlEBHHA OcCTaérca BaA3kou. lloatomy, Takas nerans
COYETAET BBICOKYIO TBEPAOCTb, M3HOCOCTOMKOCTh MOBEPXHOCTHOTO CJIOS M BSI3KYIO
CepJIIEBUHY, 4YTO OOECIEUYMBAECT MPOYHOCTh M HECKIOHHOCTh K XPYNKOMY

pa3pylUIECHUIO.

§ 6.5 OTxuUr

CyniHOCTh OT)KHra COCTOMT B HAarpeBaHMM 3arOTOBKM JI0 TEMIIEPATypbl
450...650°C, BbLOEpKKE NpH JTOW TeMIEpaType M NOCIEAYIOIIEM MEIJIEHHOM
OXJIAXJEHUU BMecTe ¢ neubto. CkopocTh ocThiBaHus coctasiser 50...100°C B yac.
OTXHUT TPUMEHSIETCS JJIs CHATUS BHYTPEHHHMX HaNpsDKEHUM Marepuaria 3aroTOBKH,
JUTSI IOJTy4YeHus: 00J1ee paBHOMEPHOU CTPYKTYphI CTPOSHUS METaJIa, JISTUCIIPaBICHUS
Ne(EKTOB KPUCTAJUINYECKOMN PeIIETKY MeTala.

BHyTpeHHue HanpsbkeHus oOpa3yloTcs B OTJIMBKA, CBAPHBIX 3aroTOBKax B
IUIACTUYECKH  J1€(OPMHUPOBAHHBIX 3aroTOBKax BCJIE/ICTBUE, HanpuMmep,
HEPaBHOMEPHOI'O  OCTBIBAaHMS pPAa3HbIX YYacTKOB OTJIMBKH.  Bmocnezacrsue,

BHYTPEHHHE HAMPSDKEHUS] MOTYT MPUBECTH K KOPOOJEHHUIO TOTOBBIX JAETalleH, T.e. K
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WUCKPUBIICHNUIO, CKPYYMBAHUIO U JPYIHM TIOTPEIIHOCTSAM  (OopMBI  meTanu.
CoOOTBETCTBEHHO, OTKHT MO3BOJISIET U30ekKaTh KOpoOieHus. OT)KUT TPUMEHSIETCS IS

OTBCTCTBCHHBIX, TOYHBIX I[GT&J'IGﬁI KOpI1yCOB, CTAHUH, JJIMHHOMCPHBIX BAJIOB U JP.

§ 6.6 Crapenue

EcrecTBeHHOE CTapeHHE 3aKIIOYaeTCsl B TOM, YTO 3arOTOBKH C BHYTPEHHUMU
HANPSHKEHUSIMU XPaHATCS MO/ OTKPBITHIM HEOOM (IO 0K AEM, CHETOM, BETPOM H T.1I.)
B TEYEHUE JUIMTEIIBHOTO BPEMEHM — OT IMOJyrojga a0 ABYX JeT. BHyTpeHHue
HaIlpsDKEHWST CHHUMAIOTCSL  BCIIEICTBUE €CTECTBEHHBIX IPOLIECCOB  pellaKCaluu
HanpsbkeHu. Ho takue mponeccsl NPOUCXOAAT B TEYEHUE JIIMTEIBHOIO BPEMEHH,
[I03TOMY 3arOTOBKM XPaHATC Tak H0iro. EcTecTBEHHOE CTapeHue CaMblil JIyYIInn
npolecc ISl CHATUS HaIpsSOKEHUH, TI03TOMY OH MPUMEHSETCA Il 0CO00 TOYHBIX,
OTBETCTBEHHBIX JI€TaJICH, HAIIPUMED, CTAHUH BBICOKOTOYHBIX CTAHKOB.

CyniecTByeT Takke UCKyCCTBEHHOE CTapeHME, KOrJja 3arOTOBKM HECKOJIBKO pa3
HarpeBaroT 10 temneparypsl 50...150°C n MemsIeHHO OCTyKaloT BMECTE C IEUbl0, a
3aTéM BHOBB CKJIAJbIBAlOT IOJ OTKPBITHIM HeOOM. B 3TOM cilydae cpok XpaHeHus

COKpamacTcAa 10 3...6 MecsieB. Ho ectectBeHHOE CTapCHUC Oonee 3(1)(1)CKTI/IBHO.

Bomnpocs! 1111 caMmOKOHTPOJIA

1) OOBsICHUTE CYITHOCTh OOBEMHOMN 3aKAIKH?

2) KakoBo Ha3zHaueHHe 00BEMHON 3aKayiku?

3) OOBsICHUTE CYNTHOCTD OTITyCKa?

4) Yem pa3nuyaroTcs ACTalH, MOABEPIHYThIC 00BEMHOMN 3aKaIKe U [IEMEHTAIMH?

5) Kaxkoit pusznyeckuii 3¢ GeKT JIeKHUT B OCHOBE 3aKAIKH TOKAMH BBICOKOH 4acTOTHI?
6) Kakumu mpeumyniectBamu o0JamaeT JaeTaib, mojaBepruyrtas 3akaike TBY, mo
CPaBHEHHIO C JICTAJIBIO, MOJABEPTHYTON 00BEMHOM 3aKanke?

7) KakoBo Ha3Ha4YeHHE OTXKHUTa?
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8) OOBsicHHTE CYIIHOCTB TpoIIecca CTapeHUs?

Jlekuus 7. OCHOBBI 3aTOTOBHTEIbHOI0 MNpou3BOJACTBA B MAIIHHOCTPOCHUH

B MammHOCTpO€HHMH TMOJA 3aroTOBKOW MPHUHATO MOHUMATh moiydaldpukar,
NOCTYyNAlOIMMA Ha MEXaHWYeCKylo 00paboTKy, B pe3yibTare KOTOpOH OH
npeBpamiaeTcs B TOAHYHO 1 cOopkm  netanb. llepen  3aroTOBUTENBHBIM
OPOM3BOJCTBOM  CTOMT 3ajaya I[OJIy4€HHS 3aroTOBOK C  MAaKCHUMAaJbHBIM
npulimkeHueM K (opMe M pa3MepaM TOTOBOM JeTalld, MaKCUMaJbHO YBEJIUYHTb
KOX(PGUIIMEHT HCIONB30BAHMUS METaula, T.€. OCTaBUTh Ha 0OpabOTKYy pe3aHHeM
MUHUMAJIbHO HEOOXOJUMBIE TMPUMYCKH U YMEHBIIUTh KOJMYECTBO MeETaa,
oOpalaeMoro B CTPYKKY.

OCHOBHBIMHU METO/IaMH TTOJTyYEHHS 3aTOTOBOK SIBJISIFOTCSI:

— JIUTBE;

— 00paboTKa METAJJIOB JIaBJIeHUEM (TU1acTUYECKOoe Ae(hOPMHUPOBAHNUE);

— TOJY4YEHHE 3aroTOBOK U3 IPOKATa;

— IIOJYYCHHC 3arOTOBOK MCTOJOM CBApPKH.

JInTeliHOE TPOU3BOCTBO
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JlureiiHoe MPOU3BOACTBO — ATO OTPACIb MAIIMHOCTPOEHHUS, U3rOTABIMBAIOLIAs
3arOTOBKM WM JeTald (OTIMBKHA) IyTEM 3aJMBKM PACIUIABICHHOIO MeETajlia
3aJJaHHOIO0 XHMMHUYECKOI0 COCTaBa B JINTEHHYIO (hOpMy, IOJOCTb KOTOPOM HMeEeT

KOH(UTypaluio OTIUBKHU. PaccMOTpUM HEKOTOPBIE CLIOCOOBI JTUTHSI.

Jlumué 6 3emnanvie popmul. Cxema JIUThs MOKA3aHA B 3eMJIIO MIOKa3aHa Ha PHUC.

7.1. Ha pucynke o0o3HaueHsbl 1 — oT/IMBKA (MoJlydaeMas 3aroToBKa), 2 — KaHaJIbl 715
3QJIMBKM PACIUIaBICHHOIO MeTauia, 3 — ¢GopMOBOYHAsI CMeCh, 4 — OomoKa (CTaJIbHOM
AIMUK 11 POPMOBOYHOM cMecH), 5 — JIUHUA pazbéma JUTeitHoi (Gopmbl. CHavana
M3TrOTaBIIMBAIOT METAIUNIMYECKYIO UM JEPEBSHHYI0 MOJENb. DTy MOJAENIb MOMENIAIOT
B HE3aTBEpJEBIIYI0 (POPMOBOYHYIO CMECh U COEOUHSIOT ABE MOIYyPOpPMBI. IDTOT
npoiiecc HaszbiBaeTcs popmoBkoit. DopmMoBOUHAS CMECh COCTOUT B OCHOBHOM H3IECKA
u oTBepknaemMor cMmodbl. [locie 3atBepaeBanust (OPMOBOYHOUM CMeECH OTY(HOPMBI
Pa3bEeIUHSIOT, W3BICKAIOT MOJE/b, BHOBb COCAUHSIOT JBE MOJy(HOPMBI U B
00pa3oBaBIIyIOCS TMOJOCTh Yepe3 KaHajbl 3aJIMBAIOT paciuiaBlieHHbId Metan. [locre
3aCThIBaHUS MeTajuia MoIy(QopMbl pa3beAUHSIOT MO JUHUM pazbéMa U U3BJIEKAIOT
oTiuBKy. DOPMOBOYHAS CMECh HUCIOIb3YETCSl OJIMH pa3, TaK KaK MPU W3BJICYCHUU
oTnuBKU (Qopma pa3buBaeTcsi, pacceimaercs. s moxydeHuss HOBOW OTIMBKHU

HEO0XO0MMO CHOBA MPOU3BOANTH (POPMOBKY. MOJIENb NCIIOIB3YETCIMHOTOKPATHO.

Puc. 7.1 JIuts€ B 3emiisiHble (GOPMBI
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JInThE B 3eMJTIO — CaMBbIil YHUBEPCAJIbHBIA U PAaCIpPOCTPaHEHHBIN CIIOCOO JIUThS.
OH npuMeHsieTcsl BO BCEX TUIAX MPOU3BOACTBA (€AUHUYHOM, CEPUHHOM, MAaCCOBOM) U
CIIYKUT JJIA TOJTYYEHHUs CaMbIX PA3JIMYHBIX MO Macce M KOH(GUTypalud OTIUBOK U3

JIFOOBIX JIMTEHHBIX CIIABOB.

Jlumvé no swvinaagiiemvim moodensm. ITOT coco0 OCHOBAH HAa NMPUMEHEHHUU

MoOJieJIell M3 JIETKOIUIaBKMX MaTepualioB, Hampumep, U3 Bocka. Cxema crmoco0a
nokaszaHa Ha puc. 7.2. Ha pucyHke o603HaueHbl 1 — Mojienb, 2 — 000J104Ka, 3 — KaHAJIbI
JUISL 3aJIMBKM paciulaBieHHoro Mertamia. CHadalla M3roTaBJIMBAIOT JIETKOIUIABKYIO
MOJIeNIb. 3aTe€M 3Ta MOJIEIb IMOKPBIBAETCS CIIOEM OrHEYNOPHBIX MOKphITHML. Ilocie
3aTBEep/IeBaHMsl OOOJOUKH, MPOU3BOAAT 3AJIMBKY paCIUIaBJICHHOTO MeTalljia, He
u3BieKas Monenb. [lpu 3aimMBKe MeTania MOJENb cpa3y pacIuiaBiIseTcs A0 KUAKOTO
COCTOSIHMSI U BBITECHSIETCSI U3 00O0JIOUKH 3ajuBacMbIM MeTaiuioM. [locnie 3acTeiBaHMs
MeTasia 000J04Ka pa3pyliaeTcsi ¥ 0CTaéTcs OTJIMBKA TpeOyeMoil KoH(pUTypalluu.
JlaHHBIM cOCOOOM  MOXXHO —TMOJIydaT OTIMBKM Maccod g0 150  kr.

[IpeumymecTBamu crocoba SBISIOTCS OTCYTCTBHE JIMHUU pazbéMa, Oojiee BBICOKAS

TOYHOCTBb M MCHbIIAA ICPOXOBATOCTD IO CPABHCHUIO C JIMTBEM B 3EMIIIO.

L;

Puc. 7.2 JIutb€ 1o BHITUIABIIEMBIM MOJAEIISM Puc. 7.3 JIuth€ B 0607109KOBBIE (HOPMBI
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Jlumvé 6 obonouxosvle gopmui. Cxema crocoba mokazaHa Ha puc. 7.3. Ha

pucyHke o0Oo3HaueHbl 1 — Mojenb, 2 — 000J0YKa, 3 — KaHaJIbl IS 3aJIUBKH
paciiaBJIeHHOro Metaiia, 4 — nuHusg pazbéma Gopmbl. CHavana M3roTaBIMBACTCS
MeTaJlITNYecKast WIIH IePEBSIHHAS MOJIEIb, KOTOPasi IIOKPBIBAETCSA CIOEM OTHEYTOPHBIX
KPacoK M TOKPBITHI Ha OCHOBE (eHOI(POpMaIbACTUAHBIX CMOA. TONIMHA TOKPBITHS
coctaBiget 5...15 mm. [locne 3aTBepaeBanus NOKPBITUA NoJydyaeTcst o0onouka. OHa
pa3pes3aeTcsl 1Mo JUHUHM pazbéMa, MOJAENb HM3BIEKAeTCs, a JBE MOIy(pOopMBbl BHOBH
coequnsitorcsi. Iloywaercss oOonouka, BHYTPH KOTOpOil 0OpasyeTcst TOJOCTb
TpeOyemoit koH(purypamuu. B 3Ty 000504Ky 3anmMBaeTcs pacruiaBICHHBIA METaJll.
[Tocne 3acThiBaHUs MeTaiia 000JI0UKa pa3pyIIaeTcs U OCTAaETCsl OTIUBKA TpeOyeMoit
KOH(UTYpaIIHH.

JlaHHBIM CcrOCOOOM  MOXXHO —TOJlydaT OTIMBKH Maccod g0 150  kr.
[IpeumymiectBamu crocoba SBJISAIOTCS Oojee BBICOKAs TOYHOCTh W MEHBIIAs
IIEPOXOBATOCTh MO CPABHEHUIO C TUTHEM B 3eMITI0. MOIENTb MOXKET HUCIIOJIb30BaThCS

MHOTOKPATHO.

Jlumvé 6 xoxunp. Kokunb — 3170 MeTamninyeckas nuteiHas ¢opma. OTIUBKU

NoJIyyaroT MyTéM CBOOOJHOM 3aJIMBKM PACIUIaBIEHHOTO MeTaia B KOKWIb. Cxema
criocoba mokaszana Ha puc. 7.4. Ha pucynke o0o3HaueHbl 1 — MojgocTh, 2 — aeranu
KOKWJIS, 3 — KaHaJ JIsl 3aJIUBKH PACIIIIaBICHHOTO MeTajuia, 4 — IMHUsA pazbéMadopMmal.
[lepen 3aiMBKOM BHYTPEHHHE IMOBEPXHOCTH KOKWIJISI 0OMa3bIBalOT OTHEYIIOPHBIMU
kpackamu u nogorpesaroT 10 300...500°C. ITocie 3acThIBaHMs METAIIIA YACTH KOKHJIS

Pa3bCANHAOT 1 NU3BJICKAKOT OTJIMBKY.
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Puc. 7.4 JIuteé B KOKWIb

Croitkocte kokwmisi coctaBiseT 300...500 ornuBok. ToOYHOCTH pa3zmMepoB
OTJIUBKM M KA4ye€CTBO MOBEPXHOCTH 3HAYUTEIHHO BBIIIEC, YEM IPHU JUTHE B 3EMIIIO.
Henocratkom crnoco0a sBisieTCS TPYAOEMKOCTh H3TOTOBJICHHSI CaMOTO KOKWJISL.

IToaToMy, OH HCTIOJIB3YETCSl B CEPUMHOM U MaCCOBOM IIPOU3BOJICTBE.

§ 7.2 IlonydeHue 3aroTOBOK METOAAMHU

00pabOTKH METAIIOB JIaBJICHHEM

O06paboTKO JaBJICHUEM HA3BIBAIOT MTPOIIECCHI MMOTYUYEHHUS 3aTOTOBOK | JAeTalieh
MaliuH  METOJAaMHU  IJJACTUYECKOTO  NeOopMUpOBaHHS  MarepuaioB.  ITO
neopMUpoBaHHE OCYIIECTBISECTCS CHUJIOBBIM BO3JIEMCTBUEM COOTBETCTBYIOIIETO

HHCTPYMCHTA Ha UCXOJHYIO 3aroTOBKY U3 IJIACTHYCCKOI'0 MaTcpHrala.

Koexa. OO6GopyaoBaHnue — KOBOYHBbIE MOJIOTBI M mpecchl. MHCTpymeHT
Ha3bpIBaeTcsi MoJIOT. OH MOXET uMeTh pasiauunyio ¢opmy. edpopmupoBanue
UCXOJHOM 3aroTOBKH OCYILECTBISETCS IPU YAApHOM BO3ACHCTBUM MHCTPYMEHTA.
KoBka cocTOMT M3 4epeqoBaHUS OCHOBHBIX M BCIIOMOTaTelbHbIX onepauuid. K

BCIIOMOI'aTCJIbHBIM OIICpalIUsAM OTHOCATCA HepI/IOI[I/ILIeCKI/Iﬁ HarpeB 3aroTOBKHU U
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CMeHa MHCTpyMeHTa. K OCHOBHBIM OmepanusiM OTHOCSTCS:

1) ocanmka — 3TO omepaius YMEHBIICHHUS BBICOTHI 3aTOTOBKU IPH YBEIHMYCHHUU
IUIOLIAAH MONIEPEYHOIO CEYEHUS;

2) TPOTSHKKA — O3TO OINEpanysi YMEHBIICHUS IUIOMIAAM MOMEPEYHOrO CCUCHUS
3arOTOBKHU IPH YBETUYEHUH €€ IITUHBL

3) mpomuBKa — 3TO OMNEpaIus MOJTYYCHHUS TIOJIOCTSH WIM OTBEPCTUH B 3arOTOBKE 32
CUET BBITECHEHUS METAJLIA,

4) orpyOKa — 3TO orepanus OTACICHHS YaCTH 3aTOTOBKH 10 HE3aMKHYTOMY KOHTYPY;

5) rubka — 3T0 omnepalus MPUAaHUs 3arOTOBKE H30THYTOU (DOPMBI 110 HE3aMKHYTOMY

KOHTYDY.

7 Iv’\l ‘ yaapel

\\ |
i\ ucxookas 3azomobka
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Puc. 7.5 KoBka B TOAKIagHbIX ITAMIIAX

Jlns moJiydeHussT KOBKOM 3aroToBOK 0oJjiee CIO0XKHOM (OpMBI MPUMEHSIOT
o JIKJIaAHbIe mTamIibl (puc. 7.5). Ha pucyHke 0603HaueHbl: 1 — MOJIOT (MHCTPYMEHT),
2 — monydaeMas 3arotoBka, 3 — MOJAKJIAAHOM mTamn. Ha pucyHke Takxke mokasaHa
MCXOJIHAsl 3arO0TOBKAa MPOCTOM MInHApUYeckoil opmbl. B mporecce KOBKM MOJIOT
HAHOCHUT IO UCXOJIHOM 3arOTOBKE yAapbl, OCYLIECTBIISIS OCHOBHBIE ONIepaliuy KOBKU. B
pe3yibTare 3aroToBKa MPUHUMAET KOH(PUTYpaluio MoAkiIagHoro mramma. [Ipudem
00BbEM M Macca UCXOJHOU U MOJTy4aeMOM 3arOTOBKH OJIMHAKOBHI.

KoBKy mpuMEHSIOT BO BCEX THIIaX MPOW3BOJCTBA, OCOOCHHO JJIS TOYYCHUS

prnHOI‘a6apI/ITHBIX 3aroToBOK. TOYHOCTh M Ka4y€CTBO IMOBCPXHOCTU 3arOTOBKH
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ocje KOBKYU HeBBICOKU: 14...17 xBanuret, Ra80.

Obvémnasn copsauas wmamnoska. 11ITaMIoBKa BBITIOJHICTCS Ha Pa3IMYHBIX
npeccax. MHCTpyMEHT I IITAMIIOBKM Has3biBaeTcs mrami. llltamn npenHasHaueH
JUISL U3TOTOBJIEHUS OJHOTO BUA 3arOTOBKU WM JIeTaI. OH COCTOUT U3 ABYX WIH TPEX
yacTeu: OJHOM HEIMOJBMI)KHOM M MOJABMXKHBIX. HemoaBmkHasi 4yacThb Ha3bIBaeTCs
MAaTpULIEH, TOABUKHAS — IIYaHCOHOM. B COEIMHEHHOM COCTOSHMM YacTH ILITamIlia
00pa3yloT 3aMKHYTYIO MOJOCTh OnpeneneéHHoN kKoHurypanuu. Cxema IITaMIOBKH
Moka3aHa Ha puc. 7.6, riae o0o3HaueHbl: 1 — yacTu mrammna, 2 — MOJ0CTh, KOTOpas

3allIOJIHSICTCHA ]_HTaMHyeMBIM MCTEU'IJ'IOM, 3 — JIUHUS paS’BéMa qaCTeﬁ mramiia.
7 f
% E A\
/) 5

Puc. 7.6 O0bp€MHas ropsiyast MITaMIOBKa

SRR

B kadecTBE MCXOOHBIX ISl IITAMIIOBKM IPUHUMAIOTCS 3arOTOBKH IPOCTOM
(bopMbl: HMJIMHIPUYECKOM, MpU3MaTUUYECKOM. B mponecce mTaMnoBKy 4acTH mITammna
CBOJIATCS BMECTE, METaJUl MCXOAHOW 3aroTOBKHM IJIACTHYECKU nAedopmupyercs u
MPUHUMAET KOH(PUTypalHio MoiocTu. Takum o0pa3oM, B IMPOLIECCE IITAMIIOBKH MOTYT
OBITh MOYYEeHBI 3aTOTOBKU CIOKHOW KOH(PUTYypaluu, ¢ OOJBIIUM MPUOINKEHHEM K
dbopme Oyaymei aetamu. Ilpuuém 00BEM HMCXOMHON M TOJIydaeMOM 3aroTOBKHU
OJIMHAKOB.

[IITamMmn — 3TO CIOKHBIM U JOPOrOCTOSIIIMM MHCTPYMEHT. B TO ke Bpems OH

MNPpUMCHACTCA AJIA IMOJYYCHUA OAHOI'O BHAA 3arOTOBOK. HOC—)TOMy MTaMIIOBKa
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MPUMEHSIETCS B CEPUHHOM M MAcCCOBOM IPOM3BOJACTBE, TJI€ MITaMI 00padaThIBacT
OompIKe mapTUH (COTHU WM THICSYM IITYK) OJUHAKOBBIX 3arOTOBOK, M CTOMMOCTD
mTammna pacnpelessieTcss Ha BCE M3rOoTOBIIsIEMble MM 3aroToBku. [IpenmyriecTBa
IITAMIIOBKHU: OOJbIIOE MPpUOIKeHue GopMbl 3ar0OTOBKU K Gopme Oyayiiel aeranu
Y, COOTBETCTBEHHO, BBICOKHI KOA(DPUITMEHT MCTIOIB30BaHMS METAIlJIa Ha ONEpaIusaxX
pe3aHus; BBICOKas IPOU3BOJUTEIBHOCTh, 00Jie€ BBICOKAs TOYHOCTh U KaueCTBO
MOBEPXHOCTH 10 CPABHEHUIO C OlepanusiMu KOBKU. [Ipubnmxenne (Hopmbl 3aroTOBKU
K ¢opMe JAeTald COKpalaeT KOJWYECTBO omepanuii oOpabOTKH pe3aHueM W,

COOTBETCTBEHHO, YMEHBIIIAET CTOUMOCTh MEXAHUUECKOW 00pabOTKHU.

§ 7.3 IlonydeHnue 3aroToBOK U3 MPOKATA

Mertamryprudeckas TPOMBIIIUICHHOCTh  BBIMYCKACT TPOKAT  Pa3IUIHOTO
npod Ui U3 pa3IMYHBIX MAPOK MaTepuanioB. Ha puc. 7.7 moka3aHbl HEKOTOPHIE BHIBI
mpoKaTa: a) IPyTOK — 3TO MPOKAT KPYTJIOT0 CEYCHUS Pa3IMUHbIX JTUAMETPOB; THAMETP
d mpyTKOB periiaMeHTUPYETCs, JUTHHA TTOCTABIISIEMBIX MTPYTKOB HE PETJIaMEHTHPYCTCSI
¥ MOKET OBITh pa3nu4HoOi: 4 MeTpa, 6 MeTpoB u OoJee.

0) IpoKaT MIECTUTPAHHOTO CEUEHUS; PETIaMEHTHUPYETCS pa3Mep MIECTUTPaHHHUKA S,
JTMaMETpP OMUCaHHOM okpyx)HOCcTH D — 3TO cripaBOYHEIH pa3mep.

B) TpyOHBIH TPOKAT, PETIaMEHTHUPYIOTCS HApYXHBIH AuameTp D u BHyTpeHHUI
nuametp d.

I') IPOKAT KBaJAPATHOTO WJIM MPSIMOYTOJIBLHOTO CEUCHHUS; PETJIaMEHTUPYETCS pa3Mep d.
1) TINCTOBOM MPOKAT; perlaMeHTUPYETCS TOJIIIMHA JTUCTA S, JUIMHA a U IMpYHa b nrcra

MOXKET OBITh pa3InyHON, 00bI9HO HE MeHee 1500 mm.
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Puc. 7.7 IIpodunu npoxara

Taxxe cymecTByeT QacoHHBIM TpokaT Oosiee CcJoXKHOro cedeHusa. Ha
MAaIIMHOCTPOUTENbHbIE HPEANPUATHS METAUl MOCTABISETCS OONBIIMMU MAPTUSIMMU.
JlnrHa npokara MOKeT ObITh Pa3IMYHOM, 0OBIYHO OT 4 10 9 MeTpoB. it nonydeHus
KOHKPETHOM 3arOTOBKHM OT IPOKAaTa HY>KHOI'O CEYEHUs U pasMEPOB OTPE3AETCS KYyCOK
TpeOyemoil anuHbl. Hanpumep, TpeGyercs MOJyduTh 3arOTOBKY KpPYIJIOTO CEYEHMSI

nuametpoM 25 MM u mrHON 100 MMm. [lnis aToro 6epércst mpyTOK AUamMeTpoM 25 MM
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U OT HEro orpesaercsa 3aroroBka B 100 MM 1nHOM, KOTOpas 3aTeM IIOCTYyHAeT Ha
MEXaHUYEeCKyr0 00paboTKy. [ pe3ku mMerasnia HCIOIb3YIOTCS Pa3IMuHbIE CIOCOOBI:
pe3Ka JMCKOBOM WJIM JIEHTOYHOM MUJION, pe3Kka adpa3uBHBIM KPYToM, Ta30IJIaMEeHHAs
pe3Ka, MIa3MeHHas pe3ka, pyOKa Ha THIIbOTUHHBIX HOXKHHIIAX U JIP.

3aroToBKH W3 MpOKaTa UMEIOT mpoctyio hopmy. Hanx HuMu He mpon3BOAHUTCA
JOTIOJTHUTENBHBIX 3arOTOBUTENIBHBIX OIEpaIuii, T0O3TOMY OHH CYIIECTBEHHO JCIIEBIIC
mtaMnoBok. Ho Takast 3arotroBka oObIYHO HE MTOXO03Ka M0 popMe Ha OyayIIyIO I€Tallb.
[ToaTomy, neTanb MOJHOCTHIO M3TOTABIMBAETCS METOIaMU 00pabOTKU pe3aHueEM, UTo
OPUBOIUT K YBEJIWYCHHWIO YHUCIA OINEpalyii pe3aHus, CHIKCHHIO Kod(uimeHTa
MCTIOJb30BaHUsI METalllIa U, COOTBETCTBEHHO, TIOBHIIICHUIO 3aTPAT HA MEXaHUYECKYIO
00paboTKy. 3aroTOBKM M3 MpOKaTa MUCHOJb3YIOTCS B €IMHUYHOM M MEIKOCEPHUITHOM
MIPOM3BOJICTBE B TEX CIIyYasiX, KOTJa SKOHOMHUYECKU HEIeIecO00pa3HO H3rOTaBINBATh

I[OpOFOCTO?IHII/II\/'I IITaMII M1 TpaTUTb BPECMA Ha IIOATIOTOBKY ITPOU3BOACTBA.

§ 7.4 CBapHbIe 3aTOTOBKH

CBapka — 3TO TEXHOJOTMYECKUM ITPOLIECC MOTYUYEHHS HEPa3bEMHBIXCOEAMHEHU
M3 METAJJIOB, CIJIABOB M JIPYTMX OJHOPOJHBIX M HEOJHOPOJHBIX MAaTEpHATOB B
pe3ynbTate oOpa3oBaHUS ATOMHO-MOJICKYJISPHBIX CBSI3€M MEXAy YacTUIIAMU
COCUMHSIEMBIX MaTepUaioB. B KauecTBE MCXOIHBIX 3arOTOBOK [JIi CBApKUA MOTYT
MIPUMEHATHCS MPOKAT U JUTHE. MICXOmHBIE 3arOTOBKM COEOUHSIIOT IPYT C APYTOM U
CcBapuBarOT. BenencrBue 3TOro cBapHasi 3aroTOBKa MOXET UMETh OYEHB CIIOXKHYIO
KOHQUTYpallMi0 TMpPU OTHOCUTEIBHO TMPOCTOM UM HETPYAOEMKOM TEXHOJIOTUHU
W3TOTOBJICHUS.

BcenencrBue HepaBHOMEPHBIX TEMIIEPATYPHBIX IIOJIEU TP CBAPKE U OCTHIBAHUU
CBApHBIE 3arOTOBKA HMMEIOT BHYTPEHHHE HampspkeHus. I[loatoMy, 1msi cHATHSA
HaIpPsHKEHU OTBETCTBEHHBIE 3arOTOBKM HEOOXOJMMO OTXHUraTh. BclienctBuecBoeit
HEOOJBIION TPYJOEMKOCTH U YHUBEPCATBHOCTH CBApPKy MPUMEHSIOT BO BCEX THUIIAX

IMpOU3BOACTBA. Haan/IMep, B CAMHUYHOM — JJI HOJYUYCHHUS 3aroTOBOK
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KOPIIYCHBIX  JI€TaJ€l; B CEPUMHOM WJIM MacCOBOM — JUIl COCIMHEHHUS
KpYITHOTa0ApUTHOM W MEJIKOH 3aroTOBKH, JUIS NMPHUCOSIWHECHHS K 0a30BOM Jeraiu

Pa3TUYHBIX KPOHIITEHHOB, TPOYIIHH.

§ 7.5 3aBepuiaroniue onepanuu 3aroTOBUTEILHOT0 MPOU3BOJICTBA

B ocHOBHOM K 3aBeplIaONIMM OIEpanusiM OTHOCATCS OYMCTKA 3arOTOBOK OT
OCTaTKOB (DOPMOBOYHOM CMECH, IIPUrapoB, OKAJIMHBI, a TaKXKe yIaJeHHe 000 U
JUTHUKOB (M3JIMIIHMA MeTalyl Ha 3arotoBke). Jlis 3Toil menm uMCHOIB3yHOTCS
NECKOCTpYWHast, IpoOeMETHAsL OUUCTKA, TAITOBKA U TPaBIICHUE.

Ileckocmpyiinaa _ouucmka — O3TO OYHCTKA 3arOTOBKM CTpPYEH IIECKa,

MOJaBaeMoOro CXKaTbiIM BO3AyXOM. llecumHku, JeTsmme ¢ OOJIBIIONW CKOPOCTBIO,
COMBAIOT C 3aroTOBKM OCTaTKH (POPMOBOYHON CMeCH, Tpsi3b, OKAJIUHY, OCTaBIISs
MPAKTHYECKA YHUCTYI0 METAJUIMYECKYIO0 IMOBEpXHOCTh. Ilpn mpobemETHO# oumMCTKe
BMECTO I€CKa UCIIOIB3YETCS CTalbHas WK CTEKIISTHHAS IpoOh (MEJIKUE IIapUKH).

Lanmoska Ncnoyib3yeTcs AJisl MEJIKUX U CPEHUX 3aTOTOBOK. 3arOTOBKH U MECOK
WM JIpoOb 3achimaroTcsl B OapabaH, KOTOpBI HAYMHACT BpAIIaThCS B Pa3sHBIX
HarnpaBJieHUsiX. B pe3ynbTaTe 3aroToBku B OapabaHe OUUIIAIOTCS.

Tpasnenue — 3TO OUMUCTKA 3arOTOBOK KHUCIOTOM (I CTaJIM W YyryHa) WU
METOYBI0 (11 aTFOMUHUS). DTO CaMblii Ka4€CTBEHHBIM, HO JOPOTOCTOSIIIUM METO]

OYHCTKHU.

Bonpocs! 11 caMOKOHTPOJIA

1) B 4ém coCcTOHT CYITHOCTH MTPOIIECCOB JIUTHS?

2) Kak nony4arot nureiiHyto GopMy IpH JIMThE B 3eMJTHO?

3) 13 kakux MaTepualioB H3rOTABIUBAIOT MOJICIb IPH JUTHE MO BIILIABISIEMbIM
MoJeIsam?

4) Ipu KaKuX Mporeccax JUThsI MOCIb UCTIOIb3YETCSI MHOTOKPATHO?

5) Kaxkoii crioco0 JINThs SIBIISIETCSI CAMBIM YHUBEPCATbHBIM?
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6) I[Ipu kakoM crioco0e TUThsI TuTelHas (popMa MCIIOIB3YeTCsI MHOTOKPATHO?

7) IlpuBeauTe onpeesiceHHEe TEPMUHA «KOKHITb)?

8) B uém coCTOUT CYNIHOCTh CITOCOO0B 00PaOOTKN METAJIOB JaBIeHUEM?

9) HazoBuTE OCHOBHBIC ONIEpaIU KOBKH?

10) CkonbKO pa3nuaHbIX KOHQUTYpaLUii 3aTOTOBOK HITH JIeTajei MOYKHO TOJTYYHTh
IIPY TOMOIIM OJTHOTO IITaMmna?

11) Ha ckonbko u3MeHsercs 00bEM MeTasuia B Ipoieccax 00pabOTKH JaBacHHEM?
12) B xakux TUIax MpOM3BOJICTBA IEJIECO00Pa3HO UCIIONIBb30BaTh MOKOBKU? [Touemy?
13) Kakue BbI 3HaeTe MpoQun mpokara?

14) Kakumu npeumyIiecTBaMu 00J1a1at0T 3arOTOBKH U3 pokarta’?

15) Kak mosiyuuTh 3aroToBKy U3 pokaTa?

16) Kakumu npenmyIiecTBaMu 00J1a1al0T CBapHbBIE 3arOTOBKU?

17) Yro ucrionb3yercs B Ka4eCTBE UCXOIHBIX 3aTOTOBOK ISl CBAPHBIX 3aTOTOBOK?
18) Kakwue cymiecTByr0T CriocOObl OYMCTKH 3aTOTOBOK?

19) CymHOCTh MECKOCTPYHHOM OUUCTKHU?

20) CyurHocTh TaaTOBKH?
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Jlekuusi 8. OcHOBHbBIE MOHATHS 0 pa3padoTKe

TeXHOJIOTMYECKHUX MPOLEeCCOB COOPKH

8.1 O6mue  moHATHA O  COOpPOYHBIX  MpoIeccax

TexHonornyeckuii nmporecc COOPKU MpeACTaBIsieT cCO00M YacTh
MPOU3BOJICTBEHHOTO  MpOLIECCa,  XapaKTEPU3YIOUIYIOCS  IMOCIEA0BATEIbHBIM
coelMHEeHnEeM U (uKcalreil Bcex JeTalleid, COCTaBISIONIUX Ty WIH HHYIO COOPOUYHYIO
eAUHUIY Wik uzfenue. Oukcanuio JeTajleid BBIMOJHIIOT MPU MOMOIIN Pa3IMYHBIX
BUJIOB coequHeHuil. CylIecTBYIOT pa3bEMHBIE U HepazbEéMHbIE coequHeHus. K
pPa3bEMHBIM OTHOCSTCS COCIMHEHUS, KOTOPhIE MOXKHO pa3beAUHUTH 0€3 HapyIIeHUs
LETOCTHOCTH JIeTAJIEH WIIK 3JIEMEHTOB coeuHeHus. K Hum oTHOCSTCS:

— pe3b00BBIE COSAMHEHUS TPU MTOMOIIK OOJITOB, BAHTOB, IITTUJICK U TaeK;

— COEIWHEHHUs JeTajeld C 3a30pOM, IIMOHOYHBIE, INUIMILEBBIE (3TU COCAUHEHUS
OBIBAIOT IMOJBMYKHBIMH M HETIOIBHYKHBIMH ).

K Hepa3bEMHBIM OTHOCSTCS COCAMHEHUS, KOTOpPHIE HENb3d pa3beIUHUTh 0e3
HapylIICHUsI [ETOCTHOCTH JETalel WM 3JIeMEHTOB coeanHeHus. K HuUM oTHocsTCs
CBapHbIE, MAasHbIE, KIIEEBbIE, 3aKJEMNOYHBIE COCTUHEHHMS, COCTUHEHHSI C HATATOM,
3aBAJILLIOBKOM.

COopounbie pabOThl COCTABISIOT 3HAUUTEIBHYIO 4acTh OOIIEH TPYIO0EMKOCTH
u3rotoBieHus uzneauit — ot 18 g0 40% B 3aBUCUMOCTU OT THIA MPOU3BOJCTBA U
KOHKPETHOTO M3/Ieusl. B MalmmHOCTPOCHUH TOTOBBIE U3/I€NIUsI OOBIYHO COOMpPAIOT Ha
TOM K€ 3aBOJle, IJI€ W3TOTOBIAIOT JETalu [JIsl 3TOro u3jenus. TOIbKO OYEHb
KpyIHOTa0apUTHBIE U3JENIHSI COOMPAIOT HA MECTE JKCIUTyaTaluu (MOabEMHBICKPAHBI,
TSOKENbIE CTAHKU, MOIIHBIE TypOuHbI). Ho U B 3TUX ciaydasix OOJBIIMHCTBO Y3JIOB
coOuMpaeTcsi Ha 3aBOJIC HW3TOTOBUTENE, a TaKKe TMPOU3ZBOAUTCA  OOTIas

npcaBapuTCIIbHaAA c60p1<a H IIPOU3BOIATCS UCIIBITAHUS.

§ 8.2 Bunsl paboT, BEITIOTHSAEMbIE B COOPOYHOM MPOU3BOJICTBE
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OcHosHbIMU onepavuimu C60DKM ABJIAOTCA ornepannuu COCIMHCHUA

COTIPATAEMBIX JIEMEHTOB M (UKCAIMKM WX MPABUIHLHOTO B3aUMHOTO PACIOJIOKECHHUS.
Y mo0oii  cOOpOYHON EAWMHUIIBI CYIIECTBYeT ©Oa3oBas JeTalib, K KOTOPOM
MPUCOCAUHSAIOTCS BCE OCTAJIbHBIE JETal U COOPOYHBIC €IUHUIIBI 00Jiee BBICOKUX
nopsikoB. PaznuyaroT y3i10Byr0 U o0mryro coopky. Ha y3moBoit cOopke MOITHOCTHIO
CcOOMpPAIOTCA CAMOCTOSITENbHBIE Y3JIbI (IBUTATENb, PEAYKTOP), CIIOCOOHBIE BBITIOJIHSTh
onpenenéuuble pyHkuuu. Ha obmieit cOopke Bce y3Ibl U JIeTalld, BXOJIAIINUE B COCTaB
U3JICNINSI, COEIMHSIIOTCS BMECTE B 3aKOHYEHHoe wuszaenue. Hampumep, ysznamu
aBTOMOOWJISL SIBJISIFOTCSI JIBUTAaTelbh, KOpoOKa IMepeMeHbl Iepenad, MPUBOJ Kojieca,
PEEUYHBII MEXaHU3M PYJIEBOTO YIIPaBIEHUS, TOPMO3HbIE IWJIUHJIPHI U MHOTHE APYTHE.
bazoBoii cOopouHOl equHUIEH aBTOMOOWIISI SIBISIETCS KY30B (CaM Ky30BCOCTOUT M3
MHOECTBA JIeTAJIeH, COeIUHSIEMBIX JIPYT C IPYrOM METOJIOM KOHTaKTHOMCBapku). Ha
oO1mieit cOopke Bce Y3IIbI MPHUCOSTUHSIOTCS K Ky30BY, U B PE3yibTaTe MOIydaeTCs

I'OTOBOC N3ACJINC — ABTOMOOMIIB.

Onexmpuueckas coopka u mowmadic. IlpenMeromM 3MeKTPOMOHTAXKHBIX PadoT

SBIISIETCS. M3TOTOBJICHHE TOKOMPOBOMAAIIUX COCAMHEHUW, DIIEKTPUUYECKUX U
AIIEKTPOMATrHUTHBIX cXeM. B cocTaB 3Tux paOOT BXOIAT 3arOTOBKA COEIMHUTEIbHBIX
MPOBOJIOB, BS3Ka JKTYTOB, BHYTPEHHHUH OJIIGKTPUYECKHUI MOHTaX H COCIUHEHHE
DIIEMEHTOB MOHTaKHOW cXxeMbl. Hampumep, B aBTOMOOWIE MO BCEMY KY30BY
IOPOKJIAAbIBAIOTCA  NPEIBAPUTENBHO  3arOTOBJICHHBIE JKTYThl  3JEKTPUUECKUX
poBoI0B. KOHIIBI MPOBOIOB MOATOTOBIICHEI ISl OBICTPOTO COSAMHEHHUS, T.€. UMEIOT
KJIEMMBl M KOHTakThl. B mporecce o0mel cOOpku MNpoBoja MOAKIIOUAIOTCA K
OPUCOEAMHIEMOMY K  Ky30BY  3JeKTpooOopynoBaHuio  (dapbsl,  crapTtep,
ANEKTPOOEH30HACOC, CUCTEMA 3aKUTAHUS, AIEKTPOCTEKIONOABbEMHUKY U JIp.). Takum
o0pa3oM, »BJIEKTPOMOHTaXHbIE pabOThl O00ecrneynBalOT TpedyeMoe COeAUHEHUE

3H€KTpOO60py,I[OBaHPI}I, HCTOYHHKA TOKA U OPTaHOB YIIPABJICHUA.

llooecomoeka demaneii k coopke. Ha 3Tux paboTax BBIIOJHSAIOTCS ONEPALIHH,
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o0ecreunBaroIIne JIETKOCTh U KayecTBO cOOpku. IIpoMbiBKa M mponayBKa AeTaiien
MOCJIe MEXaHUYECKOW 00pabOoTKH IpeTHa3HAUYCHA JJI YIaJICHUS CTPYKKHU,a0pa3uBHOMN
IbUIM, OCTAaTKOB CMAa30YHO-OXJIAKJIAOMIMX KUAKOcTe. Ilocie MOWKHM BBINOJHSIOT
CYLIKY.

OO6pyOka u 3auncTKa 3ayCEHIEB INpeAHA3HAueHa IS YIaJICHUs MEIKUX
ne(eKTOB Ha OTPaHUYECHHBIX YYACTKaX MOBEPXHOCTU. ITU pabOTHl MpeTHa3HAUYCHbI
JUIst 00sieryeHusi COOpKU MyTeM MOATOTOBKH (hacoK. 3ayCEHIIbl BCErja OCTAlOTCs Ha
KpOMKax JeTaJied MOcJe MEXaHWYeCKOW oO0pabOTKH BCIENCTBHE IUIACTUYECKUX
CBOICTB MeTajuta. MIX MOXKHO y1ansiTh Ha IOMOJHUTEIBHBIX OMEepalusaX MEXaHU4eCKOM
00pabOoTKH WK B MPOIIECCE MOJATOTOBKHU JIeTanel K cOOpKe.

CaepiieHrE OTBEPCTUM U Hape3aHUE pe3b0bl MPEIHA3HAYEHO JIJI U3TOTOBJICHUS
KPEMEKHBIX OTBEPCTHUI, HE U3TOTOBJIECHHBIX Ha OCHOBHBIX ONEPALUSAX MEXAHUYECKON
o0paboTku. Tak mocTymalroT B TeX clydasX, KOrja TpeOyeTcss TOYHOE B3aUMHOE
PACIIOJNIOKEHUE HECKOJIBKUX Y3JIOB Ha KpymHOrabapuTHOM 0a30BOM JeTaiu. Y3Jbl
CHayvajia BBICTABIIAIOT C TpeOyemoil TOYHOCTBIO, a 3aTeéM B HEOOXOJIMMBIX MeECTax
CBEPJIAT KPENEKHBIE OTBEPCTHUS, HAPE3AIOT pe3b0y U (PUKCUPYIOT MOJOKEHUE Y3IIO0B.

[ToaroroBky petaneil Kk COOpKE BBINOJHSIOT HAa COOPOYHBIX Y4YacTKax B
€IMHUYHOM WJIM MEJIKOCEpUHHOM NpPOM3BOJACTBE. B KpynmHOCEpUItTHOM M MaccOBOM
MIPOU3BOJICTBE MOJATOTOBKA BBIMTOJIHSIETCS B MPOLECCE MEXAHMUYECKOW 00pabOTKH, U

Ha COOpPOYHBIE YYACTKH JIETAIH MOCTYNAIOT MOJHOCTHIO TOTOBBIE K COOPKE.

Texnuueckuti _KOHmMPOIb U __UCNbIMaHus _uzoeauti. OTH pabOTbl Takke

BBITNOJIHSIOTCS B COOPOYHOM MTPOU3BOJICTBE. L{enbio TEXHUYECKOTr0 KOHTPOJIS SIBISETCS
OTIpEJICICHHE COOTBETCTBUS MPABUIBHOCTH Pa0bOThI, TOYHOCTH, MOIITHOCTH, CKOPOCTH,
HKOJIOTUYHOCTHU U IPYTUX MapaMeTpOB U3AEIUs TPEOyEeMbIM TEXHUUECKIMYCIOBHUSIM.
B ciydae BBIABICHMS HECOOTBETCTBHM ITPOM3BOJUTCS YCTPAaHEHUE BBISBICHHBIX
ne(eKToB, pPEryJMpoOBKa, MOJATMOHKA JUJISl JOCTHXKEHHS TpeOyeMbIX MapameTpoB.
Hanpumep, nBurareny HMCHOBITBIBAIOT HA MOIIMHOCTb, HA YHCTOTY BBIXJIONA, HA

KOB(b(i)I/IHI/IeHT ITOJIC3HOTI'O ,Z[CI;’ICTBI/IH. CTaHKU HMCIIBITHIBAIOT HA
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)KECTKOCTh, TOUHOCTD.

§ 8.3 TexHosornueckasi Oprauu3anus MpoLeccoB COOPKU

B 3aBrucHMOCTH OT THIIA MPOU3BOJCTBA (€AMHUYHOTO, CEPUITHOTO M MacCOBOTO)

U3MEHSAETCS W OpraHu3alus MpPoLeccoB COOpPKU. B eduHuyHom npouzsoocmee

TEXHOJIOTMYECKHE MTPOIIECCHI IETATLHO HE Pa3pabaThIBaIOT, a IETAI0T TOJIbKOHAMETKY
MIOCTIEIOBATEIPHOCTH OIEpanuii U MPHOIM3UTENBHO OIpPEAesIioT padouee Bpemsl.
JletanpHas pa3paboTKa 3KOHOMHYECKH HerenecooOpasHa. COOpka BBIMOTHSAETCS
MOCJIEIOBATEIbHO, OMEpallui HE pPa3AeNsioTcs Ha Oojee MpOCThie MEePeXObl.
BoapmMHCTBO onepaiuil BBIMOJIHAETCS 010M OpUragoiBhICOKOKBATU(UIUPOBAHHBIX
ciecapei, CrioCOOHBIX BBITIONHATh pa3inuHble cOOpouHble paboThl. Crienuanu3amms
CYIIECTBYET TOJBKO MO TpodeccusM, HampuMmep, cliecapb, dNMEKTpuK. Hebonbime
u3genus CcoOMparoTCsl OJHHMM BBICOKOKBAIM(HUIIMPOBAHHBIM ciecapeM. Takas
opraHu3zaius padoT Ha3bIBaeTCs COOpKa MO MPUHIIUITY KOHIEHTPAIUH.
Pa3HooOpa3Hasi HOMEHKIATypa W3AEIUN B €IUHUYHOM IPOU3BOJCTBE HE
MO3BOJIICT OCHAIATh COOPOYHBIC YUACTKU CIEIUAIBHON BBICOKOMPOU3BOIUTEIBHOM
OCHACTKOW M MHCTPYMEHTaMH. TaKyl OCHACTKY MPUMEHSIOT TOJIBKO B T€X CIIydasX,
Korjma 6e3 Heé HEBO3MOXKHO BBITIONHUTH KaKyKo-HUOYIb COOpOUHYIO omepainuio. B
OCHOBHOM TPUMEHSIOTCS YHUBEpCaJbHbIE PYYHBIE MHCTPYMEHTHI M OCHACTKa, HE
OTJIMYAIOLIUECS BBICOKOW MNPOU3BOAUTEIBHOCTHIO. [loATOMYy, KauecTBO COOpPKH
3aBHCUT OT BBITIOJHAOMUX €€ pabounx. B eAMHUYHOM MPOU3BOJICTBE BBHIMOIHICTCS

MHOI'O TIOATOTOBHUTCIIBHBIX pa60T: 3a49YUCTKa 3ayCCHIICB, IIPUI'OHKA, ITPOMbIBKA U T.[.

B ceputinom np0u3eodcmee HU3ICIINA  BBIITYCKAIOTCA  CCpUAMHU  UYCPC3

ONpEeNENEHHbIE MPOMEKYTKA BpPEMEHHU. TEXHOJOTMYECKHUU MPOIECC MOCTPOEH IO
MPUHLHUIY TapajuieIbHO-TIOCIEA0BATEIBHOTO BBINONHEHUST onepanuil. CloKHbIe
OTepaIyy pa3eisiFoTcs Ha 60siee MPOCThie MePEeX0Ibl, Pa3INYHbIe Y3JIbl COOMPAIOTCA
B pa3nuuHbIX Opuragax. [Ipu Takoit opranuzaium padoT CyIecTByeT Celnain3aiusi,

T.C. HCKOTOPBLIC BHUAbI pa60T BBIINTOJIHAKOTCA OJHHM pa60‘H/IM 501041
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Opuranoii. Crnenuanu3anys Mo3BOJsieT 3HAYUTEIbHO MOBBICUTH MPOU3BOAUTEIHLHOCTD
Tpylla U TPUBIEKaTh K paboTaM MeHee KBadu(UIMPOBAHHBIX pabounx. Beimyck
CepUsIMHU JIeTIaeT PKOHOMMUYECKH I1eJIecOOOpa3HbIM OCHAIATh COOPOYHBIE YUYACTKH
CTHEIMATU3UPOBAHHON OCHACTKOW, MEXaHU3HUPOBAHHBIM HHCTPYMEHTOM, YTO TaKXKe
3HAYUTEJIbHO  [OBBIIAET  MPOU3BOAUTENBHOCTh  TpyHa. lIpuroHousnele
MOATOTOBUTEIbHBIE PA0OTHI HA COOPKE CTAPAIOTCS UCKIIOUHTD.

B maccoeom npoussodcmee mpou3BOAAT JIETaIbHYIO pa3pabOTKy TeXIpoiiecca

coopku. Crienpanu3zanusi cOOpOUHBIX pabOT HaAWBBICIIAS, T.€. 32 KaXIbIM pabouum
MECTOM 3aKperieHa ojHa cOOpOouYHas olepalus, YTo MO3BOJISIET OCHAIATh pabouune
MECTa BBICOKOIIPOU3BOAUTEIIBHOW CIEIUAIBHOW OCHACTKOM, MEXAaHU3UPOBAHHBIM
WHCTPYMEHTOM, CHEIUAIbHBIMH COOPOYHBIMH CTEHIAMH, B pslIe CIIy4acs,
coopounbiMu JuHUSIMHU. [losTOMy, PabOTy MOTYT BBINIOJHATH paboynMe HUBKOM
kBapukanuu. KauectBo cOOpky B OOJbIIEH CTENEHU 3aBUCUT OT MPUMEHSIEMOTO
00OpyI0BaHUSI U MHCTPYMEHTOB. Takas opraHu3aius paboT Ha3bIBaeTCsl COOPKOI TIO
npuHuuny auddepennuanuu. [IpUuroHovynsie M TMOATOTOBUTENIbHBIE PaOOTHI Ha

C60p0‘-IHBIX y4dacTKax MOJIHOCTbIO UCKIIFOYAarOTCH.

Cmayuonapnasn u noogudicnas coopka. Ilpu crarmoHapHoil cOopke uznenue

MOJIHOCTHIO coOMpaeTcss Ha oJHOM pabouyem mecTe. Bee netanu, BXonsiue B COCTaB
W3JIeNIUs TIOCTYNalT Ha 3T0 pabodyee mecTo. COOpKa MOXKET BBIMOJHATHCS OHOM
Opuranoii (paboyuM) WM CMEHSIOIIMMUCS OpHUragaMu, KOTOPhIE CIICIHATA3UPYIOTCS
10 BUJIaM padoT.

[Ipu moaBuKHOIM cOOpKE HM37ENNE MOCIETOBATEIHHO MEPEMENIACTCS 10 BCEM
pabounM MecTaM, Ha Ka)JO0M M3 KOTOPBIX BBIMOJHSIETCS CBOS COOpOYHAasi omnepariusi.
[lepememnienne w3menus MOXXET OBITH CBOOOIHBIM WM TPHHYIUTEIbHBIM. [Ipu
CBOOOJ/IHOM TE€PEMEIICHUN H3JIeJIie MepeMelaeTcs caMuMu pabouyrnMu, OOBIYHO Ha
Tenexkax. [Ipu npuHyAUTEIHLHOM — OHO TIEPEMENIAETCS TPU TTOMOIIM TPAHCIIOPTHBIX
YCTPOMCTB, KOTOPHIE Ha3bIBatOTCS KOHBelepamu. KoHBeliep MOKeT OBITh HAIlOJIBHBIM,

MOJIBECHOM, HEPEPHIBHO AECUCTBYIOIINMN U IIATOBBIM.
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§ 8.4 ObopynoBaHre U UHCTPYMEHTHI,

IMPUMCHACMBIC B C60p0‘IHOM IIPONU3BOACTBC

B cOopouHOM MpoHM3BOACTBE MPUMEHSETCS ClIEayIoee 000pyA0BaHHE.

Yemanosounuvie u  3asrcummwie I’ZDMCHOCO6]Z€HM}1 CIyXaT ajid YCTAaHOBKH H

3aKperieHus coOupaeMbIx JeTajaei B TpeOyeMoM i COOPKU MOJIOKEHUH, a TaKkKe
JUISL TIpUJAHUS YCTOMYMBOCTH JieTajsiM mepen (ukcaiuedn U obserdyeHus cOOpKU.
[Ipucnoco6yieHuss MOTYyT ObITh YHUBEPCAIBHBIMU U CIICHHMAIBHBIMHU, C PYYHBIM U
MEXaHU3UPOBAHHBIM MPHUBOJOM B 3aBUCHUMOCTH OT THUIIAa MPOU3BOACTBA. OTHU
MPUCTIOCOOJICHHSI: TUCKH, OTIPABKH, CTPYOIIMHBI U JIP.

Pabouue I’ZDMCI’lOCO6]Z€Hu}Z NpCaAHasHa4YCHbl JJIA BBIIOJHCHUSA OTACIbHBIX

Omnepauuii: HapuMep, Uil YCTAaHOBKM TNIPYXWH, YIUIOTHUTEIBHBIX MAaHXET,
BAJIbIIEBAHUSI, 3aIIPECCOBKU U JIP.

Coopounslli  uncmpymenm. ITO WHCTPYMEHT [IJISl BBITIOJHEHUS Pa3TUYHBIX

COCJIMHEHUI: TaCeuHbIC KIIOUM, OTBEPTKU, MOJOTKH, TJIOCKOTYOIBI, KIICUM U JIp.
NHcTpyMeHT MoOXeT ObITh py4YHbIM M MeXaHu3upoBaHHbIM. Hampuwmep,
IMHEBMATUYECKUNA WM DJICKTPUYECKHM TaWKOBEPT — OTO MEXAHU3UPOBAHHBIN
uHCTpyMeHT. OH HMEeT MPUBOJ M 3aBOPAUYMBACT BUHT WJIM TaiiKy C OOJIbIION
CKOPOCTHI0. Pabounii TOJBKO MOJBOAUT FAiKOBEPT K Taiike, a yCUIUH IIs3aTSIruBaHUs
eMy MPUKIAIbIBATh HE HY>KHO. KpoMe Toro, COBpeMeHHbIE TalIKOBEPTHI 32aBOPAYNBAIOT
raiiku ¢ TpeOyeMbIM KpPYTAIIMM MOMEHTOM, T.€. aBTOMAaTHYECKU OOeCcreuuBaroT
Ka4yeCTBO COSAMHEHUS. B MaccoBOM MpOU3BOACTBE HCIOIB3YIOTCICOOPOUHBIE CTEH/BI.
OT10 Takoe 000pyJ0BaHUE, KOTOPOE COETUHSET B ceOe TpeOyeMble NJisi BBHITTOJHEHUS
olnepalyyd  YCTaHOBOYHbBIC,  3aXXUMHble,  paboyue  MPUCHOCOOJIEHUS U
MEXaHU3UPOBAHHBIA COOpPOUHBI HMHCTpYMeHT. COOpouHBIE CTEHABI pPabOTaOT B
aBTOMAaTHYECKOM WJIM MOJyaBTOMATHYECKOM PEKUME.

Pesxcywuii  uncmpymenm. — DTO  MHCTPYMEHTBI  JUIsl  BBITIOJIHEHHS

BCIIOMOTI'aTCJIIbHBIX M IIOATOTOBUTCIBbHBIX pa60T: 3aYUCTKHN 3ayCCHIICB, CBCPJICHUA
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OTBEPCTU U Hape3aHus pe3bObl, KieiiMeHus U T.4. K 3TuM nHCTpyMEeHTaM OTHOCSTCS
HANWIbHUKY, Haadumu, 3yOuia, KepHepbl, CBEpIAa, METYUKU MU Jp, a TaKxKe
3JIEKTPUYECKHE U THEBMAaTUUECKUE JPEH, HUIH(OBaIbHbIE MAIIMHBI U .

KOHWIDO]ZbHO'I/lS’Mepume]Zbele CD@OCWI@CI u I’ZDM60DbZ. Onn MMpEeaAHa3HAYCHDbI A1

MPOBEICHUSA TEXHUYECKOTO KOHTPOJISI M UCHBITAaHUN. J[JI1 pa3nuYHbIX BUAOBKOHTPOJIS
CYIIECTBYET MHOKECTBO PAa3JIWYHBIX CPEJCTB: IIYIbl, HHAUKATOPHl YacCOBOTO THIIA,
JTAHAMOMETPUYECKUE KIIFOUM, JUHAMOMETPHI, BATTMETPHI, CYETUYNKU, KOOPJAHMHATHO-
W3MEPUTENIbHBIE MAIIMHBI, TAXOMETPBI U MHOT'OE APYTOE.

Kpome Toro, B cO0poUHOM MPOU3BOCTBE UCTIONB3YIOTCS TEICKKU, KOHBEHEPHI,
pa3lIinuHbIe MOIBEMHO-TPAHCIIOPTHBIE YCTPOMCTBA, BEpPCTaKkU, COOPOUHBIE CTOJBI,
CHeIUalIbHbIe CTAaHIIUU (HAIpUMEp, CTAHIUS JI1 HAHECEHUS] TeépMETHKA WM KJiesl Ha

COEUHSEMBIE IOBEPXHOCTH), 000PYAOBAHNE IJI1 OKPACKH U JIp.

Bonpocs! a1 caMOKOHTPOJIA

1) Kakwne Buabl paboT BBIMOIHSIIOTCS B COOPOYHOM ITPOU3BOJICTBE?

2) Kakwue Buabpl MeXaHUYECKOW OOPaOOTKH MOI'YT BBIMOJHATHCA B COOPOUHOM
MIPOU3BOJICTBE?

3) Kakue uznenust coonparor Ha o01eii coopke?

4) Kakue nu3neausi COOMparoT Ha y3J0BoH cOopke?

5) HazoBuTe HEKOTOPHIC COOPOUHBIC HHCTPYMECHTHI?
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Jlekuusi 9. OcCHOBHbIEe NPUHUMIIBI Pa3padoTKH

TEXHOJOIHYECCKHUX MMPOIECCOB U3TOTOBJICHUA z[eTa.ﬂeﬁ MallluH

[IpoekTrpoBaHuEe TEXHOJOTMYECKUX MPOLECCOB M3TOTOBICHUS H3ICIUN
MAaIlIMHOCTPOCHHUS UMEET IEJIbIO 1aTh OAPOOHOE ONMCAHKE MPOIECCOB U3rOTOBICHUS
JeTamd C HEOOXOJUMBIMU TEXHUKO-3KOHOMHYECKUMH pacyéTaMyd U yCTaHOBUTH
HanOoJiee pallMOHAIBHBIA U SKOHOMHYHBIA CIIOCOO M3rOTOBJICHUS U3ienus. B cBoeit
paboTe WHIKEHEP-TEXHOJIOI pyKoBojcTByeTcss mnosnoxenusmu ['OCT 17420-72
«EnuHas cucremMa TEXHOJOTMYECKOW TMOJATOTOBKM TMpOM3BOJCTBA. Omnepanun
MEXaHUUYeCKO 00paboTKu pe3aHueM. TepMUHBI U OTIPEICIICHUS.

TexHooruyeckue mporecchl pa3padaTbiBalOT MPU OPraHU3aIuy MPOU3BOICTBA
HOBBIX HU3JICJIMM Ha MPEAIPUITUSIX WIH IIPU KOPPEKIIUH ITPOLIECCA U3TOTOBIICHUS YKE
OCBOCHHOM MPOYKIUH JJIs pealii3allii KOHCTPYKTUBHBIX YCOBEPIIICHCTBOBAHUMN UIIH
pallMOHAIU3ATOPCKUX  MPEMIOKEHUN.  TakKe  TEXHOJOTMYECKHE  MPOLIECCHI
pa3palaThIBAlOT MPU MPOCKTUPOBAHUM HOBBIX U PEKOHCTPYKIIMU CYHIECTBYIOIIMX
3aBOJIOB.

N3 Bcex peraneil, M3roTOBISIEMBIX B MAIIMHOCTPOUTEIBHOM MPOU3BOJICTBE
MOXHO BBIJICJIUTh PSAJl OCHOBHBIX THIOB: JIETalld THUMA «BaJl CTYNEHYATHIA», THIA
«BaJI-IIECTEPHS», THUIA «BTYJKa», TUNA «Kopmyc» u ap. IIpoextupoBaHue
VHIMBUTYAJIbHOTO TEXHOJIOTHYECKOI0 nporecca U3TOTOBJICHUS JIeTaIn
OCYILIECTBIISIETCST Ha 0a3e THUIIOBOTO TEXHOJIOTHYECKOro Ipoliecca, HampuMmep:
TUIMOBOT'0 TEXHOJIOTMYECKOTO MPOILIecca U3rOTOBIICHUS Bajla-IIIECTEPHU, KOpIyca HJp.
IIpu 5TOM MHXKEHEP-TEXHOJIOT YUUTHIBAET MHOKECTBO YCJIOBUM: TpeOOBaHUS YepTEKa
JIeTand, TOMAOBYIO IIPOrpaMMy BBIIYCKA, MAaTEpUAT JI€Tald, TEXHOJIOTHYECKHUE
BO3MOXKHOCTH MPEINPUITHS, KBATHU(PUKAIUIO pab0UuX U JIp.

TexHoJIOrMYeCKU Mpolecc TOKEH OOECIEUYUTh BBIMOJHEHUE CIETYIOUIUX

TpeOOBAHMIL: IO TOUHOCTH Pa3MEPOB, (HOPMbI, B3AUMHOTO PACIIOIOKEHUS U
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HIEPOXOBATOCTH IMOBEPXHOCTEU JETaJel; 10 Ka4eCTBY MaTepralla U MOBEPXHOCTEH
JieTajiel; o TOYHOCTH COOPKH; IO PErYJIMPOBKE U BBIBOY Ha IITATHBIM peKUMPAOOTHI
MamuHbl. Takum o0pa3oM, CIIPOEKTUPOBAHHBINA TEXHOJIOIMUECKUN MPOLECC TOJIKEH
IPU €ro OCYIIECTBICHUH TapaHTHPOBAHHO OOECHEYUTh BBINOJIHEHUE TPeOOBaHUM,
00yClaBIMBaIOLINX HOPMaIbHYIO paboTy TOTOBOro m3aenus. s qocTuxeHus 3Toi
LIEJIM PELIacTCsl KOMIUIEKC 3a/1a4.

Buvibop pauuonanvnoco memoda nonyuenus 3acomosku. llpu BeIOOpe mMeTona

MOJIYYEHUS] U KOHCTPYMPOBAHUU HCXOJHOM 3aroTOBKM HEOOXOAMMO CTPEMHUTCS K
MaKCHMaJIbHOMY COKpAIllEHUI0 O00pabOTKM MeTajia pe3aHueM IyTEM NpUIaHUs
3aroTOBKaM HauOoJIbIlIed TOYHOCTU W MPHUOJIMXKEHUs UX 1o QopMme, pazMepaMm u
KAa4eCTBY IMOBEPXHOCTEW K TOTOBBIM JETASAM. JTa 3a/1a4a HA3bIBAETCS — MOBBIILIEHUE
KO3 PUIMEHTA NCIIOJIB30BaHUs MeTallIa.

[Ipu BBIMOJIHEHHH 3TOW 3aJa4d HE TOJBKO 3KOHOMHUTCS METAJT BCIIEICTBUE
YMEHbILIEHUS IPUITYCKOB, HO M 3HAYUTEILHO YMEHBIIACTCA TPYA0EMKOCTHOOPAOOTKH
pe3aHueM,  COKpaulaercs  HOTPeOHOCTh B METANIOPEXKYIIUMX  CTaHKax,
TEXHOJIOTUYECKONM OCHACTKE, HMHCTPYMEHTaX W MPOW3BOJACTBEHHBIX IUIOMIAIAX,
CHIIKaeTCsl ce0eCTOMMOCTh BCETO MPOIlecca N3TOTOBJICHUS IeTallell MalllUH.

3aroToBKH, MIPUOIMKEHHBIE 110 (POpME U pa3MepaM K TOTOBOM AETAU MOTYYaroT
METO/IaMH OOBEMHOM TOpsiYeil IITaMIIOBKM, KOBKH, JIUThd. [IpenMyIiiecTBaMu Takux
3aroTOBOK SIBJISIETCSI BBICOKMHN KO3 (PUIIMEHT ucoab30Banus MeTaiia. Ho HavanbHas
CTOMMOCTb TaKHUX 3arOTOBOK 3HAYUTEIBHO BBILIE, YEM CTOMMOCTh METasljIa 3arOTOBKH,
TaK KaK MPEIIpUATHE HECET ONpPENEIEHHbIE 3aTpaThl HA TEXHOJOTHYECKHI Mpouece
MOJIYYEHHUs] TaKWX 3aroTOBOK: Ha OIUIATy TpyJa, Ha IITAMIIOBYIO WA JUTEHHYIO
OCHACTKy, OOOpyHOBaHHE, 3Hepropecypcbl u jap. Taxke Tpebyercss Bpems Ha
MOJITOTOBKY TEXHOJIOTMYECKOT0 IPOLECCa OJTyYEHHS 3aTOTOBKH.

B psage ciaydaeB (B €JMHUYHOM WM MEJIKOCEPUHHOM INPOU3BOJICTBE, IPU
HEJ0CTaTKE BPEMEHM Ha TEXHOJIOTMYECKYI0 MOATOTOBKY) MOKET OBbITh BBITOJHEE
UCTIOJb30BaTh 3arOTOBKM MPOCTOM (OpPMBI W3 TMpOKaTa, HECMOTPA Ha HUBKHI

KOB(b(i)I/IHI/IeHT HCIIOJIb30BaHus MeTaja. CTOMMOCTh 3aroTOBOK U3 IMpoKaTa
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HEBBICOKA ((paKTUYECKH TOJIBKO CTOMMOCTh MeTasuia). Ho mpu u3roTtoBiieHuumeTaneit
M3 TMpoKaTa 3HAYUTEIBHO TIOBBIMIAFOTCA 3aTpaThl Ha 0OpabOTKYy pe3aHHeM:
MOBBIIIACTCS  TPYAOEMKOCTh  OOpa0OTKH,  yBEJIMYHMBACTCS  IMOTPEOHOCTH B
METAJUIOPEKYIINX CTAaHKAX, TEXHOJIOTHIECKOW OCHACTKE, MHCTPYMEHTE, o0paraeTcs
B CTPYKKY OOJIBbIIION 00BEM MeTasla.

3ajada TEXHOJIOTa COCTOUT B TOM, YTOOBI B CYIIECTBYIOIIHUX MPOH3BOACTBEHHBIX
YCIIOBHSIX CPaBHUTh Pa3jIMYHBIC METOJBI TIOJYYCHHS 3aroTOBOK U BBIOpATh
YKOHOMHYECKH HanOoJiee pallMoOHaIbHBINA. T.€. MPUMEHHUTH 00Jiee JOPOTYIO 3aTOTOBKY
U YMCHBIIMTH 3aTpaThl Ha 00pabOTKYy pe3aHHWEeM WIM IPUMEHHUTH Oojiee ACHIEBYIO

34aIrO0TOBKY, HO IIOHCCTHU AOIIOJITHHUTCIIBHBIC 3aTPAThl HA o6pa60TKy PC3aHHUCM.

Paspabomka mexnonocuueckoco mapwipyma. TexXHOTOTHMYECKHA MapIIpyT
yCTaHaBJIMBAET METOJbl OOpaOOTKM TMOBEPXHOCTEH W  IMOCJIEAO0BATEIHbHOCTh
oneparuii. TakuM oOpa3om, 3ajada TEXHOJIOra COCTOMT B TOM, YTOOBI BBIOpaTh
METO/bl 00pabOTKM JeTalell M UX TOCIEIOBATEIbHOCTh, M TapaHTUPOBAHHO
oOecreynBaIIUX KadecTBOo jetameidl. Ha 0aze TexHOIOrHMYecKoro MapuipyTa
MpPOCKTUpYETCA TulaH o00paboTku neranu. Ilman o00pabOTKM  ycTaHaBIMBaeT
TEOPETUUYECKYIO0 CXeMy 0a3MpOBaHUS 3aTOTOBKH, ONIEPAIIMOHHBINA ICKHU3, TEXHUUECKHE
TpeOOBaHMSI K BBIMOJTHAEMON OIepaIiuy, MpeaBapuTeIIbHBINA BEIOOP 000pY0BaHUS.

[Tpu pa3paboTKe TEXHOIOTHYECKOTO MapIIpyTa TEXHOJOT JOJKEH yYHUTHIBATH
TEXHOJIOTUYECKHE BO3MOXHOCTU TPEANPHUITHS, BBIOPAHHBIH METOJ TOJTy4YeHUs
3arOTOBKH, BO3MOXHOCTH TI0 XPaHCHUIO 3arOTOBOK M TOTOBBIX HW3JICIHUH,
TPaHCTIOPTHBIE BO3MOXKHOCTH U JIP.

Bbl60p cpe()cme MEXHOJI02UUECKO20 OCHAUIEHUA. 33,[[3‘-13 9TOI'0 9Taria COCTOUT

B BEIOOpE HEOOXOAMMOTO 000PYI0BaHMU S, TPUCIIOCOOJICHUH, PEXKYIIUX HUHCTPYMEHTOB
U KOHTPOJBHBIX MPUCTIOCOOIEHUH M MHCTPYMEHTOB ISl KaXJAOW TEXHOJOTUYECKOMN
ormepanuu.  TeXHOJOTWMYecKas  OCHAcTKa  MOXeT  OBIThb  3aKymuieHa  Ha
CHCIUANTM3UPOBAHHBIX MPEANPUATUSIX WM CIPOCKTUPOBAHA W H3TOTOBJIICHA Ha
COOCTBEHHBIX TPOM3BOJICTBEHHBIX TuIomansx. Ilpu BeIOOpe 0OOpymOBaHMS

YUYUTBIBAIOTCA €TI0 TCXHOJOTMYCCKHUEC BO3MOKHOCTHU, TCXHUUCCKUC XAPAKTCPHCTHUKHU
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(pa3mepbl 00OpabaThIBaeMbIX J€Tajel, TOYHOCTh, MOIIMHOCTh). Takke HEOOXOIUMO
HPKOHOMHUYECKH OOOCHOBAaTh W BHIOpATh CTEMEHb CIENUATU3alUA 00OpYAOBAHMS:
yYHUBEpCaIbHOE, CIIEUATN3UPOBAHHOE, ClIelaIbHOe U 00opyaoBanue ¢ YITY.
VYHuBepcajgbHble CTAaHKM UMEIOT IIMPOKHM Juana3oH o0padaTbIBaeMbIX
pa3MepoB M pabOyuMx pEeXUMOB, OOJBIIYHO MOIIHOCTh, MOTYT OCHAaIAThCA
pa3sIUYHBIMU ~ TPUCIOCOOJIGHUSAMH W HMHCTPYMEHTaMH,  MOTYT  OBICTPO
NepeHaAIaKUBATHCS 111 00pabOTKH pa3InyHbIX Jgetaneil. Ho Takas yHuBepcanbHOCTb
MPUBOJUT K BBICOKOM CTOMMOCTHU CTaHKa. [IpOM3BOIUTENHLHOCTH YHUBEPCATHHBIX
CTAaHKOB HEBBICOKA, TAK KaK YINPAaBJIECHUE CTAHKOM MU BCIIOMOTaTeJbHbIE JEHCTBUS
OCYUIECTBIISIIOTCA B PyYHOM peXUME pabOUYMMHU BBICOKOW KBaTM(PHUKALIUHU, YTO TPeOyeT
HEMaJbIX 3aTpar BpeMeHu. Toibko paboyne TepeMenieHus HUHCTPYMEeHTa
OCYUIECTBJISIIOTCA MEXaHHW3MaMHU CTaHKA. YHHBEPCAIbHBIE CTAHKU HCIONB3YIOTCS B
€IMHUYHOM, MEJIKOCEPUITHOM M MHOTIa B CEpUIHOM MPOU3BOJICTBE.
Crnennanu3upoBaHHbIE CTAHKA UMEIOT Y3KHM Iuana3oH padodyux peKUMOB U
oOpabaTbhIBaeMbIX pasMepoB OJHOTHITHBIX JeTaJiei. PaGoTaror B
MOJTyaBTOMaTUYECKOM WM aBTOMAaTHYECKOM pEXHME, YTO MPHUBOJUT K BBICOKOM
MIPOU3BOJAUTENLHOCTH, TaK KaK BCE YNPABISAIOIINE BO3JIEUCTBHS U BCIIOMOTaTEIbHbIE
JIEUCTBUA OCYIIECTBIISIOTCS MEXaHU3MaMU CTaHKa, HACTPOSHHBIMU HAOIPEACIEHHYIO
paboty. CTOMMOCTh CHEIUAIU3UPOBAHHBIX CTAHKOB HUXKE, YEM YHHUBEPCAJIbHBIX, a
POU3BOJUTENFHOCTh 3HAUUTEIHHO BhIIE. HO OHM MMEIOT y3KHE TEXHOJOTHYECKHE
BO3MOXHOCTH U TPEOYIOT CI0KHOM U TUTEIbHON HaNAIKK Ha 00pabOTKY pa3IMyHbIX
neraneit. [loatomy, maptus oOpabarbiBaeMbIX JeTajed JOJKHA OBITh J1OCTaTOYHO
OonbIION, YTOOBI  CAENaTh  HCIOJb30BAHHUE  CICIHAIM3UPOBAHHOTO  CTAaHKA
DKOHOMHUYECKH BBITOAHBIM. Hananka BBIMONHSIETCS HalaJYuKaMH — BBICOKOH
KBaMpUKanuu, HO paboTaTh 3a CTAHKOM MOXET OMepaTrop HEBBICOKOU
kBaymmdukanun. Ero 3amada cBOAMTCS K yCTAHOBKE 3arOTOBOK U CHSITHUIO TOTOBBIX
neranei. [Ipuuém, onuH onepaTop MOXKET 00CIyKUBATh HECKOJILKOCTAHKOB: TIOKA HA

OJIHOM CTaHKE OCYIIECTBIIIETCS 00padOTKa, HA BTOPOM CTAHKE ONEPaTOp BBIINOIHSIET

pasrpy3Ky-3arpysKy.
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CrneunanbHble CTaHKU NPEeIHAa3HAYEHBbI 111 00pabOTKU TOJBKO OJHOW JETAJIH.
Co0TBETCTBEHHO, MPOTrpamMMa BbIITYCKa JJaHHOM JIeTallu JOJKHA ObITh OYE€Hb OOJIBILION
(KpynmHOCEepUilHOE WJIM MacCoOBOE€ MPOM3BOJCTBO), YTOOBI CHAENaTh 3aKYIKY
CHEIHUAIbHBIX CTAHKOB 3KOHOMHYECKH 000CHOBaHHOMW. IIpy mpekpaileHun BbITyCKa
JAHHOM JleTany, CIEeLHAIbHBIE CTaHKA CTAaHOBSATCA HEHYXHbIMH. CrernuaibHbIe
CTaHKM HMMEIOT TOJBKO OJWH Pabouuil pekuM W OJIUH oOpabaThiBaeMbI pa3Mep,
MUHHMAJIbHO HEOOXOAMMBIE pa3MEPbl U MOIIHOCTh, PadOTalOT B aBTOMATHYECKOM
pEXKUME C OYEHb BBICOKOW TPOU3BOAUTENBHOCTHIO. FIX CTOMMOCTD 3HAUMTEIBHO HUXKE
CTOMMOCTH YHUBEPCAIbHBIX CTAHKOB.

W3 crnennanbHbIX W CHEUAIM3UPOBAHHBIX CTAHKOB MOKET OBITh COCTaBIIEHA
aBTOMAaTUYECKas IMHUA U3rOTOBJIEHUs ieTanu. HeoOXxoaumble CTaHKU pacoiaratTcs
B TEXHOJIOTHYECKOM MMOCIIeI0BATEIbHOCTH (B COOTBETCTBUU C MAPIIPYTOM 00pabOTKH)
U COCQUHSIOTCS KOHBEWepoM, MpU MOMOIIM KOTOPOro MPOU3BOAMUTCS TNepenaya
3arOTOBOK MO TeXHojorumueckod memnu. OOpaboTka Ha aBTOMATHUECKUX JIMHUAX
OTJIMYAETCSl OUYEHb BBHICOKOW MPOU3BOJIUTENBHOCTHIO U HEBBICOKON CE0ECTOMMOCTHIO
o0paboTkn. Ho KOHCTpyupoBaHHE aBTOMATHYECKOW JHMHUM M TEXHOJOTHYECKas
MOJIFOTOBKA IMPOU3BOJICTBA TpeOyeT 3aTpaT BpeMEHU U (DUHAHCOBBIX CPEJICTB Ha
MIPOEKTUPOBAHHUE.

CTaHKM C YHCIIOBBIM MPOTPAMMHBIM YIPABIEHUEM COYETAIOT BBICOKYIO
IIPOU3BOAMUTEIBHOCTD, HIUPOKHE TEXHOJIOTHYECKHE BO3MOKHOCTH "
YHUBEPCAIBHOCTh, HO UMEIOT OYEHb BBICOKYI0 CTOMMOCTb. YIpaBJIE€HUE CTAaHKOM
OCYIIECTBIISIETCA YNPABJISAIONIEH NPOTPaMMOil, BBOAUMOW B YCTPOMCTBO UHMCIOBOTO
IIPOrPAMMHOIO  YNpaBJIEHUs. TpPAeKTOpHs JBHKEHHS HMHCTPYMEHTOB, PEKHUMBI
pe3aHus, CMeHa MHCTPYMEHTOB, 3aKpEIUICHHE U PACKPEIUICHHE 3arOTOBKU U JPYTrue
pabouue U BCIOMOTaTeNIbHbIE IEHCTBHSI OCYLIECTBISIOTCS B aBTOMATHYECKOM PEKUME
[0 YIpPAaBIAIOIIEH MPOrpaMMe, YTO OOECIEYMBAET BBICOKYIO NPOU3BOJUTEIBHOCTD.
Jnst 06paboTku apyroii neranu B ycrpoiictBo UITY BBoauTCS HOBas mporpamma.

Cranku ¢ YUITY TpeOyroT BBICOKOI opraHu3anuu npousBojacTBa. Mx mpocroit

IMPUHOCUT 3HAYHTCIILHBIC Y6BITKI/I. CTaHOK MOXKET IMpOCTanBaTh TOJBKO B KOpOTKI/Iﬁ
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MIEPUO]T BBOJA HOBOM MPOrpaMMbl U HAJAJAKHU. Y IPABISAIONIME MPOTrPAMMBbI TULITYTCS
OTAEJBHO OT CTaHKa TEXHOJOoramMu nporpammucramu. Hamagka ocyiiecTBisieTcs
BBICOKOKBAJIM(DUIIMPOBAHHBIMU HAJIATYMKAMU. 32 CTAHKOM MOXKET paboTaThonepaTop
HEBBICOKOW KBaJIM(PUKAIMH, 3a7]a4€il KOTOPOro OYyJIeT TOIbKO YCTAaHOBKA 3arOTOBOK U
cHsATHE O00paboTaHHBIX JeTanel co craHka. [lpuuém oauH omepaTop MOXKET
OJTHOBPEMEHHO OOCITY>KMBATh HECKOJBKO cTaHKOB ¢ YUIIY.

Ha ocnoBe crankoB ¢ UITY moskeT ObITh CKOMIUIEKTOBaHA JTMHUS U3TOTOBIICHUS
nerany. Kaxaplii CTaHOK BBINOJIHAET ONPENENEHHYIO onepanuto. Ilocne BpimonHeHus
Bcex oneparnuid ¢ UITY Oyner nmonydena rotoBas neraib. [lepenaya 3aroToBOK MEX1y
CTaHKaMH OCYIIECTBIISIETCSA MAPTUSMH, MPU MOMOIIM TEXHOJIOTHYECKOTO TPaHCIOPTa
(aBTONOTPY3UYUKH, TUKAIIBL, TPAKTOPHI).

Tak xak cranku ¢ UITY MoryT ObICTpO IIepeHaIaXuBaThCcsl Ha 00padOTKy IpyTron
JIeTAJIM TyTEM BBOJIA HOBOW YMNPABISAIOLIECH MPOTPAMMBI, TO U BCS JIMHUSI CTAHKOB C
YITY moxer ObITh OBICTPO TIEpPEHANIAXKEHA HA BBITYCK HOBOW Jneranu.Takue nTuHUN
Ha3bpIBalOT THOKUMHU mpousBoAcTBeHHbIMU cuctemMamu (I'TIC). I'TIC o6nagaror
BBICOKOM NPOU3BOAUTEIBHOCTBIO U YHUBEPCAIBHOCTHIO. [Ipennpustre,ocHaIEHHOE
['TIC, cnocoOHO OBICTPO HANTAXXUBAThH BBITYCK MPOAYKIIMH, BOCTPEOOBAHHOMN PHIHKOM.
Ho I'TIC Tpebyro BbICOKOI OpraHu3alyy NpOU3BOJCTBA, KBaTU(UKAIIMN NHXXEHEPOB-
TexHonoroB u HanaguukoB. I[Ipoctoit I'TIC wunm omuOKu B IPOEKTUPOBAHUU
TEXHOJIOTUYECKHUX MPOIIECCOB MPUBOIAT K CYIIECTBEHHBIMYOBITKAM.

Paspabomxa mexnonocuueckux onepayuii. Ha tanHoM 3tane paspadaTbiBaeTcs

KaXKJ1as1 Orepalus TeXHOJIOTHUeCKoro mporiecca. MHKeHep-TEeXHOJIOT BHIOUPAET CXeMy
MOCTPOCHUST OTEpaIiuii U BBITOJHEHUS TEXHOJIOTMYECKUX TMEPEX0JI0B, MPOU3BOJUT
pacy€éT TOYHOCTU TMOJYYEHHsI pa3MEpPOB, HA3HAUAET PEXKUMBI pe3aHusi (CKOPOCTb
OCHOBHOT'O JIBI)KEHUS PE3aHMsI, CKOPOCTh ABUKEHUH T10/1a4, IPUITYCK Ha 00paboTKYy),
YTOYHSET CPEACTBA TEXHOJIOTUUECKOTO OCHAIIECHUS.

B e1MHMYHOM U MEIKOCEpUMHOM MPOU3BOACTBE AJISI COKPAILIECHHS] BPEMEHHBIX
3aTpar Ha TEXHOJOTUYECKYH MOJTOTOBKY MPOU3BOJCTBA I€I€COO0pPA3HO HA3HAYATh

PCKUMBI pC3aHUA IO CIIPABOYHUKAM. I[aHHBIﬁ croco0 obecrieynBaeT CPCAHIOIO
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MPOU3BOJUTENHFHOCTh METAIIOPEKYIINX OMEpalnid, TaK KaK CIIPAaBOYHUKU JOJKHBI
o0ecreunBaTh PEXXUMbI PE3aHUSI, MOAXOISAIINE JIJIS JIFOOBIX YCIOBUN 00pabOTKH, a
IOTOMY YUUTBIBAIOT CaMbl€ HEOJIaroNpUsITHBIC YCIOBUS U, COOTBETCTBEHHO, CHUXKAIOT
cKopocTu pabounx JBHkeHHHA. K ycrnoBusiM 0OpabOTKM OTHOCATCA: MEXaHUYECKHE
CBOIcTBa 00pabaThIBaEMOro MarepHajia U MaTepuala pexyiieil 4aCTHMHCTPYMEHTA,
TpeOyemasi TOYHOCTh M IIIEPOXOBATOCTh 00pabOTaHHOW MOBEPXHOCTH, >KECTKOCTH
TEXHOJIOTHYECKONH CHCTEMBl CTaHKa, BHJA H COCTOSHHE 3arOTOBKH, HAIMYUE
OXJIAKICHMSI 30HBl PE3aHUs, MOIIHOCTh U KHHEMaTHYECKHE BO3MOXKHOCTH CTaHKa
CTaHKa, TpeOyemasi CTOHKOCTh MHCTPYMEHTA U JIp.

B xpymHOCEpuitHOM 1 MacCOBOM MTPOM3BOJICTBE PEKUMBI Pe3aHUs HAa3HAYAIOTCS
pacu€THbIM mNyTéM. Takoll cnoco0 3HAUWTENBHO Oosee TPyAOEMKUNA U Tpedyer
JIOTIOJIHUTENbHBIX 3aTpaT BPEMEHU Ha TEXHOJIOTMYECKYIO MTOATOTOBKY IPOU3BOJICTBA,
HO TIO3BOJISIET HA3HAYUTh MAaKCHMaJIbHO BO3MOXKHBIE PEXUMBI pE3aHUSA IS
KOHKPETHBIX yCJIOBHM 00pabOTKU. DTO 00€CIeurnBaeT BHICOKYIO TPOU3BOAUTEILHOCTh
METAJIOPEXKYIINX ONEepalui, 4TO SBJISETCS OJHUM U3 OCHOBHBIX YCIOBHH CHUKEHUS
ce0ECTOMMOCTH MEXaHW4YecKol o0paboTku. B KpymHOcepuiiHOM M MaccoBOM
MPOM3BOJICTBE BBITOJHEE 3aTPATUTh BpEMs Ha IETAIbHYIO pa3pabOTKy Omepaiu,
9TO0Bl 00ECIEeUYUTh MaKCHMAaJbHYI MPOU3BOJUTEIBHOCTh TPU HM3TOTOBIICHUHU
JIeTaJIeH.

Ha ocHoBe pexrMOB pe3aHUsl MPOU3BOAUTCS HOPMHPOBAHHUE OINEpALUi, T.€.
OTpe/ieTICHHE 3aTpaT BpEMEHH Ha BBITTOJIHEHUE KaXKI0H OTlepaliii 1 00IIero BpeMeH!
U3rOTOBJIEHU AeTanu. [Ipn HopMUpOBaHUU ONpeaeseTCs:

— MAIIMHHOE BPEMS — 3TO BpeMs HEMTOCPEACTBEHHON paboThl CTaHKa, KOT/1a Cpe3aeTcs
CTPYKKa,;

— BCIIOMOTaTeNIbHOE BPEMsI — 3TO BPEeMsI Ha 3aKPETUIEHUE U PaCKpEIICHNE 3ar0TOBKHY,
KOHTPOJIb JIeTaJIi, CMEHY HHCTPYMEHTA, XOJIOCThIE XO/bI U APYTUe BCIIOMOTaTeIbHbIC
JICHCTBUS,

— MOATOTOBUTENIBHO-3aKIIOYUTENIFHOE BPEMsI — 3TO BpeMsl Ha MOJATOTOBKY MapTHUU

ﬂeTaHeﬁ K 3aI1YCKY B IIPOU3BOJCTBO,
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— OIlepaTUBHOE BPEMS — 3TO BPEMSI BBINOJHEHUSI KOHKPETHON TEXHOJIOTHYECKOM
OnepaLuu;
— MITYYHOE BpeMsi — 3TO O0IIee BpeMs H3TOTOBJICHUS OJIHOM JIeTalu.
HopmupoBanue omnepanmii TakKe MOXKET MPOU3ZBOAUTCS IO CIPABOYHHKAM,
HOpPMAaTUBaM MPEANPUITUS UIU PACUETHBIM MYTEM.

OnpenensitoTcsi ONepalvoOHHbIE pa3Mepbl U HACTPOEYHBIE pa3Mepbl CTaHKA.
OrnepalluOHHBIA pa3Mep — 3TO pa3Mep IMOBEPXHOCTH JACTal, KOTOPBIH HYXKHO
MOJIYYUTh  TIOCJI€  BBIIOJHEHUS  OMNEpallMd  TEXHOJOTHYECKOro  IMpolecca.
OkoHYaTeNbHBIA pa3Mep MOBEPXHOCTH JeTalu (pa3Mep Mo YepTexKy) JOJKEH OBITh
MOJIy4yeH mocyie (UHUIIHOW omepanuu JJjis JaHHOW NoBepXHOCTH. OnepalnroHHbIC
pa3Mepbl MPOMEKYTOUHBIX OMNEpalid YYUTHIBAIOT MNPUIYCK HAa TMOCIEIYIOIINE
olepalyy U OTIUYAIOTCSA OT OKOHYATEIIBHOIO pa3Mepa MOBEPXHOCTH.

Hactpoeunslii pazmep craHka — 3TO pa3Mep, Ha KOTOPBIM HacTpauBaeTcCs
BEpIIMHA HMHCTPYMEHTa JUIsl BBIMOJHEHUsT 00paboTku. HacTpoeunsie pazmepbl
OTJINYAIOTCSL OT OMEPAIMOHHBIX. /€0 B TOM, YTO NMpU MEXaHWYECKOoW 00paboTke
AJIEMEHTHI TEXHOJIOIMYECKOM CUCTEMbI CTaHKa Je(POPMUPYIOTCS MO JEUCTBUEM CHJI
pe3aHusl Ha HEKOTOPYIO BeMWUYuHYy. BeeacTBre 3Toro sBieHus: pa3Mep MoBEPXHOCTU
nocjiae o0pabOTKU OTIWYAETCSl OT HACTPOCUHOrO pa3Mmepa CTaHKa (0T HECKOJIbKHUX
MUKPOH JI0 JECATHIX JIOJIEM MUJUIUMETpA). 3a/1adya TEXHOJIOTa COCTOUT B TOM, YTOOBI,
WCIIOJB3YS CHeIUaIbHble METObI pacuéra, ONMpeae/INTh HACTPOCUHBIC Pa3MeEphl IO
3a/IaHHBIM OTEPALIMOHHBIM pa3MepaM.

Odopmnenue MEeXHON02UYECKUX OOKVMEHMO8. CnpoeKTHUpOBaHHBIN

TEXHOJIOTUYECKUI mpoliecc odopmisieTcss B BUAE TEXHOJOTMYECKUX JOKYMEHTOB
CTaHJApTHBIX QopMm. B pesynbrare cocTaBieHUsS TEXHOJOTHMUYECKON JOKYMEHTALIMU
WH)KEHEPHO-TEXHUYECKUI TIepcoHal U paboune mojiy4aroT HEoOXOAUMBIE JaHHBIE U
WHCTPYKIMHU U1l peanu3aluuu pa3pabOTaHHOTO TEXHOJIOTMYECKOro Ipoliecca Ha
npeanpusiTdd. Buabsl  JOKyMEHTOB, HCIHOJb3YEMbIX NPU  MPOECKTUPOBAHUU
TEXHOJIOTUYECKUX TMPOIECCOB 00paboTku pe3anuem, pernameHtupoBanbl ['OCT
3.1404-86. D10 MapuIpyTHBIE KapThl, KAPTHI 3CKU30B U ONIEPAIIMOHHbBIE KapThl. B HUX

COJIEPXKUTCSI HHPOPMAIIUS O TEXHOJIOTHYECKOM MapuipyTe, 000pyI0BaHHH,
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TEXHOJIOTUYECKOW  OCHACTKE,  HMHCTPYMEHTax, ONEpPAallMOHHOM  BPEMEHH,
OMEPAMOHHBIX Pa3Mepax, HATMUYUH OXJIXKICHUHU U JIp. MapiipyTHbie KapThl U KapThl
ACKU30B IIPUMEHSIOTCS B EJUHUYHOM U MEJIKOCEPUIHOM MPOU3BOACTBE.

OrnepalliOHHBIC KapThl COJepkKaT MOAPOOHYI0 pa3pabOTKy TEXHOJOTHUYECKUX
omepalui H TOPUMEHAKTCI B CEPUMHOM, KPYINHOCEPUMHOM W MacCOBOM
npou3BojicTBe. OrepallMOHHbIE KapThl TaKKe COJEpkKaT ONEPAlUOHHBIA 3CKU3,
MH(OPMAIUIO O HACTPOEUHBIX pa3MepPaxX, PEKUMaxX pe3aHusl.

CHpoeKkTUpOBaHHBIM TEXHOJIOTMYECKUN IPOLECC SBISETCA OCHOBAHHUEM IS
OpraHu3allid CHAa0XeHUS OCHOBHBIMH M BCIOMOTaTEelbHBIMU MaTepUalaMH,
KAJICHJAPHOIO TUIAHUPOBAHUSA, TEXHUYECKOTO KOHTPOJIL, HHCTPYMEHTAIbHOTO U
TPAHCIIOPTHOTO OOECTICUEHHUsI, JIsi ONpeAeNIeHUs HEOOXOIMMBIX MPOU3BOICTBEHHBIX
IJIOMIA/ICH, IHEPreTHUYECKUX PpEeCcypcoB, paboueil cuibl, a Takxke s pacuéra

KallMTAaJIbHBIX 3aTpaT U ce0eCTOMMOCTH M3TrOTOBJICHHS AC€TaJId MJIN U3OCJIIHNA B ICIIOM.

Bonpocs! 11 caMOKOHTPOJIA

1) HazoBuTE OCHOBHBIC 3TAIbl MPOCKTUPOBAHHUS TEXHOJIOIHYECKOT0 Tporiecca?

2) Kak paznuuaercst 000pyI0BaHHUE 10 YPOBHIO CIICIIUATH3AIH?

3) Kaknmu xapakTepuCTHKaMU 00JIaal0T YHUBEPCATbHbBIC CTAHKH?

4) B kakux TUIax MPOM3BOJCTBA IIEJIECOOOPAa3HO HMCIOJIb30BaTh CICHHATbHBIC
CTaHKU?

5) Kak ocymiecTBisieTcst ynpasieHue ctankom ¢ UITY?

6) KakoBo cojepikaHune 3tamna «poeKTHPOBAHUE TEXHOJOTHUCCKUX OTepariuii»?
7) Kak BiusieT 3aroToBKa Ha ce0€CTOMMOCTD U3TOTOBJICHHUS JCTATN?

8) Kakue BH/IbI 3aTpaT BpEMEHH ONPEICIISIOTCS IPU HOPMUPOBAHUH OTICpaL|Hii?
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3aKJII0YEHUE

B y4yebHOM mocoOuu ObUIM PacCMOTPEHBI OCHOBHBIE BOMPOCHI, CBSI3AHHBIE C
COBPEMCHHBIM MaITHHOCTPOUTEIIBHBIM TIPOU3BOICTBOM. OTnuunTeILHOM
OCOOCHHOCTBIO MMOCOOUSI SIBISICTCA €r0 ajanTaius JJIs CTYJACHTOB dKOHOMHYECKHX
cnenanbHOCTel. [locie 0CBOEHMS M3I0KEHHOTO y4eOHOTO MaTeprala CIeIHaTuCThI
3HAIOT OCHOBHBIC TIOHSATHS MAIIMHOCTPOUTEIHLHOTO TPOU3BOJCTBA, TEOPHIO
0asupoBaHus, METOJIbl O00paOOTKM M 3aKOHOMEPHOCTH (OPMHUPOBAHUS CBOWCTB
W3JICTIUH, CpEJCTBa TEXHOJOTHMYECKOTO OCHAIICHUS ITIPOW3BOJICTBA, IPUHITUIIEI
MIPOCKTUPOBAHUS TEXHOJOTUYECKUX TMPOIIECCOB M3TOTOBJICHHS JCTAICd M COOPKH
MaIuH.

B yde6HOM mocoOuu ObUTH M3YyYEHBI pa3/ieiibl, PEKOMEHIOBAHHBIC IPUMEPHOMN
paboueil mporpamMMol JUCHHUIUIMHBI, 0JA00pEHHOM oTpacieBoil cekuuedr YMO mno
HPKOHOMHKE W YIPABICHUIO HA MIPEANPUIATHIX MAITHHOCTPOCHUS.

[Tocme ocBoeHuss kypca «OCHOBBI  TEXHOJOTHH  MAITUHOCTPOCHUS
CHEIUATMCTH SKOHOMUYECKHUX CTICIIHATBHOCTEN CTTOCOOHBI KAYECTBEHHOTTPOU3BOIHUTH
aHaJIM3 DKOHOMHUYECKOTO COCTOSHMSI MNPEANpUSTHS U  OLICHUBATh BIIMSHUE,
OKa3bIBAGMOE TEXHUYCCKUM M TEXHOJOTUYECKUM COCTOSHHEM NPEANPHUATHS Ha
PKOHOMHYECKHE TIOKa3aTelid, 3HAIOT POJb TEXHOJOTUYECKUX IMPOIIECCOB B
dbopmupoBaHUd  CeOECTOMMOCTH  W3JENUH,  MOHUMAIOT  3aKOHOMEPHOCTH

BSaHMOHeﬁCTBHH TCXHUKHN U DKOHOMMKMU.



