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PA3JAEJ 1
MATEPUAJIBI JJIs1 U3I'OTOBJIEHUS HITAMIIOB
T'OPSTYEHN M XOJJOJJHONH HITAMIIOBKH

MaTepuajibl H 3aroTOBKH [UIA JeTaJlell TaMNnoB H npecc-gopm

OcHOBHBIMU MaTepHUaliaMy, TPUMEHSEMbIMU JJI U3TOTOBJICHUS AeTalei
IITAMITOB U TIpecc-QopM, SIBISIFOTCS CTAU: YTIIEPOIUCcTasi OOBIKHOBEHHOTO
kauectBa 1o 'OCT 380—71,yriepoaucrasi kKauecTBeHHAs] KOHCTPYKIIMOHHAS 110
['OCT 1050—74 niermpoBanHas koHcTpykiuonHas mo 'OCT 4543—71u
uHCTpyMeHTanbHble — yrinepoauctas no [[OCT 1435—74u nerupoBaHHas Mo
['OCT 5950—73 ([20.]cM. Taba. 74—82).VriepoaucTyro cTallb 0OBIKHOBEHHOTO
KauecTBa UCIIOJIB3YIOT B MMPOW3BOICTBE MITAMIIOB | mpecc-(hopM B BUE
ropsiYeKaTaHoro mpokaTa Kpyrjioro, KBaJpaTHOTO, KBAAPATHOTO C 3aKPYTJICHUSIMU
U TIIECTUTPAHHOTO CEUYCHHM, a TAK)Ke B BHJIe TOPSUEKATAHBIX TI0JIOC U JTUCTOB.

VYriiepoaucTyto KauecTBeHHYI0 KOHCTPYKIIMOHHYIO U JIETUPOBAaHHYIO
KOHCTPYKIIMOHHYIO CTaJIA UCTIONB3YIOT TeX e COPTAMEHTOB, 32 HCKIIFOUESHHUEM
IIMPOKHUX ITOJIOC ¥ KPOME TOTO B BUJIEe KOBAaHOM, KaTMOPOBAaHHOMN KPYTIIOH,
KBaJ[paTHOW U IIECTUTPAHHON M XOJOJHOTSIHYTOU (CepeOpsHKHU) CO CreIMalbHON
OTJICJTIKOM ITOBEPXHOCTH.

HNHcTpyMeHTaNBHYIO YTIIEPOJAUCTYIO CTalb UCTIONB3YIOT BCeX
TIEPEUYUCIICHHBIX BHIIIE COPTAMEHTOB, 332 UCKIFOYCHHEM IITUPOKUX TTOJIOC U JIUCTOB.
HNHCcTpyMeHTaNBHYIO JIETUPOBAHHYIO CTAJTh UCIIOJIB3YIOT TeX ke COPTAMEHTOB, UTO
¥ MHCTPYMEHTAJIbHYIO YTIEPOIUCTYIO, 3a UCKIIFOUSHHUEM IT0JI0C.

CBoiicTBa cTalnieid, KOTOpbIe TOKHBI TIPH 3TOM YUUTHIBATHCS, TTIO3BOJISIOT
0JIpa3ieNInTh HCTPYMEHTAJIbHbIE CTAH Ha TPU TPYMIIHI [5].

K mepBoii rpy1iie OTHOCATCS Hemeniocmotikue cmaiu, IpuoopeTaroIIre
BBICOKYIO TBEPAOCTh, U3HOCOCTOMKOCTH M MIPOYHOCTH B PE3yJIbTATE 3aKAJIKH U
COXpaHsIOIINe 3T CBOMCTBA MpH Harpese 10 TeMrepatypsl He 6onee 20—300°C.
Cranu 3Toii rpyIIibl, B CBOIO OUepelb, MOAPA3NSIFOTCS Ha TOATPYIIIbI: BEICOKOM
TBEPJOCTH U MOBBIIIIEHHON BsI3KOCTU. CTalu BHICOKOM TBEpJOCTH B 3aBUCUMOCTHU
OT COCTABJISIIOIIMX 00JTaIal0T pa3IMYHON MPOKaInBaeMoCThIo: HeboubIoi (Y8A,
Y9A, V10A, V12A, 9X®, 13X), noseiiennoit (XBCI', XBI', 9XC) u BoIcoKOi
(7XT2BM)*).

Cranu HeOOMBIION MPOKATUBAEMOCTH — YTIIEPOJUCTHIC U
HU3KOJIETUPOBAaHHBIE—TIPOKAIMBAIOTCS TIOJTHOCTHIO B MIJIMHIPHUYECKUX 00pa3Iiax
nuametpom 10 10—15mm npu oxnakieHuH B BOJIe, YTO OTPAHUINBACT UX
npumeHeHne. OgHAKO B MITaMIax, paboTaroMUX ¢ TMHAMIYECKIMU Harpy3KamH,
3TO CTAHOBUTCS IMOJOKUTETHHBIM (akTopoM. CTay BEICOKOUM MPOKATNBAeMOCTH
MOTYT 00Jiee YCIIeITHO TPUMEHSITHCS B ClIydae HeOOXOAMMOCTH N3TOTOBICHUS
paboyero HCTPYMEHTA C KPYITHBIM CEUeHHEM M CIIOKHBIX KOHPUTYpaIuii. ITomMy
CIIOCOOCTBYIOT CBOMCTBA CTajell MPOKAIUBATHCS Ha OOJBIIYIO TIyOUHY U
3aKaJIMBAThCS IO BRICOKOW TBEPAOCTH MPU MEHEe PE3KMX OXJITKIAIOIINX Cpeiax.
bnarogaps mociegHeMy BO3MOXKHO TIPUMEHEHHUE TOPSUUX OXJIXKIAIOIINX CPEJT C
COOTBETCTBYIOIIUM PE3KUM yMEHbBIIICHHEM Je(OpMaIwii.

Cranu noBBIIICEHHON BS3KOCTH TaKXKe XapaKTepu3yroTcs
npokanuBaeMocThio: Hebobioi (Y7, 7X®) u nositenHoi (6XC, 6XB2C,



7X3.6X30C).

Hanpumep; ctans 6X3PC obnagaeT HU3KOM TBEpOCTHIO MTOCIIEe OT)KUTa,
YTO CIIOCOOCTBYET €€ UCIOJIb30BAHUIO VISl MATPULL, U3TOTOBIISIEMBIX XOJIOIHBIM
BbIZIaBJIMBaHUEM. B To jxe BpeMsi OHa coOXpaHsieT MeJIKOe 3€pHO MPH 3aKaJKe OT
TeMIiepaTyp, 00ecrneynBaoIINX BEICOKYIO TBEPAOCTh U MPOKAIMBAEMOCTh B
ceueHusix 10 /0—80mm.

Cranu nepBoii rpyInbl, Kak MPaBUIIO, MPUMEHSIIOT AJI U3TOTOBICHUS
pabouux nmerajeil MTaMITOB JTUCTOBOM IITAMITOBKH, a TAK)Ke YaCTUIHO — IPeCC-
dbopM 715 TUTaCTMACC | IITAMITOB XOJI0THONH 0O0BEMHOM IITAMIIOBKH, B YaCTHOCTH
— XOJIOTHOTO BhIaBnuBanus. [Ipu aTom nist getaneid, paboTaromux ¢ yaeTbHbIMH
Harpy3kamu Huke 1000MI1a, ucnonb3yroT cTaiyu HeOOBIION MPOKATNBAEMOCTH,
¢ Harpy3kamu 10 1500MIla — noBeieHHOM 1 ¢ Harpy3kamu cBbiiie 1500MI1a
— BBICOKOY IIPOKAJIMBAEMOCTH.

Ko BTOpOIi rpyIine oTHOCSTCS nosymennocmotikue cmanu, IpuodpeTaroime
B pe3yJibTaTe 3aKajK{ BbICOKHE TBEPIOCTh, N3HOCOCTOMKOCTh ¥ MPOYHOCTh U
COXpaHsIOIINe 3TU CBOMCTBA MpH Harpese 10 Temrepatyp 350—450°C. Bee
CTaJIM, OTHOCSIIIMECS K 3TOU rpyIe, 00JaAaoT BEICOKOM MPOKATMBAEMOCTHIO U
Tak)Ke MoApa3AelissoTCs Ha IBe MOrPYIIbI: BEICOKOM TBEPIOCTH U MOBBIIIEHHON
BSA3KOCTH.

Hekoropsie ctanu Beicokoii TBepaocT (X12M, X6B®d, X12d1) obnanator
MOBBILLIEHHOM N3HOCOCTOUKOCTBIO U YMEPEHHBIM COIIPOTUBIIEHUEM IIIIACTUYECKOU
nepopmaruu. OHM pokanuBaroTes Ha Timyouny 10 200MM, ob6nagaroT Xoporiei
KOBKOCTBIO U IITH(YeMOcThI0. JIpyrue ctaimu Beicokoi TBepaocth (X12
X12BM) 00671a1at0T BEICOKOM U3HOCOCTONKOCTBIO M YMEPEHHBIM COITPOTHUBIICHHEM
actudeckoit neopmanuu. OHM Takke TmpoKaguBaroTces Ha riryouny 200mm,
00J1a71ar0T yIOBIETBOPHUTEIBHOMN TH(DYEMOCTBIO U KOBKOCTHIO. MIX BhICOKAs
M3HOCOCTOMKOCTH 00eCTIeUMBAETCS JIUIIIb IPU HE3HAYUTEIbHBIX JUHAMUYECKUX
Harpy3Kkax.

[TonyTrennocTolikue cTaiy MOATPYIINbl BHICOKOW TBEpIOCTH, KaK MPaBUIIo,
WCIIONIb3YIOT JJIsi U3TOTOBJICHUS JIeTajiel, IITaMIIOB JTUCTOBOM IITaMITOBKH, Mpecc-
dbopM [J1s1 TIacTMAacC U LITAMIIOB XOJI0IHON 00OBEMHOM IITAMIIOBKH TIPHU BBICOKHUX
yneabHbIX Harpyskax (6omee 1000—150MI1a). [TonyremiocToiikue cTamu
noArpymims! noseiierHoi Baskoctu (5XHM, 5XI'™, 5XHCB) obnanatot
BBICOKHM COTIPOTHUBIICHUEM IJIACTUYECKOM TeopMalii U XpynKoMy pa3pyIieHUIo
MIpY TUHAMWYECKUX HAarpy3Kax, a Tak)Ke HeUyBCTBUTEILHBI K XPYITKOCTH BTOPOTO
pona (500—560€). Onu, kpome TOrO, 0OJIATAIOT YIOBIETBOPUTEIHLHON
pasrapocToikocThio. HemocTaTok 3THX cTaneii— CpaBHUTEIBHO HU3KAS
HU3HOCOCTOUKOCTH. CTaJIi 3TOM MOATPYIITBEI PEKOMEHIYIOTCS JTsl KPYITHBIX
MOJIOTOBBIX IITAMIIOB, 0230BBIX JeTaJIel IMTAaMIIOB KPUBOIIHITHBIX
ropsYeIITaMIIOBOYHBIX ITPECCOB, Mpecc-hopM ISl IUThSI METAJIIIOB MO/
JTaBIICHUEM.

Tpetbst rpynna - mennocmotikue cmanu. B pe3ynbrare 3aKajiky -U OTIIyCKa
ot Temmneparyp 500—625€C takue ctanu npruoOpeTaroT BHICOKYIO TBEPAOCTD,
CTOMKOCTH M MPOYHOCTh U COXPAHSIOT 3T CBOMCTBA MPHU HArpeBe 0 TeMIiepaTyp
625—740°C. Otu cranu 06J1a1al0T BEICOKOW MPOKaIMBaeMOCThI0. Kak u ctanu



MPEABIAYIIAX TPYIIN, OHU TTOAPA3IeSIOTCS Ha MTOATPYIIIIBI: BBICOKON TBEPIOCTH
(6wicTpopexytue ctanu, PEM5, PGM3) 1 moBbIIIeHHOW BA3KOCTH (IITAMIIOBBIE).

TemnocToiikue cTaiy MOBBIIICHHON BSI3KOCTH TJIABHBIM 00pa3oM
npeIHa3HaYeHBI AJIs1 U3TOTOBJICHHMSI IITAMIIOB FOpsYei MITAMIIOBKH | Ipecc-(hopm
IUTSL TATHS] METAJUIOB o1 AaBiieHneM. OHM B CBOIO OuYepelib, OJIPa3AeIITIOTCs
Ha CTaJI: a) C YMEPEHHOM TeIIOCTORKOCTBIO, COXPAHSIOIIME TBEPIOCTh U
npouHocte 10 Temieparyp S00T (4X3BM®); 6) ¢ nmoBbIlIeHHO
TETJIOCTORKOCTBIO, COXPAHSIONINEe TBEPAOCTh ¥ MPOYHOCTH JO
temneparyp 590—610C (4X5B20C, 4X5MDC, 4X4ABMOC, 3X2B38D,
4X2B5M®, 5X3B3M®C); B) ¢ BBICOKOH TEIUIOCTOWKOCTBIO, COXPAHSIOIINE
tBepaocth HRC 45mpu Harpese no temneparyp 740°C u obGnanaroiiye BEICOKOK
Pa3rapoCTOMKOCTBIO.

Cranu ¢ OBBIIIEHHON TETNIOCTOMKOCTHIO HanboJiee MMPOKO UCTIONIB3YIOT
JUTSL I3TOTOBIICHUS IITAaMIOB | ripecc-popm. [Tpu BeIOOpe 3THX cTamnei criemayeT
YUUTHIBATh Psifi 0COOCHHOCTEW UX CBOHCTB.

Cranu 4X5B2DC, 4X5MDC u 4X4BM®DC 001a1ar0T BHICOKOH
3aKaJIMBAEMOCTHIO, TIPOKATMBAEMOCTBIO, XOPOIIeH pa3rapoCTONKOCTRIO, YIapHOH
BSI3KOCTBIO; pEKOMEHIYIOTCS JUISl U3TOTOBIICHUS JIeTajel, paboTaromux B
YCIIOBUSIX 3HAUUTEIBHBIX YACITBHBIX HATPY30K, B TOM YUCIIE yAapHBIX, PE3KOU
CMEHBI BEICOKOW U HU3KOH TeMIiepaTyp, OAHAKO ITPH HarpeBe JeTalei, He
npesbiiaromieM temmneparypbl 620—640°C, Boilie KOTOPOit HAYMHAETCS
WHTEHCHUBHOE pa3ylnpoYHEeHHE.

Cranu 3X2B8®d, 4X2B5M® n 5X3B3M®C 00namaroT BEICOKOHA
HU3HOCOCTOMKOCTHIO, XOPOIIIeH pa3rapoCTOMKOCTHIO U O0Jiee BEICOKOMH 1O
cpaBHEeHMIO cO cTalbio 4X5B2OC temnocToiikocThio. X oTpuliaTenbHbIe
KauecTBa — HHU3KOE COTMPOTUBIICHUE XPYTIKOMY pa3pyIIeHUIO, 0COOSHHO MpH
yIapHBIX Harpy3kax, Ioxasi 00padaTbiBaeMOCTh JJaBJICHHEM, YyBCTBUTEIHHOCTH K
TpelMHaM 1 KOpoOsieHuto U OoJiee HU3KMe, yeM y ctainu 4X5B20C,
MIPOKAJTMBAEMOCTh 1 3aKalIMBaeMOCTh. BelieicTBre TakuX 0OCOOCHHOCTEH 3TH CTalH
PEKOMEHIYIOTCS AJIs AeTallell CpaBHUTENBHO TPOCTHIX POPM M HEOOIBIIIIX
pa3MepoB, pabOTAOIINX B YCIOBHSIX CTATHUECKOTO HATrpy>KeHUs, HO
MO/IBEP>KEHHBIX HarpeBy /10 BecbMa BbhICOKUX Temmeparyp: 650— 700°C.

Hapsiny co cransimu u1st ©3TOTOBIICHUS IeTajlel MTaMIIoB U Tipecc-(hopM
IIMPOKO UCTIONB3YIOTCs uyryHHI (cepuit mo ['OCT 1412—79 MmoaudunupoBaHHBIA
cepuit), crieninaIbHbIe YyT'YHBI, ApyTHe TuThle ciiaBbl (0pon3a bp. AJKH 10—4—
410 I'OCT 18175— 78& bp. A’XKH 11—6—6mn0 'OCT 493—79,xaponpoyHslii
cwiaB XH70BMTIHO o 'OCT 5632—72) ctansHoe nuthe o 'OCT 977-75u
TBepJbie MeTalutokepamudeckue cruiassl o ['OCT 3882—74.

[IInpoko MpUMEHSIOT TaK)kKe HeMeTNTNIecKre MaTepraibl. J[Jis mrammoB
JMCTOBOM IITaMIOBKH Hcnob3ytoT 6ydepa mo 'OCT 22188—76—+FOCT
22202— 76 U3roTOBIISIOIIAECS U3 JINCTOBOM TEXHUUECKOW MaciI00EH30CTONKON
pe3unsl, noctapisieMoit o 'OCT 7338—77 JIns mraMmioBKu AeTaneit u3
JIMCTOBBIX MaTEPUAJIOB IIACTUYHON Cpelloi MpuMeHsieTcs morypetan mo TY 84-
404—73u TY 38103-133—72B kadecTBe MaTepuaioB JJIsl U3TOTOBJICHUSI
OCHOBHBIX U BCIIOMOTATebHBIX JIeTaIeH TaMIIOB ITUPOKO MPUMEHSIOT



TJIACTUYECKUE MACCHI.

CTAJIN JJid KYBUKOB MOJIOTOBBIX HITAMIIOB

B nporecce skcrmyaranyy MOJIOTOBbIE IITAMIIbl, KpOMe YIAapHBIX HArpy3o0K,
BBICOKOT'O TPEHHUSI U JIaBlieHus ehopMUpPyEeMOTo MeTajljia Ha TOBEPXHOCTh
IpaBIOPHI LITAMIIa, UCTIBITHIBAIOT TAK)Ke U 3HAUUTENIbHbIE TEPMUYECKHE
HanpspkeHus. TepMuyueckre Hanps>KeHUsI BOSHUKAIOT M3-3a MOBBIIICHHUS
TeMIlepaTypbl pabounX AJIEMEHTOB IITaMIa U HUKINYECKUX KoJjeOaHuit
TeMITepaTyphbl TOBEPXHOCTH PYYbs IIITAMIIA.

[TosTomy TpeGoBanwmsI, MpeabIBIsiEMbIe K CBOHCTBAM CTajlel, MPUMEHSIeMBIX
JUTSI I3TOTOBJICHUS MOJIOTOBBIX IIITAMIIOB, O4eHBb BHICOKHE.

3a mocjeaHre ro/Ibl B CBS3U C HEOOXOIUMOCTRIO 00pabOTKHA HOBBIX
TPYIHOACHOPMHUPYEMBIX KAPOMPOUHBIX U HEPIKABEIOMIUX CTAJIEH U CIUTABOB 3TH
TpeOOBaHMS 3HAYUTEIHHO BO3pOCiH. K HIM OTHOCSITCS Cieayromue:

1. ’KapocToikocTh, T.€. COMPOTUBIEHHWE MeTalljla OKHCICHUIO MpU
BBICOKHUX TeMIleparypax.

2. XapornpoyHOCTb, T. €. CHOCOOHOCTH MeTalljla COMPOTUBIIATHCS HArpy3Kam
IIPU BBICOKHUX TeMIIepaTypax.

3. TloBblllIeHHAsT TEMIOCTORKOCTh, T.€. CIIOCOOHOCTh MeTaijia B
YCIIOBHSX IKCILTyaTal[i COXPAHATh BBICOKHE MPOYHOCTHBIE CBOMCTBA (TTaBHBIM
00pa3oM Mpejes TeKy4ecTH), HeOOXOIUMbIE sl COXpaHeHUs! POPMBI IITaMIIa.

4. TemmepaTypOCTOMKOCTb — CIIOCOOHOCTh ~ MPOTUBOCTOSITH  OTILYCKY
P TeMIIepaType MmTaMIia BO BpeMs SKCILTyaTariu.

5. BrIcokas MpoKaIMBaeMOCTh JIJISI CO3JIaHUsT OJTHOPOTHBIX MEXaHUIECKUX
CBOMCTB I10 BCEMY CEUEHUIO LITaMIIA.

6. TeronmpoBOIHOCTH /IJIsi OBICTPOTO OTBOJIA TETUIA OT paboUUX
MMOBEPXHOCTEH U MpeypeKIeHUs pa30oTrpeBa MTaMIla U TOTeph MEXaHUIeCKUX
CBOWCTB.

7. Bbicokoe COMpOTUBICHHE TEPMHUECKOW ycTanmoctu (pasrapo-
CTOMKOCTB) — YCTOHYMBOCTh MeTajlsla TPOTHB 00pa303aHUs TPEIIUH pasrapa.
TpewmuHbI pa3rapa BOZHUKAIOT W3-32 MHOTOKPATHOTO HarpeBa U OXJIaxaeHUs
MOBEPXHOCTHBIX CJIOEB ILITaMIIa, BEI3bIBAIOIINX MOTIEPEMEHHOE pacllIupeHue 1
cxatue. Pa3rapocToiikocTh ITaMIOBOM CTaIM 3aBUCUT OT BsI3KOCTH. OHa
onpeessieTcs crienualbHbIMU UcibiTaHusIMU. [TloBepxHOCTH 006pa3ioB
MHOTOKPAaTHO HarpeBaeTcsl M OXJIaxaaeTcs. Pa3rapocToikocTh XapakTepusyercs
100 YUCIIOM ITUKIIOB TIOTIEPEeMEHHBIX HarpeBa W OXJIAXKICHWSI 10 TIOSIBIICHUS
TPEIINH, BUAUMBIX HEBOOPYKEHHBIM TJIa30M, TUOO 00IIIel MPOTSIHKEHHOCTHIO
TPEIINH, BO3HUKAIOIINX TP WCTIHITAHUU.

8. Bricokass M3HOCOCTOMKOCTH MPW TOBBIIIEHHBIX TeMITepaTypax.

K mrramMmoBeIM cTasiM, KpoMe TpeOOBaHM, BBHITEKAIOIIUX U3 YCIOBUH
JKCILTyaTalluH, MPeIbsBISIOTCS TPeOOBaHUS TEXHOIOTUYECKOTO U
SKOHOMHUYECKOT0 XapaKTepa:

1) xopomass 00pabaThIBAEMOCTh pPE3aHHUEM;

2) He3Ha4yMTeIbHOE KOPOOJICHHE TpPHU 3aKajKe;

3) xopoiiye JUTelHHbIe CBOWCTBA ()15 JIUTHIX IITAMIIOB);

4) ynoBieTBopuTebHAs J1eHOPMUPYEMOCTh (A1 IITaMIIOB, TpaBlOpa



KOTOPBIX ITOJIy4aeTCs XOJIOJAHBIM WJIM TOPSYHUM BBIJIABJIUBAHUEM);

5) coneprkanne HEOOIBIIIOrO KOJUYECTBA AEPUIIMTHBIX UM JOPOTOCTOSIINX
anementoB (Ni, Mo).

DTUM TpeOOBaHUSM YIOBIETBOPSIOT CIOKHOJIETUPOBAHHBIE CTAH,
cojieprkaiiue Xpom, BosibhpaM, BaHAAUN U APYTUe DIEMEHTHI.

Cranu 11 MOJIOTOBBIX ITaMiioB cogepxat 0,45—0,6%C, uro
obecrieynBaeT UX BBICOKYIO TBEPJOCTh. [ [py yMeHbIIIEHUH KOHIIEHTPALIUH
yTIIepo/ia CHIKAETCS TEIJIOCTORKOCTD 1 yXYAIIAeTCs 3aKaTMBaeMOCTh IIITaMITOBOM
ctanu. [ToBeITIIeHNE cofepikaHmsl yTriiepoaa Helleliecoo0pa3Ho, TaK KaK MPUBOIUT K
MOBBIIIICHUIO KOPOOJICHMSI TIPU 3aKajIKe.

JlerupoBanue Bob(paMOM 3HAYUTEIHHO MTOBBIIIAET MEXaHUIECKUE
CBOMCTBA IITAMIIOBOM CTaJIM TP BBICOKHUX TeMIIepaTypax, Tak Kak BoJbdpam
oOpazyeT KapOuabl, CTOCOOCTBYIOIIHE YIIPOYHEHHO cTainu. Bombdpam cHmKaeT
CONPOTHBJICHUE CTAJIU OKUCIICHHIO. B pe3ynbrare 3Toro paboyas moBepxXHOCTh
MoJ10ToBbIX IiTamioB (0,4—0,6% W)nokpeiBaeTcst TOHKOM MJIEHKOM OKHCH,
KOTOpasi yJydiiaeT mpupadbaTbiBaeMOCTh U YMEHbIIIAeT U3HOC.

B mrammnoBeIx ctansx, cogepxainux g0 /—8% W, noBbliaercs
TEITOCTOMKOCTh M CHMYKACTCS BA3KOCTh. [ [py MOBBIIIEHNN coaep KaHuUs
BOJIb(hpaMa TETIOCTOMKOCTh HE TTOBBIIIASTCS, HO CHHUYKACTCS IIPOYHOCTh U PE3KO
najiaeT pa3rapoCTONKOCTD.

[IpucyTcTBHE B IITAMIIOBOM CTATM XpOMa YBEJIMUMBAET MPOKATUBAEMOCTh U
COTIPOTUBJICHUE CTAJIA OKUCIICHUIO.

XpoM yiyuliaeT BSI3KOCTh U Pa3rapocTOMKOCTh, OCOOCHHO y CTajleH,
comepxamux 10 2% W.IIpu Gosee BEICOKOM cojiep kKaHuH BoJb(ppama BIUSIHHE
XpoMa CHHMKAeTCs. XPOM CHIDKAET Mpeiell TEKy49eCTH MPU BRICOKUX TeMIepaTrypax
Y NOHUKAET TEMIOCTOMKOCTb.

BBenenne monnbieHa 3HAYUTEIBHO YJIy4IlIaeT MHOTHE CBOHCTBA
IITAaMITOBOM CTaJlM, TaK KaKk MOJMOIeH, MoJ00HO BoJib(pamy, oOpa3yeT KapOuibl,
YIPOUHSIIOIINE CTallb. MOMUOAeH yIydIIaeT MIaCTUYHOCTh, TTOBBIIIACT
pa3rapoCcTORKOCTh, MPOKAIMBAEMOCTh U YJIAPHYIO BSI3KOCTh, HE CHUKAS
TEIJTOCTOMKOCTH U TMpeJiesia TEKYUeCTH MPU BBICOKUX TemIiepaTypax. MonubaeH
BBOJISIT B CTaJIb JJIsl 3aMEHBI YaCTH BOJIb()pama C IeJIbI0 TIOBBIIICHUS BI3KOCTH,
pa3rapoCTORKOCTH M MPOKATMBAEMOCTH.

MonubieH BBOJSAT B HEOOIBIIUX KOJIMYECTBAX, TaK KaK OH CIIOCOOCTBYET
00e3yTiIepoXNBaHUIO TIOBEPXHOCTH IIITaMIIa TIPH TepMHUUIECKON 00paboTKe.

ITpu conepxanuu cBoite 2,/—3%Mo Tepmuueckas 00paboTka BeJeTcs B
nevyax ¢ KOHTPOJIUPYeMol aTMochepoid.

Hammuune BaHagnsa MOBBIIIIAET TEIUIOCTOMKOCTE HITAMITOBOM cTainu. Banammit
W3MeJIbuaeT 3epHO, MOBHIIIAET MpeieN TeKYUECTH TP BBICOKUX TeMIlepaTypax, HO
HECKOJIPKO CHUYKAeT BSI3KOCTh U Pa3rapoCTOUKOCTb.

Huxkenb sBisieTcs ne@UIIUTHBIM 3JIEMEHTOM, ITO3TOMY €T0 CTPEMSTCS
MIPUMEHSTh KaK MOXHO peKe.

HecmoTps Ha TO, YTO HUKEJIb IMOBBIIIAET BA3KOCTh, TPOYHOCTH U
MPOKaJIMBAEMOCTh CTajli, IPUMEHEHHE ero He BCer/ia OolpaBIbIBaeTCs, TaK Kak OH
yBEJIMYNBACT CKJIIOHHOCTb K OTITYCKHOUM XPYIKOCTH, a B HEKOTOPBIX CIydasixX



YXyIIIaeT TeTUIONPOBOJHOCTh. B MITaMITOBBIX CTaNAX, BRICOKOJIETHPOBAHHBIX
BOJIb()paMOM M XpOMOM, HUKEJIb He YJIy4IllaeT BI3KOCTH, a HA00OPOT, CHHUKACT ee.

[IpucyTcTBHE B IITAMIIOBAHHBIX CTAIsAX KpeMHUsA (0k0j10 1%0) moBbIIIaeT
HW3HOCOCTOMKOCTD, Pa3rapoCTOMKOCTh U COMPOTUBJICHUE OKUCIICHHUIO.

Hawubomnee pacripocTpaHeHHBIMU CTANISIMM JIJIS1 U3TOTOBJICHUS! KYOHUKOB
seistores ctanmu 5XI'M, 5XHB, 5XHCB, 5XHM (I'OCT 5950-63).

B nocnennee Bpems cranu SXHB, SXHCB, 5XHM wu3-3a conepxanust
nedUIUTHOTO HUKeNs 3aMeHstores ctansimu SXI'CB®, 5XI'C, 5X3CM (B),
5X2I'CM

Cranp SXI'CB® nmeeT Takyro ke TeII0CTOMKOCTh U TPOYHOCTh, KaK CTallH,
cozepxalire HUKesb, HanpuMep SXHB, HO MpeBOCXOIUT UX MO yAapHOR
BSI3KOCTH U TEMIIEPATYPOCTORKOCTH U, KPOME TOTO, 3HAUUTEIHHO JICIIIEBIIE.

B1oku MOJIOTOBBIX IITAMITOB JJI1 BCTABOK M3TOTOBIISIOT U3
KOHCTPYKITMOHHBIX CTaJleld, TaK KaK B MPOIEcce IKCIUTyaTallii OHU He
COIIPUKACAIOTCS C HATPETHIM METAJLJIOM.

KoBansbie 6710ku n3rotosisiot u3 craneit 40X, 45X u 50X (TOCT 4543—
61), tuteie — u3 craneit 40X, 50X, 5XHB, 4XC, 6;10ku 111 BCTaBOK, HMEIOIIHE
3aroToBuTeNbHbIC pyubu, — U3 ctanieit SXHB u SXI'CBO.

BcTaBku 115 ITAaMITOBKY YTIICPOAUCTBIX U JISTUPOBAHHBIX CcTalleh
n3rotoBisioT u3 craieit SXI'CB®, 5XI°'C, 5XI'B, 5X3CMB, 5XHM, 5XHCB,
S5XHB u 5XI'M, a BcTaBKu AJisl IITAMIIOBKH TPYAHOAE(HOPMUPYEMBIX CTalel U
crutaBoB — u3 4X5B20C, 3X2B8 u 5XHB ('OCT 5950—63).

@uUKCaTOPbI, IIMTOHKU U KIUHbSI U3TOTOBJISIIOT U3 YIJIEPOAUCTOM
KoHcTpykunonHoi ctanmu 45 (COCT 1050—60).

Makpo- 1 MUKPOCTPYKTypa IITaMIla TakKe JOJKHBI YIOBIETBOPSAThH
TpeOOBaHMIM dKCIUTyaTalnu. B 3aroToBkax mTamMmnoB He TOJDKHO OBITh Je()eKTOB,
CHIDKAOIIUX MX MPOYHOCTh. yCaJOUYHON PHIXJIOCTH, (hJIOKCHOB, pACCIIOSHUH,
TPEUIMH U HeMeTaJNINYeCKUX BKIIIOUeHUH. JlocTaTouHast MpoKOBKa 3ar0TOBOK
IITAMITOBBIX KYOMKOB 0OecreunBaeT OTCYTCTBUE KapOMIHBIX CKOTUICHHH, TOp,
ra30BbIX My3bIpel, PHIXJIOCTH U IPYTHUX JIe(DEKTOB, yXYIIAIOIINX MAaKPOCTPYKTYPY
IITaMIIa.

VYnydieHue cTpyKTypbl obecrieduBaeTcsl U PH MOJyYeHUN TPaBIOPbI
[ITaMIIa ITaMIIOBKOW. BpeiHoe BIMsIHUE HAa CTOMKOCTh OKa3bIBACT U aHU30TPOIHUS
CBOMCTB MTOBEPXHOCTHBIX CI0€B IITaMia. UToObr n30eKaTh MOJTOMKY U OBICTPBIi
W3HOC IITamIa, HalpaBlieHHe BOJIOKOH

JOJKHO OBITh BJOJb HANpPABJICHHS IUIACTHYECKON nedopmarun
MMOBEPXHOCTHOTO CJIOSl IIITaMIIA.

[IITamnel nocie TepMUYecKOr 00pabOTKH TOKHBI UMETh COPOUTHYIO WU
MIEPIIUTO-COPOUTHYIO CTPYKTYPY C METKUMH OTHOPOIHO pactpe/ieIeHHbIMU
KapOuamu.

CTAJI1 U MATEPUAJIbI 3ATOTOBOK JUISI IIITAMIIOB
TCOPSYEN IIITAMIIOBKU

[IITamMmoBka HAa MEXAaHUYECKUX npeccax 3HAYUTECIbHO OTIINYAaCTCA OT
IITAaMIIOBKHX HA MOJIOTax. OTC}/TCTBI/IC YOAApPHBIX HAI'PY30K ITO3BOJIACT U3TOTOBIIATH



BCE IITAMIIBI JIJIs1 KPUBOIITUITHBIX TOPSYEIITAMIIOBOYHBIX TTPECCOB COOPHBIMU.

B cOopHbIx mITamMmnax JoporocTosiias MHCTpyMeHTalbHas JIernpoBaHHas
CTaJlb MPUMEHSIETCS TOJBKO ISl BBICOKOHArPYKEHHBIX BCTaBOK. OcTallbHbIe
JIeTaJIH 1ITaMIIa, B TOM YKCJIe U MAJIOOTBETCTBEHHBIE U MaJIOHATPy >KeHHbIE
BCTaBKH, U3TOTOBIISIOTCS U3 KOHCTPYKIIMOHHBIX CTaJeH.

Hawnbonee Harpy>keHHble BCTaBKU U3roTOBISIOT U3 cTaneir SXI'CBD,
5X3CM (B), 5XHB, 5XHCB u 5XHM. /1511 MeHee Harpy»XeHHbIX BCTABOK
npumenstot ctamu SXI'C, 50X, 40XH.

Cranmu 4X5B2®C u 4X5MOC 001a1ar0T NOBBIIIIEHHBIMA
Pa3rapoCTOMKOCTBIO M BA3KOCTBHIO. BCTaBKU U3 3THUX CTAJIE TPUMEHSIOT JJIs
W3TOTOBJICHHUSI JIeTajieil IPOCTON (OPMBI U3 ATFOMUHUEBBIX M MAarHUEBBIX CIIJIABOB.

Cranu ¢ BBICOKOHU TerutocToiikocThio 3X2B8d, 4X3B5M3d/ 4X2B5OM u
SXI'CB®IO npumeHstoTes A1 ITaMIIOBKH TPYIHOAe(HOPMUPYEMBIX CILIaBOB.

B tabn. 4 mpuBeneH XUMUUECKU cocTaB cTalield Jisi BCTAaBOK IITaMIIOB
ropsSYEeIITaMIIOBOYHBIX ITPECCOB.

Hwoxusis u Bepxusis inthl 6j10ka mtamma ajist KCILIT (em. puc. 49)
W3TOTOBJISIOTCSA W3 KOHCTpyKIMoHHBIX cTanedt 401, 40XJI, 40XH.

Ecan npu B0300HOBIIEHHM MOJIOTOBBIX IITAMIIOB MX MOABEPraroT
CTPOXKE, yMeHbIIasi J10 OIpeAesIeHHbIX MPeesioB BBICOTY KyOWKa, TO BHICOTY
MIPECCOBOTO IITaMI1a YMEHBIITUTh HENb34.

M3meHeHre BRICOTHI BCTABKHU TIPH €€ BO30OHOBJICHUH KOMIIEHCHUPYETCSI
[MOAKJIAAHBIMU [UIUTAMH, U3TOTOBIIsIEMBIMU 13 cTtasitet 40u 45.D0tr i Thl
MIPETOXPAHSIIOT TaKXKe OJIOK OT CMSITHSI.

[Tnanku-matpuneaepxarenu n3rotoBisitoT u3 craneit 35XI'CA u 45X, a
npwkuMbl — u3 ctaneit 45X, 40XJ1, 45, 4X. Crans 45X npuMeHSIOT 715
W3TOTOBJICHUSI TOJIKATEJIeH M CbeMHUKOB, cTainbh 20 — 111 HarmpaBIsSIOMNAX
koJi0HOK; Opon3bl bp. OLIC 6-6-3u bp. OLIC 55-5 — s BTYJOK.

[lItamnbl ropu3oHTaNbHO-KOBOUHBIX MamuH ([KM) otiauuaroTcs ot
MOJIOTOBBIX U IIPECCOBBIX T€M, UTO UMEIOT JBE TUIOCKOCTH pa3zbeMa.

Bbiioku Matpull U TyaHCOHOB SIBJISIFOTCSI TOCTOSIHHBIMU; ITyaHCOHBI U BCTaBKU
MaTpHI] — CMEHHBIMH; TIPUYEM BCTaBKU U MTyaHCOHBI, KaK JIeTall, B KOTOPBIX
HETOCPEJICTBEHHO OCYIIECTBIISIFOTCS TEXHOJIOTMYECKHe Olepaliu, IBISIOTCS
HanOoJiee ObICTPOU3HALIINBAEMbIMU.

LlenpHBIC 65TOKM MaTPUIl, BCTABKY M ITyaHCOHBI M3TOTOBIISIFOT U3 cTajeit 7 X3
u 8X3.B oTaenbHBIX ciydasx 3TH cTanm 3ameHstoT ctansmu SXI'C, 4X8B2.

JI1st IITaMITOBKY TPy AHOIE(HOPMHUPYEMBIX CIIJIABOB MTPUMEHSIOT CTATTN
4X5B20C. biaoku MaTpuI] co BCTaBKaMH, ITyaHCOHOJEPKaTeNH, a TAK)Ke YIIOpbl U
OTIPaBKH M3TOTOBISIOT U3 KOHCTPYKUMOHHBIX cTaneit 40X u 45.

[IITammbr GpUKITMOHHBIX TIPECCOB, TaK XKe KaK ¥ MOJIOTOBBIE IIITAMIIBI, B
npotiecce paboThl BOCIPUHUMAIOT yIapHble Harpy3Ku. M, Tak ke Kak v IITaMIIbl
ropsSYEeIITaMIIOBOYHBIX MTPECCOB, OHU CHAOYKEHBI BHITATKUBATEISIMH,
obecreurBaloIIMMU TPUHYJUTENBHOE yAalIeHHe MOKOBKHU U3 IITamIIa.

Cranu, npuMeHsieMble JUIsl U3TOTOBJIEHUS JeTallell IITaMIIOB
(PUKLMOHHBIX TPECCOB.



OcHoBHas 3aMeHuTe
HaumenoBanue neranu
MapKa CTaii b

bioku 1i1st BcTaBoK 45 4071

IIITamMIIBI LIEJIEHBIE, BCTABKU JUIA 5XT'"CB® 5XI'B
IITAMIIOBKH IIBETHBIX CILIABOB, 5XTC
YTIEPOIUCTHIX U JISTUPOBAHHBIX CTajei

[lyaHCOHBI TPOIIMBHEIE, 4X5B20 -
BBEITAJIKUBAaTEIN C

Jlep>kaBKM I1yaHCOHOB, 35XIT'CA 45X
BBITAJIKUBATEJICH ¥ MaTPUIL

IlyaHcoHBI 1 MaTpUILIBI JJIs 7X3 5XHM
BBICAJKU OOJITOB

XBOCTOBUKH, MPUKUMBI, 45 45X
KIuHBs Hanpasmstoiye KOJIOHKY U 20 -
BTYJIKH

MaTepI/IaHLI, IMPUMCEHACMBIC JII U3IOTOBJICHUSA JeTrajeu 06pe3HBIX

IITaMIIOB.

HaunmenoBanue JC€TaJln

Mapka craim

MaTtpulibl ¥ ITyaHCOHBI [T TOpsYeit
00pe3KHu ¥ MPOCEUKH, MPOTUBHUKHU
KOMOMHHUPOBAHHBIX ILITAMIIOB

Hepexyiye MaTpuilsl 715 Topsiueit
MPOLIMBKH, CTOWKH MPOIIMBHUKOB, BTYJIKHU
POILIMBHUKOB

Martpulibl ¥ MyaHCOHBI JJIsI XOJIOHOU 7X3, 8X3
00pe3KH U MPOCEUKH . X1201 X12M
Tonkarorye MyaHCOHBI JIJIS1 TOpSYei 45

obOpe3ku 40X

CTAJIM W MATEPUAJIbI JUIA HITAMIIOB XOJIOJHOU
JIMCTOBOU IHTAMIIOBKH, ITPECCOBAHHMA 1 BBICAJIKU
Br16op maTepuana u KOHCTPYKIIMU pabOYMX YacTel mTamia

OCYHICCTBIIACTCA B 3aBUCUMOCTH OT TOJIIUHBI 1 CBOMCTB O6pa6aTBIBaeMOFO

MeTasuia, GOpMbl JeTalu U YCIOBHUM paboTHI IITaMIIa, OIpeesisieMbIX 00beMOM

MMPpOU3BOACTBA, MaTCpHaJIbl, IPUMCHACMBIC OJIA U3TOTOBJICHUA IITAMIIOB, UX

MEXaHUYEeCKHEe CBOMCTBA U TBEPIAOCTD.
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Homyckae

Moe
JlaBnenue

Pesun - 5 ~ [TyaHnconsb! unu
a 3311, -8 50-80 | MaTpuIlbl B BBITSAKHBIX
184710 TY HITamIax
MXII
1166—58 DopMOBOYHBIE

5 ~ | IyaHCOHbl W MAaTPUIIBI.

Pesun -8 50-80 | Ilpoxmagku st
a 2462, HB CbEMHHUKOB,

4004, 3826 | 14-20 IpWXUMOB, OydepoB
7 ~

OtBep -8 70-80 ApMupoBaHue
JKJICHHBIE yaHCOHOB (hopMo-
AIIOKCHUJIHBIE 00pazyroImx
cMoibel DJI- IITaMIIOB
5,9/1-6, D-

40 1 ~ ApMupoBaHue
2-14 120- | HampaBusIOMUX

DMnokc HB 140 YCTPOWCTB, MyaHCOHOB
WTIIACTHI 12-15 Y MaTpUILl MEJIKAX
2K-1, 9XK- IITaMIIOB
2, 8 J BNz Un S

OIl-1, HB | -9 ~ | BEpXHHE U HUKHUE U
OI1-2 170-241 90- JeTalu

110 dhopmMooOpasyroIImX

[Tnact 9 IITaMIIOB
Macca Thra HB | -11
ctupakpuna | 120-241 ~ To xe

100-

Uyryn 1/ 120 Pabouune neranu
cepoiii CH HB | 0-12 KPYTHOTa0apUTHBIX
24-44 190-260 (bOpMON3MEHSIOLINX

~ | IITaMIIOB

Yyryn 1| 100-
cepsiit CH 1-13 | 120
28-48 [InuTe! Lle

CTpOTaHble, CbeMHUKHA | MEHTHPO

XpoMm ~ | pa3AeIUTENIbHBIX BaTh
OHUKEJIEBBIN -| 110- | mrramMnos,
yyryn CH 130 MyaHCOHOJAEPKATeN!, U
35-56, HR MaTpulie- JepKaTeiu,

C4y C 58-62 000MMEBI COCTaBHBIX
32-52 MaTpuIl, IUTKU
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Crainsb HB | 0-25 HaIpaBJISIFOIINE
Cr.3,Cr.4 |160-180 IUIAHKH, JIOTKHA
1 Hanpasnstomme Ka
0-12 ~ | ycTpoiicTBa JUTh
200-
Cranb - 250 Orpanuuuresnu
15, 20 3aKpBITON BBICOTHI,
HR ChEMHHUKH,
C 35-58 - ~ | XBOCTOBHKH.
Crainb 100- | OcHoBanus pabounx
30, 35 HR -1120 neTaleu ,
C 40-45 HaIJIaBJISIEMbIX Ip
HR - TBEPJBIM CILJIABOM OCTOM
C 36-45 WJTY HapalluBaeMbIX bopMBI
BBICOKOKA4Y€CTBEHHOM
Crans HR -
30J1 C 38-40 JluThle MIUTHI
- BritankuBarenu
Cranb HR - K IITaMIIaM
45 C 56-60 - ~ | COBMEIIIEHHOTO
HR 1200- | neiicTBUA
Crans | C 54-58 1800
50 HR - IHonkmanabie
C 50-54 - IUTATKH,
CTyleHYaTble U
Cranb KpeTe)XHbIe BUHTHI,
V8A, 48 HR 1 Oy(epHbIe MMUIBKH,
C 64-58 | 80-220 YHOPBI, IITU(THI Ka
Cranb HR JINTH
Y10 C 58-62 [Tyancons! u
1 MaTpULbl  JJIst
80-220 MaJIbIX MMapTUil MITKOU
HR cTanu
C 58-62 Ka
HR 2 ~ [lyanconsl u JUTh
C 58-62 | 50-280| 1800- | marpuibl 11
2200 | BBIpYOKHM M TPOOUBKH, Ip
HR ruOku 1 (GOpPMOBKH, | UMEHEHU
Cranp | C 58-62 ~ | BBITSDKKA Y YEKaHKH, | e
X1201 2| 1800- | dukcaTopsl obecrey
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Homyckae
Moe
JlaBnenue

IITAMIIOB JJISI
3aKaJIEHHBIX U DJI.TEX
crajnen

[Tpu xonoAHOM MpeccOBaHUH LITAMI HCTIBITHIBACT IEPEMEHHYIO Harpy3Ky
OT HyJIs B HavaJie ¥ 10 MaKCUMyMa B KOHIIe X0/1a Ioyi3yHa npecca. Hanpsioxenus,
BO3HUKAIOIIIKE B IIITAMIIe OT OCHOBHOHM HArpy3KH, CKJIAJBIBAIOTCS C U3THOAO MU
U TEPMUYESCKUMU HAMPSIKSHUSIMH.

OcCHOBHOI MPUYMHOM BBIXOJA ILITAMIIA U3. CTPOSI SIBJISIETCS YCTaIOCTHOE
paspyuenue i aedopmanus ero padbounx dacteil. Becbma cyiiecTBeHHOMY
U3HOCY — 3aJIupaM IOIBepraeTcs MOsICOK MaTPHIIHI.

J5ist u3roToBIeHMs pabovNX AeTaliell MPUMEHSIOTCS TaKXKe W YTIePOANCThIC
uHCTpyMeHTalbHble cTad ¥Y10—Y12,X0Ts OHM OTIMYAIOTCS TOBBIIIEHHON
YyBCTBUTEJILHOCTBIO K MepErpeBy U MOHMKEHHOH 3aKaIlBaeMOCThIO U
IPOKaTMBAEMOCTEIO.

ITocne TepMuueckoit 00pabOTKU MOBEPXHOCTH JleTalleld U3 3TUX cTalleit
MoxeT umeTh TBepaocTh HRC 60—64npu moHM>KeHHOM TBEpAOCTH U BHICOKOM
BA3KOCTH INTyOOKHUX CJI0€B METalIa.



W3 nernpoBaHHBIX cTajeil Hanbolee MUPOKO MpUMeHstoTes ctanu P18,

X12d01, X12M, 9XC, I11X15, X6B®D, 65X4B7M, obnanaroiire BbICOKON
MPOKAJIMBAEMOCTBIO. JTH CTAJIM B 3aKAJICHHOM COCTOSIHUM UMEIOT Tpejiel

Tekydectr okoio 250k Tmm? (~2500Mu/m?). [TosTOMY yIelbHbIe JaBIeHHs Ha
MHCTPYMEHT He HOJDKHBI peBbimats 200— 220kl Tan® (~2000—220Mu/m?),

YTO OIpaHUYMBACT BO3MOKHOCTH ITpoHecCa XOJIOJHOTO ITPECCOBAHMA.

Tse
JleTanu mramma Mapka ctanu PAOCTH
HB
[Tyanconsl, paboTaroriue X12d1. X12M, P18, 60
MIPU yENbHBIX  JIaBIEHUSIX X6BO, —62
cebime 150xl Tvm® 65X47OM
[lyanconsl, paboTatoiue X1201, X12M, 57
npu X6BO, —60
yACIBHBIX JTABJIEHUSIX 65X4B7DM,
hi(o) 75X4BYdM
150 xI Tmn®
Marpuiibt X12d1, X12M, 57
X6BO, —60
65X4B70M,
75X4B40M
OnopHble  MOJKIAAKU X1201, X12M, 60
1O X6B®, P18 —63
MyaHCOHBI
OnopHble NOAKIAIKHU MO X12d1, 9XC, V10A, 44
Ma- V8A, —b58
TPHIIBI 40X, 45
BritankuBatenu X12d1, X12M, 58
9XC, 40A —60
bangaxmn:
BHYTpEHHU I V8A, V10A, IIIX15, 50
CpeTHMIA 35XI'CA —52
Hapy>KHbII 30XI'CA, 40XH, 42
40X, 45X, —A44
45 40XH, 40X, 45 35
—38
CocraB B % Du3uKo - MeExaHUYECKHE
CBOHMCTBA
Ma
pKa




CILT IIpenen TeepIOC

aBa WC Ko |mpounocTH Ha M3rub B & HRA A
k[ Tm® (Ml

BK 94 6 135 (~1350) 88,5
0

BK 92 8 140 (~1400) 87,5
8

BK 85 15 165 (~1650) 86,0
15

BK 80 20 190 (~1900) 85,0
20

J1J1s1 TOBBILIIEHUS] CTOMKOCTH IITAMITOB I XOJOJHOTO MTPECCOBaHUs B
JIECSITKU M COTHU pa3 U YIyUIICHHs KaueCcTBa U3rOTOBJISEMBIX JIeTael ITaMIThl
apMHPYIOT MeTa/UIOKepaMUieCKMMHK TBepAbiMuU crtaBamu BK6—BK?20 (ra6m. 9).
[To MexaHUYeCKNM CBOWCTBaM, OCOOCHHO 10  M3HOCOCTOHKOCTH, TBEpIIbIe
CIUIaBbl 3HAUUTENHHO IPEBOCXOMSAT BEICOKOJIETHPOBAHHBIC HHCTPYMEHTATbHBIE
ctanu. BcTaBky u3 TBEpAOTro CIiaBa KPEemsiTCsl B MaTPUILy, TOpsUel nin
XOJIOJHOM 3alpecCOBKOM, TaK KaK HECMOTPSI Ha BBICOKYIO TBEpJOCTb KapOu
BoJIb(ppama TI0X0 paboTaeT Ha pacTsHKeHHE U He CTIOCO0eH MPOTHUBOCTOSITh
panuaIbHBIM YCWIIMSIM, BO3HHUKAIOIIUM IIPH XOJOJHOM TMIPEeCCOBAHUH.
3ampeccoBka mpecienyeT ABe LeNn: IpeIoXpaHeHne BCTaBOK OT pa3phiBa U
CO3[aHMe TPeIBAPUTEIbHBIX HAIpPsHKEHUH, YMEHBIIAIOMNX BO3MOXHOCTD
TIOJIOMKH BCTaBOK B pe3yJbTaTe BO3JEHCTBUS 3HAKOIIEPEMEHHBIX Harpy3oK.

[Tpon3BOIUTENHPHOCT XOJIOAHOBBICAIOYHBIX aBTOMATOB U KaYECTBO
BBIC)KEHHBIX U3/ICJIUN 3aBHUCIT OT CTOMKOCTHA WHCTpyMeHTa. Bricajounbie
MaTpUIIbl SBISIOTCS HanOoJiee HU3KOCTOHKUM HWHCTPYMEHTOM OCOOEHHO
[IeCTUTPAaHHbIC MATPHIIBl TA€YHBIX aBTOMATOB, W3TOTOBISIEMbIC W3
uHcTpyMeHTanbHbIX cTanedt Y10A u X1201. CroiikocTh: MaTpuIl He
npesbiaer 40—60tbic. u3nenuii. B 0cHOBHOM MaTpUIIbI BEIXOAST U3 CTPOS U3-
3a MJIaCTHYECKO# nedopMaly CBOMX pabounx rpaHei.

OTpe3Hble BTYJIKA U HOXKH, H3TOTOBIIIEMbIe U3 HHCTPYMEHTAIbHBIX
yraepoaucteix craneid Y8A n Y10A, nMeroT HU3KyI0 H3HOCOCTOMKOCTh paboueit
MOBEPXHOCTH.

B npotecce skcrutyaTauu pexxyIias KpoMKa 3aTyIuiseTcs, 9YTO MPUBOANT K
HEKa4eCTBEHHOMY pe3y 3aroToBKu. [loaToMy B HacTosiiiee BpeMsi AJisl XOJIOJHOM
BBICJIKM HapsAy CO CTAIBHBIM HHCTPYMEHTOM IHPOKO MIPUMEHSIETCS 1
TBEPAOCIUIaBHBIA MHCTPYMEHT. JIJisl M3roToBIeHHs pabovrX BCTAaBOK MPUMEHSIOT
MeTaimokepamudeckre TBepabie criaBsl BK8, BK10u BK15.

Kopmyca u 000iiMbI, B KOTOpPBIE 3aIIPeCCOBBIBAIOTCS BCTABKH,
uzroroisitores u3 ctanu 30XI'CA (TOCT 4534—A48) Hoxu oTpe3Hble — U3
ctanu 45 ¢ mocienyroniei HaraKoi TIaCTHH W3 TBEPJOTO CIIIaBa.

J1J1s OBBILLIEHUS] CTOMKOCTH MHCTPYMEHTA XOJIOJHOM BBICAKK OOJIBIIIOE
3HaYeHUe UMEIOT NMPaBUIIbHBINA BBIOOP CTaNM, palliOHAIbHBIE METOIbI KOBKU U
PEXKUMBI TEPMUUYECKON 00pabOTKHU.



IlenpHBIE W pa3beMHBIE BBICAJOYHBIE MATPHUIIBI, BBICATOYHBIE U
oOpe3Hble MyaHCOHbI W MaTpPHULbl AJIi XOJOJHOM BbICAIKU OOJTOB
nzrotoBistoT u3 ctain 9XC u Y10A (3amenutens ctanb 9X), BCTABKH KPYITHBIX
00pe3HbIX MyaHcOHOB — u3 ctanu X1201, kopmyc nmyaHcoHa — u3 cTaiu Y8A
win Y10A, oTpe3Hble HOXH, a TaKXKe OTPe3Hble MaTpUIlbl W BTYJKH OOJTOBBIX
aBromatoB — u3 ctanu 9XC 9X wimm V10A.

["alikoBbICAAOYHBIN MHCTPYMEHT U3TOTOBIISIOT U3 CIIEIYIOIINX CTaje:
ITyaHCOHBI IEPBOW M BTOPO ocaaku — u3 ctanu X1201 wunu 9XC, maTpuilst
niepBoit ocagkn — n3 ctam 9XC, a TpeTheit ocanku -u3 cranu X12Md1 wmm P9
(PO®D5). BeraBku MaTpuIl KPYITHBIX pa3MepOB M3TOTOBISIOT U3 ctanu XBS, a
kopryc — u3 ctanm 35X CA.

PA3JIEJI 2
OBOPYAOBAHME, THCTPYMEHT U INPUCITIOCOBJIEHUA],
MINPUMEHSEMBIE JJIs1 U3IOTOBJIEHUSA IITAMIIOB

[IITammel, a TakKe AeTalld, BXOASIINE B KOHCTPYKIHIO ILITAMIIOB,
MO/IBEPraloTcsi MHOTOKPATHOW MeXaHW4YecKol o0paboTke Ha yHUBEpPCATbHBIX
CTaHKax oOIllero Ha3HA4YeHMsI ¥ Ha CIIeIMalIbHBIX CTaHKaX.

JIJist U3rOoTOBJIEHUS IITAMIIOB MPUMEHSIETCS] TOCTUPOBAaHHbIN, HOP-
MaJIM30BaHHbBIN U CTelMalbHbIA HHCTPYMEHT.

TecTrpoBaHHBIM HA3bIBAETCSI HHCTPYMEHT, Y KOTOPOTO HAaUMEHOBaHHE U
pa3Mepsl coBNaAatoT ¢ JaHHbIMU cooTBeTcTBYOUX ['OCToB.

Hopmanu3oBaHHBIN HHCTPYMEHT MPUMEHSIETCS Ha Pa3IMYHbIX ONepausaxX u
COOTBETCTBYET 3aBOJICKUM, OTPACIEBbIM U MEXOTPaCIEeBbEIM HOPMAJISIM.

CrneunaibHbI UHCTPYMEHT UCIIONb3yeTCs A1 00pabOTKU onpeeeHHOM
JieTaly IITaMIla ¥ Ha ONpPeIeIeHHOH olNepaly; KOHCTPYKLUS U pa3Mephl ero He
npexycMmoTrpensl HopmansiMu U I'OCTamu.

Kpome 3Tux MHCTpyMEHTOB, UCTIOIB3YIOTCSI HHCTPYMEHTHI, pa3paboTaHHbIe
HOBaTOpaMU MPOU3BOICTBA.

[TpucnocoOneHus MU Ha3bIBAIOTCS BCIIOMOTaTelIbHbIE YCTPOUCTBA,
UCIIOJIb3yeMble ISl BBITIOJTHEHUS OTepalinii MexaHu4ueckoi o0paboTku, COOpKHU U
KOHTPOJIS.

ITo neneBoMy Ha3HAUYCHHIO IPUCTIOCOOICHUS TTOAPA3ALIISIOTCS Ha
ClIelytoIre TPYTIIbL:

1. Cmanounvie, uctionb3yeMble 7151 YCTAHOBKHY U 3aKPETICHUS
o0pabaThiBaeMbIX 3arOTOBOK B COOTBETCTBUM C TpeOOBaHUSMU
TEXHOJIOTHYECKOro mpoliecca.

2. /[ns ycmanosku u 3akpenyienuss paboye2o uHcmpymeHma. ITu
MPUCIIOCOOICHNS, HA3bIBaeMble BCIIOMOTATeNIbHBIM HWHCTPYMEHTOM, IPUMEHSIOTCS
JUTSL 3aKperyieHus MHCTPYMEHTOB Ha CTaHKax,

3. Cbopounvle mpUMeHsIIOTCS TIpU cOOpKe U pazdopke mtammnos. [1pu
cOOpKe LITaMITOB C TTOMOIIBIO 3TUX MPUCTIOCOOIEHUI KpernaT 6a30Bbie AeTallu.
COopounsie npucnocodaeHus: 00ecrnevrnBaloT NPaBIIIbHYIO YCTAaHOBKY
COeIMHSIEMBIX JeTallell IITaMIIOB, MpeBapuTeNbHOe JehOpMUpPOBaHUE
(pacTshkeHMe WK C)KaTHE) TIPYXKUH, OydepoB, a TakKe 3apecCoBKY U



BBIIIPECCOBKY JleTajiel IITaMIIOB.

4. J/[na 3axeama, nepemenjeHus u nepesepmvléatus 0opabamuvleaemvix
oemarneil WmMamnog u WMamno8 coOpaHHeIX. ITU TPUCTIOCOOTIEHUST MpUMe-
HSIOTCSL JUJISL TSDKEJNIBIX IITamIoB, MepeMelleHue KOTOPBIX BPYUYHYIO
3aTpyAHUTENBHO UM HEBO3MOXKHO.

HexkoTtopsie npucnocoOieHusi, IpuMeHsieMble B POU3BOJICTBE LITAMIIOB,
SIBJISIFOTCSl YHUBEPCAIBHBIMU. DTU MPUCIIOCOOTIEHUS] — MaIIMHHBIE TUCKH,
NaTPOHBI, MNITAHIIANROBI U T. JI. — UCIIOJIB3YIOTCS BO BCEX OTPACIISIX
MalIMHOCTpoeHus1. OHU U3rOTOBIISIFOTCS B IEHTPAIU30BAaHHOM MOPSIKE U
npruoOpeTaroTCs 3aBOJIaMU B TOTOBOM BHJIE.

OBOPYAOBAHME JIs1 U3I'OTOBJIEHUS LITAMITIOB

ToxapHble cTankHn. ToKkapHbIe CTAHKH MpeHa3HAYEHbI I 00pabOTKH
noBepxHOCTel BpaileHus. Ha TokapHBIX cTaHKax M3TOTOBIISIOT CaMble
pa3HoOOpa3HbIe ASTATH MITAMIIOB — OT MPOCTEUIINX IO PopMe THTIA
HATPAaBIISIOIMINX KOJIOHOK U BTYJIOK, MPOOWBHBIX ITyaHCOHOB M MaTPHII, 710
CJIOXKHEHIINX 110 KOHPUTYpaLUX ITyaHCOHOB U BcTaBoK Matpuil I KM, pyubeB
IITAMITOB TOpsiYeli ¥ XOJIOJHOH IITaMITOBKH.

K ocHOBHBIM oreparism, BHITOJHIEMBIM Ha TOKAPHBIX CTAHKaX, OTHOCSATCS
cleTyroIue:

1. O6TaunBaHme MPOCTOE, TOPIIOBOE U (haCOHHOE.

2. CBepnieHue, mpocToe U (acOHHOE pacTaunBaHUE OTBEPCTHUH.

3. Hapesanwue pe3bObi.

4. OTtpe3ka u moapesKa.

Tspkenble KpyMHOTaOApPUTHBIE IITAMITBI IS U3TOTOBJICHUS JIeTaNeH,
UMEIOIMX (HOPMBI TeJl BpallleHHs, 00pabaThIBalOT Ha TOKAPHO-KapyCeTbHBIX
crankax. O0pabaThpIBaeMBbIi IITaMI 3aKpeTUIsieTCs B TUTaHINIaR0e, KOTOPOii B
TOPU30HTAIILHON MJIOCKOCTH TpUIaeTCs BpallareJbHOe IBHKeHHe. Pexylue
WHCTPYMEHTBI 3aKPEIUISIOTCS B 00KOBOM M BEPXHHUX CyMmopTaX. Pacmonoxxenne
TUTAaHIIAHOBI B TOPU30HTAIBHON TUIOCKOCTH CO3/1aeT YAOOCTBO YCTAHOBKH, CheMa U
00pabOTKH KPYyMHOTa0APUTHBIX IITAMIIOB.

Ha xapycenpHBIX cTaHKaX MOKHO BBITIOJTHATH T€ )K€ OIlepaliu, 4To U Ha
TOKApHBIX CTaHKaX, HO ¢ 0oJiee BHICOKOH MPON3BOAUTEILHOCTEIO, TaK KaK
KOJIMYECTBO OJHOBPEMEHHO Pa0OTAIOIINX HHCTPYMEHTOB Ha 3TUX CTaHKax
nocturaet 4—>5.
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Puc. YauBepcanbHOe npucrnocobyieHre A1 pacTauyuBaHus U

I[MpOTa4YBaHUA KOHYCOB.
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Puc. 4. YHuBepcanpHOe nprcniocoOieHre JJIsl pacTauYuBaHUs BHYTPEHHUX
chepruyuecKuX MOBEPXHOCTEMH:

a - cxema IpucrocoOJIeHus,

0 - oOmMit BUJI IPUCIIOCOOIeHUS ¢ 00paboTaHHOMN JIeTalblo,

1 —3yb6uaToe KoJieco ¢ KBaIpaTHBIM OCEBBIM OTBEPCTHEM JJIs pe3ia 8;

2 —3y0Ouatas peiika,

3 — MUHOJb TOKAPHOTO CTAHKA,

4 — KOHYC Jiep>KaBKU / IPUCTIOCOOIEHUH,

S — CyINIOPT CTaHKa,



6 -XBOCTOBHK peiku 2,
1 - nep>xaBKa,
9 - obpabarpiBacmast eTallb.

CrporanbHble cTanku. CTporanue — HanboJiee paclpocTpaHeHHbIH
MeToJ1 00pabOTKH IocKocTel mramnoB. KpynHorabapuTHele IITaMIIbl
0o0pa0aThIBatOTCs Ha MPOJIOJIBHO-CTPOTaNIbHBIX cTaHKax. Ha 3Tux cTaHkax MoxxeT
OBITh OJIHOBPEMEHHO 00pabOTaHO HECKOJIBKO IITAMIIOB CPeIHUX pa3mMepoB. J1jis
3TOr0 UX YCTaHABIMBAIOT PAJaMHU Ha CTOJIE CTAaHKA.

Jlnst 00paboTKY MITaMITOB U IeTaleil TaMIIOB HEOOIBIINX TabapUTHBIX
pa3MepoB UCIOJIb3YIOTCS OTIEPEYHO-CTPOTAJIbHbBIE CTAaHKHU.

CrporanpHble CTAHKM JOCTaTOYHO YHUBEPCAJIbHBI, HA HUX 00pabaThIBAtOT
TOPU30HTAaJIbHbIE, BEPTUKAIbHBIE U HAKJIOHHBIE MIJIOCKOCTH LITAaMIIOB IS
XOJIOTHOM 1 ropsiueid ITaMIIOBKU U UX JeTalld — IUIUTHI, JepXKaBKU, IIyaHCOHBHI,
MaTpULbI U T. 1.

[IITamibl, 3aKpernieHHbIE Ha CTOJIE CTaHKa, IpU 00paboTKe UX Ha
IPOAOIBHO-CTPOTraJIbHBIX CTAHKaX BMECTE CO CTOJIOM COBEPILAIOT NPSIMOJIMHEHHOE
BO3BpPATHO-TNIOCTyNaTebHOE IBUXKEHUE.

IIpu cTporanuym HaKJIOHHBIX TUIOCKOCTEH, HalpUMep XBOCTOBHUKA
MOJIOTOBOTO IIITaMIIa Ha MONEPEeYHO-CTPOraJIbHBIX CTaHKaX OJHUX MOJeJeH,
LITaMI YCTaHaBIIMBAETCs] IOBOPOTOM KOpITyca U BepXHEH IJIUTHI CTOJIAa TaK, YTOOBI
oOpabaTbiBaeMasi IIIOCKOCTh 3aHsla TOPU30HTANIbHOE ToJiokeHue. [Ipu
aHaJOTrMYHOU paboTe Ha CTaHKaX APYTrHX MoJelel mojada cooOUIaeTcsl He CTOMy,
a CyMIopTy, KOTOPbI NOBOPAYMBAETCS Ha COOTBETCTBYIOIIMMI YIOJl OTHOCUTEIBHO
TOJIOBKH IOJI3YHA.

®acoHHOCTPOraJabHbIii CTAHOK IIpeIHa3Ha4YeH 7151 00paboTKH (PacOHHBIX
MOBEPXHOCTEH IITaMIIOB U ITyaHCOHOB.

Ha cTone cranka ¢ moMolIbpto TaTpoHa 3aKperieH MyaHcoH 1, KoTophlii
MMeeT BpallaTelIbHOe, TIOMepedHOoe U MPOA0IIbHOE MepeMeleHre (CM. CTPEJKH).

Pe3ser 2 coBepiiaeT Bo3BpaTHO-MIOCTyaTeNbHOE NepeMellleHre B
BEpPTHUKAIBbHOHN MIIOCKOCTU. B KOHIIE X0/1a IBUKEHHE pe3Lia IPOUCXOAUT IO
OKPY’KHOCTH, paJyC KOTOPOH 3aBUCHUT OT PaCCTOSIHUS pexylleld KpOMKH pe3lia 10
pesLenepKaTes.



Puc. Cxema 06paboTku myaHcoHa CJI0KHOU GpopMbl Ha pacoHHO-

CTPpOraJibHOM CTaHKE

IIpoaoabHo-¢pesepunie ctanku. Ha npononsHO-ppe3epHbIX CTaHKaX



TJIOCKHUE TIOBEPXHOCTH IITAMITOB MOXHO 00pabaThiBaTh OTHOBPEMEHHO C JIBYX
CTOPOH TOPIOBEIMU (ppe3amu nuameTpoM 10 600mmMm. [TpononbHo-(dpe3epHbIe
CTaHKH OoJiee 4eM B 2 pa3a MPOU3BOAUTEIbHEE MTPOIOJIEHO-CTPOTAIBHBIX CTAHKOB.
®pe3epoBaHme MHUPOKO MPUMEHSIOT JIJIs1 00paOOTKH IITOCKUX U (haCOHHBIX
MOBEPXHOCTEH pabOUYnX U BCIIOMOTATENIbHBIX JAeTallell ITaMIoB U Ipecc-hopM u
BBIMOJIHSIOT HA YHUBEPCAIBHBIX CTAHKAX: BEPTHKAIbHO-(pe3epHbIX (KOHCOTBHBIX
U C KPECTOBBIM CTOJIOM), KOHCOJIbHBIX TOPU30HTAIbHO-(DPE3EPHBIX U
TUPOKOYHUBEPCATHHBIX KOHIIEBBIMU, [IMIMHIPUISCKAMHA, TOPIIOBEIMU 1
JMCKOBBIMU (hpe3amMul OBICTPOPEKYIITUMHU U OCHAIIEHHBIMU TBEPABIM CITJIABOM

["opuzoHTanbHO-(ppe3epHbIe CTAHKH MCTIONB3YIOTCS JJIsI BBITOJHEHUS
pa3IMuHBIX (pe3epHbIX paboT MPU U3TOTOBICHUH AeTalleil IITaMIIOB ropsyeil u
XOJIOTHOM IITaMIOBKH. B OCHOBHOM OHM KCIIONIB3YIOTCS IS TPOPE3KH 1a30B,
o0pe3ku, ¢ppe3epoBaHus C TOMOIIBIO JeIUTeNbHON rojoBKku. O6padoTka
OCYIIECTBIISETCS IIMIMHIPUISCKAMHU JUCKOBBIMH, (PACOHHBIMH U TOPIIOBBIMU
dpe3amMu BCTpEYHBIM U IOy THBIM (pe3epoBanreM. [Ipu momyTHOM
dpe3epoBaHNY HalpaBJeHNe BpallieHus (Gppe3bl CoBMagaeT ¢ HalpaBlIeHuEM
MoJIa4¥, a IPHU BCTPEUHOM Ha000poT. BepTukanbHo-ppe3epHble cTaHKH Oyiaroaapst
BEPTHKAIBHOMY PaCTIOJIOKEHUIO IIIMMUHEINS 00J1aqaf0T OOJIBIITUMH
TEXHOJOTHUYECKHUMH BO3MOKHOCTSIMH, YeM TOpH30HTaIIbHO-(hpe3epHble. Ha Hux,
KpoMme 00paboTKM TUIOCKOCTEH IITaMIIOB TOPLOBBIMU (pe3amMHu, MOKHO
nanbleBbIMU (pe3amMu MPOU3BOIUTE (pe3epoBaHUE YCTYIOB U THE3[ MO
IIMTOHKA MOJIOTOBBIX IITAMIIOB, (hpe3epoBaHre TTOCAJOYHBIX MECT yTIOBOU
¢pe3oit. Kpome Toro, Ha 3THX cTaHKax Gpe3epyroT BeleMKHU (Bpe3KH) B TTUTAX
[ITAMIIOB XOJOAHON IITAMIOBKA M XOJIOJAHOTO IIPECCOBAHUS, SBIISIOIINAECS
M0CaI0OYHBIMH THE3JaMU JIJIs1 padoynX YacTei 3TUX IITaMIIOB, a TAKXe
IIITOHOYHBIEC THE3/]a MOJIOTOBBIX IITAMIIOB.

bonee cnoxubie ppezepHbie pabOTHI PU U3TOTOBJICHHUH JeTallel IITaMITOB
MIPOU3BOIST Ha TUPOKOYHUBEPCANBHBIX (Ppe3epHBIX CTaHKAX.

[[Inpoxasi yHHBEepCAIBHOCTH CTaHKa 0OecIieYnBaeTCsl HATHIUeM
TOPU30HTAILHOTO IITTMHIEIS ¥ [IOBOPOTHOHN TOJIOBKH C BEPTHKAIBHBIM
mmuHaeneM. Ha 3TUX cTaHKax MOTYT OBITh yCTaHOBIICHBI AOJIOCKHAS U
CBEpIIMJIbHAS TOJIOBKU U KOMTUPOBaIbHOE ycTpoicTBO. [Ipn moMormum »Trx
MPUCTIOCOOICHNI MOKHO M3TOTOBIATH 00Ope3HbIe U BEIPYOHbBIE MAaTPHUIIBI CO
CJIOKHBIM KOHTYPOM.
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Puc. 8.Cxema xonupoBajibHO-(Gpe3epHOro CTaHKa.
1 —cranuna;

21 3 — CTOWKH,

4 — mmnuHaeapHag 0a0Ka;

5 — cnepsiiee ycTpOWCTBO;

6 — dpesepHast ro0BKa;

{ —cToI;

8 — xonwup;

9 0OpabaTeIBaeMBbIil IITAMIT

KonuposaabHo-¢pe3epHble CTAHKH MPeIHA3HAYEHBI 1J1s1 00paboTKH
CJIOKHBIX ITOBEPXHOCTEN PYUbEB LITAMIIOB JJI1 0ObEMHOM IITAMITOBKH U CIIOKHBIX
M0 KOH(PUTYpALMU TyaHCOHOB U MaTPHI] AJIsl XOJOAHON ITAaMIOBKU U 00pE3KU
00J104.

[TpuMeneHnne KonmupoBaIbLHO-PPE3EPHBIX CTAHKOB MO3BOJIUIIO
MEXaHU3UPOBATh U YIIPOCTUTH TPYAOEMKHUH Tpoliecc 00paboTKu
MPOCTPAHCTBEHHBIX (POPM PYUbEB LITAMIIOB, OCYIIECTBIISIEMbI paHee BPYUHYIO
BBICOKOKBaAJIM(DUIIMPOBAHHBIMU (hpe3epOBIIMKaMU Ha YHUBEPCATbHBIX (hpe3epHbIX
CTaHKax.

[TpuHUMn paboThl KONUPOBATBEHO-PPE3EPHOr0 CTAHKA 3aKIIOYAETCS B TOM,



YTO MPOCTPAHCTBEHHAS hopMa 00pabdaThIBAEMOM (GUTYPHI IMITaMIIa KOTTAPYETCS
PEXYIIUM HHCTPYMEHTOM I10 3aIaHHON MOJIEIIH.

Crnensimee ycTpoicTBO 5 M mmuHAeIbHAs 6abka 4 3aKperieHbl Ha OJHOM
nonepeunHe. Konup 8 u o6padbaTeiBaeMblii mtamMn 9 ycTaHaBIMBAIOTCS HA CTOMKE
3, dpesa 3akpersercs B mmnuHeae. Bo BpeMst paboThI cTaHKa CIEISIIAN Maerl-
YT MPYXXAHOU MIPHUKUMAETCS K KOTTUPY.

O6paboTka MPOU3BOIUTCS BEPTUKAIHHBIMHU WJIH TOPU3OHTAIBHBIMU
CTPOYKAMHU.

IIpn 00paboTKe roprU30HTAIBHBIMU CTPOYKAMHU CTOIY COOOLIAETCS
HerpepbIBHAS mojada. [Ipu aToM nrym nmepemeraetcst mo konupy. B 3aBucumoctn
OT penbeda Komupa u3MEHseTCs ero IaBlieHrne Ha IIyIl. [ [py n3MeHeHnn aBiIeHuUs
KOIKpa Ha Iy B TIPOIiecce ero JBMKEHUS 110 KOMUPY BKIIIOYAIOTCS B JIEHCTBUC
CpelicTBa aBTOMAaTUYECKOT0 YIIpaBiIeHus Gppe30it, odecrieunBaronye nepeMerieHme
PEeXYIIero MHCTPYMEHTa B OCEBOM HaIlpaBJICHUH.

Puc. 7.Cxembl (pezepoBaHus TMpH MOCTyNaTeIbHOM IMepeMelIeHun
KOIKpa 1 eTaiu
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UpY IMpHU BpalllaTeIbHO

Puc. 8.Cxema ¢pesepoBanus Mo Kor

KOIHpa U JeTajn



Puc. 9. <Dpe3epOBaHHe mTaMIia 4JIs1 KOJICHYaTOI 0 Bajia

Cxema (pe3epoBaHus yaHCOHA Mpecc-(hopMbl IO KONUPY MpHU
BpallaTeIbHOM ABM)KEHUN KOMMpa U IeTaju rnokasana Ha puc. 8. Komnup
3aKperUieH Ha Bpaliarolieiics mianmaibde 3, a oopabaTeiBaeMast JeTaib— Ha
Bpararoreiics mranmaiioe 1. O6e miaHmaiobl yCTaHOBICHBI HA CTOJIE / |
BpalnarTcs cMHXpoHHO. KonupoBanbHbIi maner 4 CKOIb3UT 10 KOMHpY, a ¢ppesa 2
oOpabatbiBaeT 3aroToBKy. babka 5 co mmuHAeneM U KOMUPOBaJIbHBIM PUOOPOM
nepemeniaeTcsl B BEpTUKaJIbHOM HalpaBIIEHUH 10 CTOWKE, a CTON / B POJIOJIBHOM
HalpaBlIeHUH 10 cTaHuHe 6. BpalieHue niaHimai6 siBisieTcs 3a1aroleil nojgaydei,
POAOJbHOE ABUKEHUE — ClIeJSLIe, a BepTUKaJIbHOE IBUKEHUE —
nepuoanueckoil. Eciau BepTukanbHas mojjaua UMeeT MOCTOSHHYIO CKOPOCTb, TO B
pe3ysibTaTe COBMECTHOTO IeHCTBHUS Beex nojau ¢pe3a ocTaBisieT cies 00paboTku
B BU/JIe BUHTOBOM JINHUMU.

Cxema (pe3epoBaHUsl, lITaMIa JIsl KOJIEHYATOT 0 Baja MpHUBeieHa Ha puc. 9.
dpezepoBaHue OCYLIECTBISIIOT 110 ABYM KonupaM. OfHa cTOpoHa Konvpa 2 UMeeT
npohuih ceueHus MeKH, pyras — Mpoduis melKku Baja, KOMUp yCTaHOBJIECH Ha
HETOABMKHOM cToiKe cTaHka. Ha kommpe 2, 3akperieHHOM Ha 00pabaThiBaeMOi
netanu 1, pacmonoxeHsl IpopuiIn KOHTYPOB IieK. PaboTy mpou3BoasT ¢
MOMOILBIO IBYX KONMPOBAJIBbHBIX MPUOOpoB: 4 u 5. [Tprbdop 4 koHTpoaupyer
rimyOrHy 00paboTKH 1Mo Konupy 3, a mpubdop S nepemMerniaercs BAOJIb KOHTypa
konupa 2. CoBMecTHOe JIelicTBHE 000UX MPUOOPOB MO3BOJISET MPONU3BECTH



00paboTKy ¢uryps! mramna. B nannom ciyyae ¢ppesepoBaHue OCYIIECTBISIIOT
IyTeM MOCTYyNaTeJIbHOTO IBWKEHUS ABYX KOMUPOB U JI€TaJH.

Puc. 10.Cxemsbl ¢pe3epoBaHusi MyaHCOHA LITaMIIa JJiI THOKA

Cxema (pe3epoBaHUs MMyaHCOHA METOIOM KOTIMPOBAHUS 11O ABYM KOMUpPaM
IIPU WX BpalaTebHOM JIB)KEHUH U MTOCTYATEIbHOM JIBM)KEHUH JIeTajH MOKa3aHa
Ha pHc. 10,a. Cton: mepemMeraeTcs o cTaHWHEe OT MexaHu3Ma nofgad 9. [lepenady
OCYIIECTBISIOT Yepe3 BUHT 8 ¢ raiikoil. Konup 10 mpencrasusieT coboit Kynadox,
NPUBOJUMBIN BO BpallleHHe OT Mexanu3Ma nonad. [Ipu ero Bparenun yepes
ponuk 11 mnepenaeTcst BO3BpaTHO-TIOCTYIATENbHOE ABIKEeHUE TION3yHY 13 1 pelike
14. C peiikoii 3auernieH 3y0uaTslil cekTop, umeromuii konup 1. Ilocnennuii yepes
posiiK 2 nepeaaeT BO3BPaTHO-TIOCTYMa-TeIbHOE ABMKeHHe non3yHy /. Ilon3yHbr 7
u 4 nepemeniatorcss 1o croukam 5. CucreMy 3ambikaet npyskuHa 12. Couetanue
KPUBOJIMHEHHOTO KOHTYpa 000X KOIHMPOB MMO3BOISIET 00pabaThiBaTh Gpe3oii 6
KOHTYp nyaHcoHa 3. IIpu aTom Bech KOHTYp oOpabaThiBaeTCsl 3a MOJHBIH
o6opoT konupoB. [Ipu ciegyromiem ux o6opore 00paboTKa KOHTYpa MOXKET
MOBTOPUTHCS. Takum 06pa3oMm, Mpu HEOOXOAUMOCTH U3TOTOBJICHUS ITTUHHOTO
IIyaHCOHA C MOBTOPSIIOLIEICS KPUBOJIMHEINHOM MOBEPXHOCTHIO 00pabOTKyY ero
MO>KHO TPOU3BOANTH HEMPEPHIBHO.

Kpome yHuBepcanbHbIxX ¢ 00561101 3¢ (heKTUBHOCTHIO TPUMEHSIFOTCS
CrellMalibHbIe U CIelNaTu3upOBaHHbIe Ppe3epHble cTaHKU. K creruanbHbIM
CTaHKaM, IPUMEHSIOIIIMCS JIJIsl POU3BOICTBA ITAMIIOB U Tpecc-hopM,
OTHOCSITCS] TPaBUPOBAJIbHBIE U OMUIIOBOYHBIE.

I'paBupoBasbHble cTaHKH. MHOTHE IITaMITOBaHHBIC ATl IMEIOT Ha
CBOEH NTOBEPXHOCTH JIEKOPATUBHBIE y30Pbl, HAAMKUCH WK HU(POBbIE 0003HAUESHUSI.
[IpuMepoM MOTYT CITY>KUTb U3/EINHUs, ToJIy4aeMble YeKaHKOM, — MOHETHI, Me/1ally,
CTOJIOBbIE MPUOOPHI.

[Tpunmun paboTsl rpaBupoBaibHOrO cTaHka 6A463 JIbBOBCKOIO 3aBOjIa
(bpe3epHbIX CTAHKOB OCHOBAH Ha KOMUPOBAHUH YBEITMUEHHOTO KOHTYpa 111adjioHa ¢
YMEHBIIIEHUEM ero JI0 HaTypallbHbIX pa3MepoB MpHU MOMOIIM NaHTorpada.

[Tpu rpaBupoBanuyu HUQP U HAANKACEH TOIB3YIOTCS HAOOPOM TTOCTOSTHHBIX



maboHoB — mmpudTOB. |1t rpaBUpOBaHUS Pa3IMYHBIX QUTYDP U Y30POB
MOJIb3YIOTCSI COOTBETCTBYIOIIUMH 111207 IOHAMH.
['paBupoBaHue MPOU3BOAUTCS crieluanbHON (pe3oii. [Tepemerienue mo
KOHTYpY I111a0JI0Ha OIIYIBIBAIOIIETO Majiblia MPOU3BOAUTCS BPYUHYIO.
OnuoBoYHbIE CTAaHKU MIpeIHa3HAYeHbI JJIsi MEXaHUYECKOTO OMUIMBAHUS
poKM MaTpull, yaHCOHOAepKaTelei, CheMHUKOB M UM MOJOOHBIX J1eTajei.
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Puc Cxema O6pa6OTKI/I MaTpHulbl Ha OITMJIOBOYHOM CTAHKE

O06paboTka pe3b00BBIX NOBEPXHOCTEH TPU U3rOTOBJIEHUH ITAMIIOB U
npecc-GpopM OCYIIECTBISETCS INIaBHBIM 00pa30oM B IBYX CIydasiX: Mpu
W3TOTOBJICHUU KPETIeKHBIX H3/IeNIMIA U COOTBETCTBEHHO IPU Hape3aHUU Pe3bObl B
COMPSIra@MbIX C KPENeKHbIMU U3JIeIUSIMU AeTANSX; IPH U3TOTOBJIEHUU PE3bOOBBIX
3HAKOB U KOJIeIl rpecc-(hopm.

Hapesanue pe3bp0Obl Ha KpeTexKHbBIX AeTalsIX Ha MPeInpusTuH (B 1exe),
M3TOTOBJISIFOIIEM LITaMITbl M IIpecc-QOPMBI, OCYIIECTBISETCS TIaBHBIM 00pazom
MeTYHKaMH ¥ MJalkamMu. Takke HapesaeMcs pe3b0a v Ha JAeTalsX, COMpsAraeMbIX
C KpeTeKHBIMH.

Ha pe3pboodopmistomux 3Hakax npecc-Gpopm pe3nda Hape3aeTcs pe3lamMu
Ha TOKapHBIX CTaHKax MpPU UX CHelUaIbHOM HacTpoiiKe.

CaepanibHble cTaHKU. [TogaBistoiee 6OIBITMHCTBO AeTalel IITaMIIOB
MPOXOAUT 00pabOTKY Ha CBEPIUIIBHBIX CTaHKaX. B IITaMIIOBOM MpOU3BOJICTBE
MPUMEHSIOTCS pauaibHO-CBepIUIbHbIC, BEPTUKAIbHO-CBEPIUIIBHEIE,
pe3bOoHape3Hble U HACTOJbHBIE OBICTPOXOHBIE CBEPIUIIbHBIE CTAHKHU.

Ha cBepnuibHBIX CTaHKax CBEPIISIT IIIyXUe OTBEPCTHUSI, HApuMep s
nojbeMa U TPaHCIIOPTUPOBKH IITAMIIOB, U CKBO3HbIE 0TBepcThs. Ha aTux xe
CTaHKaX MMPOU3BOIAT AabHEHIITYI0 00paboTKy OTBEpCTHIA: pacCBepIUBaHue, T. €.
BTOPHYHYIO 00pabOTKy CBEPJIOM, IHAMETP KOTOPOro OoJIblle AUaMeTpa paHee
IIPOCBEPIICHHOTO OTBEPCTHUS; 3eHKEPOBaHUE AJIsl yIyUIIeHHs] T€OMEeTPHUIEeCKON
(GOpMBI OTBEpCTHUS; pa3BepThIBaHKE ISl TOBBILIEHUS TOYHOCTH W YUCTOTHI
MOBEPXHOCTU OTBEPCTHS M HApPe3Ky pe3bObl.

TouHOCTB pacnosoxeHus ocel OTBepCTHid, 00pabaThIBaeMbIX Ha
CBEPJIMJIBHBIX CTaHKaX, IOCTUTaeTCs pa3MeTKON WM MpUMEHEHUEM KOHTyKTOPOB.

Menkue neraiu mTaMinoB 00pabaThIBalOTCS Ha HACTOJIBHO-CBEPIMIIBHBIX
CTaHKaX, CpeJIHie — Ha BepTUKAIbHO-CBEPJIMIIbHBIX, & KpyITHbIe — Ha
paauanbHO-CBEPIMIbHBIX.

KoopannaTHoe pacTauuBaHue

Metoa KOOpAMHATHOTO paCTaYMBaHUS 3aKIFOYAETCS B TOM, YTO JI€Tallb,
3aKperuIeHHas Ha CTOJIe, epeMeIaeTcs B IIIOCKOCTH, TIePIEHANKYIISIPHON K OCH
paboyero HHCTPYMEHTA, 3aKPETUICHHOTO B IITTAH/IEJIE CTAaHKa, TIepeMeITeHIe
JIETAJIH MIPOU3BOIUTCS TIO METOTY MPSMOYTOIBHBIX KOOPINHAT.

Jliist 06paboTKH JeTaneid STUM MeTOA0M MPUMEHSIOT YHUBEepCaTbHbIC U
crienuagbHble KOOPAWHATHO-pacTouHbIe cTaHKU. COBpeMeHHBIe KOOPAMHATHO-
pacTOUYHbIe CTAHKHU IIpeIHa3HaueHbI INIaBHBIM 00pa3oM Jij1sl 00paboTKH
UJIUHAPUYECKUX OTBEPCTHH, TOMYCKH Ha MEXKOCEBBIE PACTOSHUSI KOTOPBIX B
npsMOyToJibHOU cucteme koopauHaT u3MmeHstotces ot 0,00110 0,005mm, TouHno
PacCIOJIOKEHHBIX OTHOCUTEIBLHO 0a30BBIX MOBepXHOCTEH. KpoMe pacTaunBaHus
TOYHBIX OTBEPCTUH Ha 3THX CTaHKaX MOHO BBITIOJIHSTH JIETKHE (ppe3epHbIe pa-
OOTHI: TOUHOE (hpe3epoBaHUE MTOCKOCTEH, KPUBOJIMHEHMHBIX TIOBEPXHOCTEH,
00paboTKy MPOPUIBHBIX TOBEPXHOCTEH KOMTMUPOB, MIA0JIOHOB | T. 1. J{J1s CTaHKOB



MaJIbIX U CPEeTHUX Pa3MEPOB Hallle BCEro MPUMEHSeTCS OJHOCTOSTHAs
(koHCOJIbHAST) KOMIIOHOBKA, OOBIYHO € MOMEPEYHO-TIOIBUKHBIMU Cala3kaMu
IIPOOIBHO-TIOIBHIKHBIM CTOJIOM (KPeCTOBBIN CTO)

To4YHOCTB YCTAaHOBKH CTOJIa B 33JIAaHHON KOOPJIMHATE COOTBETCTBYET
0,003—0,004:m, TOYHOCTH pacCCTOSIHUN MEXKTy OCSIMU 00pabOTaHHBIX OTBEPCTUI
0,005—0,0022m, ynucrora o6padotku [17— [16. CTaHKK CHAOXEHbI
OTNITHYECKUMHU U3MEPUTETHLHBIMHU TIPUOOPAMH.

To4HOCTH KOOPIMHATHO-PACTOYHBIX CTAHKOB OTIPEIEISAETCS TOUHOCTHIO
BBITIOJIHEHHS IITTHH/EIBHOTO y3J1a U HaIlPaBJISAIOLINX, )KECTKOCTHIO ero 0a30BBIX
JeTaje ¥ TOYHOCTBIO OTCYETHO-U3MEPHUTENILHOM CUCTEMBI. B KoopauHATHO-
PACTOYHBIX CTaHKaX MCIOJIB3YIOT MEXaHWYECKHEe, ONITUKO-MEXaHHYECKHE,
ONTHYECKUE, MHAYKTUBHBIC U JPYTHUE OTCYETHO-U3MEPHUTENIbHBIEC CUCTEMBI.

JleTanu, oOpabaThiBaeMble Ha KOOPJIMHATHO-PACTOYHBIX CTAHKAX, HUMEIOT
pa3HOO0pa3Hyo POpMY M KpPemsTCs KaK Ha pabodeM CToJie CTaHKa, TaK U B
Pa3IMYHBIX TPUCTIOCOOTCHUSX.

[IprMeHeHre pa3TUIHBIX YCTPONCTB PACIIUPSAET TEXHOJIOTUIECKUE
BO3MOYXHOCTH KOOPJAMHATHO-PACTOYHBIX CTaHKOB. K TakuM ycTpoiicTBam
OTHOCSITCSI TOPU30HTAIILHBIE M YHUBEPCATbHO-TIOBOPOTHBIE CTOJIBI M Pa3IMYHOTO
pona rosioBkH ((hpe3epHble, CBepIIMIIbHBIE, KOMTUPOBaJIbHBIE, IITU(GOBAILHEIE).

[Tmockre MOBOPOTHBIE CTOJBI TTO3BOJISIOT 00pabaThIBaTh 3aTOTOBKH B
MIOJISIPHOM CHUCTeMe KOOpJWHAT. Y HUBEPCAIbHBIE TTOBOPOTHBIEC CTOJIBI JOITYCKAIOT
MOBOPOT IUIaHIAKObI B nipeaenax 360°u ee HAKIOH K MJIOCKOCTH OCHOBAaHMS Ha
yribl B ipenenax 0—90°,a cnenoBaresibHO, MO3BOJISIFOT 00padaThiBaTh OTBEPCTHUS
U TUTOCKOCTH, TIOJIOXKEHUE KOTOPBIX OMPEIEIASTCS yriaMu U JIMHEHHBIMA
pa3MepaMH OTHOCUTENIBHO 0a30BbIX TOBEPXHOCTEH.

CTtombl UMEIOT MpeieNIbHYIO0 OTPEITHOCTD YTIIOBBIX NiepeMelieHuit 3-4" npu
nrameTpax mianmaioser 600 — 800vm u 8" mpu quamerpax mianmaioer 200—
300MMm.

KoopauHaTHO-pacTOUHBIE CTAHKH OCHAINAIOT YHUBEPCATHLHBIMHU
PacCTOYHBIMU TOJOBKAaMH, MTO3BOJISIOMMA 00TaYNBaTh TOPIIOBBIC TOBEPXHOCTH,
MPOTAaYNBaTh KaHABKH, a TAK)Ke pacTaurBaTh OTBEPCTUS OOJIBIIIOTO ArameTpa. B
COYETaHUH C TToauell THIIb3bI MIMTUHENS TTOCPEACTBOM TaKUX TOJIOBOK MOYKHO
pacTaumBaTh KOHUYECKHEe OTBepcTHs. HeKoTophie 3aBO/IBI OCHAINAIOT CTAHKU
bpesepHbIME TosIoBKaMU. C ITOMOIIBIO TOJIOBOK C TOPU30HTAIILHON OCHIO
BpaIleHUs] MOXKHO (hpe3epoBaTh 3yObs peek.
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Puc. 15.Cxema 06paboTKH OTBEpCTHi B MaTpulie Mpecc-popMbl Ha
KOOPJMHATHO-PACTOYHOM CTaHKe

Cxema 00pabOTKH Ha KOOPJUHATHO-PACTOYHOM CTaHKE B3aUMHO
NepIEHANKYJISIPHBIX OTBEPCTHH B MaTpuIle npecc-(hopMbl IoKa3aHa Ha puc. 15.
Martpuiia 3aKperieHa Ha yHUBepCaJlbHOM MTOBOPOTHO-IETUTEIbHOM cToie. [Ipu
TOPU30HTAILHOM TOJIOXKEHHH TUTAHIIIal0bI CTOJIa 00pabaThIBaeTCs IIEHTPAIbHOE
otBepcTHe A (puc 15a) [ToBopot miaHmanos! Ha yroa ¢ = 90° puc. 15,6)
no3BoJisieT oOpadoTaTh O0KOBOE OTBepCcTHE b.
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Puc. 16.YHuBepcanbHoe npucrnocobiieHre 1Jisi pacTadyMBaHus OTBEPCTHH B
MaTpuilax MITamroB

Cxema 00pabOTKM OTBEpCTUI B MATpHLe LITaMIa C OJJHOBPEMEHHBIM
pacTauynBaHUEM KOHYCOB HIDKE paboueil IIMIIMHIPUYECKON YacTH MOKa3aHa Ha pHC.
16. O6paboTKy OCYIIECTBISIOT C TOMOIIBIO YHUBEPCAIBHOTO PUCIIOCOOICHNS,
KOTOpOE KPeIsT K IIMUHLNIO YNHKA C TIOMOIIbIO KOHUYECKOTO XBOCTOBHKA 1 1
3a)KMUMHOTO0 KoJiblia 2. [IpuMeHeHre nprucrnocoOieHrs BO3MOKHO Ha CTaHKaX C
HUKHUM TOJBM)KHBIM HUIUHAPOM 3. Ha HKHel YacTu MOJBUYKHOTO MJIMHAPa 3
3aKperuisieTcsl XOMyTHK 4 ¢ polluKoJiepkaTesieM D 1 posinkoM 6. B kopmyce
MPUCTIOCOOJIEHHS / CKOJIB3UT TMOJ3YH 8 C 3aKPeTIEHHBIM B €r0 OTBEPCTUH PE3LIOM
9. K nmomyny npukperuieHa mianka 10.

[Tocne okoOHUAHUS pacTavyMBaHMS MOsICKA MATPHUIIBI HA 3aIaHHYIO BBICOTY h
MOABW)XHBINA HUIUHAP 3 OMYCKAIOT M0 HOHUYCY Noaauu mmnuHaens. [Ipu stom
OITyCKAaIOTCS XOMYTHK 4, POIMKOIepKaTelb S 1 POJIUK 6 10 yrmopa MociIeHero B
kpoHmreH 11. [{unmuHap v mMMUHIETh COSUHSIOT, U JabHEHIIee UX OIMyCKaHMe
MPOUCXOAUT COBMECTHO. [Ipu BpalieHny mmuHesst mocie KaXKJ0ro MOJIHOTO
oboporta kpoHITeiH 11 HackakuBaeT Ha poJIMK 6 U TTO/ IeCTBHEM TTOCIETHETO
(ponMK KaTHTCS IO HAKJIIOHHOH ILIOMIA/IKe TOPIIa KPOHIITEWHA) OIyCKaeTCsl BMECTe
c BKJIazpImeM 12, BxoasammM B 3anerieHue ¢ mectepHeit 13. [lectepus
MOBOpPaYMBaETCs HA HEKOTOPBIN yroJ, BMecTe ¢ Hell Bpaiaercs BUHT 161,
MOCKOJIbKY MON3YyH 8 coeiuHEH ¢ BUHTOM 16 Kak raiika, OH niepemelnaercs B
HaIpaBJeHUH OCHU BUHTA, cool1as pe3iy 9 nepemerieHue, nepreHIuKyIsipHOe
ocH pactauuBaeMoro oTBepcTus. [locne okoHUaHus kKaueHus poirka 6 mo
kpoHiuTeliny 11 mocnenuuii noa aeiicterem npyxuHbl 14 Bo3Bpaiaercs B
BEepXHee UCXOAHOE MOJIOKEHUE.



ITpu 3TOM OH yBNekaeT 3a coboit Bkiaapim 12. Bknagpim 12 nmeer ¢
1IecTepHell OAHOCTOPOHHEE 3allellJIeHNe. BO3BpallasiCh BBEPX, OH IPOCKAIb3bIBACT
CBOMMM 3yObsIMHU 1O 3yObsiM 1IecTepHU. Takas BO3MOKHOCTh 0OecIeunBaeTcs
HaJIMYMeM IJIAaCTUHYATOM MPYKUHBI B a3y KpoHuITeiHa 11, npmwxumaroeit
BKJIaAbl 12 k mectepHe 13 M coxuMarolLeiics, Koraa BKJIabIII IPOCKaIb3bIBAET
3yObsIMU 10 3yObsiM 1IecTepHU. Takum 00pa3oM, IpU KakJoM 000pOTe IIMUHAENs
JUaMeTp pacTaulBaHUs IJIABHO yBEJIMYMUBAeTCs, B pe3yjbTaTe Yero pacTaunBaeTcs
KOHYCHOE OTBEpCTHE ¢ YyrojioM o. [lociie okoHYaHMs epBOro Mpoxoia Win Beer
o0paboTtku meranu 18 peselr Bo3BpaimaeTcs B UCXOMHOE ToyioxkeHue. J[s aToro
cko0y 150TBOAAT B CTOPOHY, OMyCKatOT BHU3 KpoHIUTelH 11 1 BpamenueM BUHTa
16 ¢ muckom 17 Bo3BpararoT mos3yH 8 B IepBOHAYATIBLHOE MTOJIOKEHHE.

[Tpu m3roToBIeHNH MyaHCOHOEp KaTeNel IITaMIIOB AJisi BEIPYOKH,
NPOOMBKY HAWTYUIIMM METOJOM OOpabOTKH MOCAJOYHBIX THE3] SIBISETCS
pacTaurMBaHie Ha KOOPAWHATHO-PACTOUYHBIX CTAHKAX.

Ecnu Bce myaHCOHBI M MaTpULbl pa3MellIeHbl B OJTHOM ITyaHCOHO-U
MaTpuLeepKaTese, TO OTBEpCTUsl B HUX 00pabaThIBatoT B cOope ¢
COOTBETCTBYIOIMMH IUIMTaMU LITaMIla TAKUM 00pa3oM, YTOOBI B HUXKHEH miuTe
ocTajscs clie] OT UHCTPYMEeHTa IITyOuHOM 10 2 MM, 110 KOTOPOMY B IIJIUTE BEyT
JaTbHEUIIYI0 00paboTKy OTBEPCTHH.
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Puc. 17.Cxema nepeHoca KOOpJUHAT OTBEPCTUIA MATPUL WIH ITyaHCOHO-
MAaTpHIl Ha IIyaHCOHOJEPKATeNb ¢ IOMOIIbIO KOOPAUHATHO-PACTOYHOIO CTaHKA

Jlns coBMelieHns BepxHel W HWKHEH JacTel mramma y100Ho
HCIIOJIb30BaTh METO/] TIepeHOCa KOOPAMHAT OTBEPCTUI MaTPHUIIbI Ha



MyaHCOHOJIepKaTeNb. B ciyyae M3roTOBIIEHNS IIITaMIIa COBMEIIIEHHOTO 1eHCTBUS
(puc. 17,a, 6) BHauYaJie BBIMOJHSAIOT MOJHYIO MEXaHHUUECKYIO U TEPMUYECKYIO
00paboTKy myaHcoH-MaTpulibl 1. 3aTeM Ha KOOPAMHATHO-PACTOYHOM CTaHKe
OTIpeNeNsIoT (M 3aMuChIBalOT) (haKTHUECKUE KOOPAUHATHI ee oTBepcTuit (puc. 17,
a). 3aTeM MOJIHOCThIO 00paboTaHHyt0 MaTpuily 2 (puc. 17,6)cKperisior ¢
3aroTOBKOM MTyaHCOHOJIEPKaTeNs 3 ¥ ¢ TOMOIIBIO (OJIbIY 4 Ha/IeBatOT Ha
IyaHCOH-MAaTpPHILy, KOTopas 3aKperuieHa Ha CTOJIe CTaHKa B IEPBOHAYAIBHOM
MOJIO’KEHUHU. B TakoM monokeHnn 3aKperisioT BeCh y3ell U 10 3aliCaHHbIM
KOOpJIMHAaTaM 00pabaThIBaIOT ITyaHCOHOAEPKATEIb.

[Tpu M3roTOBJIEHUY IITaMIIa Il IPOOMBKY HECKOJIBKMX oTBepcTHii (puc. 17,
B, I') 00pabaThIBAlOT BCE OTBEPCTHUS B MATPHIIE U HANOOJIee CI0KHOE OTBEPCTHE B
MyaHCOHOJIeprKaTeNe 2,3aTeM B ITyaHCOHOIepKaTelb 3alpeCcCOBBIBAIOT IIyaHCOH D,
1oJ1 KOTophslii 00paboTaHo oTBepcTue. Matpuily 1 mocie TepMudeckoit 00paboTKu
yCTaHaBIIMBAIOT HA KOOPAMHATHO-PACTOYHOW CTAHOK M OTIPEEIISIOT (PaKTHUeCKHe
KOOpAWHATHI oTBepcTHit (pric. 17,B). [l 6azupoBaHust MyaHCOHO-AEPIKATENS 2
3alpeCcCOBAHHBIN B HETO IyaHCOH S COBMEIIAIOT C COOTBETCTBYIOIIUM OTBEPCTHEM
matpuilsl 1 (puc. 17,1); MeXIy MaTpHilel U myaHCOHOIepKaTeIeM
YCTaHaBIMBAIOT OJIOKA MEPHBIX INTUTOK 6, CKPETUISIOT UX CTPYOIIMHAMH 7, TIOCIIe
Yero pacTaurBarOT OTBEPCTHS B ITyaHCOHOAEpKaTese 1Mo GaKTUISCKUM
KOOpIMHATaM OTBEPCTUH B MaTpHIIE.

IIpu 0OpaboTke OTBepCTUI ISl MOTYUYEHUs 3aJaHHOM TOYHOCTH
HE00X0IMMO cOOI0IaTh OMpeIe]IeHHYI0 ToceA0BaTeIbHOCTh. Tak, npu
HEO00X0UMOCTH 00pabOTKM OTBEPCTHH MO 8-My KBAIUTETy PEKOMEHAYETCS
cleyrolas MMocyieJ0BaTeIbHOCTD. IEHTPOBaHNE, CBepIIeHIe OTBEPCTHUS C
npurnyckom 0,1—0,5MM u cBepiieHre BTOPBIM CBEPJIOM C 3a/1aHHOM TOYHOCTBIO.
[Tpu 06paboTke OoTBepCTUlA IO /-My KBaJIUTETy MPOU3BOAT LICHTPOBAHKE, TIEPBOE
cBepiieHue ¢ npurmyckom 1,0—1,5mMm ni1s oTBepeTrn muameTpoM 3—12MMm u
cBepJioM auaMeTpoM 12 MM aiist oTBepcTHil auamerpom 14—A45MMm, 3aTeM BTOpoe
cBepiieHue ¢ npurryckom 0,1Mm nis otBepetnit nnametrpom 3—12vm u 0.5MmMm
IUIs OTBepCTUi quaMmetpoM 12—A45mMm: mocienHelt oneparueit sBisieTcs
pa3BepThiBaHMe. Eciii oTBepCTHS HEOOXOAUMO 00padoTaTh Mo 6-My KBaJUTETY,
1oCcjie BTOPOTO CBEPJICHHsI TPOU3BOST pacTaunBaHue (4epHOBOE U
nonyurctoBoe) ¢ mpumyckom 0,01 — 0,054Mm u 3aTem 1160 TOHKOE
pacTaunBaHue alIMa3HBIMU pe3laMHt, JTHO0 YNCTOBOE pa3BepTHIBAHUE.



