Nekuma Ne3
MatrepuaJbl I peKYyIIMX HHCTPYMEHTOB

B 0CHOBY pexylmMx MHCTPYMEHTOB ITOJIOKEH PEXYIIMN KIWH, COCTOSIINAN U3
JIBYX TIOBEPXHOCTEH, CXOASIMXCSA B OCTPYI0 KpoMKy. Ilpu nmepemenienun KimHa oT-
HOCUTENBbHO 00padarbiBaeMOro Marepuasia OH JIaBUT Ha 3arOTOBKY U pa3/efiseT ee Ha
JIB€ HEpaBHbIE YacTH, MEHbIIAs U3 KOTOPbIX AeHOPMUPYETCS M MPEBpPALIACTCS B
CTpykKy. Pexxymuii kuH npu paboTe MoABepraeTcs UCTUPAHUIO, TETIOBBIM BO3JICH-
CTBUSIM U CHJIOBBIM Harpy3kam. BHelpeHue KiMHa B 3arOTOBKY BO3MOXKHO JIMIIb TPU
npeobiiagaroleil MPOYHOCTH MaTeprualla KIMHa.

Marepuansl sl pexXyIUX UHCTPYMEHTOB MOJAPA3JEISAIOTCS Ha CIEAYIOIIHE
OCHOBHBIE TPYIIIBI: HMHCTPYMEHTAIbHbIE CTalW; TBEPIbIC CIJABbl, MHUHEPAJIO-
KepaMHuKa U KEpMETbI, CBEpXTBEPAbIC MATEPH ATIbI.

HMHcTpyMeHTanbHbIE CTAIM B 3aBUCMMOCTH OT XMMHYECKOI'O0 COCTaBa JAEIATCA
Ha YIJIEPOJUCTHIE, JIESTUPOBAHHBIE U ObICTpopexyiue. [lo TBEpIOCTH B XOJOIHOM
COCTOSIHUM BCE ATH CTAIM MAJO OTIAMYAIOTCSA IPYT OT APYra, OCHOBHOE MX OTJIMYHE B
KpacHOCTOMKOCTU. Yraepoaucteie ctanu (Y 10A, Y12A u 1p.) uMeroT HU3KYIO Kpac-
HOocTOMKOCTh — A0 200...250°C. ¥V nerupoBaHHbIX cTanei (uMeroT okoio 1% neru-
PYIOIIMX 3JIEMEHTOB: BOJb(ppaMa, Xpoma, BaHaAHs U Ap.) — OoJblIas KpacHOCTOM-
kocTh — 710 300°C (mapku 9XC, XBI', X6B® u ap.).

VYrnepoaucrele U JErMPOBAaHHBIE CTANIM MPUMEHSIOTCS JJISl U3TOTOBJICHUS WH-
CTPYMEHTOB, pabOTAOIIMX C MATBIMH CKOPOCTSIMH PE3aHUS: MIIAUIKUA, METUUKH, Pa3-
BEPTKHU U CJIE€CAPHBIE HHCTPYMEHTHI.

bricTpopexynye crani UMET coaep:kaHue Boibdpama 110 6...18% u 6oib-
I0€ KOJIMYECTBO JIETUPYIOLWUX 3jeMeHToB: P — Bombdppam, K — kobansT, M — Mo-
mbnen, @ — BaHanuii u ap. beicTpopexyiiye craim yMepeHHON KpacHOCTOMKOCTH —
10 620...630 °C (mapku P9K10, POM4KS, P18®2K8M u ap.) — npeaHazHadeHbl 1Jis
00paboTKu TPyAHOOOpadaTHIBAEMBIX MaTEPUATIOB: >KAPOMPOUYHBIX M THUTAHOBBIX
CILIaBOB, HepkaBeromMX ctaned u Ap. CTaiu ¢ BBICOKUMH KPAaCHOCTOMKOCTBIO (10
700...730°C) u tBepaocthio (10 68...69 HRC) nerupoBanbl 0OIBIIMM KOJIHMYECTBOM
koOanbTa (10 16...25%), Bonbdpama (10 11...20%) u monubaena (no 4...7%). Otu
crau (Mapku B18M7K25, B14M7K25 u np.) vucnosb3yroTcsl IpU pe3aHuul TPYIAHO-
00palarbIBa€MbIX MaTepualoB.

TBepable criaBbl U3TOTOBISIOTCS METOJOM IMOPOLIKOBOM MeTamnypruu. Oc-
HOBHBIMM KOMIIOHEHTaMH TBEPJIbIX CIIABOB SABJIIOTCS KapOuJibl Boibppama, TUTaHA
U TaHTalla, a B KAUEeCTBE CBSI3KM MCIOJIb3YIOTCS KOOAIbT, HUKEIb, MonuOaeH. Kpac-
HOCTOMKOCTb TBEPIBIX CIIJIABOB pa3iav4HbIX Mapok cocrasisier 800...1000°C, TBep-
noctb — 110 86...90 HRC, npounocts npu cxaruu — 10 3,5 I'lla, npoyHocTs npu u3-
ru6e — 1o 1,8 I'lla. MHCTpyMEeHTBI U3 TBEPIBIX CHJIABOB padOTaIOT Ha BHICOKUX CKO-
pocTsX pe3aHud. B 3aBUCMMOCTH OT cocTaBa KapOuHOM (a3bl TBEp/bIe CILJIABbHI Je-
JISITCSL HA 4YeThIpe rpymnmnbl: onHokapouaneie (rpynna BK), nByxkapouansie (rpymnma
TK), tpexxapounnsie (rpymnmna TTK) u 6e3Bonsdpamonsie (rpynna TH).

Cnnasel rpynnel BK copepskar kapOun BosibppamMa v KoOaNbT, SBISIOMIUKACS
cBoeoOpazHoit cesizkor. Mapku BK3, BK4 (96% WC u 4% Co) uMeroT BBICOKYIO
TBEPAOCTb, HO OoJiee XPYNKHUE, UCIOIb3YIOTCS A YUCTOBOM 00pabOTKH, a CIUIaBbl
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(BK8, BK10) ¢ 6osbimmm cosepkanveM kKoOanbTa, Kak Hanbojee BSI3KUE, TPUMEHS-
I0TCd TpU 4YepHOBOM 0O0paboTke MarepuanoB. DHU3MKO-MEXaHUYECKHUE CBOWMCTBA
TBEPAbIX CIUIABOB BO MHOI'OM OIPEACIISIIOTCS Pa3MEepOM 3€peH MOPOIIKOB, MPUME-
HAEMBIX ISl CrieKaHus. BoJblol M3HOCOCTOMKOCTBhIO 00alat0T MEIKO3EPHUCTHIC
(BK-M wu ap.) u ocobomenkoszepuuctsie (BK6-OM, BK10-OM u ap.) cnnasbl, KOTO-
pble 171l TOBBILIEHUS PEXYIIMX CBOWCTB 3ayacTylo Jerupyrorca xpomom (BK6-
XOM, BK15-XOM u ap.).

JIByxkapOuHbIe TBEpAbIE CILIaBbl COAEPKAT KapOuIbl Bojbppama, TUTaHA U
koOaneT, HanpuMmep craB Mapku T30K4 cogepxut 30% TiC, 4% Co u 66% WC.
Cnnasel rpynnsl TK uMer0T 00JbIIYI0 TBEPAOCTh U XPYINKOCTh, IO3TOMY IMPUMEHS -
I0TCS IIPU MOJYYM CTOBOM U YMCTOBOM 00pabOTKe BICOKOTBEPBIX MAaTEPHAIIOB.

TpexxapOuaHbIe CIJIaBbl JOMOIHUTENBHO coAepkar kapoua tantana TaC. Ha-
npumep, cras TT20K9 copepxur 20% (TiC + TaC) + 9%Co + 71%WC. Cnnassl
rpynnsl TK npeBocxoasT AByXKapOUAHbIE 110 TPOYHOCTH, 00J1a1at0T BHICOKOM M3HO-
COCTOMKOCTBIO, XOPOIIO COMPOTUBIIIOTCS yAapHBIM Harpy3kam M BUOpauusM, IO-
TOMY HX MCIOJB3YIOT NPU CTPOraHuH, (pe3epoBaHUU U UYEPHOBOW 00pabOTKe ¢
OOJBIIMMH CEYEHUSIMH CPE3AEMOTI0 CIIOSL.

be3BonbhpaMoBbie TBEpPJbIE CIIJIABBI SIBUIUCH CICACTBUEM JepULINTA BOJIb(-
pama M CoJIep>KaT B CBOEM COCTaBe KapOWJ WM KaODOHUTPHJ TUTaHA U TYrOIIaBKUE
CBSI3KM (0OBIYHO HHKeIbMONUOeHoBbIe). be3BonbdpamoBsie crtaBbl (Mapku KHT-
16, TH 20, TH 30 u np.) umeroT OoJiee HU3KUE MPOYHOCTh, TEIIOMPOBOIHOCT,
CKJIOHHBI K pPa3ylpOYHEHUIO IIPH MOBBIILIEHHBIX TEMIIEpaTypax, HO UMEIOT U P MO-
JIOKUTENbHBIX CBOMCTB: HU3KUH KOIPPULMEHT TPEHUS, TOHUKEHHYIO CKIOHHOCTh K
aJIre3MBHOMY B3aWMOJICMCTBUIO ¢ 0OpabaThiBaeMbiM MarepHasioM. VX NpuMEHSIOT
npu 00pabOTKE KOHCTPYKIIMOHHBIX U MajlOJIETUPOBAHHBIX CTAJIEd W YYI'yHOB, a TakK-
K€ HEKOTOPBIX IIBETHBIX METAJLJIOB.

Pexyime MHCTpYMEHTHI, OCHAIIEHHbIE MHUHEPAJIOKEPaMHUKOM, 0071alaioT BbI-
cokumu TBepaocThio (92...94 HRA), xpacHocroiikoctbio (10 1200°C) u u3zHOCO-
ycroiuuBocThio. Hanbomnblliee pacnpocTpaHeHue MONTydYnsia KEpaMruKa OKCHIHOTO U
OKCHUJHO-KapOuaHoro TumnoB. OkcuaHas kepamuka conepkut 10 99% AL203 (ua-
npumep, mapka UM 332). Ee ucnonb3yioT TOJIbKO JJIS YMCTOBOM M IMOJTY4YHCTOBOM
00pabOTKM MaTepuansoB Ha BUOPOYCTONYMBBIX CTaHKAX.

OxcuaHO-KapOuIHas KepaMuKa rnojiydaerca qooasienremM Kk ocHoe (AL203)
OJIMHAPHBIX U CIOKHBIX KapOUJ0B THUTaHa, Boib(ppama u monubaeHa (1o 40%). Bbi-
nyckaroTcs kepamuku mapok B3, BOK-60, BOK-63 B Buae niacTuH, KOTOpbIE Kpe-
IATCS K KOPIYCY HHCTPYMEHTA.

K rpymmne cBepXTBepiAbIX MaTepHalOB OTHOCATCA €CTECTBEHHBIE U HCKYCCT-
BEHHbIEC aiMa3bl U HUTpUJ O6opa. IIpounocts anmmasa cocrasnser nopsaka 100 I'la,
OH 00J1aJ]aeT BBICOKOM HM3HOCOCTOMKOCTBIO, MaJIbIM KOA((UIIMEHTOM TPEHHS, XOPO-
i€ TenJIONpPOBOJHOCTBIO, OJTHAKO UMEET OTHOCUTENIbHO HHU3KYI0 KPacHOCTOHKOCTh
(800°C) u 6ompmyro xpynkocts (on = 0,3...0,6 I'TIa). B xauecTBe CHHTETHUYECKUX
aJIMa30B HCMOJIb3YIOT MOJUMKPUCTAIUIBI Mapok Oatac, kapOOHano, kapOomut (1o
TBEPAOCTU OHU OJM3KHU TBEPAOCTH MPUPOJHBIX aIMa30B, a MO0 MIPOYHOCTU HA U3TUO B
2-3 paza nmpeBocxoadr ux). MHCTpYMEHTHI U3 CHHTETHMYECKUX ajIMa30B MOKa3bIBAIOT
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BBICOKHME PEXKYIIHE CBOMCTBA IMPHU 00pabOTKE TUTAHOBBIX CIIJIABOB, BHICOKOKPEMHU-
CTBIX AJIOMUHMEBBIX CIUIABOB, MEJHBIX CILJIABOB, CTEKJIOIMIACTUKOB, KOMITO3UIIMOH-
HBbIX MAaTepuasoB, MUHEPAIOKEPAMUKH U Jpyrux marepuanon. [[ns oOpaboTku cra-
Jel anMa3Hble MHCTPYMEHTBI HENPUTOJIHBI BBUAY BBICOKOM XMMHUUYECKOW AKTHBHO-
CTH, KOTOpasi IPUBOJUT K UHTEHCUBHOMY M3HOCY UHCTpyMeHTa. Ha ocHOBe cuHTeTH-
YECKUX ajMa30B BBINYCKAIOT KOMIO3UMIIMOHHBIE MarepUaibl, HAIIPUMEP IIACTHHBI
mapok ATII (anmasHo-TBeprocinaBuble), BITA (OumiacTuHbl aliMa3HbIe).
Ky6uueckuit nutpun 6opa (KHB) — cunTernueckuit Mmarepuan, mo TBEpAOCTH
(90 I'Tla) 6im3kuil K TBEPAOCTH aimasa, a 1o KpacHocroiikoctu (1500°C) 3nauu-
TEJILHO MPEBOCXOASAIIMN BCe MHCTpyMEHTANbHbIe MaTepransl. KHb xumuuecku Hen-
TpaJIeH K JKeJe3y M YrJepOoAUCThIM criaBaM. [[pOMBIIIIEHHOCTBIO BBITYCKAETCS Lie-
nast ramMa komno3utoB Ha ocHoBe KHbB: Dabbop-P, rexkcunur, 6endop u np. OHu
CUHTE3UPYIOTCS B BUJE UUIUHAPUYECKUX CTOJOMKOB IuaMeTpoM 4...8 MM M BBICO-
ToH 3...6 MM. OCHOBHOE NPUMEHEHHE PEKYIIME NHCTpYMeHTHI Ha ocHoBe KHD Ha-
UK pyu 00paboTKe cTalleil M Yyr'yHOB Pa3IMYHOM TBEPAOCTH, IPUUEM 3a4acTylO He
TpeOyeTcs onepanus nocueaymomero numdosanus. CpaBHUTENIbHbBIE XapaKTePUCTH-
KU Pa3IMYHBIX PEXYIIUX UHCTPYMEHTOB IIPE/ICTABIICHbI B TA0I.

DHNKO-MeXAHHUeCKHE CBOICTBA HeRKOTOPBIX PeAVIINNX MaTepHaI0B

Marepuan | Mapra |Muxpo-| Ten- ITpenen Vaap- | Koapdn-
TBep- |TOCTOH| INPOYHOCTH. |HAd BA3- | LIHEHT OT-
I0CTh, | KOCTB. MIIa KOCTb. HOCH-
MITa K Ha | Ha |Iw/a’x| TensHoi
u3ruo| ckatne | «10° | cxopoctn
pesaxnd
Teepmoere | TISKG: | 27500 | 1176 1130 3900 | 2,94 4
CILIABBI BEE | 15700 | 1123 |1570| 4410 | 5.88 3
BrIcTpope-
AYITAL
cTalb P1& | 13200 | 888 |3530| 3530 | 9.1 1
Munepano-
Kepammka |IIM332 | 22500 | 1473 | 390 | 1470 | 098 5...7
Kyomie-
CKHH HHT-
pux oopa | 3meodop | 90700 | 1573 | 785 - — 6...8
Jlernpo-
BAHHAA XBI | 11800 | 503 |3430| 3430 | 951 0.6
cTaldb
Yrnepoan-
crag cTade | Y10A | 12800 | 493 |2940| 2940 | 9.81 0.4
Amvassel A 98700 | 973 | 290 | 1960 — 1.5
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Cranku 17151 00padoTKH MaTepHaJIoB pe3aHneM

CoBpeMeHHbIE MaTEPUATIOPEKYIIME CTAHKH — 3TO JOBOJBHO Pa3HOOOpa3HbIE U
IIMPOKO PaCHpPOCTPAHEHHBIE MAIIMHBI, TO3BOJISIOMINE BBIIOIHITH CIOXKHBIE TEXHO-
jorudeckue nporeccel. HecMoTps Ha OosbIIMe JOCTHXKEHHS! TEXHOJIOTUH MTPOU3BO/I-
CTBa BBICOKOKAUECTBEHHBIX JIETANICH, MPUMEHEHNE MATOOTXOJHBIX TEXHOJIOTUM, POJIb
00pa0OTKM pe3aHHEM M COOTBETCTBEHHO MAaTEpPHAIOPEKYIIMX CTAHKOB B MAaIlIMHO-
CTPOEHUHM HENpephIBHO Bo3pacTaeT. Ha coBpeMEHHBIX cTaHKax oOpadaThiBalOT J1eTa-
J1 — OT MeNbYalIINX 3JIEMEHTOB YacoB M MPHUOOPOB 0 JeTanel, pa3Mepbl KOTOPHIX
JOCTUTAIOT HECKOJBKUX METPOB — TYpOWH, TEMJIOXOAO0B, MPOKATHBIX CTAaHOB H JIp.
[TosTomMy u raGapuThl caMHX CTAaHKOB BechbMa pa3iuuyHbl. OHH BKIIIOYAIOT B CeOs
00JIbIIIOE UM CIIO MEXAHU3MOB, a JIJI1 OCYLIECTBJICHUS ABUKEHUM U yIpaBjeHus pado-
YUMU [UKJIAMU TPUMEHSIOT MEXaHUYECKHe, DJICKTPUUCCKUE W THAPABIMYCCKUE Me-
Tonbl. CTaHKOCTPOHUTENbHASI POMBIIIICHHOCTh HaIIe CTPaHbI BHITYCKAeT OO0JbIIOE
YHCII0 MaTepUaTOPEXKYIIUX CTAHKOB, PA3IMYHBIX 110 Ha3HAYCHUIO, KOHCTPYKTUBHOMY
UCIOJTHEHHUIO ¥ TEXHOJIOTMYECKUM BO3MOKHOCTSIM, YHHBEPCATbHOCTH, TOYHOCTH WU
ap. ExeronHo ocBanBaeTcst BBIMTYCK HECKOJIBKUX COT THUIOB (Pa3HOBUAHOCTEH) CTaH-
KOB. JIJis ynoOHOTO MOJIb30BaHUS 3TUM OOIIMPHBIM KJIACCOM MAIIMH DKCHEPUMEH-
TaIbHBIM HAay4YHO-HCCIEIOBATEIbCKIM HWHCTUTYTOM METaJUIOPEKYIIUX CTaHKOB
(BHUMC) pazpaboranbl eauHas Kjiaccupukalus U HyMepalusi CTaHKOB OTEUYeCT-
BEHHOI'O ITPOU3BOJICTBA.

B ocHOBY kiaccupuKanuy CTAaHKOB MOJOKEH TEXHOJOTHYECKUN MPUHITUI 00-
pabOTKU: HA3HAUECHUE CTAHKA, XapakTep oOpabaThiBaeMbIX MOBEPXHOCTEH, cxema 00-
paboTku u Ap. DTa KiaccupuKalus MocTpoeHa 1o AecATuYHOM cucreme. Bee cranku
(32 MCKITIOYEHUEM CIIEIUATBHBIX) MOPAa3ACIAIOTCS HA AECITh T'PYII, a TPYIIHL, B
CBOIO OY€pellb, MOAPA3NEIIOTCI Ha AecATbh TUMOB. CTaHKH JENST Ha TOKapHBIE,
CBEPJIMJIbHBIE, PACTOUHBIE, AJIs A0pa3suBHOM, AMEKTPOYU3NYECKON U FIIEKTPOXUMUYE-
CKoll 00paboTku, pe3pbooOpabarwiBatomue, 3ybooOpabarsiBaroiiye, (Qpe3epHbIE,
CTpOTaIbHEIC, JOJOCKHBIE, TIPOTSKHBIC, Pa3pe3HbIe U pa3Hbie. B rpymmsl o0beuHS-
IOTCS CTaHKHM MO OOIIHOCTH TE€XHOJOTMYECKOro MeTojna o0pabOoTKHU WM OJIM3KUE IO
Ha3Ha4YEHUIO.

OCHOBHBIC TIPU3HAKH JICJIICHHUS CTAaHKOB HA THUITBI: BUJI 00paOOTKH, TPUMEHSIC-
MBIi MHCTPYMEHT, CTETIEHb aBTOMATH3aIlMH, YHCIO BOKHEHUIIUX pabOYMX OpraHoB
CTaHKa M HUX PacIOIOKECHHE, TEXHOIOTHYECKUE, KOHCTPYKTUBHBIE, dKCILTyaTalllioH-
HBIC XapaKTEPUCTHKHU U JP.

Bce rpynmibl U THIBI CTaHKOB MpPEACTaBiCHBI B TalJ. (KIacCHpUKATOp CTaH-
KOB).

Cucrema Hymepauuu (yCIOBHOIO 00O3HAU€HHMs) CTAHKOB OTE€YECTBEHHOIO
MPOM3BOJICTBA OCHOBAHA Ha MPUCBOEHUM KAXJAOW MOJIENIM CTaHKa ONpPEAENIEHHOIO
HoMmepa. O003HaUeHUEe MOJIEIM CTaHKa COCTOMT U3 TpeX (MiM 4YeTbipex) udp, uHO-
raa ¢ 1o0aBJieHUEeM MPOMUCHBIX OYKB, 0003HAYAIOIIKUX JTOTOJHUTEIbHYIO XapaKTepu-
cTuKy craHka. llepBas mudpa ykaspBaeT Tpymimy, K KOTOPOW OTHOCHTCS CTaHOK;
BTOpas — THUII CTaHKa B Tpe/eIaxX TaHHON T'PYIIIBI; TPEThs (& IPH YETHIPEXIIH(PPOBOM
0003HaYEHUU — TPEThS M YETBEPTas MUQPHI) — YCIOBHO XapaKTEPH3yeT OCHOBHBIC
TEXHOJIOTHYECKHEe OCOOCHHOCTH CTaHKa (Harpumep, HauOoJbIIMKA JuameTp oopaba-
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THIBAEMOW J€TallM, HauOOJIbIUMI JUaMeTp HMHCTPYMEHTa, pa3Mepbl CTOJIa U JIp.).
[TponucHas OykBa nocie nepBoi HUQpbl yKa3bIBAET HAa MOAEC PHU3ALMUIO (YIYUILIEHUE)
craHka. bykBa, crosimias mociie Bcex nudp, o0o3HayaeT MoauduKaiuno (BUI0U3ME-
HeHHe) 0a30BOM MOJIENN CTaHKa UJIM €r0 TEXHOJOTMYECKUE 0COOEHHOCTH (Hampumep,
MOBBIIIEHH YO TOYHOCTh). PaccMOTpUM HECKOIbKO MTPUMEPOB.

1. Cranox 1b140. IlepBas nudpa 1 o3HayaeT, 4TO CTAHOK OTHOCUTCS K TOKapHOMU
rpynmne. bykBa b yka3piBaeT, 4To cTaHOK MOJIEpHU3UPOBAH; BTopas nudpa 1 — Ha Tl
— OJHOLIMHUHAENbHBIA aBTOMAT; MOCJIeAHUE J1Be HMU(PHl 0003HAYAIOT HaHOONbIINN
nuameTp odpadareiBaeMoro npyrka — 40 mm.

2. Cranok 2150. Hudpa 2 — Bropas rpynna (cBepauiibHbIN); 1 — BepTuKanbHbIil; 50 —
MaKCHUMAaJIbHO IO YCTUMBIA TMaMETP CBEPJIA B MM.

Jis o6o3HaueHust MoJene CHenuanTu3upOBAaHHBIX M CHEUUATbHBIX CTAHKOB
KaXJIO0MY CTaHKOCTPOMTEIBHOMY 3aBO/Y IPUCBOEH MHIEKC U3 IBYX OyKkB. B 0003Ha-
YEHUU MOJIEJIM TaKOro CTaHKa K OykBaM J00aBIAIOTCS HUMPHI, YKa3bIBAIOIUE HOMED
BBIIIYCKaEMOr0 ClielualibHOro cranka. Hanpumep, E3-9 — cnennanbHblil CTaHOK IS
Hape3aHus 3y0uarbIX peek, BbIycKaeMblil EropbeBCKUM 3aBOAOM 3yOOpE3HBIX CTaH-
KOB. MOCKOBCKMI CTaHKOCTPOUTENBbHBIN 3aB0OJ «KpacHbI mposeTapuii» UMEET WH-
nexkc MK, I'opbkoBckuii 3aBoa gpe3epHbix crankoB — ['D, Onecckuil dppesepHblil —
0.

Ilo ynugepcanvnocmu u cneyuanuzayuu CTaHKU JIEIAT HA YHUBEPCAJbHBIE,
CIIeLIMAIM3U POBAHHBIE U CHELUATbHBIE.

Yuusepcanvuvie cmanku 00I1IEro Ha3HAYEHUs MpeIHAa3HAYEHBI JJIs BBITOJIHE-
HUS Pa3JIMYHBIX ONepanuil mpu o0paboTKe neTaneid MHOTMX HauMEHOBAHUM.

Cneyuanusupogannsvle cmaHKu MpeJHa3HaYEHbl 1711 00padoTKU eTaneil oaHo-
ro HAaMMEHOBAHUSl WJIM HEMHOI'MX HAaMEHOBAHUM, CXOIHBIX MO KOH(UIypaluu, HO
UMEIOIMX Pa3IMYHbIe pa3Mephl, HAIPUMEP, CTYNEHYAThIX BaJUKOB, KOJIEL MOAIIHUII-
HUKOB KaueHUs, MyPT U T.1. Cenuanu3upoBaHHbIe CTaHKU MCIOJb3YIOTCS TJIABHBIM
o0pa3oM B CEpUITHOM TTPOM3BOICTBE.

Cneyuanvmuvle cmankuy CIyKar Jyisi oOpabOTKH OJHOM OMpeeICHHOW JeTaiu
(wM netanel OAHOrO TUIOpa3Mepa), HalpuMep, JIONAaTOK ra3oBbIX TypOuH. CTaHKU
ATOr0 poJia MCHOJIb3YIOTCS B OCHOBHOM B MAacCOBOM IPOM3BOJACTBE, MHOTAAa M B
KPYIIHOCEPUMHOM.

B 3aeucumocmu om maccol u cadbapumog CTaHKy JIENATCA HA KaTETOPUU: JIET-
kue — maccou 10 1 T; cpeguue — ot 1 7o 10 T; kpynHbie — oT 10 1030 T, TsKENBIE — OT
30T 7o 100 T u ocobo TsKenble (yHHKaIbHBIC) Maccoi 6osiee 100 T.

Hckimouenrnem U3 3TOU Tpafaluu SBISIOTCA CTAaHKU BHYTPUILIM(GOBAIbHbIE, XOHUH-
roBajibHbIe U 3y0000padarsiBato e, A1l KOTOPBIX KpynHble cTanku — oT 10 10 20 T,
Tsokenbie — oT 20 10 60 T u 0cobo Tsxenbie — 6onee 60 T.

Ilo mounocmuvim xapaxmepucmukam COBPEMEHHBIE CTaHKH JEJIATCS Ha
CJIEAYIOIIUE TPYIIbI: HOPMAJIIbHOM TOYHOCTA H, moBbIIEHHON TOYHOCTH 1, BBICOKOM
TouHOCTH B, 0c000 BbicOokoi TouHOCTH A, 0c000 Tounble C. Ha crankax Hopmaib-
HOM TOYHOCTH MOXKHO TMOJIYYUTh TOYHOCTH 00paOOTKU Mo 7...8-My KBaJMTETaM.
CraHkd TOBBIIIEHHOW TOYHOCTH, KaK IMPAaBHJIO, M3TOTOBJSAIOTCA Ha 0a3e CTaHKOB
HOPMaJIbHOM TOYHOCTH U OTJIMYAIOTCS OT MOCIEAHUX B OCHOBHOM 00Jie€ TOUYHBIM HC-
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NOJIHEHUEM WJIM NMOAOOPOM OTJIEIbHBIX AETalIel, a TAKXKE OCOOEHHOCTSIMA MOHTaXa.
OTkJIOHEHHS NTpU 00pabOTKe AeTareil Ha ATUX CTaHKax cocTaBisioT 0,6 OT OTKIIOHE-
HUMW, MOTy4aroUXCcsd Ha CTaHKAaX HOpMalbHOM TouHOCTH. [Ipn 00paboTke Ha craH-
KaxX BBICOKOM TOYHOCTH 3TH OTKJIIOHEHHUs cocTaBiisioT 0,4, a Ha cTaHKax 0co00 BBICO-
Kol TouHoCcTU — 0,25 OT OTKJIOHEHUM, MOMyJaroUXCs MpU padoTe HA CTaHKaX HOp-
MaJbHOM TOYHOCTU. BBICOKas TOUHOCTh OOPaOOTKM Ha 3TUX CTAaHKAX JOCTUTAETCS
KOHCTPYKTUBHBIMH OCOOCHHOCTSMHU OT/AEJIbHBIX 3JIEMEHTOB CTAHKOB, a TaKXKE BBICO-
KO TOYHOCTBIO UX U3TOTOBJICHUS U CHEUATbHBIMU YCIOBUSIMH 3KCILTYaTALHH.
Oco00 TOYHBIE CTAaHKW M3TOTOBJISIOTCA MHIUBHUAYAIbHO; OTKJIOHEHHUE MO CPaB-
HEHUIO C OTKJIIOHEHUSIMH, MOJTYYaAIOIMMUCA HA CTAaHKAaX HOPMAaJIbHOM TOYHOCTH, CO-
crapiger 0,16. DTU CTaHKM MCIOJB3YIOTCS NPU HEOOXOAMMOCTH IOJYYEHHUS Hau-
BBICILIE TOYHOCTH OOpAOOTKHU — IPU U3TOTOBJICHUM JETANEH TUIA IETUTENbHBIX KO-
JIeC U JUCKOB, STAJTOHHBIX KOJIEC, U3MEPUTENBHBIX BUHTOB U JIP.
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CraHku Mpyn Tunbl cTaHKoB
na 0 | 1 | 2 3 4 5 6 7 8 9
TokapHble 1 ABTOMATbI M NOAYaBTOMATDI: TokapHo- TokapHo- Kapyceab- | Tokap- Muoropesuo- | Cneunanusu- Pa3Hble ToKap-
cneuuanusm- OAHOLIMNUHAEAb- | MHOTOLLNUH- peBoAbBEp- peBOAbLBEPHbIE | Hble Hble U Bbl€ U KONK- poBaHHbl€e Hble
pOBaHHbIE Hble A€AbHble Hble noAyaBTOMaTbl AoboTo- poBanbHbie
KapHble
CBepAUAbHbIE U 2 HactoAbHO- 1 MonyaBTOMaTHI: KoopaunatHo- Papuans- Pactou- OTaenouHO- Fopu3soHTanb- Pa3Hble cBep-
pacrouHble BEPTUKAAbHO- pacToyHble HO- 1 KO- Hble pacToyHble HO- AMAbHbIE
CBEPAUAbHbIE OAHOLUMUH- MHOTOLLMUH- OpAUHaT- CBEPAUAbHbIE
AeAbHble AeAbHble HO-
CBEpPAUAL-
Hble
LAndoBanbHbie, 3 Kpyraownaundo- BHyTpuwaugpo- | 06aMpouHo- | Cneunanusu- MpopoAb- 3arou- MAocko- MpuTMpoYHble, | Pa3Hble CTaHKM,
NOAMPOBaAbHbIE, BaAbHble, bec- BaAbHbl€, KO- WAHGOBaAb- | poBaHHbIE HO- WAK- Hble WAHGOBanb- NOAMPOBaAb- pabotatowme
AOBOAOYHbIE, LLeHTPOBO- OpAMHATHO- Hble WAHGOBanb- ¢doBanb- Hble Hble, XOHWUHIO- | abpa3uBoMm
3aTouHble WAHQOBaAbHbIE | WAWPOBaAbHbIE Hble Hble BaAbHble, AO-
BOAOYHbIE
Anektpodusnue- 4 CBeToAyueBble AneKtpoxumu- Anektpoapo- AHOAHO-
CKHE 1 3NeKTPO- yeckue 3UOHHbIE, MexaHUueckue
XUMUYECKNE YAbTPA3BYKO- | OTpe3Hble
Bbl€ NPOLLK-
BOYHblE
3y60- 1 pe3bbo- 5 Pe3bboHape3- | 3ybopon6exHble | 3y6opon6ex- 3ybodpesep- | Ana Hapesanus | Ana obpa- | Pesbbo- 3ybootaenou- | 3y6o- u pesb- PasHblie 3y60- u
obpabartbiBato- Hble A LUAMHADH- Hble MMl KOHU- | Hble MA LKU- YepBAYHbIX 60oTKM TOp- | dpesep- | Hble, NpoBe- 6owandpoBanb- | pe3bboobpaba-
e YEeCKUX KOAEC YeCKUX KOAEC AMHApHWYe- KoAec OB 3yObeB | Hble pOYHbIE 1 Hble TblBaloLLMe
CKHUX KOAEC W KoAec obkaTHble
LIAMLLEBBIX
BanOB
®pe3sepHble 6 bapa6aHHo- BepTukaAbHO- ®pesepHble MpopoAbHble | KonupoBsanb- Beptu- Mpo- KoHcoAbHO- FopusoHTanb- Pa3Hble ppesep-
dpesepHble ¢dpesepHble HenpepbIBHOTO | OAHOCTOEY- Hbl€e U rpaBu- KaAbHO- AOAbHbIE | dpe3epHble HO- dppe3sep- Hble
KOHCOAbHblIE AencTBuA Hble poBanbHble odpesep- ABYXCTO- | onepauuoH- Hbl€ KOHCOAb-
Hble 6ec- €uHble Hble Hble
KOHCOAb-
Hble
CTporanbHble, 7 MpoAoAbHbIE: MonepeuHo- | AonbexHble MpoTtax- MpoTAXHbIE BEpTUKaAbHbIE Pa3Hble cTpo-
AONGEX- CTpPOranbHble Hbl€ ropu- ANA NPOTATMBAHUE: ranbHble CTaHKU
Hble,NPOTAXHbIE OAHOCTOEYHbIE | ABYXCTOEYHbIE 30HTaAb- BHYTPEH- | HapyXHOro
Hble Hero
Pa3pesHbie 8 OTtpesHble, paboTatowue: NpaBuAbHO- AeHtoyHo- | Otpes- OtpesHbie
pe3uom abpa3uBHbIM TAAAKMUM MAM | OTpe3Hble MUAbHbIE Hble C HO)XXOBOYHbIE
Kpyrom HaceuyHbIM AUCKOBOW
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AUCKOM NUAOWH
Pa3Hble Tpy6o- u my¢To- | MNUAoHaceka- lpaBUALHO K1 Ansvcnbl- | Aeau- banaHcupo-
obpabatbiBalo- | TeAbHble 6ecueHTpo- TaHuA TEeAbHble | BOYHble
e BO- 06AMpOY- UHCTpY- MaLIMHbI
Hble MEHTOB




