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B ycnoBusix coBpeMEHHOW PHIHOYHOW SKOHOMHKH HEBO3MOXHO NOOWTHCS CHIDKEHHUS 3aTpaT B YCIOBHSIX BBICOKOM
KOHKYPEHIINU 0e3 MOJEPHM3aLUH MPOM3BOJICTBA 3a CUET MCIIOIB30BAHNS COBPEMEHHBIX TEXHOIOTHH, 000pyIOBaHUS 1
HHCTPYMEHTOB.  Hawmbonee  pacnmpocTpaHEHHOW  TPUYMHOW  HENOCTATOYHOH i  (DYyHKIIMOHHPOBAHUS
KOHKYPEHTOCIIOCOOHOTO TPOM3BOACTBA 3(P(PEKTUBHOCTH MEXaHHUYECKOW OOpaOOTKH Ha NPCANPHUITHUIX CTAHOBHUTCS
HU3Kas CTOWKOCTh M MaJias IPOU3BOIUTCIHLHOCTh METAJUIOPSKYIIET0 WHCTpyMeHTa. [IpuunHa 3TOW MpOoOJIeMBbI
3a4acTyi0 CBsI3aHA C OTCYTCTBHEM 3HAHUI HOBEWIINX TEXHOJOTMH MPUMEHECHUS U BO3MOXKHOCTCH COOPHBIX PEKYIIHX
HHCTPYMEHTOB, OCHAIICHHBIX PEXYIIMMHU IUIACTHHAMH M3 WHCTPYMCHTAJBHBIX TBEPIBIX CIUIaBOB. Kpome Toro,
OTIIMYUTEIFHON OCOOCHHOCTHIO COBPEMEHHOTO MAIIMHOCTPOCHHS SIBISICTCS YXKECTOUCHHE TPEeOOBaHUII K KadyeCTBY
BBIITyCKaeMOH MPOAYKINH U €€ ce0eCTOMMOCTH. B yCIIOBHUS PHIHOYHBIX YCIOBHIA HEOOXOAMMO OBICTPO pearupoBarth Ha
TpeOOBaHUs 3aKa3uuka. BBIMTPBIBACT B KOHKYPEHTHOH OOppOe TOT, KTO CIOCOOCH OBICTPO pealu30BaTh
KOHCTPYKTOPCKO-TEXHOJIOTHYECKUE pemeHus [6].

B cratee mpencTaBieHBI pe3yNBTATHl 3aMEHBI PEXYIIET0 HHCTPYMEHTa Ui OOpabOTKM OTBEPCTHA AETANH, YTO
MO3BOJIMJIO COKPAaTHUTh MAaIIMHHOE BpeMs oOpabOTKM OTBEpCTHA HE MeHee 4eM B TpH pas3a. PaccMoTpuM, Kak B
TEXHOJIOTHYECKOM IMPOIECCe HM3TOTOBJICHUS TUIOBBIX JeTalicii ¢ TiIyOOKMMHU oTBepcTHsMA @ oT 65 MM u Oonee,
MPEIBAPUTEIFHYI0 00pabOTKY OTBEPCTHSI CBEPICHHEM C IOCICAYIOIIUM pACCBEpPIMBAHUEM, C IEPEYCTAHOBKOU
BO3MOJKHO 3aMEHHTh Ha OJTHY CBEPJIMIBHYIO OIIEPAIUIO.

KiroueBnie cioBa: pemyumﬁ HWHCTPYMCHT, CBEPJIO, 6I)ICTpOp€)KyIIIaH CTajlb, OTBCPCTUC, KAUCCTBO IMOBEPXHOCTH,
HWHCTPYMEHT CO CMCHHBIMU MHOT'OI'PAaHHBIMU IIJIACTUHAMU, SKOHOMUNYCCKAs H3H3C006pa3HOCTL.
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In the conditions of a modern market economy, it is impossible to reduce costs in a highly competitive environment
without modernizing production through the use of modern technologies, equipment and tools. The most common
reason for the insufficiently effective for the functioning of competitive production efficiency of machining at
enterprises is the low resistance and low productivity of the metal-cutting tool. The cause of this problem is often
associated with a lack of knowledge of the latest technologies of application and capabilities of prefabricated cutting
tools, equipped with cutting plates made of tool hard alloys. In addition, a distinctive feature of modern engineering is
the tightening of requirements for the quality of products and their costs. In terms of market conditions you need to
respond quickly to customer requirements. The one who is able to quickly implement design and technological
solutions [6] wins in the competition.

The article presents the results of replacing the cutting tool for machining the hole of the part, which made it possible to
reduce the machining time of the hole by at least three times. Consider how in the process of manufacturing typical
parts with deep holes of @ 65 mm and more, preliminary processing of the hole by drilling and subsequent drilling, with
re-installation it is possible to replace it with one drilling operation.

Keywords: cutting tool, drill, high-speed steel, hole, surface quality, tool with interchangeable polyhedral plates,
economic feasibility.



OcHOBBIBasICh Ha pe3ysibTaTax, MOJYyYEHHBIX MPHU MPOBEACHUU aHalu3a, ObUl MPOU3BEIEH
MOUCK MO KaTajoraM HHCTPYMEHTOB JJIsi OOpaOOTKM OTBEPCTHH MHCTPYMEHTA, IMO3BOJISIOIIETO
BBINIOJIHUTH CBepiieHHE oTBepcTust nuamerpoM 70 mm. IIpuMeHeHHe Takoro MeToja MO3BOJSET
MOBBICUTH KaK MPOU3BOJIUTEILHOCTh 00pabOTKH, Tak U 3(PPEKTUBHOCTH UCIIOJIH30BAHUS MOIIIHOCTH
obopynoBanus [1,2]. us oOGpabotkm mpumeHsuicss ctaHOK Doosan Puma400, xapakTepuCTHKH
MOIITHOCTH KOTOPOTO M JOCTaTOYHAasl >KECTKOCTh KOHCTPYKLHMHU TO3BOJISIIM CBEPICHHE TaKOTO
KpymnHoro nuamerpa. CTaHOK ObUT OCHAIEH MHCTPYMEHTAIBHBIM Mara3uHoM C pe3lie/iepKaTeeM ¢
TATIOM Oa3upoBaHus HWHCTpymMeHTa BMT6S5, Hambomee IKECTKUM Cpeld BCEX THUIIOB
pesuenepxaTesnen.

beuto mogoOpano u3 karanora 2018 roma xommanmm Kennametal [3], cOopHOe cBepio ¢
CMII. 3apeructpupoBannas B CLIIA xomnanus Kennametal siBnsercss MUPOBBIM JTUAEPOM B cdepe
pa3paboTKu, IPOU3BOACTBA, IPUMEHEHHSI U TOCTABOK METAJUIOPEKYIEro HHCTPYMEHTA U YCIIYT, O
o0beMy Mpoaax 3aHMMaeT BTopoe MecTo B EBporie u Biageer 19 3aBogamMu, pacroioxXEHHBIMU BO
MHOTHX cTaHax mupa. Kennametal Brameer cepbE3HBIMH KOMIIETEHIIUSIMU B MPOCKTHPOBAHUH H
M3TOTOBJIEHHH COOPHOTO (MOAYJIBHOTO) OCEBOr0 HHCTpyMeHTa. COOpHBIE HHCTPYMEHTHI 00JIaJatoT
LEeNbIM PSIOM TMPEUMYLIECTB 1O CPaBHEHUIO C MOHOJUTHBIMUA. OHHU TMO3BOJISIIOT MPOU3BOIMTH
CMEHY Ka)XXJI0r0 MOJIYJii B OTIEIbHOCTH B Cllyyae €ro HENpUTrOAHOCTH K JajibHeimeld pabote
(TIOBBINIEHHOE 3aTYIJICHHE, BEIKPAIIMBAHNE PEKYIIUX KPOMOK, CKOJI TUIACTUHKH, TIOJIOMKA 3y0a u T.
n.). Kopmyc wuHCTpymMeHTa MOXeT OBITh HCHOJB30BaH JUISI MHOTOKPATHOM 3aMEHbl BCEX
OKOHYATEJIbHO M3HOIIEHHBIX 3yObeB Ha KOMIUIEKT HOBBIX 3yObeB. bmarogaps stomy
obOecrieunBaeTcsi 0Oojiee BBICOKMN KOI(PGUIMEHT HCTIOAB30BaHUs Kopmyca. [l wm3bexaHus
CMHUHAHHS COIPSDKCHHBIX IMOBEPXHOCTEH KOPIYC TaKOTO HWHCTPYMEHTAa OOBIYHO IOJBEpPraercs
TepMudeckoit oOpabotke mist moimydyenus tBepaoctd HRC 30-40. Moaynsaas HTS-DFT cucrema
Kennametal — npennodtuTenbHbI HHCTPYMEHT ISl CKOPOCTHOTO TITyOOKOTO CBEpJICHUSI OTBEPCTUI

muamerpom oT 45 mm 10 170 mm (Puc. 1).
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Pucynok 1. a) Ceeprunvnasn 2onoexka Kennametal, 6) ocnosnoit cmepicens cucmemot HTS-DFT.

CucremMa COCTOUT U3 B3aMMO3aMEHSIEMBIX OIIUN, KOTOPHIE MOTYT OBITh 00beIuHEHBI. ONIuu

OTHOCSTCS K 3 TpyIIam:

- CBEpJIWJIbHAs rOJIOBKA U KACCETHI CO BCTaBKamu, T.e. ¢ CMII;

- LEHTPUPYIOILEE CBEPIIO;

- OCHOBHOW COOpHBIA CTEpKEHb, IS YAJWHEHUS WIH COKPAIICHHUS TIyOUHBI CBEPIJICHUS,
COCTOSIIIMK U3 2 YacTel: XBOCTOBHUKA C IIEHKONW M COEIMHUTENBHON YAaCTH UX CO CBEPJIMIIBHOU
TOJIOBKOM.

[Ipenmy1iecTBO NPUMEHEHHS NIPETIAraeMoro CBEpJia B TOM, 4TO:

- Omaromaps MOJBMKHOW KOHCTPYKIIMHM KPEIUICHHs BHEITHEH KacceThl Ha CBEPIMIIBHON TOJIOBKE
(puc. 2), MOXHO TMONYYUTh TpeOyeMblid AMaMETp, IBM)KEHHEM KacCeThl, YAAJSS WIH
npuompKkas e€ K 1eHTpy. UToObl OXBaTWTh AWAna3oH JuaMeTpoB OT 45 MM 1m0 170 mm

HeoOxoauMo Bcero 20 CBEpIMIIBHBIX TOJIOBOK.

Pucynok 2. Pecynupyemasn pe3yo6an 6Cmagka

- CBEpJIO MO3BOJISIET MOJIYYUTh OTBEPCTUE TIyOMHOM 10 8 1HaMeTpoB.

- HampasJsoIIee cBeplio obecrieunBaeT neHTpuposanue (Puc. 3).



Pucynok 3. Hanpasnawuee céepno

- CTpPY’XKKOJOMareib MO3BOJIIET 00pabaThiBaTh CTajdb, YYTYH M AIIOMHUHHI, MOJydas MEIKYIO
CTPYXKKY.

- TOHKasi KOHCTPYKIIMS CTepKHs 00eCrieunBaeT JIErKoe y1aleHue CTPYKKH U3 30HBI PE3aHHUsI.
- obecnieunBaeTcs BHICOKOE KaUYeCTBO MPOCBEPICHHOTO OTBEPCTHS, JaXke MPU OOJIBIION ITyOuHE.

Jlst onTuMu3ani 00pabOTKU OTBEPCTHS THIOBBIX JETallel K MpuMepy auameTpom 70 MM.,
HCIIOIb3yeM cOOpHOE cBepIio ¢ MexannueckuM kperieHneM CMIT HTS-cuctemsr.

Jns  momyueHust otBepctuss guamerpoM 70 MM u gmuHOH 300 MM monOupaem
KOHCTPYKTHBHBIEC Pa3Mephl SJIEMEHTOB CBEpJIa 10 TaOIHULIAM.

B xauectBe marepuana nis CMII ucnonb3yercs tBepabiid crutaB T15K6.

Hcnonb3yeM cTpykkosiomMarenb THHa «31», 4TO MO3BOJISET YBEIMUYUTH CKOPOCTh CBEPIICHUS
Ha 30% u ymMeHpIUTH nogauy Ha 30%.

Jnst 06paboTKu aetanu ¢ orBepcTreM 70 MM. IPUHUMAEM:
- momauy: S=0.08 MM/MHuH;
- ckopoctb pezanus: V=100 m/muH [4].
B neramsix Obuto mpocsepiieno 30 oTBepcTHil. DkcnepuMeHTanbHas 00paboTka Jeraneld mokasana
cTabmibHOCTh  pe3aHus. HexenarenpHble BuOpaumu — orcyrctBoBan, COX  monanana
HEMOCPEACTBEHHO B 30HY pE3aHMsl, CXOJl W yJAaJeHHe CTPY>KKH ObUIM YAOBIETBOPUTEIbHBIMH,
MAaKEeTUPOBAHUS CTPYKKH He HabOmonanock. CKOpOCTh pe3aHMsi COOTBETCTBOBAJa PacuETHOIM,
MOJIOMOK MHCTpyMeHTa He Ob110. [Tocie 06paboTKu TpUAaTH OTBEPCTUN M3HOC TMEepeIHEH KPOMKHU
WHCTpyMeHTa cocTaBmsuli MmeHee 0.1 MM, 4YTO TO3BONISLIO MpoAOIDKaTh padory. KagectBo
00pabOTaHHBIX OTBEPCTHM COOTBETCTBOBAJIO TPEOOBAHUAM KOHCTPYKTOPCKOM JIOKyMEHTAIUH.
Bpewmst 06paboTku yMEHBIINUIIOCH B 3 pasa, 1o CPaBHEHHUIO CO CTApPOH TEXHOJIOTHUEH.
Hecmotpst Ha TO, 4yTO cTapTOBble 3aTpaTbl Ha COOPHBIA MHCTPYMEHT JIOCTATOYHO BBICOKH, POCT
MIPOM3BOIUTEIIFHOCTH, UM 00€CleurBaeMblii, B UTOTE JEJaeT €ro MPUMEHEHHE SKOHOMUYECKU
11eJ1ecO00pa3HBIM.

BriBoa: mpumeHeHue cuctembl MoaynbHOTO cBepiienns Kennametal HTS-DFT mosBossier
COKpaTUTh Bpems o0paboTku oTBepcTusi aumameTpoM 70 mMm. L = 300 mMm., 3a Cu€T MCKIIOUYCHUS
MOCJIeIOBAaTEIbHOTO paccBepirBanus, nmoutd Ha 300% [5]. s yckopeHus 00paboTKH OTBEpCTHI

auamerpoM 70 MM 1eiIecoo0pa3HO HCHOJIb30BAaTh HAa TOKApHBIX 00palaTHIBAIOIIMX LIEHTpax



MoxayieHble cBEpia Kennametal cucremsr HTS-DFT. IlepBonauanpHass CTOMMOCTH COOPHOTO
HHCTPYMCHTA BbIIIC MOHOJIMTHOTO. O,Z[HaKO JOJITOBECYHOCTH €0 3HAYUTCIbHO 60.]11)]_]_[6, " IO9TOMY
IIpU NPAaBWIBHOW OJKCIUIyaTallMM 3aTpaTbl HAa HWHCTPYMEHT, MPUXOMALIMECS HAa EIUHULY
BBIIIyCKaeMON MpPOAYKLMHU, Bcerga OyayT HMKE [Js COOPHOrO MHCTPYMEHTA IO CPaBHEHHIO C

MOHOJIUTHBIM.
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