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Anomauyisn — B CTATTi AOCJHIIKEHUH BIUIUB PEKUMIB Pi3aHHA Ha
LHIOPCTKICTh Ta SIKICTH 00pPO0JIeHOI MOBEPXHI 3arapToBaHMX CTaJIeH
NPHU Jie3BilHIA 00po01I iIHCTPYMEHTAMHM 3 MOJIKPUCTAJTIYHUX HAATBEP-
AUX MaTepiajiB Ha OCHOBI HiTpUAY OOpYy.

Knwuosi cnosa — mNONIKPUCTAJNIYHI HaATBepAi Marepiajiu
(ITHTM), ne3BiiiHa 00po0ka, iHcTpyMeHT, Moaudikaiii HiTpuais oopy,
PEeKUMHU Pi3aHHS, OPCTKICTH MOBEPXHI.

Ilocmanoska npobnemu. IlosiBa B MPOMHUCIIOBOCTI TPYIU HOBUX 1H-
CTPYMEHTAJIIbHUX MaTepiaiiB, IKUMU € HaJTBEP/il MaTepiaii Ha OCHOBI Hi-
Tpuay Oopy, IpHUBENa IO PEBOJIOIIMHOTO CTpUOKA B MaTepiansoo0poOIli.
Haii0Oinbil e)eKTUBHUM € 3aCTOCYBAaHHS JIE3BIITHOTO 1HCTPYMEHTY 3 HITpU-
1y 6opy mpu 00poOI1i 3arapTOBaHUX CTajel, YaBYHIB PI3HOI TBEPAOCTI, BU-
COKOJIETOBAaHUX CTAJICH 1 CIJIaBiB, HAIJIABJICHUX MaTepialliB, 110 BaXKKO 00-
pobsstroThes [1].

[Iporiec ne3BiitHOT 00pOOKU HITPUIOOOPHUM IHCTPYMEHTOM, 3aBJISIKU
BUCOKIH SIKOCTI, € KOHKypEHTHO3MaTHUM a0pa3uBHil 00poOii [1]. Tomy
JOCIIJI)KEHHSI SIBUIL, K1 CYMPOBOJKYIOTh MPOIECH PI3aHHS IHCTPYMEHTA-
MU Ha OCHOBI HaJATBepAUX MoJupIKaniid HITpUAY OOpYy, € aKTyadbHUMH 1
NOTpPeOYyIOTh MOAANBIIOT0 BCTAHOBJICHHS BIUIMBY PEXHUMIB pi3aHHS Ha
AKICTb 00POOIEHOT TOBEPXHI.

Ananiz ocmanuix oocniodxcens. Pi3aHHS 3arapTOBaHHMX CTalleil Jie3-
BITHUM THCTPYMEHTOM 3 HITPUAY OOpPY CYNPOBOIKYETHCS HUXYUM PIBHEM
CHJI pi3aHHs B MOPIBHIHHI 3 00pOOKOIO TpaJuIiHHUM iHCTpyMeHTOM [2]. 31
30UTBIICHHSIM MIBUAKOCTI P13aHHS BOHU IIBUAKO POCTYTh, JOCSATAIOUH MaK-
CUMYMY, 1 1aJli 3HMKYIOTbCA. [HTEHCUBHICTh 3MEHIIIEHHS CUJI PI3aHHS 3HU-
KYEThCS TAKOXK, MPHU IbOMY KOE(DIIIEHT TEPTSI B KOHTAKTI POCTE, SIK 1 CUIIU
pi3aHHs. 3 MIABUIIEHHAM MIBUJIKOCTI BHACHIJOK 30UIbIIEHHS poOOTH pi-
3aHHS 1 KUIBKOCT1 TeIula, 10 BUAUISETHCSA, pOCTE W Temmeparypa, aie ii
3pOCTaHHsI BIJICTA€ B1J 3pOCTaHHS MIBUAKOCTI pizaHHs. Lle BijcTaBaHHs 1o-
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CIITIOETHCS B 30HI BUCOKHUX MIBUAKOCTEH [2].

BcTranoBnenuii 3B’S130K MK IIBHJAKICTIO pi3aHHS 1 CTIMKICTIO TpHU
00po011i 3araptoBanux crajie iHcTpymeHTamu 3 [IHTM. 3’scoBanuii xa-
pakTep i BUCOKOI TeMIepaTypu Ha MOBEPXHIO JIeTalll MpHU Je3B1HHIN 00-
poOi1i, sika NPU3BOAUTH 10 amop(izailii MOBEPXHEBOTO MIApPy JeTajl 3aB/si-
KM KOHTAaKTy 3 TAKUM IHTEHCUBHHUM amop(di3aTopoMm, SIKUM € HITpui 0opy.
OtpuMaHna y3arajbHEHa 3aJI€KHICTb, KA OMUCYE MOJIEKCTPEMAIbHY CTPY-
KTYpy 3JI€KHOCT1 CTIMKOCTI BiJi YMHHUKIB pI3aHHA. IOjadyi, TJIUOMHHA Ta
niamMetrpa oOpoOKU 1 HalMoOBHIIIE BiAoOpa)kae 3aKOHOMIPHOCTI (PI3MUHHUX
SIBHII TIpU pi3aHHi [3].

[TopiBHsIIbHUI aHai3 mpoleciB nutihyBaHHS 1 JE3BIMHOI 0OpPOOKHU
JI03BOJIUB 3pOOUTH BUCHOBOK PO TMEBHI MEPEBArd OCTAHHLOTO Nepe mep-
muM. JloBesieHo, 1110 HallOUIblll €()eKTUBHUM Ta KOHKYPEHTHO3/IATHUM MPHU
0o0poOI111 3arapTOBaHUX CTajieil, YaByHIB PI3HOI TBEPJOCTI, HAIIaBJICHHUX
MatepialiB, 0 BaXKKO 0OpOOJISIIOTHCS, BACOKOJIETOBaHUX CTajiel 1 CIJIaBiB
€ 3aCTOCYBaHHS JIC3BIMHOTO IHCTPYMEHTY 3 HiTpuay 0opy [3].

Dopmymosanns yineu cmammi (nocmanosxka 3a60anis). MeTor po-
00TU € JOCHIKEHHS BIUIMBY PEKUMIB Pi3aHHS HA MIOPCTKICTh Ta SIKICTh
00p0o0JIeHOI MOBEpPXHI 3arapTOBAHMX CTajed MpH Je3BiMHIN 00poOIl 1H-
ctpymentamu 3 [IHTM Ha ocHOBI HiTpuny 60py.

OcHnoena yacmuna. ITOpIBHSIHSAM XapaKTEPUCTUK SKOCTI 00poOsIeHOT
MOBEPXHI MpH NUTIPYyBaHHI 1 TOYIHHI BCTAHOBJIEHO, L0 332 TAKUM KpUTEPIi-
€M, K IIOPCTKICTh, TOUIHHS HE MOCTyHaeThecs nulipyBanHio. [lopiBHIHHS
3QJIMIIIKOBOT HAMPYTU B MOBEPXHEBUX IIapax 0OpOOJIEHOT MOBEPXHI MICHs
nutipyBaHHs 1 TOUIHHS TOKa3ao, 1o Jie3BiiiHa 00poOka 3abe3neuye oTpu-
MaHHSI CIIPUSATIMBOI CTUCKAIOUOT HAMPYTH B TOU Yac, SIK Ui yBaHHS — PoO-
3TATYyI040i [4].

3 NOPIBHSHHSM LIUX ABOX BapilaHTIB 0OPOOKH MOBEPXOHb OUYEBUIHUM
CTa€ Te, 1O HUTIQyBaHHS AAJIEKO HE 3aBXKJAMU € OUIbII MPOAYKTUBHUM TO-
yiHHd. Tak, BHyTpilHe nutipyBaHHs, OCOOIMBO MOBEPXOHb MaIUX JlaMeT-
piB, IpOTpae MPoIeCy PO3TOUYBaHHS, 1 JIUIIE MPU 0OPOOIll BETUKUX Jllame-
TPiB 11 IPOLIECH MOKHA MopiBHIOBaTH. [Ipu 3amini nutihyBaHHsI HA TOYIH-
Hs Ta o0OpoOI1Il 0araThoX JAeTayeil 13 3arapToBaHOi cTalll OaraTokparHi Ie-
peBaru yTBOPIOIOTHCS HE TUIBKU 33 PaXyHOK MEHILIOIO MAallMHHOIO 4acy,
aje ¥ 3a paXyHOK €KOHOMIi JTOMOMIKHOTO Yacy. MOXKJIMBICTh BUTOTOBJICH-
HS Ha OJJHOMY BEpCTari, JIKBIAOBYIOUM 0OpOOKYy Ha 1UIiyBaibHOMY Bepc-
TaTi, 3HAYHO CKOPOYYE LIUKI 0OPOOKH.

Oco0JIHMBOCTI CTPYKKOYTBOPEHHS, 00YMOBJIEHI HU3BKUM Koe(pilieH-
TOM TEPTS 1 BEJIUKUM KyTOM 3pYIICHHS, BETUKUM TUCKOM 1 BUCOKOIO TE€M-
MepaTypor0 B 30H1 pPi3aHHS, JIOKAJIBHICTh 1 KOPOTKOYACHICTH i1 J1i HA 00po-
OJIeHy MOBEpPXHIO, il MPOHUKHEHHSI HAa HE3HAYHy TNIMOWHY, BIUIMBAIOTh Ha
HIOPCTKICTh 00pOO0IEHOT MOBEPXHI, ii HAKIJIEN, PIBEHb 1 3HAK 3aJTUIIKOBOL
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Ha popmyBanHs MikpoHepiBHOCTEW 00p00I€HOT MOBEPXH1 HAUOUIbIII
BILUIUBAIOTh PEKUMU PI3aHHS Ta 3HOC IHCTPYMEHTY, a TaK0X TBEPIICTh 00-
pOOIIOBAHOIO METAITY.

Ha puc. 1 nokazanuii BIJIUB MIBUAKOCTI Pi3aHHS HA MIOPCTKICTH 00-
pOoOJIEHOT MOBEPXHI MPU TOUIHHI 3aTAPTOBAHUX CTAJIEH Pi3HOT TBEPIOCTI.
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Puc. 1. BB mBUAKOCTI pi3aHHS HA MIOPCTKICTh O0OpOOJIEHOT MOBEPXHI
mpu TouinHi: 1 - ctani (63HRC); 2 - cram (55HRC)

Sk BUAHO, 31 3pOCTaHHSM HIBUJIKOCT1 Pi3aHHS MIOPCTKICTh MOBEPXHI
3MEHIIIYETHCS: B 00JIACTI MajMX IIBHIKOCTEH pizaHHsA (0 ONTHMAaJbHUX)
IHTEHCHUBHO, a B 00J1aCTi ONTUMAJIbHUX 1 BUILIE ONTUMAJIIBHUX — HE3HAUYHO.
Takuil BIUIMB IMIBUJKOCTI pi3aHHS HA MIOPCTKICTh MOSICHIOETHCA THUM, IO
MpU MAJIUX MBHAKOCTSAX MPOIEC pi3aHHs, SIK HArOJIONIYBalIOCs paHilie, He-
CTaOUTbHUMN, TUHAMIYHO HE CTIMKUN, OCKUIBKH TEMIIepaTypa B 30H1 pi3aHHs
1I€ HE BUCOKA. 3BIJICH BEJUKI CUJIM, BEJIUKA YCaJlKa Ta HECHPUSITINBI yMO-
BU CTPY>KKOYTBOPEHHS.

31 3pOCTaHHAM MIBUAKOCTI MPONEC pPi3aHHS CTAOUII3Y€EThCS 1 IMIOPCT-
KicTh 3MeHIyeThes. [Ipu 00poobmi craneit 3 63...65 HRC na BepcraTax mi-
JIBHINEHOI TOYHOCTI JTocsAraeThes mopcTtkicTs R, = 0,35 MkM, a Ha Bepcra-
Tax 3BHYaiiHOI TouHOCTi — R, = 0,4...0,5 MxM. 30UIBIICHHS IIIOPCTKOCTI 31
3MEHIIEHHSAM TBEPJOCTI 0OpOOIIOBAaHOTO MaTepiany MOKHA MOSICHUTH 3a-
CTIHHMMH SIBUIIaMU (HAPOCTOM) Ha TEpPEIHIN MOBEPXHI IHCTPYMEHTY, SKi
THTEHCU(]PIKYIOTHCA 31 3HHXKEHHSIM TBEPAOCTI.

BB nonayi Ha MIOPCTKICTh 0OPOOIEHOT MOBEPXHI TPAJULIIHHUNA.
3HayHe 3MEHIIEHHS HIOPCTKOCTI MOKe OyTH 3a0e3neueHe 3a paxyHOK 3a-
CTOCYBaHHSI METOJly OpUIOYOro, Oe3BepIIMHHOrO pizanHs. [Ipu npoMy me-
TOJ1 MOXHa CTIHKO 3a0e3meuyBaTH MIOPCTKICTh 00po0iaeHo1 moBepxHi Ra
= 0,2...0,3 mMxm. Pa3zom 3 TUM maHWii METOA 3HAYHO 30UTBITYE3HOCOCTIN-
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KICTh THCTpYMEHTY. BCcTaHOBIEHO TpU OCHOBHI Jiana30HU MIBUAKOCTEN pi-
3aHHS, K1 3a0€3MeUyIOTh PI13HI 3HAYEHHS IIOPCTKOCTI, HAUOLIbII CIPUAT-
JIUBUM 3 SIKUX € TPETIH.

[Ipu ne3BiitH1lA 00poOI1Il 3arapToBaHux ctaneil piismu 3 [IHTM B
MOBEPXHEBOMY I1api (POPMYETHCA CTUCKYIOUA 3aJIMIIKOBA HAMpyra, Mo Ii-
JIBUIIYE 3HOCOCTIMKICTh NleTajied MaliuH. BenuuumHa 1 3HAK 3aJIUIIKOBOL
HaIpyTH 3a1eXaTh BiJl MIBUIKOCT1 pi3aHHs, MMOJayl, reoMeTpii pi3is Ta iH-
IIUX YMOB, BIUIUB SIKUX BUSBIISIETHCSI B 3M1HI POJIl CHJIOBOTO 1 TEMIIEpaTyp-
HOTO YMHHUKIB. [IpeBantoroya /1isi mepuoro NpU3BOJAUThH 1O BUHUKHEHHS B
MOBEPXHEBUX IIApaX CTUCKYIOYO1 3aJIMIIKOBOI HAMPYTH, IPYroro - po3Ts-
TYIOUHX.

Bucnosku. 1lpouec ne3BiitHOT 00poOKHU 3arapToBaHUX cTajieil pi3iis-
mu 3 [THTM 3aBnsiku BHCOKIN SIKOCTI € KOHKYPEHTO3JaTHUM aOpa3vuBHIN
00po611i. bararokpatHi nepeBaru yTBOPIOIOTHCA 32 PAXYHOK MEHIIOTO TEX-
HOJIOTTYHOTO 4acy, 3HAYHOTO CKOPOYEHHS IUKIY OOpOOKH neranei npu
OJIHOYACHOMY 30UIbIIEHH] MIBUJIKOCTI OOpOOKH, 3MEHIIEHHI HIOPCTKOCTI
MOBEPXHI Ta 3HAYHOMY 301JIbIIIEHH1 3HOCOCTINKOCTI IHCTPYMEHTY.
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KAUECTBO OBPABOTAHHON MOBEPXHOCTH IIPU
JIE3BBUMHOM OBPABOTKE MATEPHUAJIOB
HHCTPYMEHTAMMU HA OCHOBE HUTPUJIA BOPA

Cymxko O.B.
AHHOmMauua — B CTAaThe MCCJIEA0BAHO BJIUSIHUE PEKUMOB pe3a-
HHUSI HA NI€POXOBATOCTh M KA4YeCTBO 00Pa0OTAHHOW MOBEPXHOCTH 3a-

KAJICHHBIX CTaJiedl NpH JIe3BUIHONH 00padoTKe HHCTPYMEHTAMHU HA 0C-
HOBe HUTpPHUAA Gopa.

QUALITY OF THE PROCESSED SURFACE AT THE EDGE CUT-
TING OF MATERIALS BY TOOLS BASED ON BORON NITRIDE
O. Sooshko
Summary

Influence of cutting conditions on surface roughness and quality

of the hardened steel processed surface at the edge cutting by tools
based on boron nitride is investigated in the article.



