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HCCIEJOBAHHE H AHATHS MIEPOXOBATOCTH IOBEPXHOCTH
INPH MITHPOBAHHH HAHOCTPYKIYPHBIX TBEPILBIX CIL.TABOB

Ilpedcmasneni pesymemanu JocTIONCEHE WOPCMKOCHI NOSEPXHT HPU ATMAIHO-ICKPOSOM WLTighy-
SaHHI HANCCHPYVEMYPHIY meepdiux craasic. llovazane, Wo HOHOPEIMIPHA CHPVEMYPA MEsPOUX CnIasis
CHPWAE OMPUMAHHG MEHUWNX FHOUEHL WOPCMKOCMEN ROGEPXOHE, 3A0E3NEN)IONN KPauy npayeziam-
HiCWiE PINCYYHUY (HOMPYMEHM TG,

Ilpedcmasieny pesyabmamesl NCCIS00SAHNE WEPOXOEAMOCTN NOGEPXHOCIU NP AIMAIHO-
UCKPOSOM LLTHPOSAHUN HAHOCMPYVINDPHEX mespoux cniases. [loxazawe, u4me HAHOPAIMEPHIR
CHPYERYPA MEEPILIX CRNASOS CHOCOGCMEVEN NOTVYEHUN MEHLWILY FHAYEHU WEPOXosamocmel no-
sEPXHOCMEN, OGLCHENUEAR TN PASOMOCnocofHOCHL PEXCYVIIY UHCIMPYMEHMOS.

SH. K DJHA, R M. STREL'CHUE, M. D. UZUNJAN
RESEARCH AND THE ANALYSIS OF THE SURFACE ROUGHNESS AT GRINDING OF
NANOSTRUCTURED FIRM ALLOYS

The results of studies of surface roughness during the grinding of nanostructured hard alloys.
Shown that the nanescale structure helps to ensure a hard alloy of smaller values of surface roughness,
thereby providing berter performance cutting tools.

IIporpecc cOBpPEMEHHOTO MAITHHOCTPOEHHA, CBA3aH C HEOOXOIHMOCTBE) BEI-
COKOTIPOHIBOIAHTEIEHOH MEeXAHHYECKOH 00padoTKH pe2aHHeM HOBEIX KOHCTPVEIIH-
OHHEIX MATEPHAIOE., H IIO3TOMY [PeJBAEIAIOT [OBEINIEHHEIE TPeOOBAaHHA K pabo-
TOCTIOCOOHOCTH HHCTPYMEHTOE. U 0OHOH CTOPOHEL 3TO BEIZEIEAST HEOOXOOHMOCTE
CO3JAHHA H COBEPIICHCTEOBAHHA HHCTPVMEHTAIBHEIX MATEPHATIOE, B YacTHOCTH
TEEPOEIX CILIABOE, C APVIOH — OpeleleHHEe YCIOBHH KadecTBEEHHOH HX 00padoT-
KH. PazpadoTaHHEIH HOBEIH HAHOCTPYVETVPHBEIH TEE€PIBIH CILIAE HAa OCHOBE MOHO-
KapOHna soasdpama (WC) «BonKapy» oTBedaeT oTMedeHHEBIM TeHAeHUHAM [1]. B
CBA3H C 3THM HIVIEHHE H AHAJH3 IIepoXOBATOCTH MOBEPXHOCTH HI 3TOrO CIUIABA
IpH IUTHGOBAHHH IPeaCcTABIAeT HETEPEC, MOCKOIBEKY 0 HACTOAIIETO EPEMEHH HE
npoeogAMHCE. [lo3TOMY B pacCMAaTpPHBAeMOH CTATBE PACCMOTPEHEl PEIVILTATE
HCCJIEJOBAHHH [IEepOXOBATOCTH HOBEPXHOCTH HOPHBEISHHOIO MAaTepHAJAa IIOCIe
MLTHOOBAHHA.

J1A 3KCITVATADHOHHOH HAJEEHOCTH H padoTOCIOCODHOCTH PEAVIDHY HHCT-
PYMEHTOR OOMNBINOE 3IHAYECHHE HMeeT ONTHMAILHAA MHEPOTEOMETpHSA IIOBEPXHO-
CTeH peAyIIeH JacTH HHCTPpyMeHTOoB. Oco00 BaXKHOe IHASeHHE HMEET [IEepoX0Ba-
TOCTE IIOBEPXHOCTH UTH PEEVIDHX HHCTPYMEHTOB, pA0OTAIONIHY, KAK HIBECTHO, B
VCIOBHAX KOHTAKTHOIO HAPYVEEHHA padodHX moBepxHocTeH. Ilo3aToMy K KadecT-
BEHHOH 00pa0OTKEe pEeEVIIHX HHCTPYVMEHTOEB NPeIEABNAHTCA MOBEINICHHEIE Tpe-
DOBAHHA.
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IInudosaHne ABIAETCA OJHHM H3I HaHOONEE PacOpOCTPAHEHHBIX MPOLECCOE
OKOHYATEIEHOH 00padOTEH PEeXVINHX HHCTPVMEHTOB, IPH 3TOM JOCTATOYHO MHO-
ro padoT MNOCBAIEHO HIVUEHHK IMePOXOBATOCTH IIOBEPXHOCTH, OOpadOTAHHOH
anMasHeMH Epyvrami [2. 3, 4] Jlna ompegeneHHs MepoX0BaTOCTH MOBEPXHOCTH B
HACTOAINIEE EPpeMA CYIIECTBYET MHOIC IIPHOOPOE H MeTomoB. Hambonsmee pacmpo-
CTpaHEHHe MOMVIHIH KOHTAKTHEIE (mpodHTOMeTpE-TIpodHTorpadel) H OecKOH-
TAKTHEIE (ONTHIECKHE IPHOOPEI) METOOE! H3IMEpPeHH .

lITepoxoBaTOCTE MIOBEPXHOCTH HIMEPAIACE Ha npodHIOMETpE-
npodprnorpade SURTRONIC 3+ d¢mpuer TAYLOR — HOBSON ® H3v4amace C
MPHMEHEHHEM METOOHEH MHOTOQAKTOPHOTO IUIAHHPOBAHHA 3KCIEPHMEHTOB, IIO-
IBOMAKINEH ONHCATE NpONecc B EHAE VPABHEHHH PETPECCHH, T. €. NOIVIHTE MaTe-
MAaTHIECKHE MOIETH IapaMeTpa MIePOXOBATOCTH NoBepXHOCTH. [IpH 3TOoM HeobXo-
OUMO 3HATE OOJACTh H3MeHeHHS HEeIaBHCHMEIX NepeMeHHEIX, COOTBETCTEVIOIIVED
HAHTVIIIEMY 3HAYEHHI HIVIAEMOro MapaMeTpa IMepOXOBATOCTH MOBEPXHOCTH,
ITO JAET BO3MOKHOCTE MPABHIBHO BHIOPAaTh HHTEPBATH BaPEHPOBAHHA (DakTo-
POB.T €. OIpedeIHTs HaHDOIee PalHOHAIBHEIH HANA20H YCIOBHH MPAKTHYECKOro
IPHMEHEeHH] PEeXHMOE Pe3aHHA H XapakTepPHCTHE aTMa3HEIX kpyroB. Koadduun-
€HTHl MOTHHOMA (VPABHEHHA PETPECcCHH) PACCUHTHIBATHCE IO CTAHTAPTHOH IIpo-
rpamyde MS Excel «MMuorodakTopHsli perpeccHOHHEIN aHAIH3S .

B nponecce maH{OBAHHA HCIOALI0BAIHCE HAHOCTPYETVPHEIE TEEPIOCIUIAE-
HEle IMAacTHHE! «BonKap», IpedcTaBnmomHe co00H reoMETpPHYUECKVID QHIVPY
THIIA JHCKA gHaMeTpoM 20 MM H TOMUHHOH 5 MM. 14 OpoBeNeHHA IKCIIEPHMEH-
TANBHEIX HCCIEIOBAHHE IUTACTHHAM MPHAABATack QopMa KBagpaTa © pasMepoM
14214 noa.

HcenegoBanock BIHAHHE PEAHMOB PE3aHHA — HOPMAJIBHOTO JaBIeHHA (PH).
CKOPOCTH pezaHHA (F) H XapakKTepHCTHE alIMa3HOTO KPVTa — 3€pHHCTOCTH (Z).
KoHIeTpamHH (K).

Iloce mpoBedeHHA KAHOHHYECKHX IpPeoOpazoBaHHH AHATHI [OBEPXHOCTEH
OTKJIHKA OCYIIECTBIATH ¢ IOMOINBID ABYVMEpPHOTO cedeHHA. (14 aHATHIA BIHAHHA
OTOEIBHBIX (AKTOPOE HA NMOKAZATENh NIEPOXOBATOCTH IOBEPXHOCTH CTPOHTHCE
0gHOQAKTOPHEIE 3aBHCHMOCTH.

Ha puc. 1 mokazaHo IBVMEpPHOE CedeHHE [IOBEPXHOCTH OTKIHEA Ra — [ (PH,
V). yBenHIeHHE HOPMATBHOTO JABJIEHHA BHEI3EIBAET HHTEHCHBHEIH POCT IIEPOXOBA-
TOCTH IIOBEPXHOCTH, 3 VEeIHYEeHHE CKOPOCTH PE23aHHA NPHBOIHT K €€ CHHECHHID.
HETEeHCHEHEIH pPOCT IIEPOXOBATOCTH MOBEPXHOCTH C VBEIHYEHHEM HOPMAIBHOTO
OABIEHHA I8 BCEX 3HAYUEHHH CKOPOCTH Pe3aHHA BHIIBAH, MPEeREIe BCEro, 3HAYTH-
TEIBHEIM POCTOM CEMeHHA Cpe3a, NPHXOIAMIETOCH Ha KadIoe ATMalHOe 3epHO.
OnpsodakTopHEIE 3ABHCHMOCTH IIOZBOIAET YIOOHO NPOHIMHCTPHPOBATE BIHIHHE
paccMaTpHBaeMEIX dakTopoB (pHC. 2).

[TpH H3IMEHEHHH CKOPOCTH PEe3aHHA B JHAMazoHe oT 15 mo 35 m/c kawectBO
MOBEPXHOCTH VIVUIIAETCA. Y MEHBIIEHHE IMIEePOXOBATOCTH NOBEPXHOCTH IPH VBe-
THYEHHH CKOPOCTH Pe3aHHA I8 BCeX 3HAUeHHH HOPMATBHOTO JABJIEHHS IPOHCXO-
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IOHT 33 CIeT YMEHBIIEHHA CEUeHHA Cpe3a, NPHXOASMIETOCA Ha KAAJI0e 3€pHO. T. €. B
OAHHOM CIViae BIHAHHE CEOPOCTH pe3aHHH [POABIAeTCA KaK JefcTEHe 9HCTO
reOMETPHIECKOTO akTopa. C VBEIHIEHHEM CKODOCTH PACTET TEMIEPATYPA B 30HE
MTHGOEAHAA, 00Pa3VIOMIEecs TEIUIO B IMEPBYVIO OUEPENs JOKATHIVETC B rpedem-
Kax, pasMardad HX, TEM CaMEIM OOJIET9aeTcd MNpolecc BEIPABHHBAHHA MHKPOHE-
pPOBHOCTEH mnHGVeMoi moBepXHOCTH. [IOMHMO 3TOT0 HA CHHAECHHE HHTEHCHEHO-
CTH pocTa MIEpPoXOBATOCTH MOBEPXHOCTH CEA3BIBAETCH JPOOJIEHHE AMMAZHEIX 3e-
PEH. BHIEpPANIHE3HHE H 00pa30BaHHE TO0ABOYHEIX PEeEVIIHX KPOMOK Ha padodeH
MOBEPXHOCTH KPYTA.
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PrcyHOK 1 — [IByMepHEIE ceTeHHA NOBEPXHOCTH OTEIIHEA
Ra— f(Pu, V) Z 100/80; K =4
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B2aHMOCES3E CKOPOCTH Pe3aHHA H 3ePHHCTOCTH H HX BIHAHHE Ha DopMHpO-
BaHHE MHKPOHEPOBHOCTEH MOKA3aHA HAa JBVMEPHHIX CEeUeHHAX NOBEPXHOCTH OT-
KmHEa Ra —f(V, Z) puc. 3, Kak BHIHO HX BIHSHHE IPOABISETCH MO-Pa3HOMY.
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Pucyaok 3 — JIeyMepHEIe cedeHHT NOBEPXHOCTH
oTiHEa Ra—f(V, Z): Pu=10MIhL; K =4
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OpuodaKTOpHEIE 3aBHCHMOCTH IPHBEIEHE! Ha pHc. 4. C VBeIHUEHHEM 3ep-
HHCTOCTH KPVTOB B JHamazoHe oT 50/40 mo 160/125 MEM ImmMepoXoBaTOCTE IOBEPX-
HOCTH BOZPACTAET, T. K. YMEHBIIAESTCA KOIHYECTEO AMMAZHEIX 3€peH HA eTo pado-
9efl IOBEPXHOCTH, BCISACTBHE HET0 MPH IUTH} 0OBaHHH VBETHIHBAETCH PACCTOSHHE
MEETY PHCKAMH OT OTIHeNBHEIX 3€PeH H CedeHHe eIHHHYHEX cpe3oB. [locaemHee
NPHEQOHT K VEEIHYEHHEK) BEICOTEI MHKPOHEPOBHOCTEH H VXYIIEHHI) KadecTEa
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noeepxHOCcTH. H3aMeHeHnHe BEICOTEI MHEpPOHEpPOBHOCTEH NpH VBEIHUEHHH 3€pHH-
crocTH kpyra go 100/80 MEM ocTaeTcs MpakTHYECKH MOCTOSHHOH H IOBBIIIAETCH
IpH e JaJbHeHIeM VEeIHIeHHH.

3epHA CHHTETHUYECKHX aTMa3oB Mapk# ACO mpHOOpeTawT BechMa PAa3BHTVIO
PEXVIOVID [MOBEPXHOCTE IPH 00padoTKe HAHOCTPYKTYPHOIC TEEpIOro CILIAEA 3a
CcHUeT BEeIeHHA JONOIHHTEILHOH 3HEpPrHH B 30HY pe3aHHA. Ha pa3BHTOCTL pEEY-
meil MOBEPXHOCTH 3€PEH OKa3BIBalOT BIHAHHE OCODEHHO (HIHKO-MeXaHHIeCKHEe
CBOHCTBA 00padaTBIBAEMOr0 MaTepHana. B CBA3H ¢ TeM. 9¥T0 HAHOCTPVETYPHBIH
TEEpIEIH CIUIAE 00IaJaeT IOBEINEHHOH [0 CPABHEHHHK C TPaJHIIHOHHEIMH TEEp-
IOEIMH CIVIABAMH TBepIOCTEIO (HRA 94-97). mosToMy peAVIoas MOBEPXHOCTE 3EPEH
OpH 00padoTEe HAHOCTPVETYPHOrO TEEpPIOTO CIUIaBa Doidee pa3eHTa. CoEMecTHoe
BIHAHHE XAPaKTEPHCTHK KPYTOB HAa MIEPOXOBAaTOCTE 00pabOTaHHOH NOBEpPXHOCTH
Ra —f(V, Z) npueeneHo Ha pHC. 5.
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PacyroK 5 — [IByMepHEIS cedeHHA IOBEPXHOCTH
oTkmHEA Ra — (V. Z): Pr= 1.6 MIa; I'=25w/c

C yeenHUeHHeM KOHOEHTPAUHH KpyTa oT 2 Do O O7Md PasIHYHEIX 3epPHHCTO-
CTeH IepoXOBaATOCTE 00patoTaHHOH NOBEPXHOCTH VMEHEINASTCA, OOHOPAKTOPHEIE
3ABHCHMOCTH NOKA3aHE Ha pHe. §. OOHAKO ¢ VEeTHYeHHEM 3€PHHCTOCTH XapaKTep
3ABHCHMOCTEH MEepOoXOBATOCTH IIOBEPXHOCTH OT KOHIEHTPAIIHH HECKONBKO H3IMe-
HAETCA. JTO OOBACHASTCA BIHAHHEM Pa3zMepa ATMAazIHEIX I€peH HAa MeXaHHIM peza-
HHA H OCODEHHOCAMH BIAHMOIEHCTBHA HX ¢ MHEKDOHEDOEHOCTAMH HAa 00padoTaH-
HOH NMOBepXHOCTH. C VEeIHIeHHEM KOHUEHTPALHH Kpyra oT 2 10 4 1718 pazIHIHEIX
3EPHHCTOCTEH YMEHBINASTCA IONEPETHOE CeUeHHE € THHHIHEIX CPEI0OB, ITO IPHBO-
IOHT K CTTAXHEAHHK OONBIIHX MHKPOBEICTYIIOE H EEIDAEHHBAHHIO [TTYOOKHX OCTa-
TOYHEIX PHCOK HAa IIMHGVeMOH NoBepxHOCTH. JJalbHeHINHEA pocT KOHUEHTPALHH
KpyTa oT 4 Jo § 474 pasIHIHEIX 3ePHHCTOCTEH HEIHAYHTEIRHO BIHAET Ha HIMEHe-
HHE BEICOTEI MHEPOHEPOBHOCTEH.
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Koxnyesmpayus K
PrcyvHOK 6 — Brmiamme K Ha Ra: Py = 1.6 MIIa, I'=25 w/c;
1-Z=160V125, 2 - Z=100/380, 3 — Z=50/40

CpapHeHHE MIepOXOBATOCTH IMOBEPXHOCTEH cILlaBa «BoaKapy ¢ TpaIHIHOH-
HEIMH TEEPIEIMH CIUTABAMH II0CTE alIMa3HO-HCEPOBOTO MIMIHGOBAHHA ITOKAIEIBAET
MPEHMYIIECTEO MepBoro. Hanpmuep, pH maHdoBaHHH HAHOCTPYETYPHOTO CIUTABA
«BonKap» Ra=032 sy (Pu=12 MIIa, F=25 m/c; xkpyr 12A2-45% AC6 100/80
M1-01-4). a v cmmaa BK6 npu Tarmx e yeropHax Ra=0.47 amo

Tarmg 00pazoM, MOKHO OTMETHTE, 9TC HAHOPa3MepHad CTPYKTYpa MaTepHa-
73 B 3HAYHTENEHOH CTeNeHH IPHEOJHT K CHHAEHHIO MIEepOXOBAaTOCTH 00padoTaH-
HOH MOBepXHOCTH, 00DeCHedHEafA JIYIIIVI PadOTOCHOCO0OHOCTE PekVINHX HHCIPY-
MEHTOB.

CnHcok NCMoIb30EAHHBIT HeToYHNKOE: 1. United States Patent M= 6,617,271 B1 MEH C04 B35/36.
Tungsten curbide cuthng tool matenals ( Gevorkian E, Eramer M, Eodash V. - 3a-
mBr.08.09.2003;0myan.17.03.2005 — 14p. 2. Jesuenwo I1. E. OcTpoTa Ie3BHA HECTPYMEHTA H Ka9ecTEO
nosepxHOCTH. — / CTaEEm H EHECcTpyMerRT. — 1930, — Me 2. — ¢ 19-20_ 3. SaexTpoamvazaoe mumdoEa-
HHe EECTPYMEHTAABHEX MaTepHEancE. Kues, «Buma mroman, 1974, 118 ¢ At M €. Cemmo, 4. H.
TIpaduenne, H B. Jdesuenro, A. @. Paf. 4. HrobGcon M 0. UlepoxoBaTocTs, HAKTIEN H OCTATCOTHEIS
HANpAEEHNA OpH Mexarngeckol oopadtoree. M., Mamrasz, 1956 292¢, cEn

Hocrymuaa & pedwonnezuro 26.04.2011

References: 1. United States Patent Ne 6,617,271 Bl MET 504 135/36. Tungsten curbide cuifing tool
materials / Geverkian E., Eramer M., Kodash V. — Zajavl 05.09.2003;Opubl17.03.2005 — I14p. 2. Dja-
chenko P. E. Ostrota lezvija instrumenta i kachestvo poverhnosti. — /' Stanki i instrument. — 1950, — Me
2 =5 1920 3. Jelektroalmamoe shlifovanie instrumenialnyh materialov. Eiev, «Tiwa shiolas, 1974
118 5 Avt: M F. Sembko, A. I Grabchenko, N. T Levchenko, A. F. REab. 4. Jakobson M. 0. Sherohova-
tost, naklep i ostatochnye naprjazhenija pri mehanicheskoj obrabotke. M., Mashgiz, 1956. 2925, 5 il.

51



