Buinycx 17. [IOPOJOPA3PYIIAIOIIUN U METAJIOOEPABATHIBAIOIIIMHA HHCTPYMEHT — TEXHHUKA
U TEXHOJIOI'MA ET'O U3I'OTOBJIEHUA U [TIPUMEHEHUA

Hasedeno pesynomamu excnepumenmanoHux OO0CHiONHCeHb NO CMBOPEHHIO 2IOPUOHUX
ANMA3HO-MEEPOOCHIABHUX NIACMUH OJIsl OCHAWeHHS HuMU 0ypoo2o iHcmpymeHmy. Buznaueno
Qizuko-mexaniuni eracmusocmi aimazno2o noaikpucmaniunoeo wapy ATII, apmosanozco CVD-
anmazom. Bueueno xapaxmep 3nocy anmaznoeo nonikpucmaniunozo wapy ATII.

Knrwouosi cnosa: meepoicms, cmpykmypa, 3nococmitikicms, muck, memnepamypa, CVD-
anmas.

The results of experimental studies on the creation of hybrid diamond-carbide inserts for
tipping in drilling tools are shown. Physical and mechanical properties of ATP polycrystalline
diamond layer reinforced with CVD-diamond were defined. The wear character of ATP diamond
polycrystalline layer was studied.

Key words: hardness, texture, wear resistance, pressure, temperature, CVD-diamond.
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Hncmumym ceepxmeepovix mamepuanog um. B. H. baxyna HAH Yxkpaunwi, 2. Kues

MNOJYYEHUE HAHOKOMIIO3UTA AJIMA3 - KAPBU/I BOJIb®PAMA U EI'O
INPUMEHEHMUE JUUIA YUCTOBOI'O TOYEHMUSA CIIJIABOB AJIIOMUHUA

Onucan npoyecc noayueuus HAHOKOMNO3UMA aimas — Kapouo eonvgpama. IlpusedeHvl
pe3yibmamosl  UCCIE008AHUSL  YUCMOBO20  MOYEHUS  CNIABO8  ANIOMUHUSL — UHCMPYMEHMOM,
OCHAW|eHHBIM KpPY2IOU pedcyujell 6CMAasKol U3 NOAYYeHHO20 Mamepuand. Ycmanoeneno enusnue
MEXHONOSUYECKUX —~ PedtCUMO8 00pabomku Ha COCMasialowue Culvl pe3anus, eudpayuio,
ulepoxo8amocms U BOJIHUCIIOCMb 00pabamviéaemol nogepxHocmu. Jlanvl npaxmuueckue
PeKoMeHOayuu no 8b1060py PeHCUMO8 U YCI08Ull 00PAOOMKU.

Knrouesvie cnosa: nanoxomnosum aimas — kapouo 601v(hpama, HAHONOPOWIKY, CHEeKaHUe
npU 8bICOKOM 0ABIEHUU, YUCMOB0E MOYeHUe, CNAABbL ANIOMUHUS, PEHCUMbl 00PAOOMKU.
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PA3JEJ 2. UHCTPYMEHTAJIBHBIE, KOHCTPYKIJHOHHbBIE H ®VHKI{UOHAJIbHBIE MATEPUAJIbI
HA OCHOBE AJIMA3A U KYEUYECKOI'O HUTPHJJA FOPA

[lepcnekTUBHBIM CIOCOOOM TOBEIIEHHS S()EKTUBHOCTH CIEKAHUS alMa3HBIX ITOPOLIKOB
SBIISICTCS BBEACHHUE B HUX JOOABOK, KOTOPHIE MPH CIIEKAHUU 00pa3yl0T XMMHUECKHE COCTUHEHUS C
YTIEpOJOM M TaKUM 00pa3oM CBs3BIBAIOT anmaszHbie dacTuilel. B UICM um. B. H. bakyns HAH
YKpauHbl BHEpPBbIE YCTAHOBWJIM NPUHLUIMUAIBHYIO BO3MOXKHOCTb PEAKIIMOHHOTO CIEKaHUS B
YCIIOBHSIX BBICOKOTO JaBJICHHS M BBICOKOM TeMIIEpaTyphl HAHOIIOPOIIIKOB alMasa U BoJb(pama [1].
B pesynbrare ux B3aMMOAEWCTBUSA MPHU CIHEKAHUU B MOpPax MEXIY aJIMa3HbBIMH HaHOYACTHIIAMU
00pa3yloTCsl HAHOYACTHUIIBI KapOujga Bosib()pama, XMMHYECKH CBS3aHHBIE C ajMa3HBIMH, 4TO
YCHJIMBAET B3aMMOCBS3b 3€PEH MOJIYYEHHOTO KOMIIO3UTA.

Jlng necnenoBaHus MCIONb30BAINM aIMa3HbIH HAHOMOPOIIOK cTaTHdeckoro cuHresa ACMS
0,1/0 w HaHONMOPOWIOK TpPUOKCHIA BoJb(pamMa. BBemeHne B aaMas3HBId  MOPOIIOK
BoJIb()paMocoaepkamieid  100aBKM TPOM3BOJIWIM  TNPOBEACHHEM psifa  (PU3UKO-XUMHUECKUX
onepanuii, onmucanHbix B [1]. ITonydeHHYI0 cMech MOABEpraid TEpMUUYECKOW 00pabOTKE B cpeje
BOJIOpOJIa 0 BOCCTAaHOBJIECHHS Boib(pama. Ha cremyromiem sramne SKCriepuMeHTa U3 MOTy4eHHOU
cMecu (OPMHUPOBAIM KOMITAKTBI, KOTOPBIE MIPECCOBAIM B CTAJIbHOU mpecc-Gpopme npu KOMHATHON
TEMIIEpaType.

HenocpencTBeHHO mepen ClieKaHHEM MPOBOAWIM JECOPOIUIO ra3oB MYyTEM TEPMUYECKOM
00paboTku KOMITakTOB B Bakyyme mpu Temmeparype 500 °C B Teuenwe 30 MHH 10 JaBJICHUS
octatounbix rasos 107 ITa. I'epmeTnsanuio pabodero oobema anmapara Bricokoro aasneHus (AB]T)
ocylecTBIsUIM MexaHnudecku. Criekanue nposomwii B ABJ] tuma «ropoun» [2] mpu HauaabHOM
nasnenuu 8 I'Tla mponomkuTensHOCTHIO 20 ¢ U IIUPOKOM TEMIEPATYPHOM MHTEpBAJIe.

Crnenyer OTMETHTh, YTO BBEJIEHHE B CMeCh C Ooyiee KpPYMHBIM alMa3HbIM IOPOLIKOM
HAHOIIOPOIIIKa BOJb(p)pama Mo crnocody, mpuBegeHHOMY B [1], crmocoOCTByeT yimydmieHuto (H3HKO-
MEXaHMYECKUX XapaKTEepUCTUK OOpa3llOB CIIEYEHHOr0 KOMIIO3MTa IO CPaBHEHHIO C OOpasliamMi,
MOJTYYCHHBIMH MEXaHWYEeCKHM CMEIIMBAaHUEM, MPUYEM MaKCHMAIBHO TBEpIbIE 00pa3lbl HMEIOT
MaKCUMAJIBHYIO TPEIMHOCTOMKOCTh [3]. 3HAaueHWs] 3THX BEJIUYMH M JUIsI KOMIIO3UTa HAa OCHOBE
aIMa3Horo HaHomnopouka ¥YJIA, v 17151 KOMIIO3UTa Ha OCHOBE aJIMAa3HOI'O HAHOIOPOILIKA CTATUYECKOIO
cuareza ACMS5 0,1/0 mpu onTUManbHOM COOTHOIICHHMH KOMIIOHEHTOB U TapaMeTPOB CIICKaHHS
TIPAKTHYECKH COBIMANAIOT M COCTABISIOT CooTBeTcTBeHHO HVS5 = 25 I'Tla, Kic =6,6 MIla-m"2. Takoe
COYETaHHWE BAXHBIX MEXAHMYECKUX XapaKTEPUCTUK JIOCTHTaeTCsl BCIEACTBHE (POPMUPOBAHUS
CTPYKTYpbl ~KOMIIO3UTa, JJIsi KOTOpOW XapakTEpHO pPABHOMEPHOE pacIpelesieHUe YacTHIL
0o0pa3zoBaHHOrO KapOuaa Bolb(ppamMa B MNPOMEKYTKaX MeXIy anMazHbiMU. OOpasibl yKa3zaHHBIX
KOMITO3UTOB UMEIOT TAK)KE BRICOKYIO TepMocTabmiIbHOCTH (Tipu Temriepatype 1100 °C Krc = 0,86) [4].

PaborocnocoOHOCTh Pe3OB U3 HAHOKOMIIO3UTA aliMa3 — KapOuja Boib(ppama H3ydaau C
HCIOJIb30BAaHUEM aBTOMAaTU3MPOBAHHOIO CTEHJAa Ha 0a3e TokapHoro cranka c¢ UYIIY wmopenu
TIIK 125BM [5]. DkcrnepuMeHTalIbHbIE MCCIEAOBAHUS BBINOJIHMAJIA TPU YHUCTOBOM TOYEHUHU
obpazna (mmamerpom d = 60—-65 mm) u3 amromuHHeBoro cruiaBa AK6. Pesery ¢ mMexaHmueckum
KpeIUICHUEeM KpYIJIOM pexymield ruiacTuHel auamerpoM 7(+0,025) MM uMen crienyromue
r€OMETPUYECKHE MapaMmeTpbl: mnepeaHuit yron y = 0° 3aguuii yron o = 10°. BeimonHmib
HECKOJILKO CEepHi dKCIEPUMEHTOB C MOCTOSHHOM riyOuHoi pe3anus ¢ = 0,1 MM. B kaxxmolt cepun
(GUKCHUpOBAIM ONWMH W3 PEXHUMOB pe3aHus (HampuMmep, mojpavy S), TUCKPETHO H3MEHsS APyrou
(manpumep, ckopocTh pe3anus V). [Ipu dukcupoBaHHON CKOPOCTH pe3aHus V' AUCKPETHO U3MEHSIIN
nonavy S. 3HaueHue mojaun Haxonawiock B amanazone [0,07; 0,29] mm/00; 3HaUueHUE CKOPOCTH
pesanus [0,48; 5,87] m/c. CocraBmustomue cuibl pezanust Py, Py 1 P, U3Mepsuld IHHAMOMETPOM
YJIM-100. Akcenepomerpom (marurkom KD-35 dupmer «MMF», ['epmanus) mpeodpa3oBbIBaIN
MeXaHW4YeCKHue KoyieOaHHs pe3lla B DJICKTPUUYECKHUE CHUTHANBI, MPOMOPLUOHAIBHBIE YCKOPEHHUIO
KOJIEOIIOIIErocsl MHCTPYMEHTA, ONPEeIsUId apaMeTphl BUOparuu. J{aTuuK 3aKperisiii B HUKHEH
YacTU pe3lla MaKCUMaJIbHO MPHUOIIKEHHO K 30HE pe3aHus. Pabouuil quama3oH 4acTOTHI JaTudKa
cocraBisl 10-10000 I'm. Curnanel oT JuHaAMOMETpa IO TPEM KaHajaM 4epe3 YCHWJIMTEIb U OT
akcenepomerpa nocrynanu Ha ALII ADA-1406. Yopasnenne ALII ADA-1406 ocyuiecTBiasioch
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nporpammoii Power Graph. Yacrora ompoca COCTaBISIOUIMX CHJI pPE3aHUsS U aKceJIepoMeTpa
cocraBisina 50 kI, [Inst vccnenoBaHus MIEPOXOBATOCTH 0OPabOTaHHOM MOBEPXHOCTU MPUMEHSIU
aHayoroBeIil pubop Surtronic-3 (pupmer «Renk Teylor Hobsony, Benukobpurtanus), coenuHUB
ero c I1K. Pa3paboranu cnennanbHyo Oporpammy, KOTopasi O3BOJIs/Ia HA OCHOBAHUU 3alHCaHHBIX
npoduiorpaMM 00pabOTaHHBIX MOBEPXHOCTEH BBIACIATH HIEPOXOBATOCTH U BOJHHCTOCTD, & TAKKE
paccuuThIBaTh WX napamerpsl. [locne KakIoro BBITOJIHEHHOTO OMBITA JJISl COCTABISIOIIUX CHUIIBI
pesanus Py, Py, P. u xoneGaHWil pe3na MpoBOAWIM OOpabOTKY MOITYYEHHBIX TaHHBIX, KOTOpas
BKJIIOUaJa KOPPUTHPOBAHHUE NAHHBIX (MCKIIOUEHHE MOTPEIIHOCTed HM3MEpEeHHil), CTaTUCTHUECKUe
pacyeTsl, onpeneieHne KOPPEIALNOHHBIX (PYHKIUH, CIEKTPAIbHOW IUIOTHOCTH, allpOKCUMAIIUIO
TPUTOHOMETPUYECKUMH psiiaMu Dypre.

PesynbpTarel mpenBapuTEeNbHON O00paOOTKM TMONYYEHHBIX JaHHBIX TOKA3aJIH, YTO MPHU
U3MEpPEHUN COCTABIIAIOIIMX CHUJIBl DPE3aHHUsl HCKAKAIOTCA CHUCTEMAaTUYECKOW MOTPEIIHOCTHIO
YCTAHOBKH HYJISI, a Takxke Japeiidom Hyns Bo BpeMs o0paboTku. Takue morpenHoCTH UCKII0YaId
MPOrpaMMHBIMU MeTofaMu [6]. JIJist 3TOro 3KCIepUMEHT HAYMHAIW C U3MEPEHUM MapaMeTpoB J0
BpE3aHus pe3la B 3ar0TOBKY M IIPOJIOJIKAJIN [10CJIE€ BBIXOJA MHCTPYMEHTA U3 JeTainu. Tak noaydanu
nH(OpPMAIIHMIO O BPE3aHUU B 3arOTOBKY, HEIIPEPHIBHOM IPOLIECCE PE3aHUs U BBIXO/€ MHCTPYMEHTA
U3 30HBI pe3aHus. Jlis mociieyrolero aHajau3a M3 MacCHBa JaHHBIX C IOMOIIBIO IPOrpaMMbI
YA He UMEBIINE OTHOLIEHUS K CTAIlHOHAPHOMY IMPOLIECCY Pe3aHusl.

Ha puc. 1 nmpuBeaeHbl OCHMIIOTpaMMbl COCTABIISIFOIIMX CUJIbI pe3aHus. M3 ux aHanuza
clielyeT, 4To cocTaBisitomue Py, Py, P. U paBHOJEHCTByIOIIas R cuiia pe3aHds C TeUEeHUEM
BPEMEHM ¢ HENPEPBIBHO M3MEHSIOTCS, IPUYEM COCTaBisitomias P, CYHIECTBEHHO MEHbIIE
cocTaBisiromux Py u P..

100

80

Puc. 1. Ocyunnoepammol cocmasnsowux cunvl pezanus Px, Py, Pz u pezynomupytoweti R npu
pearcumax oopabomku V=2 m/c; t = 0,1 mm, S = 0,15 mm/06

B pesynbraTe KOpPpENSLMOHHOIO M CHEKTPAJIbHOTO AHAJINW30B YCTAHOBHWIH, 4YTO
KoppeisiuonHas GyHKuus p (puc. 2) U cnekTpalibHas MJIOTHOCTH S (puc. 3) paBHOJEHCTBYOIIEH
CUJIBl pe3aHus R JUId NPUBEACHHBIX SKCIIEPUMEHTOB MMENIU OJMH U3 JIBYX XapaKTEepHBIX BHIIOB.
Pe3ynbraTthl KOpPpENSLMOHHOIO aHajlu3a IOKa3alM, YTO HW3MEHEHMs DPaBHOAECHCTBYIOLIEH CHIIBI
pe3aHMsi ¢ TEYEHHEM BPEMEHHU HOCAT 3aKOHOMEpPHBIM (peryisipHblil) xapaktep. CroxacTHyeckoe
BO3MYIIIEHUE CUJI pEe3aHUs B OKCIIEPUMEHTaX He MpeBbImano 5—7% (puc. 2).
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Puc. 2. Koppensyuonnvie pynxyuu p pasnooeticmayroweti cuivl pesanus R npu pesjcumax
oopabomxu: V= 2,93 m/c, S = 0,1 mm/o6 (a); V =2 m/c, S = 0,295 mm/06 (0)
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Puc. 3. I'pagpuxu cnekmpanvroil niomuocmu paguooelcmsyroujeil cuivl pearus R npu
peacumax oopabomxu: V= 2,93 m/c, S = 0,1 mm/06 (a); V =2 m/c, S = 0,295 mm/06 (6)

Pe3ynbTaThl cHieKTpanbHOIO aHainu3a MOKa3aid (puc. 3), YTO BO BCEX IPOBEICHHBIX
OKCIIEPUMEHTAaX  JOMUHHUPYIOLIAs  COCTaBISIONIAs  PaBHOJCHCTBYIOIIEW  CHUJIBI  pe3aHus
cooTBeTcTBOBaNa yacrore fi = 0.382f, rme f — 4yactoTa BpaimieHUsl MIUHICTS CTaHKa. B crekTpe
W3MEHEHUS pABHOJACUCTBYIOIIEH CHUJIBI pE3aHUs TakKe MPUCYTCTBOBAIM COCTABIISIOIINEE
COOTBETCTBOBABIIIHME YacTOTaM f> = fu f3 =2 f(puc. 3 0).

Ha puc. 4, a npuBeneH xapakTepHbId rpaduK CIEKTpa YCKOpEeHUW BHOpaiuii, KOTOPBIA
U3MEpSLT aKCEIEPOMETD.

A, wmic? A, mic’
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Puc. 4. Cnexmp amniumyo subpayuti A npu pexcume oopabomku V = 5,87 m/c, S = 0,1 mm/06 6
yacmomnom ouanaszone: 0—10000 'y (a); 0-3501y (6)
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ITo ocu aGcmuce OTKIanbIBajach 4acToTa BHOpaluWi, MO OCH OpIMHAT — ycKopeHue. B
HU3KOYACTOTHON oOnactu (puc. 4, 6) npu dacrote 4854 I'm HaOmOMaICs BCIUIECK aMIUIUTY,
KOTOpBIE JIOMHHHUPYIOIIE BIUSAIOT Ha (OpMHpOBaHHE MHUKponpoduis obpabaTsiBaeMOn
noBepxHoctu [7]. Tlosromy, suisi aHanu3a BWOpanuid, BO3HUKAIOMMX TIpU 0OpaboOTKe,
1enecoo0pa3Ho  BBIOpaTh aMIUIATYNy, COOTBETCTBYIOIIyt0 dYactote 48-54 T'm, a Ttakxke
cpennekBagparrndeckoe otkioHeHue (CKO) ammmutynsl BuGpamuii [8].

Ha puc. 5 npuBenensr rpaduku usmeHenus cpeaaux 3Hadenuii 1 CKO cocCTaBISIOMUX U
PaBHOJEUCTBYIOIIEH CHUJIBI pEe3aHHs B 3aBUCUMOCTH OT BEJIMYMHBI MOJA4YU. DKCHEPUMEHTHI
MPOBOJIMIIA TIPH CKOpOCTH pe3anus V' = 2 m/c. U3 rpadukoB (puc. S, a) BUIHO, YTO CIEIyET
BBIJICINTh JIBa Juarnazona momauun — [0,05; 2,50] u [2,50; 3,00] MM/00, KOTOpBIE OTIMYAIOTCS
CKOpOCThbIO Hapactanust cui. M3 panubix (puc. 5, 6) ciemyer, 4yTO MPU U3MEHEHUH IOJA4U
JMHAMHYECKUN Harna30H paBHOACHCTBYIOIIEH CHIIbI pe3aHUs U3MEHSAETCS HE3HAYUTENbHO.
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204

._.———-—I—I/. x [ — UPX
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a o
Puc. 5. H3menenue cpeonux snauenuii (a) u CKO (6) cocmasnarowux cun pezanus Py, Py, P: u
pasHooelcmeayiowel R om éenuyunvl nooavu S

Ha puc.6 mpuBenens! rpaduku u3meHenus cpennux 3HaueHudd u CKO cocraBisionmx u
PaBHOJICMCTBYIOIIEH CUIIBI PE3aHUsI OT CKOPOCTH PE3aHHUS.
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Puc. 6. Hzmenenue cpeonux snauenuii (a) u CKO (6) cocmasnarowux cun pezanus Py, Py, P: u
pasHoOeticmayoweti R om ckopocmu pezanus V
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DKcrnepuMeHTHI TTpoBoAwIn Tipu nogade S = 0,1 mm/MuH. W3 naHHbIX (pHUC. 6) BHIHO, YTO
MIPU U3MEHEHUU CKOPOCTU PE3aHHsl CpeJHUE 3HAUCHUS M JUHAMHUYECKUN JMAaIa30H CHIIbI pe3aHus
M3MEHSIOTCS] HE3HAUUTENBHO.

Pe3ynbrarhl mccnenoBaHus MOKa3ald, YTO IIEPOXOBATOCTh Ra MpU YBETUYEHUU MOJA4d
(puc. 7, a) u ckopoctu pe3aHus (puc. 7, 0) yBEIMUMBAITCS HE3HAUUTEILHO.Y CTAHOBJICHO, YTO
pe3lbl W3 HAHOKOMIIO3UTOB aiMa3 — KapOua Boib(pamMa MPU YUCTOBOM TOYEHHS CILJIABOB
AIFOMUHUS 00€CIIEUNBAIOT IIEPOXOBATOCTh MOBEPXHOCTH Ra = 0,4 MKM.

Ra , Mkm Ra , Mkm
L]
0.4 / 0.4 _
L]
L]

0.2 0.2
0.0 T T . 00

0.0 0.1 0.2 0.3 S, mm/o6 : ; J i

6 V, mic

Puc. 7. H3menenue napamempos wepoxosamocmu Ra om nooauu S (a) u om ckopocmu pe3anus

Vo)

Pe3ynbTathl MCCiieOBaHUS MMOKA3aJIH, YTO BOJHUCTOCTh Raw CYIIECTBEHHO YBEINYHBACTCS
MIPU YBEJIMUEHUHU BEJIMYUHBI ToJa4u (puc. 8, 6) u ckopocTH pe3anus (puc. 9, 0).

a, mic? Raw , Mkm
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6 -
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1 /./
"
| ]
5 0.5
0 T T T
0.0 0.1 0.2 0.3 S, MM/o6 0.0 T T T
0.0 0.1 0.2 0.3 S, mm/o6

o

Puc. 8. Uzmenenue CKO amnaumyowt subpayuii (a ) u eornucmocmu Raw (6) om nooavu S

[Ipu sToM HaOMIOAANMM KOPPEISIMOHHYIO CBs3b BOJHUCTOCTH Raw ¢ CKO aMmmiutyasl
BUOpanuii (puc. §), a Takke ¢ aMIIIMTYA0H BUOpauuii Ha yactore 48—54 't (puc. 9).
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Puc. 9. HUsmenenue amniumyowt subpayuii na yacmome 48—54 I'y (a) u sonnucmocmu Raw (6)
om ckopocmu pesanus V

Pesynbrarsl ananusza gaHHbix (puc. 8, 9) mokasanu, 4TO NMPU YUCTOBOM TOUEHUH CILJIABOB
QIIOMUHUS pe3llaMd M3 HAHOKOMIIO3UTOB ajMa3 — KapOua Bojb(ppama Iojaya He JOJDKHA
npesbimath 0,25 MM/00, a ckopoctb pe3anus — 4,5 m/c. Ilpu Takux ycinoBusax obecrednBaiach
BOJIHUCTOCTH 00pabaTbiBaeMoi moBepXHOCTH Raw = 0,7 MKM.

BriBoabI

1. UccnenoBano mpuMeHEHHE B KayecTBe pabodero sjeMeHTa PexyIIero HHCTPYMEHTa
aIMa3HOTO  TOJIMKPHCTAJUINYECKOTO HAHOKOMITO3WTa anMa3—kapOua Boilb(ppaMa Ha OCHOBE
aJIMa3HOTO HAHOMOPOIIKA CTATHYECKOT0 CHHTE3a, B KOTOPOM COYETArOTCs BBICOKasi TBepAoCTh (HVS5
= 25T'Ta), TpemmuocToiikocts (Kie = 6,6 MIla-m"?) u TepMocTabuIBHOCTH (IIPH TeMIIEpaType
1100 °C Krc = 0,86). DTH XapaKTEpUCTUKH JTOCTHTAIOTCS BCIEICTBUE OOpa30BaHUS MEXITY
aTMa3HBIMH YaCTUIIAMH HAaHOYACTHI] KapOHia BOJIb(ppaMa, XUMUYECKH CBSI3aHHBIX C aJTMa3HBIMH.

2. IIpy 4KMCTOBOM TOYEHHHU CIUIABOB AJIOMUHHUS pe3laMHd M3 HAHOKOMIIO3UTOB aiMa3 —
KapOuz Boib(ppaMa mojgada He JOJDKHA mpeBbimath 0,25 MM/00, a CKOpOCTh pe3aHusi HEe JOJDKHA
npeBbimath 4,5 m/c. Ilpu Takux ycioBusix obOecreduBaroTCs mepoxoBarocTh Ra = 0,4 MKM u
BOJIHUCTOCTEL Raw = 0,7 MKM.

Onucano npoyec OmMpUMAanHA HAHOKOMNO3UMY AIMA3—Kapoio eonrv@pamy. Hagedeno
pe3yibmamu O0CAIONCEHHS. YUCMOB020 MOYIHHA CHIABI68 ANIOMIHIIO THCMPYMEHMOM, OCHAUJeHUM
KpY21010 PIdCYHU0I0 6CMABKOI0 3 OMpUMAano2o mamepiany. Bcmanoeneno ennue mexwonociunux
pedrcumie 06pobKU HA CKIA008I CUNU PI3aHHA, 8IOpayilo, WoOpCcmKicms i Xeuaicmicms 00poodIeHol
noeepxui. Ilooano npaxmuuni pexomeHoayii wjo0o 8UOOPY percumis i ymos 0opooOKuU.

Knrouoei cnosa: nanokomnozum aimas—xkap0io 8onvghpamy, HAHONOPOUIKU, CRIKAHHA NpU
BUCOKOMY MUCKY, YUCIOBE MOYIHHS, CHAABU ATIOMIHIIO, PeHcuMU 0OPOOKU.

The article describes the obtaining diamond—tungsten carbide nanocomposite, and the
investigation results of the finish turning of aluminum alloy using instrument with a circular cutting
insert made of this material. The influence of technological processing modes on components of the
cutting force, the magnitude of vibration, roughness and waviness of the machined surface has been
researched. Practical recommendations on the choice of modes and processing conditions are
presented.
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PA3JEJ 2. UHCTPYMEHTAJIBHBIE, KOHCTPYKIJHOHHbBIE H ®VHKI{UOHAJIbHBIE MATEPUAJIbI
HA OCHOBE AJIMA3A U KYEUYECKOI'O HUTPHJJA FOPA

Key words: diamond - tungsten carbide nanocomposite, nanopowders, HP-HT sintering,
finish turning, aluminum alloys, treatment regimens.
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E. M. JIynak; O. O. bouyeyka, 1-p TEXH. HayK
Inemumym naomeepoux mamepianis im. B.M. baxyna HAH Ykpainu, m. Kuis

JAJIMIIKOBI HAITPYKEHHS B KOMITIO3UTI, YTBOPEHOMY HIJISAIXOM
IMPOCOYEHHS KOBAJIBTOM AJIMA3HOTI'O HAHOIIOPOLIKY
YA ITPU BUCOKUX TUCKY I TEMIIEPATYPI

B pobomi pozensioaemocsa eniue 06’cmH0o20 emicmy Kodanrbmy ma 2pagimy Ha 3HAYEHHS.
3AMUWKOBUX HANPYIICEHb 6 AIMA3HIU (Da3i KOMRO3umy, YMEOPEeHO20 WISXOM NPOCOYEHHS.
KOOAIbMOM aiMa3H020 HAHONOPOWIKY 0emoHayitino2o cunmesy YA nio odieto 8ucoko2co mucky.

Knrouoei cnosa: npocouenHs, 3aMUUWIKOBI HANPYIHCEHHs, AIMA3HUL HAHONOPOULOK,
bacamoghaznuii mamepian

Beryn
[TpoBeneHHs CHikaHHSA aaMa3HUX MIKPOIOPOIMIKIB B MPUCYTHOCTI PO3YMHHHKIB BYTIIEIIIO,
TaKWX, K HIKeJIb Y1 KOOAJTBT aKTHBYE TPOIEC CIIKAHHS, TO3BOJISIE 3HU3UTH TEMIIEPATYPy CITIKaHHS

247



