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Nowadays the high hardness and wear resistance qualify diamond coatings for tool
applications are investigated. CVD diamond coated hardmetal tools have similar properties to
PCD (sintered high-pressure diamond) but the production costs of CVD diamond are significantly
lower. Diamond coated tools have proven themselves to be suitable for this machining task due to
their high hardness and excellent thermal conductivity. Wear-resistance coatings for cutting tools
are used for improving performance and increasing productivity [1]. They can reduce friction on
the contact surfaces of the tool, increase the hardness and wear-resistance of the tool’s surface
layer, to increase thermal insulation and reduce the flow of the heat into the depth of the tool.

This research is mainly focused on investigating and creating AC glow discharge CVD
reactor, figure 1.
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Figure 1 — AC glow discharge CVD reactor

We obtained microcrystalline diamond coating on WC-Co end mills with thickness
~10 pm, figure 2. XRD, Raman spectroscopy, nanoindentation and SEM analyses were carried out
for proving of obtaining diamond coatings on cutting tools.
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Figure 2 — SEM micrograph of microcrystllin diamond coating on WC-Co end mill

Investigation of tool wear-resistance of uncoated and diamond coated end mills had done
during dry machining conditions. Experiments were carried out at same feed rates. A tool criterion
based on flank wear width was found to be approximately 191 um for uncoated and 45 um for DC
end mills. Tool life was found to be around 12 m length of cut for uncoated and 92 m length of cut
for diamond coating on end mills based on flank wear failure criterion. Consequently, wear
resistance of end mills was increased more than 7 times due to using polycrystalline diamond
coating, figure 3.
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Figure 3 — Comparison of wear between diamond coated and uncoated end mills
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B apkruueckux permonax Poccrm HaumHaeTcsi MpoLECC aKTHBHOTO MPOMBILIUICHHOTO
OCBOGHUSI M Pa3BUTHE 0a30BBIX OTpaciell MPOMBIILIEHHOCTH (TOPHOAOOBIBAIOIIECH, HEPTIHON H
ra3oBOil) C CO3JaHMEM COOTBETCTBYIOIIEH HH(PACTPYKTYpBI, TPAaHCIOPTA, CBSI3H, KOTOpHIC HE
CHOCOOHBI (PYHKIIMOHHPOBATh Oe3 pe3uHoTexHudeckux usgenuii (PTH). [lox neficTBHeM HHM3KUX
TEeMIEpaTyp B pPE3MHAX 3aMEIJIIOTCS PEIaKCALlMOHHBIE INPOLECCHl, CHIKAETCS 3JIaCTUYHOCTH,
BOCCTAHABIIMBAEMOCTh M KOHTAKTHOE HANpsUKEHHE IPH CXKATHH, YBEJIWYUBAETCS >KECTKOCTb,
CTATUYECKUN W JauHaMuyeckud momynu [1]. B cBa3um ¢ sTuM, B mociemaHee Bpems Iepen
HCCIIEOBATESIMA  CTOMT 3a/adya CYLIECTBEHHOTO PpAaCIIMpPEHHs TEMIIepaTypHOHM TIPaHHUIIbI
MPUMEHEHUSI 3J1acTOMEPOB 3a CYET TIPaMOTHOIO BbIOOpa IOJMMEPHON OCHOBBI M HOBBIX
3¢ (HEeKTUBHBIX UHTPEIUCHTOB.

OpHUM M3 METONOB pelleHHs MPoOJIEeMbl MOBBILIEHHUS NOJITOBEYHOCTH 3JIACTOMEPHBIX
U3JeNUl B apKTUYECKUX YCIIOBHSAX SBJSIETCS IOBBILICHHE MOPO30CTOHKOCTH PE3MH 3a CYET
BEIOOpa MOpPO30CTOHKOTO KaydykKa C TEeMIIepaTypod CTeKJoBaHHMA He Hmke MuHyc 55°C u
BBeJicHUs TulacTudukatopa. [lnactudukaTop M0O0aBISIOT B PE3MHOBYIO CMECh JJIS yIYYIICHHUS
BBICOKO3JIACTHYECKHX CBOMCTB U MOPO30CTOMKOCTH, a TAKKE TEXHOJIIOTHUYECKUX CBOWCTB 3a CUET
CHIKCHHS BSI3KOCTH DPE3MHOBBIX CMECEH, YBETHYEHHs] TMOKOCTH MOJEKYJ M TOABHXHOCTH
HaJMOJEKYJSIPHBIX CTPYKTYp B roroBoM PTU [2, 3].

Ilpn nmpowm3BOJACTBE YIUIOTHEHWH, NpeIHa3sHAYeHHBIX [Uii paboThl B 00JacTH HU3KUX
TEMIIEpaTyp U Macel, Ha CErOAHALIHWN [eHb NEPCIEKTUBHBI SMUXJIOPTHIPHHOBBIC KaydyKd
(OXTK). U3 Bcero accoprumenta DXI'K Boimyckaembix ¢upmoit «Zeon Chemicals L.P.» s
CO3/IaHHSI MOPO30CTOMKHX PE3WH YIUIOTHUTEIBPHOTO HA3HAYEHMs BBIJENAETCS KaydyyK MapKH
Hydrin T6000 ¢ temmneparypoii crexioBanus Mmunyc 60°C, 6rmaromapsi COUSTaHUIO TAKUX CBOMCTB
KaK MacJjo-, TepMO-, 030HO- U MOPO30CTOMKOCTb, BRICOKAS DIIACTUIHOCTS |2, 4].

B npencrasisiemoit pabore uccnenoBanu pe3unbl Ha ocHoBe Hydrin T6000. B cocras
PE3UHOBBIX CMECEH BXOIWIM CIIEAYIOIINE MHIPEAMEHTHI: HAMOJHHUTENH (TEXHUYECKUH YTIIepoa
Mapok N774 u N550), BynKkaHU3MPYIONINHA areHT (cepa), yCKOPHUTEIH BYJKaHHW3aluH (KarTakc,
IbTaKC, THypaM, TUQEHWITYaHUIUH, cyibdenamun 1), akTuBaTOphl ByJIKaHU3AIMU (OKCHIL
LMHKAa, OKcHJ MarHus), cradbmnmsaropel (6PPD, 4010, muOytunauTHokapOamar IHMHKA),
MSTYUTENb (CTeapHHOBAs KUCIIOTA), ITacTH(UKaTop (AndyThiicebannHar).

B xome BeimomHeHWsT pPa0OTHI COCTaBJIEHBI pPEUENTYpPHl PE3WHOBBIX CMeced ¢
LIEJIeHAIIPABICHHBIM TOAOOPOM KOMIIOHEHTOB (HAIMOJHHUTENS, TPOTHBOCTAPUTENIEH, YCKOPUTENEH
ByJIKaHM3allMM) Ha 0a3e pPEKOMEHIOBaHHOW cTaHmapTHOH cmecu (pe3uHa 1) [2]. OcHOBHBIM
OTJIMYMEM HCCIIEIOBAHHBIX PE3WHOBBIX CMECEW SBIIAETCS Pa3IMYHOE COAEP)KaHNE TEXHHYECKOTO
yrieposa, yCKOPHTENeH ByJIKaHW3AllMd W OpOTUBOCTapuTenel (pesunbl 2-6). Cwmemienue
MIPOM3BOJMIHN B 3aKpbITOM pesnHocMecurene «llnmactukopaep PL 2200-3» ¢upmsr Brabender. U3
TOTOBBIX PE3MHOBBIX cMecedl (hopMoBaim 0Opaslbl M BYJIKAHU3MPOBAIM HX IMPH TEMIEpaType
155°C B teuenne 20 mun. MccaemoBanus cBoicT pe3uH Ha ocHoBe DXI'K mapku Hydrin T6000
OCYIIECTBIISUIOCH 110 CTAaHAAPTHBIM METOAMKAM.
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