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MOJIUPUKALNNA JEPEBOPEKYIIEI'O HHCTPYMEHTA
C TBEPAOCIIVIABHBIMHU HOXKAMHM
Ni-YIA/MoN-IOKPBITUEM

MODIFICATION OF WOOD-CUTTING TOOL
WITH HARD ALLOY KNIVES BY Ni-UDD/MoN-COATING

B oannoii pabome uccnedosanvl mexanuueckue ceolucmea (MuKpomeepoocms, ao2es3us)
osyxcnounvix (VI[A)/MON-noxkpeimuii ¢ Ni-yiempaoucnepcuvimu armazamu Ha meepoocnias-
Holx (kapouod soav@pama WC — 2 sec. % C0) noocax depesopescyweco ppeseproco uncmpy-
menma. MON-noxkpeimus ocasxcoanuce memooom KoHOeHcayuu eewujecmea u3 Nia3MeHHOL
gazvl 6 sakyyme ¢ uonnou bombapouposxou (KUE) na meepoocnnasuvie noxcu. Ni-V/IA croi
ABNANCA KOMNOZUYUOHHBIM  COOEPAHCAUUM  HAHOAIMA3ZbL Xumuueckum nokpvimuem (KXTI),
ocaxcoenuvim Ha oopaszyvt ¢ MON-nokpsimuem c yenvio ysenuuenus pecypca pabomsi u-
cmpymenma. Ilonyuennoe sHauenue Kpumuyeckux Haepyzok ¢ 40 H na ckpemu-mpeke no-
Kpblmusi cudemenbcmeyem o 6blcokou eenuuune aozezuu Ni-YI[A/MoN-nokpvimus ¢ noo-
Joaickotl uz meepoozo cnaasa WC-Co. bnazooapsi c6oum 8blCOKUM MEXAHUUECKUM C8OUCBAM
Ni-V[A/MoN-nokpvimus. mo2ym ucnonvb306amucs 0isi Y8eaudenus nepuood Cmoukocmu oe-
pesopexcyujeco ppe3eproco UHCMPYMeHma npu pe3aHuu OpesecHO-CMpPYICeUHblX NAum Ha
cmankax ¢ 4I1Y.
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In this work, the mechanical properties (the microhardeness, the adhesion strength) of
two layers Ni-ultradisperse diamonds (UDD)/MoN-coatings on hard alloys of the tungsten
carbide WC — 2 wt. % Co knives of a wood-cutting milling tool have studied. MoN-coatings
were deposited by cathode arc evaporation physical vapor deposition (CAE-PVD) technique
on hard alloys knives. The Ni-UDD layer was a composite nanodia-mond-containing chemi-
cal coating (CChC) to improve tool life. The obtained value of the critical loads on the
scratch track of the coating in 40 N proves a high value of the adhesion strength of the Ni-
UDD/MoN-coating with hard alloy WC-Co substrate. Due to their high mechanical features
Ni-UDD/MoN-coatings can be used to increase the durability period of a wood-cutting mill-
ing tool when cutting chipboards by CNC machines.

OmauMm w3  Hambonee HG(PEKTUBHBIX METOAOB YIyYIICHHS ()YHKIIMOHAIBHO-
HKCIUTYaTal[MOHHBIX XAapAaKTEPUCTUK WU3AEIUN U JeTajiell pa3IM4HOro Ha3HA4YEHHUs SBIISETCS
MOBBIIIEHHE U3HOCOCTOMKOCTH MOBEPXHOCTEH C MOMOIIBIO CIIeUaIbHBIX MOKphITUii. Cpenu
HUX BBLIEISIOTCS MOKPBITUS, MOJYyYaeMbleé COBMECTHBIM 3JIEKTPOOCAXJAECHUEM METAIIOB C
Pa3IMYHBIMHM JUCIEPCHBIMH YaCTUIAMU KOMIO3UIIMOHHBIX 3JEKTPOXUMUYECKUX MOKPBITUN
(KDII), koTOpbIe TOKa3bIBAIOT BBICOKHE (U3UKO-MEXaHHUYCCKHE M SJICKTPOXUMHUCCKUE CBOM-
crea [1, 2].

Wcnonp3oBanue yasTpaaucnepcHbix anma3oB  (Y/IA), mosiydaeMbix —JIeTOHAIUCH
B3pPBbIBYATHIX BEHIECTB, B KaUECTBE KOMIIO3UIIMOHHOTO MaTepHala B JIEKTPOXUMUYECKUX U
XUMHUYECKUX METaJUI-aJIMa3HBIX MOKPBITUAX MPUBOJUT K MOBBIIICHUIO U3HOCOCTOMKOCTH TI0-
KPBITHH, CYIIICCTBEHHOM aAre3un, pe3KoMy CHIXKEeHHI0 Koahunuenta tperns [3]. HecmoTps
Ha TO, YTO HUKEJEBasl MaTpula He 00J1aJaeT BBICOKUMU IPOYHOCTHBIMU XapaKTEPUCTUKAMU U
usHococtoiikocThio, KOII Hukens-nanoanmasubie (Ni-YJIA) 061a1ar0T MOBBIIMICHHOW U3HO-
COCTOMKOCTBIO, KOPPO3MOHHOM CTOMKOCTBIO, MUKPOTBEPAOCTBIO, KOTOpas B 1,5 pa3a npesbl-
1a€T MUKPOTBEPIOCTh HUKEJIEBBIX OKPBITUH [4].

[Tomyyenne BbICOKOM aare3uu Merai-aamasHoro KOII k TBepAocIuiaBHBIM OCHOBaM
(B T. u. WC-Co) siBnsieTcst cepbe3Hoii mpobiemoii. B pabote mcnomnp3oBaicss MeTos Oe33ek-
TPOJIU3HOTO OCAXJEHHSI KOMITO3UIIMOHHOTO XxuMudeckoro nokpeitus (KXII) Ni-YJIA. Kpome
TOr0, (POPMUPOBAHHE TPATUEHTHBIX MOKPBITUI HA PEXYyIIed KPOMKE MHCTPYMEHTa CIOC00-
CTBYET 3HAYUTEIILHOMY YMEHbBILIEHNIO HHTEHCUBHOCTU €€ M3HOCA, IPUUYEM CO3/IaHHEe IpoMe-
JKYTOYHOTO CJIOSl MEXKAY TBEPABIM MOHHO-TJIA3MEHHBIM MOKPBITUEM M OCHOBOM YBEITUYMBAET
3¢ (deKT yMEeHbILIEHNSI UHTEHCUBHOCTH U3HOCA OCHOBHI [5].

[lenpto naHHOM pabOTHI OBLIO UCCIIEOBAaHHE MEXaHMYECKHX CBOMCTB (MUKPOTBEPIO-
ctu, aare3uu) AByXcIoWHbIX Ni-YIA/MON-MOKpBITHII Ha TBEPAOCIIABHBIX (KapOHI BOJIb-
dpama WC — 2 Bec. % Co0) Hoxax dupmsl Leitz (C'epmanust) mepeBopexyiero Gpe3epHoro
WHCTPYMEHTa KOMOMHMPOBAHHBIM METOIOM XUMHUYECKOW 00pabOTKM U KOHJAEHcAIMel Bele-
CTBa U3 TUTA3MEHHOM (ha3bl B BakyyMe ¢ noHHON O0omOapaupoBkoit (KWUB), mo3Bosmsromieit cy-
HIECTBEHHO YJIYYILIUTh SKCILTyaTAllMOHHBIE CBONCTBA W3ENUNA, MPUMEHSIEMBIX B Pa3TUUYHBIX
OTpACISIX MPOMBIIICHHOCTH, B T. 4. B CTAHKOCTPOCHHH U JiepeBooOpaboTke [6].

Honno-mnazmennpie MON-mokpeiTis ocaxnanmick Merogqom Kb Ha moBepXHOCTh HOXeEit
Ha ycranoBke BY-1b «bymnar» no cranmaptHoit MeTomuke [6] — ¢ mpeaBaputebHON 00pabOTKOM
VIOHAMH MOJTHO/IeHa TOUTOKKHN B Bakyyme 10~ ITa npu noTeHImane Mook, paBHoM —1 kB, 1
MOCJIEAYIOIIMM HAHECEHNEM ITOKPBITUI MPH TOKax ropeHus ayru karoga 180-200 A u ornopHOM
Hanpsukennu, pasHoM —100 B, B atmocdepe asora npu nasnennu 107! IMa. Temmeparypa npu oca-
xneann cootBercTBoBaia 700—-900°C. Tommmaa MON-TIOKpeITHIA HE peBbIaia 2,7 MKM.

s xumudeckoro ocaxaeHust Ni-Y J{A-TIOKpBITHI HCIIOIB30BAJICS PACTBOP CIIEAYIOIIIE-
ro COCTaBa:

1) ukens yrcycHokucibiid (Ni(CH3COO)2) — 25 r/m;

2) runiopocdut natpust (NaH2PO2) — 25 r/i;
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3) rmurud (C2HsNO2) — 20 r/m;

4) VIA - 0,5 r/m.

B KkadecTBe IHCHIEPCHBIX YIIEPOJICOJACPKAMUX MOIU(PHKATOPOB HCIOIH30BAIHICH
HaHOAJIMasbl JeTOHaIMoHHOro cuHTe3a Mapku «YJIA-BK» (TY PB 28619110.001195),
ABJIAIOLMECS IPOAYKTOM JETOHAILIMOHHOTO IPEBPAILEHNUs B3PbIBYATHIX BELECTB C pa3MepaMu
3-5 HM, pa3BUTOl yIeIbHOI OBEpXHOCTBIO 200—450 M2/r [7].

Xumndeckoe ocaxaeHre Ni-YJIA-nokpeiTuii mpoBoauiock B Tedenue 15 mun. Temme-
parypa B mporiecce ocaxkacHus coctaBisuia 95 °C. O6pasubl ¢ Ni-YJA-TOKPBITHAMH 101~
Beprajiuch omxkury B Bakyyme B neun SNOL 7.2/1100 npu temmeparype 350 °C B TeueHue
90 mun. Tommmua Ni-YJIA-nokpsitus cocraBuia 1,7—-1,8 Mxm.

MuKpoTBEpAOCTh UCIBITYEMBIX HMOKPBITHM onpenessiack npu Harpyskax 100 u 200 r
o metoay Bukkepca Ha mukpotBepaomepax [IMT-3 u AFFRI — MVDMS (Utanus).

H3mepenne aare3snoHHON MPOYHOCTH 00PA3IOB € MOTYYSHHBIM MTOKPBHITHEM MPOBOIIIOCH
Ha YCTAHOBKE CKpETY-TECTEep, MPHUHIUI PabOThl KOTOPOrO OCHOBAH HA METOE CKIEPOMETPUU —
TOPU30HTAJILHOM MEPEMEIIEHUH U LIapallaHUK MOBEPXHOCTH MOKPBITUS aJIMa3HbIM HUHJEHTOPOM
(pammyc 3akpyrienust coctabisui 0,5 MM), IpeIBapUTENHHO BHEPEHHBIM Ha OMPEICICHHYIO Ty~
OMHY NpH IPONOPLHOHATIBHO BO3PACTAIOLIEH HAarpy3Ke U OIPEIEICHUN KPUTUYECKOW HAarpy3KH,
IpU KOTOPOM TMPOUCXOJUT OTPBIB WM pa3pyllieHHe MOKPHITUS [8]. AAre3MoHHas MPOYHOCTh
OLIEHMBAJACh IO BEJIMYMHE KPUTHYECKOW Harpy3ku. CKOpOCTb IBIKEHMS HMHAECHTOpa OblLia
20 MM/MHH, MaKCHMaJIbHAsl HArpy3Ka Ha MHJICHTOP B KOHIIE Tpeka gocturana 150 H.

ChopmupoBanroe Ni-YIA KXIT/MoN-mokpbITHE HMEET MaKCHMAJIbHOE 3HAUCHHE
mukpotBepaocty 18 + 1 I'Tla npu Harpyske 200 r (rmyOuHa NPOHUKHOBEHUS MHACHTOpA MPHU
stoM coctaBiger 2,1 mxm). Ilpu Harpyzke 100 r (riyOuMHa IpPOHUKHOBEHHUS WHIEHTOPA —
2 MmxM) 3Hauenne MukporBepaocta Ni-YJIA KXIT/MoN-nokpeitust 9,4 + 0,4 I'Tla npaktude-
CKH He oTmyaercsi oT MukpotBepaoctu Ni-YVJIA KXII (8,3 £ 0,4 I'Tla). BepositHo, BbICOKOE
3nauenne MukpotBepaoctd Ni-VIA KXIT/MoN-nokpsitus nipu Harpyske 200 r MOXHO 00b-
SICHUTh POHUKHOBEHUEM HHACHTOpa 10 TBepaoro MoN-crost.

CornacHo MONYYEHHBIM JKCIIEPUMEHTATBHBIM JAaHHBIM TPUOOJIOTHYECKUX HCIBITAaHHMA
Ha CKpeTd-Tectepe mpH nocTikennn Harpysku 40 =1 H mpoucxoaut paspymenne Ni-YJIA
KXTII/MoN-nokpsitii (puc. 1, 2). CpaBHeHHE MOTYYEHHOTO 3HAYCHUSI KPUTHUUYECKOM Harpys-
KA C JIMTEPAaTypHBIMH JaHHBIMH [9] TOKa3biBaeT, 4TO MpoYHOCTh creruieHuss Ni-Y]IA
KXTI/MoN-nOKpbITHSI ¢ TBEPIOCTIIIABHON OCHOBOW JOCTATOYHO BBICOKASI.
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Puc. 1. KpuBas mukpockperda v cHUMKH ckpeTd-Tpeka Ni-VJIA KXTI/MoN-oKphITHs
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TakuMm 00pa3om, SIBJISICTCS MEPCIICKTUBHBIM HAaHECEHUE HA OCHOBE KOMOWHHPOBAHHBIX
METO/IOB BO3JEHCTBHI Ha IMOBEPXHOCTH HOXel (peseproro nucrtpymenta Ni-YIA- u MoN-
MOKPBITUH, KOTOPBIE TOJDKHBI 00ECTICUUTh CYIIECTBEHHOE MOBBIIICHUE TIEPHUO/Ia CTORKOCTH U
pecypca paboThl HHCTPYMEHTOB ISl IepeBO0OPaOOTKH.

Puc. 2. Ontuueckuii chumok ckpetd-tpeka Ni-YIA KXIT/MoN-nokpbiTust

Bvi16o0owvi

1. Ha tBepmocruiaBubix (kapoun Bonbdpama WC — 2 Bec. % C0) HOXaAX JAepPEeBOPEKY-
miero ppe3epHoOro MHCTpyMeHTa chOpMUPOBAHBI KOMOMHUPOBAHHBIM METOJOM XHMHUYECKOTO
1 HOHHO-TIa3MeHHOro ocakaeHus Ni-Y JIA/MON-mokpbITHs.

2. Chopmuposannoe Ni-Y /A KXII/MoN-moKpeITHE HMEET BHICOKOE 3HAYEHHE MUKPO-
tBepaoctu 18 £ 1 I'Tla.

3. Kpurnueckast Harpy3ka Ha ckperd-tpexe Ni-YIA KXII/MoN-nokpsITHsI cOCTaBUIIa
40 H, Ha OCHOBaHUU YEro MOXKHO YTBEpPXAaTh, YTO aAre3us MOKPHITHS C TBEPIOCILIABHOM
OCHOBOM BBICOKAs.

4. Beicokue ¢usuko-mexanndeckue cpoiictBa Ni-YJIA KXIT/MoN-nokpeitust Oymyt
CIOCOOCTBOBATh YBEIWYEHHUIO TEPHOJIa CTOMKOCTH MOAMMDUIIMPOBAHHBIX (pe3 MpU pe3aHuH
JPEBECHBIX MaTEepPHaJIOB.
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KAJTIO3UMHBIN NBLJIEYJIOBUTEJD
C NIPO®NJINPOBAHHBIMH KOJIBIIAMHA
NJIS1 ACHUPAIIMOHHBIX CUCTEM

LOUVER DUST COLLECTOR
WITH PROFILED RINGS FOR ASPIRATION SYSTEMS

IIpoyeccvl depesoobpabomru yacmo xapakmepuzyromcs NOGbLULEHHBIM COOePHCaAHUEM
nbLIesol hpakyuu 8 omxo0ax Mexanuyeckol oopabomKu mMamepuanlos u npuMeHeHuem cu-
cmem acnupayuu U nHesmonmpancnopma UBMENbYCHHOLL dpeeecuubz. HpumeHeHue NaAUMHbBIX
KOMNO3UYUOHHBIX Mamepuailos U 6blICOKOCKOPOCMHbIX PEHCUMOB pa607’l’lbl mexHoJjaocu4ecKkoco
060py()06aHuﬂ u pescyuiux 20J1060K COI’ZpOGOJfC@Cl@I’I’lC}Z noesluieHuem nblﬂ€06pa306aHu}Z u
Heobx00UMOCmbIO COBEPULEHCMBOBAHUA cucmem OYUCmKU 6030yWHblx 8bl6p0006. B cmamve
NPUBEOEHO KPAMKOe COOEPHCAHUE Pe3YIbMamos pazpadomKu Heano3UUHO20 Nolieyi08Umels
onsa NPUMEHEHUS 6 cUucnmemax acnupayuu.

The processes of woodworking are often characterized by an increased content of dust
fraction in the waste of mechanical processing of materials and the use of aspiration and
pneumatic conveying systems of crushed wood. The use of plate composite materials and
high-speed operation modes of technological equipment is accompanied by an increase in
dust formation and the need to improve air purification systems. The article contains a sum-
mary of the results of the development of a louvered dust collector for use in aspiration sys-
tems.

TenaeHusl pocTa MbUIEBOM COCTABIISIIOUIEH B a’pOCMECH, NEPEMENIAeMO CUCTEMaMu
acmupalry U THEBMOTPAHCIIOPTa MHOTHX BUIOB JiepeBo00padaThIBAOIIMX IPOU3BOCTB, IPU
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