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pressure of the atmosphere during the deposition. It significantly affects the phase-
structural condition of coatings. Lowering the pressure leads to a lack of nitrogen
in the coating, accompanied by unstable phase-structural condition coverage and a
sharp fall in its hardness. Increasing the thickness of the layers to 100 nm and more
increases the hardness and adhesion strength of the coatings of the system
MoN/CrN [4].

Therefore, a more detailed study of these systems TiN/ZrN and MoN/CrN,
a single, multi-layer films and coatings, and multilayers is to present relevant,
because the coating reduces the value of contact stresses on the surface of the
instrument and provides a high mechanical properties, high wear resistance and
corrosion resistance.
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JOCJIIKEHHS 3HOCTOCIMKOCTI
KOMIIVIEKCHUX BOPU/IHUX ITOKPUTTIB

T'anonosa O.I1., k.m.H., 0oy., Oxpimenxo B.O., cmyoenm; CymAY

Jis mocsTHEeHHS BHCOKOI 3HOCOCTIMKOCTI Ta TBEPAOCTI JAeTayiell MaIluH
3aCTOCOBYIOTH OOpPUPYBaHHS, SIKOMY MiANAI0Th OY/Ib-5Ki MapKy 3aTi30BYTJICIIEBHX
cmaBiB. Lle oquH i3 HAHNEpCHIEKTUBHIIINX METO/AIB 0OpOOKH MOBEPXHI METaIiB Ta
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CIUIaBiB, SIKMH JO3BOJIIE OTPHMAaTH BHMCOKY 3HOCOCTIHKICTH Ta TBEPIICTh
TTOBEPXHEBOTO mmIapy. UYepes BUCOKY TBEpAICTH OOPHUIHOTO IIapy, BiH Ma€ HU3BKY
IDTACTUYHICTD, SKa YTPYOHIOE 3aCTOCYBaHHS OOpHpyBaHHS MU 3MiIHEHHS
TTOBEpPXHi BUPOOIB.

EdexTnBHIM METOIOM 3MEHIIEHHS KpPHUXKOCTI OOpHMIHMX ImmapiB € ix
MIKpOJIETYBaHHSI 1 CTBOPEHHS CIIPHSTIMBOTO HANPYXKEHOTO cTaHy. JleryBambpHi
€JIEMEHTH 110 Pi3HOMY BIUIMBAIOTH SK Ha BIACTHBOCTI MOBEPXHEBOTO IIapy.

JIis  MOKpaIIeHHs 3HOCOCTIMKOCTI OOpPHIHHMX IIapiB  3aCTOCOBYIOTH
MIKpOJIETYBaHHSI TIOKPUTTS MiJUI0 Ta XpoMoM. [Ipu jeryBaHHI MOKPUTTS MiAJi0
301IBIIY€EThCST a0pa3uBHA 3HOCOCTIHKICTD IMOKPUTTSI Maibke B 3 pa3u MOPIBHIHO 3i
3BHMYaliHUM OopupyBaHHsAM (puc. 1), ame 3MEHIIyeTbcs IHOTO MIKpPOTBEPIICTh
omuspko 11 — 14 T'Tla qs craneit Y8 ta XBI'. ToBmMHA MOKPUTTS CKIIAIAE Bij
130 mo 150 MrM.

I[Ipn nmomaBanHI XpoMy B OOpHUpPYBaJbHY CyMIlll TBEPHICTh MOKPHUTTS
HeHabararTo 3HWXKYETbCs, 1 0mm3bka 1o 18 — 19 I'Tla ms craneit Y8 ta XBI'. Xpom
HETaTHBHO BIUIMBA€ Ha TOBLIMHY IUQYy3iiiHOTO Imapy ska ckimazae 60 mxm. [Ipn
MpoBeAIcHHI BUNpOOyBaHHA Ha aOpasWBHY 3HOCOCTIHKICTH BHSABWIOCS IO
MOKPHUTTS. 3 XpPOMOM IIOKA3aJl0 CepeiHiil pe3ynbTaT MK OOpHpYBaHHAM Ta
6opomigHeHHAM (pHuc. 1).
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Pucynok 1 — BigHocHa 3HOCOCTIHKICTh KOMIUTEKCHUX OOPHAHUX MOKPHUTTIB: @ — Ha CTalli
V8; 6 —na crani XBI': 1 — eranon (cranb 45), 2 — GopupyBaHHs 32 KJIACHYHOIO
TEXHOJIOTi€10, 3 — OOpOXpoMyBaHHs; 4 — OOPOMiTHEHHS

Omxe, OOpUpPYBaHHA OAMH 13 IIEPCICKTHBHHUX METOMIB IOKPAIICHHS
3HOCOCTIMKOCTI MOKPHUTTIB. AJIe TOJIOBHUM HOTO HEJJONIKOM € KPUXKICTb OKPHTTS,
TOMY OJTHMM i3 METOIB ITiIBUIIEHHS IUIACTUYHOCTI € MOKPAIIEHHS MIaCTHYHOCTI
6opuaHNX MOKPUTTIB. B poboTi 1Moka3aHo 110 MOKPUTTS Ha OCHOB OOpy Ta Mini,
abo Oopy Ta XpOMY XapaKTepU3YIOTECS BHCOKOK TBEPIICTIO, a OTXKE |1
3HOCOCTIHMKICTIO TOKPHUTTIB.
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