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Ioxpertus TiN ObuIM HaHECEHBI C UCIIOJIB30BAHUEM KaTOJHO-IyrOBOTO MOHHOTO HalbUICHHUS IpU pas-
JMYHBIX ABICHUSX a30Ta U TeMIleparypax ocaxaeHus. CTpyKTypa U 3JIEMEHTHBIN COCTaB MOKPBITHA ObUIN
IPOAHAIU3UPOBAHBl C IOMOIIBIO CKAHMPYIOLIETO NIEKTPOHHOIO MHUKPOCKOIIA M SHEPTOJUCIEPCUOHHOIO
CIIEKTPOMETPA, MEXAHUYECKHUE CBOWCTBA U ITPOYHOCTH CLICTUICHHUS ITIOKPBITHS U3MEPSUIN € ITOMOLIBIO METOA
HAaHOMHJICHTUPOBAHUS U CKPITY-TeCTUpOBaHus. CTeneHb H3HOCA UCCIEA0BANIN € IOMOLIBI0 TpUOOMETpa Me-
TOJIOM HCTIBITAHUS «IIAPUK — JTUCK». AHAIN3 TONTYYEHHBIX PE3yJIbTaTOB OCYIIECTBIISIICS METOJaMH JABYX-
(haKTOPHOTO OPTOTOHAIBHOTO TUIAHUPOBAHUS IKCIIEPUMEHTA C IIEMEHTaMHU ONTUMH3AlMK. Pe3ynbrars! no-
KazaJjH, 9YTO CTPYKTypa MOKPBITHS HMEET KOJIOHYATYIO (BOJIOKHHUCTYIO) MOP(OIOrHi0, cocTaB OJU30K K CTe-
XHOMETpUYECKOMY. MOMEHT pa3pylIeHUs] MOKPBITHS, NTPH ONPENECICHNN aAr€3MOHHON IPOYHOCTH, HACTY-
naeT npu Harpyske oxosio 600 MH. Ha ocHOBaHMM NOTy4YeHHBIX YpaBHEHHUH PErpeccry It ONITUMU3NPOBaH-
HBIX BEJINYUH TBEPIOCTH, UHJEKCA INIACTUYHOCTH U CTEIIEHU U3HOCA 3HAYEHUS TEXHOJIOIMYECKUX apaMeT-
POB OCaXKJICHUS TOJIKHBI HAaX0nUThesa B uHTepBanax I'= 350—430 °C u P =0,065—0,075 Ila.
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Abstract

The TiN coatings have been deposited using cathode-arc ion sputtering at various nitrogen pressures and

deposition temperatures. The structure and elemental composition of the coating were analyzed by a scanning
electron microscope and an energy dispersive spectrometer, while its mechanical properties and adhesion
strength were measured by nanoindentation and scratch testing. The wear rate was investigated with a tribo-
meter and the ball-disk test method. The experimental data was analyzed using the methods of a two-factor
orthogonal experimental design with optimization elements. The findings of this study demonstrate that the
morphology of the coating is columnar (fibrous) and its composition is close to stoichiometric. When deter-
mining the adhesive strength, we have managed to find out that the moment of coating destruction occurs at
a load of about 600 mN. Based on the obtained regression equations for the optimized values of hardness,
plasticity index, and wear rate, we have provided evidence that the deposition parameters should have values
T =350—430 °C and P = 0.065—0.075 Pa.

Keywords: vacuum ion-plasma coating, Ti—N coating, substrate temperature, nitrogen pressure, mechanical

properties, friction, wear resistance, adhesion, surface morphology.
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