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Abstract

{Ti,_Cro N coatings were deposited by an ion-plating method in a reactor with two separate
metal sources, Ti and Cr. Ti was evaporated using an electron beam, while Cr evaporation was car-
ried out by resistant heating. The Ti and Cr concentrations in the coatings were controlled by the
Ti and Cr evaporation ratio. The coating hardness increased with increasing the Cr content (x) and
showed a maximum value of 6,000 HK at around x=0.8. The critical load of the coatings, measured
by the scratch test, was around 30 N. The wear resistance properties of the (Ti-.CrJ N coatings
were evaluated using a CSEM pin-on-disk type tribometer. A Cr-steel ball as well as a SiC ball,
which had hardness values of 590 HK and 2,600 HK respectively, were used as the pin. After the
wear test, the surface morphology, roughness and the concentration of the coatings were investi-
gated, with the main focus being on the effect of wear debris and the transferred layer on the

wear behavior.
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Table. 1. Deposition conditions for the (Ti-,.CrdN

coatings
E-beam current 3.5 KV, 80-130 A
Resistant Heating current 5V, 185-220 A
Substrate current density (mA/cm?) 0.7-0.9
Substrate Temperature ('C) 240 +20
Substrate bias (V) -1000
Flow rate of Ar (sccm) 7
Flow rate of NH; (sccm) 25
Base pressure (torr) <2X107°
Working pressure (torr) 1x1073
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Table. 2. Mechanical porperties of the (Tii-:Oro N coatings

Compound Hp (kg/mm?) Hu (kg/mm?) E/1—1*(GPa) We(%) W, (%)
TiN 1718 900 255 42 58
(Tln gocro, 10) N 1834 936 264 48 52
(Tip, 62Cro, 39 N 2899 1270 352 60 40
(Tio 4sCro.57) N 3192 1276 334 62 38
(Tio 2Cro.79) N 5931 1687 451 74 26
(Tio,2Cro,77) N 5462 1590 414 76 24
(Ti0,15Cro,g5) N 5411 1652 441 70 30
(Tio, lzCro, ss) N 5145 1524 393 75 25
(Tio, 1[)CI‘0, 90) N 4200 1380 350 73 27
CrN 4539 1368 341 77 23
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Fig. 10. SEM surface morphology and EDS analysis
of the SIC ball after the wear test vs. (Tios
Cro.85) N coating
(@), (o) SEM images
(c) EDS analysis of resion 1
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