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Investigation of the TiCrN Coating Deposited by Inductively Coupled
Plasma Assisted DC Magnetron Sputtering.

B.C. Cha, J. H. Kim, B. S. Lee, S. K. Kim, D. W. Kim, D. Kim, Y.Z. You'
School of Materials Science and Engineering, University of Ulsan, Ulsan 680-749

Abstract Titanium Chromium Nitrided (TiCrN) coatings were deposited on stainless steel 316 L and Si (100)
wafer by inductively coupled plasma assisted D.C. magnetron sputtering at the various sputtering power on Cr
target and N,/Ar gas ratio. Increasing the sputtering power of Cr target, XRD patterns were changed from TiCrN
to nitride Cr,Ti. The maximum hardness was Hk, , 3900 at 0.3 N,/Ar gas ratio. The thickness of the TiCrN films
increased as the Cr target power increased, and it showed over Hk; ;3100 hardness at 100 W, 150 W. TiCrN
films were deposited by the ICP assisted DC magnetron sputtering shown good wear resistance as the N,/Ar gas
ratio was 0.1, 0.3.
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Table 1. Chemical compositions of STS 316 L

SR - A - A9 - {8

Element C Si Mn P

Wt.% 0.024 0.33 138 0.03

10.09 16.7 2.06 0.345

Table 2. Summaries of experimental conditions.

(1): Gas ratio: 0.2, (2) Cr target power: 150 W

Pressure (Pa) 04
Ti target power (W) 600
Constant Bias voltage (V) -50
Deposition time (min) 180
ICP power (W) 300
Cr target power (W) 50, 100, 150, 200, 250, 300
Variables Gas ratio® M 0.1,0.3,05,0.7
Ar(Sccm)
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Fig. 1. Results of TiCrN film deposited at the different
Cr target power by Electron Probe Microanalysis. (a)
Chemical composition, (b) Hardness and Thickness.
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Fig. 2. Xray diffraction patterns of TiCrN films
deposited at the different Cr target power.
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Fig. 3. Morphology and cross-section of TiCrN films deposited at the various Cr target power. (a) 50

150 W, (d) 200 W, (e) 250 W, (£ 300 W.

3ol SR =) o] FolluRlel 28 AT 7=
= 2R oz RSt Qg e] Fold W
Qolixle] 271z QI8 BRY 2} AREeR

AR 2 1 T 4 ek
She iy F ANE slrEde el T 24
7% olgalel GRS ZHW AT Fg. 49 et

IRl TR BAlY) Sde 27 g 395

00nm

100007

BOKY  X30000  100mmt

150KV X30,000  1000m

DKV X100,000  100nm 150KV X30.000  100mn

W, (b) 100 W, ()

Z3o) Ho| Yol

3.2 EAH|o| st
Aol ZYEE= NyAre] 7R=mlo] wE TiCN
BZ0] Walel tis)] AT NyAr 7k=Bl&
0.1, 0.3, 05, 0.72 3l AFL APslRar, w3}



4| (a) . 4 (b)
¢ :
173 ]
s s
£ F.
2 2
B0 03 06 0.9 1.2 oo 03 06 09 1.2
Width(mm) Width(mm)
A (o] 4 (d)
3 3
—y =2
; £
(7] & 14
o 4
£ £o
S 5
=4
LR 5-1-
2 24 -
3 -3 T
0.0 02 0.4 06 0.8 1.0 1.2 0.0 0.3 06 09 1.2
Width(mm) Width(mm)
4 (e) w - 44 (f)
3 — 3

-

Thicknessum,
Thicknessum

N

“0.0 03 06 09 12 "0 03 06 09 12
Width(mm) Width(mm)

Fig. 4. Wear tracks of TiCrN films as a function of the Cr target power were measured by profiler (a) 50 W, (b) 100 W,
(c) 150 W, (d) 200 W (e) 250 W, (f) 300 W.
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Fig. 5. Hardness and thickness of TiCrN films deposited
at the different N, gas ratio.
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Fig. 6. FE-SEM image of the morphology and cross-section of TICrN films deposited at the different N,/Ar gas ratio.

(@ 0.1, (b) 0.3, (c) 0.5, (d) 0.7.
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Fig. 8. Wear track of TiCrN films as a function of the gas ratio measured by profiler (a) 0.1, (b) 0.3, () 0.5, (d) 0.7.
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