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Abstract

In this study, TiCrN films were deposited on STS 316 L and Si (100) wafer by inductively coupled

plasma (ICP) assisted D.C. magnetron sputtering. The effect R.F. power for ICP discharge on the mechanical
properties of TiICrN films was investigated. XRD, XPS and FE-SEM were used for the structure analysis. Also the
Micro-Knoop hardness tester and profilometer were used for measuring hardness of coatings and film stress
respectively. As increasing the R.F. power for ICP discharge, thickness of coating was decreased from 1633 nm to
1288 nm but hardness was increased about Hks , 4200 at 400 W. All of the XRD patterns showed (111), (200) and
(220) peaks of TiCrN films. Surface morphology was studied using the profilometer. FE-SEM was used to know
morphology and cross-section of the films. Structure of the films was changed dense as increased ICP power.
(Received August 27, 2009; Accepted September 4, 2009)
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Table 1. Chemical compositions of STS 316 L

AR - JEE - oA - A - WS - Y - e

Element C Si Mn P S Ni Cr Mo Cu
Wt.% 0.024 0.33 1.38 0.03 0.025 10.09 16.7 2.06 0.345
Table 2. Summaries of experimental conditions

Pressure (torr) 3x10°
Ti target power (W) 600
Cr target power(W) 100

Conditions Deposition time (min) 180
Bias voltage (V) =50
Gas ratio (N,/Ar) 0.3
ICP power (W) 0, 100, 200, 300, 400, 500

2. AlEYY

2.1 AlHEd| ¥ 8ot E&

Ao AREH AR 022X 6 mm TSI HE|ZA
Table 19] 3&2AE 717 2127 316 Lt
Si(100) Sle)HE A A&t ZH|QlE 2%
316LS #220004 #20007HA] HrlA|E o}-&-3}]
dvl & Zaly 2B AA oMAEs} deklel @
o] Zz} 2087t 2SIAIHTE o] 8sld &x] Y
Aze AxElEnt. F=AFERErIE o83 D.C.
tlER 2~WER] JHE o83k TiCIN =8
S AABIGT AFe 2URT AEe RS
o83l 7x107° Torr ©l8t= 3l AW o 24
< FHAsRIT A AR EEE =R FEVe
e AGFEM AeA IS Yo e
ol <}Re] 13,56 MHze| 345 AM-3k= RF
AADFFEAe} wAZA ] 3] drbdde] 5W
ojslz AFxAEHE S A3l Aedd
Z2=rlE o83l FEf=vlE AIA s
Q200 Vo] nlolojA HFE QI7Fsle] AlHEH
o ZAsIe LFEAS AASET. AR iy
EE AWEYAL 220 cm?e] WS FAE A}
2480l FefZA 99.99%°) 7FE Tigk
Cr BFS A3, AJEFe] AYE 13emE
2|5l 6 RPM 9] £=2 IA3H A A 8
& ZFsIY. 4o A¥xde Table 29
eR) ATt

P =
TEE

22 [”ES] BY

AR S FEF] FAY 2B SAHS
SlsiA 33 EHEA47](Veeco, Daktak 150)5 ©]
L3191, ZHZY auxA ¢ duTRE BEs)
71 f18l JANE FARAAERE (JEOL, JSM-
820)s AHESIAT. A=A ETEvle) iEe
A old] #HateEe Ti-Cr-NAe] Wigh= 42 1
A ¥ Glancing Angle XA 3d B 42 XRay
Diffractometer (X’pert APD, Philips)Z ©|-&3}
31T}, vlake] Ams vlolARE wE HTAE
71(HM-124, Mitutoyo)2 ©]-&3}5c}.

3. @4 3 uE

FrEAgEelze} Yo QUlsk= RE A8 S7}
7F iGN F939 vIAls 9%s = Al 4
FHol| ALLE FAHFE Table 20 Yehiglon &
SARZ =S AMSSEA] & AT RE AUE
100 WellX] 500 W7kA] 100 Wel =712 Z7MHS
o HslE= TGN 393 A=zt 77 2 =
229] H3}E Fig. 191 YERIAH. TGN Z®Z
o] A= A AYERRAIE ARSSIA) eske wi¢t
100 W] RE HYE VIS ofE wiwsld of
7t S7VFAAEE 200 WRE] 400 W7HA1S] RE <
7HAYNN e ZRFe FAVE F43%] 743K
a3y TGN 89 FEgke T8 Zio=
EBsla Z71s19, §3] 200 Wel RE S <l
7FlE W 100 Wo Hlawd w Hkg, 21310714



f=AgrEelzale] HEo] TiCrN FEZol| v|x|x= oJ3F 309

4500 - 2500

P PO R
o T 7
4000-)... - Hardness \,'" , -1 1800
—8-— Thickness e N e + 2000
k /N / 1550
B 35004 Stress 7\ / "
£ /N T g
> / AN 10 E oo @
@ / N s
@ 3000 / N P ®
2 el / N 41450 8 2
k<] I » 2 2
14 I < 8
T L N\ 1400 £ e
T 2500 & \ 4 £ {0 E
S / N 5]
. S \ 1350
L N\
2000 4 e N\
¥ g 1300 500
& .
1500 T T T T T r—t 1250
0 100 200 300 400 500
ICP power

Fig. 1. Hardness, thickness and compressive stress of
the TiCrN coating deposited at the various ICP power.
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Fig. 2. XRD results of TiCrN coating deposited at the
various ICP power.
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Fig. 3. FE-SEM image of morphology and cross-section of the TiCrN coating deposited at the various ICP power.
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Fig. 4. (@)Cr 2p, (b) Ti 2p XPS spectra of the TiCrN
coating deposited at 0 W and 500 W of ICP power.
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