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Abstract

Ti-Cu-N and Ti-Ag-N nanocomposite films with various copper and silver contents were synthesized by arc ion
plating and magnetron sputtering hybrid system. The structure and mechanical properties of these films were found to
be dependant on the copper and silver concentration. The maximum hardness of Ti-Cu-N and Ti-Ag-N films showed
approximately 40 GPa below 2 at%Me. The role of soft metallic phase in Ti-Me-N nanostructured films containing one
hard and one soft phase is also discussed.
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Table 1. Deposition conditions for TiN and Ti-Me-N coatings.
. Substrate Working pressure Me target power Treatment time
Condit
onditions bias(V) (mtorr) density(W/cm?) (min.)

Ti ion precleaning -700 0.3 (Ar) 0 2

Ti interlayer coating -200 0.3 (Ar) 0 5

TiN buffer layer coating -200 0.3 (\,) 0 5

TiN & Ti-Me-N coating -150 03 (N variable 60
194 st EetEx) #1279 A3E, 20033



9 U Y AR 9T s AEs %—Xéfs}
Ak & A9 AP 34 20 Bs] K 1o]
Vel

3. Algldn

it

Ha

3.1 g a0 JA 7=

® 29 A== 4 Y49 electron configuration
S Yelel Ti, Cu, Ag 25 3 o] F<x(transition
meta) 0.2 TiE A|lHo|F&ole; HHEEE 2719
HoZ AAE AL QA dZd T e ARE
ZFA I Aok ey Cust Age] A9, A3Hold4
olg} st 1719l FHejZt AxE X2 A3 dZo
10709 AAE A3 o o E27 vk
ol Aot whebA Cu9t Age] A4 AstES Y
317171 23] oA#-9 Ti®t YW miscibility gapS
e 9453 HES dASnE Tiol 34 dx

BA7 A FAE A Aoz 28 slsA
o] ¥ol 2UAE VxTx wete] 4" sH5A
o] %o}

Table 2. Electron configuration of the elements.

Elements Ti Cu Ag
El
SN )y gArd4s? | 18Ad s’ | SAr3d s’
configuration

U 49 A8 % o]-§-ate] Wrehe] vl4
g 3 AHzd . 5% &0 FEA
&3 TiN t&q,] 73-% o} 265 GPas] AES
B o, Cudt Age] A9 2+ H7} %@4 &
o] Z71%tell wet Bt MA3] FHsHI Cu =
BFE TIN #Fahe oF 15 at% o] Cu gFolX, Ag =
B TN wbuke ok 04 at%o] Ag oA zhzt
oF 38 41 GPa4 £ ﬁzﬁﬁ et ek 28
A gleko) Z7)sH A

&8, OE

off —i flo M

Journal of the Korean Vacuum Society, Vol.12, No.3, 2003

- m TiCuN
- & TiAgN

4l @ -,i'

Hardness(GPa)
8

N ot é
20 T T T T L LA L T
00 05 10 15 20 25 30 35 4.0

Metal contents (at%Me)
Fig. 1. Nanoindentation hardness of Ti-Me-N fims
with various metal contents.

0
foer
il
Lo
o&;

: g TiN 8}e}o) l*ﬂ-‘r%
&3t EASATHLY 2). 5947 EHEHA
e =223} TIN Blolo A= T1N(111)JﬂL (222) H=

HEE oM Cugl Fgol F7iEe] wet Ha
o A%t ZAstn wrtEel Fage #Eskd
o 2 A#AZRE Heh] Cu §&Fo] F71Ee] o
gt AP a7t FAHASE 44T - A2
o Scherrere] 2o 23} AR-U] =S At E
A3}, Curl A7bEA] 48 TiNG ZA$ BF 24
o =77} 25 nmeld) v 2.3 a%e] Curl &8
Ti-Cu-N Hete] AL Z2A-=” 37|71 ¢F 4 nmZ 7]

£ XRDE o]

TiN (111) TiN (222)
P i
oo | 23 ar%Cu
1]
l 1T T T T : T =
120 3 L4 21 =] rol - @
90000 H ! '
> Eom . !
g J— : 1 15 at%Cu
2 o B : :
[&) r T T v T L T ) T 1
3 1z ® LAt a2 & bl -] =il
‘2 o H '
2 ey 1 !
£ 3 H 06 at%Cu
ad A o
Ed) ; H
1200 S :
900m0 H
Ao 1
0000 ’ !
o =

0 at%cu
T T L T T —
sl a0 53 €0 70 €0 €N
2theta

Fig. 2. XRD patterns for Ti-Cu-N films.
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Fig. 3. XRD data for Ti-Cu~N films; (a) TiN(111) peak
intensity(Ctsfsec.), (b) Grain sizelnm), (¢} 2theta
{d) Hardness(GPa)
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Fig. 4. XRD patterns for Ti-Ag-N films
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