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1- Plasma-assisted Chemical Vapor Deposition (FPACVD).
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1- Duty Cycle.
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i- Plastic deformation index (PDI).


http://www.sid.ir

_,'5}1.!'-_&- et 33 _,.'-'|

LY S g ) eilSa i) b Sl S S sle 2l 1SS Ol e T a5 b ()

Al e

&) gin Slajos 5l g el bl 3 i S 11 M G e e de s 1LY
% = 5

.JJ'-Jijgithuiﬂ@JJi:Jb|f

i gy iy g i g gl g i S 1) gl o]l h gl Gle) U5 s e e o AalSTL (Y

okl el dila n_j1..:l..i| jfll.ﬂ 83 _thm‘EI s "-""'_F W L 33

&=l
1. W. D Minz, Titanium aluminuem nitride films: A new alternative to TilN coatings, Journal

of Vacuum Science and Technelogy A 4, 2717 (1986).

2. HE. Eebenne, D.G. Bhat, Eeview of CVD TiN coatings for wear-resistant applications:
deposition processes, properties and performance, Surface and Coatings Technology 63
(1994) 1-13.

3. 3. PalDey, 5.C. Deevi, Single layer and multilayer wear resistant coatings of (T1L,ADN: a
review, Materials Science and Engineering A342 (2003) 58-75.

4 PW. Shum, W.C. Tam, KY. Li, ZF Zhou, Y.G. Shen, Mechanical and tribological
properties of titanium—aluminium-—nitride films deposited by reactive close-field unbalanced
magnetron sputtering, Wear 257 (2014) 1030-1040.

5. C.W. Kim, K H Kim, Anti-oxidation properties of T1A 1IN film prepared by plasma-
assisted chemical vapor deposition and roles of Al, Thin Solid Films 307 (1%97) 113-115.

6 DY Wang, Y W. Li, CL. Chang, W.Y. Ho, Deposition of high quality (T1i,Al }I¥ hard

coatings by vacuum arc evaporation process, ourface and Coatings Technology 114 (1999)

109-115.

7. H Fandhawa, Eeview of plasma-assisted deposition processes, Thin Seolid Films 196
(1991) 329

8 M. Racufi, Sh. Mirdamadi, F. Mahboubi, Sh. Ahangarani, M. 5 Mahdipoor, H Elmkhah,
Correlation between the surface characteristics and the duty cycle for the PACVD-derived
Til nanostructured films, Surface and Coatings Technology 205 (2011) 49804584

9 T. V. ERajan, C. P. Sharma, Ashok K. Sharma, Heat Treatment: Principles and Techniques,
PHI Learning Pvt. Ltd., 2004,

ATM gt 3 o800 byl el )1 alL ol g de = Y -


http://www.sid.ir

:L.- o et \.‘-h _,l'_‘-.n ;,,.ua_;.:'..%-

11. T. Zhou, P. Mie, . Cai, P. K. Chu, Influence of N2 partial pressure on mechanical
properties of (T1, AN films deposited by reactive magnetron sputtering, Vacuum 33 (2009)

1057-1059.
12. V.D. Mote, Y. Purushotham, B N. Dele, Williamson-Hall analysis in estimation of lattice

strain in nanometer-sized ZnO particles, Journal of Theoretical and Applied Physucs, 6 (2012)

6-12.


http://www.sid.ir

_,'5}1.!'-_&- et 33 _,.'-'|

OT Sl 5 olewdly (22050 20 Al sle e 1) g

TIAIN s FET L B Y

\-B F [@J}L'}ULJ
v Py (1,5 5l) il gles
t
B F.oT . ] 5 as
ot ttan 1 T
Az r (1 S P
V. Ve (5 o) ol
£Y 4. (dg) el 5y
SRVALTE (RRVAT-B-8 (scem ) HoAr/N2 )8 oL o
Voltage
L . Plasma _. 2
0 |I f-'; >
|| rf-’r Time
£
e ——— Ean
I-rl.n'?' 5 I;,,I : :!u.'ufr :
W

ol s OL 3 e 3l Slat ) IS

P O < O TN <
-
fl._
i
le
5
=
? substrates
|I ]
I"k 1
R e - |

=B ] .- - g
Borarer Supphy
; JuUn
o
@7

O Sililaze § TIAIN jsbo il 2y sbow) 5| ,PACVD il 5l olai ¥ S



http://www.sid.ir

:L.- o et \.‘-h _,l'_‘-.n 1;,,..“_;.:'..%.

T1AIN 30%

acy | =
= 3 ! * : = )‘,'!
< i M T1AIN 40% = J '\
! ' et T
Z 1 - 2 -
(2] i (7] !
S S i
= = L !
- - W«wﬂ‘:\'ﬁwﬂ "
A
F.‘/H i\‘xu
T T T T T T T
20 41 il BU 36 a4
Diffraction angle [2 theta] Diffraction angle [2 theta]

D5 as o ks glads ;s 3 0kt Jlael TIAIN (ola 255 o TIN 22y 21, o8 slalapei ¥ S

% _4| — — Texture Coefficient - 0.75
, =- Grain size
| {070
24 4 S 1
| Y, 4 0.65
a il ¥ 1 i
E 221 4 {060 §
= T / =
i r ! 4 0.55
8 20] o . E
w
s i {/”J ~ 0.50
w 181 ; £
it i = 4045 3
o | - ; ] =
6{ ° 2 1040 =
| ' 1035
14 ] .
; : 1 0.30
30 % 40 % 50 %
Duty cycle

S e el slades 53 0 sddlee! TIAIN slo tfs ()b Sl o o s wila oIl S


http://www.sid.ir

s _,ls'ﬁ'_,‘- et 33 _,.'-'l

(il

Jum [T T e T ik 1T M B0 ] [T T T [T
s ol s IR Timr 4L 18 s gt JAOBEN  Temedtiap

(o
e e Sagiad s i [P T en P 1R ] [rE— T
it et R £ s oy O .

(z

{8

s TN Spwae T B BT M 214 i e O Tgmdka T [
ok WD o Bage SMEX TomALLA = e e SAOBEY T WA

(Ll 5 o o akitma glades ;5 3 sl Jlas! TIAIN jlsle sl sl 22y o I SEM , olas b Jse

.J.J'J.'l'r' {EJF‘ (u B


http://www.sid.ir

:L.- o et \.‘-h _,l'_‘-.n ;,,.ua_;.:'..%-

E W T

L 4 T,
g n tm &
® ]
n L = T4 g
g =
'E Ty | ¥ =
E o
T =
a8 T LT =
§ 3
= vy VA =
5 =+ A &
=

T 1 1%

T T T | YE

30 % 40 % &0 %
Duty Cycle

S s o il glaikm 53 53 st Jlast TRAIN il 6 (ola 22 g 00 Jycts 5 o lagas # S5

(=]
=]
1

(=]
i
1

(=]
i
1

PO (HIE2)
o
[}

024
0.14
ood —
an % 40 % 50 %
Duty Cycle

O 4 e Cabiee slades 53 0 add Jlasl TIAIN bl il slo iy Sty S i asle ¥ S

Residual Stress (GPa)
- p— (5] (] (A}
= n = i =

=
n
L

=
=

Duty Cycle


http://www.sid.ir

