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Characterization of TiAIN Coated Layer with Heat Treatment
Prepared by R.F. Magnetron Sputtering

Dong Hwan Song, Gwon Seung Yang, Jong Kook Lee'
Department of Advanced Materials Engineering, Chosun University, 501-759 Gwangju, Korea

Abstract TIiAIN coatings are available in various industry fields as a wear resistant coating for high-speed
machining, due to its high hardness, excellent oxidation and corrosion resistance. The corrosion resistance of
TiAIN multilayer coatings is better than that of single TiN coatings. Most of TIAIN coated layers were formed by
heat treatment of coating layers with a non-stoichiometric Ti,Al, ,N. In this study, TIAIN coated layer was preapred
by R.F. magnetron sputtering and investigated the thermal behavior for heat treatment at various temperature in
tube furnace. The formation of large particles with porous microstructure and phase change from HCP to FCC
were observed on coated layer during heat treatment over 850°C and it reduced the corrosion resistance of

coated TiAIN layers.

(Received July 17, 20086; accepted July 25, 2006)

Key words: TIAIN, Magnetron sputtering, Coating, Thermal properties

.M &

He 4] wleplos Watel U2 5Ye
Vg 2 A Ve Hlep o wska S,
a-xeﬂlﬂ§4%%a@»ﬂﬂnﬁqa%
5 Awy AR AR S A B
4~wsa¢ﬂi 3L, olel we} alerhe

SHAA HJACHL. =3 EA2] V)] gl
e} PR 74, 94, 58k Addo] T
H1, o]Z olsle] FEAe] el B B AL
go] A UolA|aL o] A2 A7EL 53418,
Az 9 FA47) 34, 89 =28 F ) 7V
2 FHFel JFHT Uk

o] oM wBAe] g A=A Aol of
3 A= 2L Ao ek v)EAA) ] A7
Tkl ZA &3k Yk, RS- FEA)) ke
FE IAART) 5o 71@}%2 zAo@ FhuhEs

=

H =
= ©

Nom, o3 AJEELS Avt ot HAS )
"E-mail : jklee@chosun.ac.kr

= ARSY] ol EE FE

°ﬂ ”E‘Qoi 81 ;JE}.

d =9 A Vled tiE
ak_do] AA, /zg)\}/\% 3

oFoIHaL gl

A Az

A
%-“3'3}“ A, A g

¥

o, &%
o= xj&ﬂ %5301
Pow o} 04%7} A quenching Al
Tdo] A7k A, A E‘E | Ada g5 Fol
*@74 FAA=} ‘:‘Z‘do}ﬂﬂ FRYE7} VA ==

A, A, AR Al o] OS] &2 A 5o
%lt}.

>_\¢

A ol EARE SHESP] A t 7%
o] Al=H I gl olollw T Tl &
o) FE 7 IR FHEH slet], o] £olel
Ae A2 T2 Al o3k daphEe] ARE
o] &5, Mg dg, A e R Ve
AL Sl



o 213t wwizNaa} Gajelel] o)

Wl 5ol 958 SR sfdo] ofFoA|an §
=H], o8& 71&L 7€ FEA A2 3B
3EEE WAL, TR S8 Aol @l
8 3 24E TEAAKL 75l Wil $-
T ARleh 7les Bl 27 # gk o}

o H

R E B B RESES
L

N2 BATEAZ AL A de) AHgd=
FEAZE TN, TiC, CrN, TAIN, TiCeN, TizeN
ol ol¢Al SIFE "o} 1A BlgHE whet
ol A=) irH2-6l. 7P B#s) | 8 Fo
2 ol85e TING B8 4%, 9573 ek, U
2B, W82 viEA 58 ZEATE R AkabA]
252(500-600°C)=. QIgt HEAZAY] SAE 2]
g7l olE HebslAl TAIN, TiCrN, TiZrN &
o] AHA SFE wiEtel diste AFslal o).
E3], TIAIN®] 79 TiNG Ti AxAle] dR=
Al 92} X)gksle] TAING &4, B, 315k &
3 7o E Aom deA YJrH8] H ATl
+ RF magnetron sputtering "W % TIAIN &
e AlE3E F 7o) g 2xd u2 da9%
2 uAF2E 54 9 JdstE & FE-SEM,

XRD, AFM, EDS, 52414 HAE 52 o83}
k=
2. Mgl g

2.1 22X} (Substrate)

B AFdMe BEAEE Si waferet Press
molding® SKD11 7+& AR-3199t}. ZA)(SKD11)
€ 1030°ColA 60% A3}t Aejsk § A

SlaL, 520°CellA] 12087 ThA) Hlslg Xels &
TYsIAT GAEE AW 3 #500, #1,000,
#1,500 #2,000 M=so]HZ vzt & 6, 3, 1
pm TelolZE Aagido g njA Anls sslglo
o, dup - opEo R 1087 23 AHS W)
Hct.

2.2 B3 9 Hxf2|

RF magnetron sputteringfS ©]-&3lo] 27
inch U= 7|9 9o FAsIen 34 24
313 2 SEE 719 500-900°ColA FB
£ o838l N, 2971604 3087t IAE s}
k.

A&}

5

2.3 #42M 4 njM7xE 24

X-A1 3" H(PANALYTICALX-PertPro MPD,
Netherlands)?} EDSE o]8-3}o] TIAIN \hete] 2
g 9o} gEEA 9 A BHS ssigon,
wluke] ¥y} AohHe FE-SEM(HITHACHI S-
4800, Japan)®} AFMXEI XE-100, Korea)S ©]&
slo] #AASIT. FH Fol gigh Ul BlzE
EG&G 263A, USARE 0.9% NaCl 89108 20
— +3.0 VoA A3

3.

(1M

o o

TIAIN &L Ti,Al N Hel 2 ZA3)
oA ZHE ZHL Fig 19 24%
% o)

1 O] + 2=
Ty 493810 57N

o M H

=2 T )\/\/\}\q_- —:i O O

nm =] FA2} 5-15 nm YA=I1E FAEUTE
AFMe = §i 90|13 9ol Z2d 518 Fof It

FO|8 Ao IRIGH dikFig. 2), IHE F

A °F 212 nmAE & F JSAL FATES v

mES Il e

Table 1. Operating parameters of R.F magnetron sputtering

Parameters Values Parameters Values
Base pressure (torr) 1.5% 107 Gas mixture Ar: 20(99.999%),
Working pressure (torr) 6.0x 1072 (sccmy) N2 : 30(99.999%)
Substrate SKD11 Target (a.t%) Ti (50) : Cr (50)
Rotational speed of the substrate (rpm 10 R.F power 80
Distance of cathode to substrate (mm 50
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TIAIN-25 15 OkV §.0mm %50 Dk i : TIAIN-25 18 0KV 10 3mm x20.0k

Element Element
Al 57.7
Ti 42.3
TIAIN-25 15 0kV 10 3mm 250 Ok

Fig. 1. FE-SEM micrographs of surfaces and cross-section of TIAIN coating as-deposited and EDX spectrum of
surface.
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Fig. 2. AFM micrographs of TiAIN on Si wafer and region histogram.
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Fig. 3. X-ray diffraction patterns of the TiAIN coatings: as-depostted and heat treated at 900°C.
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Fig. 4. FE-SEM micrographs of TIAIN coating heat-treated at (A) 500°C, (B) 550°C, (C) 600°C, (D) 650°C, (E) 700°C,

(F) 750°C, (G) 800°C, (H) 850°C and () 900°C.
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Fig. 5. Potentiodynamic polarization curves of TIAIN coating after heat treatment from 500°C to 900°C.

4.4 B

RF sputteringd 0 2 AFH 27] FEFE T
Aly 5N A VeI, I8 58 ¢F 390 nm
A9k 5-15 nm YAE7TE JERNSITE FA2] &
o] WE wAlEA B Aot 500-750°C =7
ore Aol xdsle) A A1x13E] Z1a=Rle
1}, 850°C ool £ Yojxx= HCP Ae] FCC
2 OIRE HolshaA Zuisk dAF AAE e,
o= 23l Xdsie HASIGT. YR HIAE 2
I 500-600°C LEF7HIANE 953 Y59
YERAGT, EAE] 257t S718F A9 800°C7HA]
= UFAAdo] thh 7iaslgl o, 2R A
== 850°C oVde] 2EGHe e oAt 4439
w2 X3} 7kl of5f vlRAdo] A% et
At T Ui-AAe] $43 TIAIN ZHFS &
7] $fste= 800°C F-Zol A EAE] 2%E Ao
WAl XEeE IR A Zlo] ml$- F95)H,
S Ak F9ole 255 850°C o]31E Ao

o o 2

X ARgslloRt rgo] dotd Ao g Ala it

X =
g

rok

1. K. Tonshoff, A. Mohlfeld, T. Leyendecker, H. G.
Fub, G. Eekens, R. Wenke, T. Cselle, and M.
Schwenck: Surf. Coat. Techno., 94-95 (1997) 603.

2. 0. Knotek, W. D. Miinz, and T. Leyendecker: J. Vac.
Sci. Technol., A5 (1987) 2173.

3. H. G. Prengel, A. T. Santhanam, R. M. Penich, B C.
Jindal, and K. H. Wendt: Surf. Coat. Technol., 94-95
(1997) 597.

4. A. Raveh, M. Weiss, M. Pinkas, D. Z. Rosen, and G.
Kimmel: Surf. Coat. Technol., 114 (1999) 269.

5. L. A. Donahue, J. Cawley, and J. S. Brooks: Surf.
Coat. Technol., 72 (1995) 128.

6. H. A. jehn, F Thiergarten, H. Ebersbach, and D.
Fabian: Surf. Coat. Technol., 50 (1994) 45.

7. A. A. Voevodin, C. Rebholz, J. M. Schneider, P
Stevenson, and A. Matthews: Surf. Coat. Technol.,
73 (1995) 185.

8. C. H. Baeg, Y. G. Park, and M. Y. Wey: J. Kor. Inst.
Met. & Mater., 40(9) (2002) 984.



