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ABSTRACT

The high temperature oxidation behaviors of titanium nitride {ilms prepared by PACYD techmque were
studied in the (emperature range of from 500°C to 300°C under awr atmosphere. TiygwAls oIV film, which
showed the excellent microhardness from the previcus work, was investigated on its oxdation resislance
compared with pure TiN film. T1-Al-N film showed superior oxidation resistance up to 700°C, whereas TiN
film was fast axadized wnto tutde TiO; crystalites from at 500°C, [t was found that an amorphous layer hav-
ing AlTi,0, formula was formed on the surface region due to oulward diffusion of Al 1ons at the inital

stage of oxidation. The amorphons oxide layer played a

role as a barrier against oxygen diffusion, protected

the remained nitride laver from further oxdation. and thus, resulted in the high oxidation resistive charac-

teristics of Ti-Al-N film.
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Fig. 1. XRD patterns of TiN films heat-treated in z1r.
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Fig. 2. Optical microscope mucrographs of TiIN films
heat-treated at different temperatures i air
(*100). a) 500°C, 2 hrs b} 600°C. 2 hrs c
700°C, 2 hrs

e Ao v = [ e e B e e R
Fig. 19] XRDASZ D=8 E 2old runled A Ape] =
A7 A7 e ez Yo

T-AIN =he] Wakas4dia s dole> 9 Fig
3ol TAINYFRS 600°C, 700°C, 8G0°C® 4takalzl &
ZyxEEe] XRDAFE ERE vlmste] Yehlgit) As-
deposited Ti-AI-N®M2he] 2% pure TiN Z-%3
pharRRl 2 7] el 23 0 2.(200) $A g5 S ke
R ZUE 4 4 9t} Ti-Al-Ne| 24 700°C 24 37
el stk AEexst EobEe oe TN
(200} peak® mrtensity 2ol ofF vinlgk Feg
velskew Ti0, peakst #aEA] galch Fig 12
TiNS 5 700°C 24)e] Agke-4] bzl 343
ol 217 v E W T-AlNET2 700°CH}HA]

e gge

=



— ’———A——g‘ e 2 07 bours
= J ey
= T Theurs
-
A
= J .
= Bl "( 2 hawrs
koam ferp
L I [ | i
0 30 40 3 60

D
dittraciion angle | 76 )
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Fig. 5. Augersurface profile for TilN film heat-treat-
ed at 600°C for 2 hrs in air.
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Fig. 6. Auger surface profile for TiyaAl N film heat-
treated at 600°C for 2 hrs In air.
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