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Abstract

Al,O; coatings were deposited on M2 high speed steels by the plasma enhanced chemical vapor
deposition (PECVD) process, using a gas mixture of AlCl;, H,, CO: and Ar. ALO; coatings had in-
terference color and showed amorphous phase. Al:Os/ (Tiq sAlys) N double layer coatings were pro-
duced in the sequence of substrate NH; plasma pretreatment, (TiosAlys) N depoition process, Al:O;
deposition process. Al,Os/ (TiesAles) N double layer coatings showed NaCl structure in (Ti0q sAlgs)
N layer and amorphous phase in Al,Os layer. It was shown that Al:O; columns continuously grew
onto (Tio sAls 5) N columns.

(Tio.sAle 5) N single coating and AlLOs/ (TicsAl s) N double layer coating were oxidized at 700C,
800, 900°C for 1hr, 3hr in atmosphere. At 800°C, single layer coatings were oxidized, which
were examined substrate oxide particle. But ALOs/ (TinsAlos) N double layer coatings maintained
the asdeposited state. Therefore, Al:Qs/ (TiosAles)N double layer coatings have moreexcellent oxi-
dation resistance than (TiosAlss) N single layer coatings.

.M B VYoM BAFTY FHE PYAIL EP
AAEEE Z7pIo1EE de olgde] gp

Ml
il
=)
2
b
rir
o
=
gt
£
=
pok
2
otk
ox
[o]

Wete Haaee 29 gdd 24 Asg 2 | sl okt



106 A AU 23 2001

A&H oz ZFsle] ALY (TisAlo )N 0]
& Az, o) o)A (TigsAlb)N &

T}
ggate] AdstEo] HAHoz wE 4s) 24 gjepate] Watshg g Blat (TiosAl )N
A ALE =g ghEe] s 9 Eate] Aoy T ALO; = Atoje] PG Flsjraz
RI}=F ol Waksdol Fastth yrim st

A5 AR A 7Hg Bd3] A7HAE AR

TiNE Watstgo] ¢33 Hojd ¥ 2&9} 2. Meuty

A4 AYm glod, Aol mHAE FFHoR

oted B sjaid opel g4, 48 ) Zalzu) §52HN PHNE AR nE&EE
g Ar2E g8 AR-EH L A Z1% ¢l kel F

2 g Alge] Fekzel A
T, TiNS 23l 53 Ti0F 4= gE FPsHen, BEIAZE (TiosAls) N
= AZNA oF 64%9 & FIHFoR U A AzEs Y] TiCl, AlCh € NH.E A&ty z,
BEFd & g5l Agst A € A0l AzSE AlCL, CO0, Arg A&t
& op)Ely] Rl 500°C ol oA 7 TiCLet AlCLw= /2ol A A ¢} A o0]7] wfZof
1 A AgEdes ddE 2Ty oz S8 A (carrier gas) 2 zH7t Armt H.& o)}
TiNe] &HE 27|98 a8 (Th-xAloN o] 7]3}7] (evaporator) & %3] wE-7 (bubbling)

of

suhe- Ale] TiNej| X & 1§50 Ex8t=t], 1 gl ol

eod Eule AU LEoE VHES A meyze) 2@ ARE F54 1356MHze) 2
o WArshg S A Z ¥ ohgl, &b 2% % Zu4 A7) (radio frequency generator) £}
ul2E Zoje 9€& o) (Ti-xAlgN ==al 2HAF e AnwA 2847 (matching box) &
7)ol BRELe AlY FE7) 15%0|Aold F4 ALg-5t4 Tt

8 et BARE 2n dsd, olF 338

71 Sstel Fote] FHA NH: 52 ARSE & 2.1 mote MA2| Y M=

ghzol A3 JAZE AREI= 00, A, AR, 7 3l RS BeY LER 2
(Ti AN HoE 750Col AN E 7183 3 & & 71879 42 2 2§74 42
Bel QHPAS Aol Ustel el AR muswn swel FFexd swH,

o) Zgapl BT, oz Ask] HLe
B Lorn o UE BAM: ¥ Al BE gl of 3087 AANE AN, AL
il Qolu} Arge F

Mclntyre 592 ol2{d &=v2hg “7h&atst 4 A DEET Alolo] HEE Pl ZHF FHa
% &2} (accelerated growth of oxide crystal- Vel ) g Fold. AN s BuE NH, 43S

line)” olg} WHIP =T o] 7hEatslito]l =W o] g & ek e YREE {UAA Sg=o]
HEke ¢ ol HidgogAe Adgs 3T g 843712, b 7IAEL $3]& (by-pass)
& A "ok & B3 virlsttr) el Y ¥R WE

meba, 2 dfodAes ALO:H TS AR F4EATh (ThsAlo NS Z2o] BV AlCkL
ALO, Flete] ol 248 BQlg H Aol Aoz wrEE UelA JAE fdE F
28] FEE el (TiosAlos)N 3=l ALO, 2§ B ALO, 2z LR CO,2 Arel &



Eetznt 53 S A% ALOs

g2 uts ALOY (TiosAlu )N 0|29 %) A& B 544 #F 47 107

Table 1. Deposition conditioins for (TissAles) N and Al,O; coatings

(TiosAles) N AlLO;
Substrate Temperature 530°C
RF Power 50W
Electrode Space 4.5cm
QHy 100scem
QR (AlCly) 0.308scem
Q(Ar) 20scem 50scem
Q (TiCly) 0.048scem
Q (NH3) 20scem
Q (CO2) 50sccm
Working Pressure 900-1000mtorr
2o 2HE 5 $4 0.2 Eezxrlg 8438 analysis, TGA)E o] &8l IU/u&=77 9
T uUmA JHE sk BHeE ALOs AT s Yaaid e grstdnh TGAE =4 W&
& zzhs}9th Table. 13 Table. 20 2 A 23R AzpdsE FF (in-sitw) Z7g 3k

Q4R FEAQ 2HEAY ANYEAS 22

XRD (Cu Ke target) & E38}o] dtate] AFRAM S
Sasgon, wxnl 245y (108D & o3
wote] AEg 2gagd. 239 wge] 24

o i x| HAF B33 (energy dispersive spe-ctro-

scopy, EDS) % 24 Az EFEAY (Auger

electron spectroscopy, AES) e.2 A3}
gukel AR A=A € AES Rockwell
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Table 2. Conditions for the NH; plasma pre-treat-
ment.
Substrate temperature 530 10 C
Deposition pressure 0.5 torr
RF power 300 W
Flow rate of NHs 100 sccm
Treatment time 30 mins.
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Fg 1. XPD petterns of Al,Os coatings.(@ @ AlOy)

(a) as-deposited
(b) after annealing at 900°C for ihr
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Fig. 2. AES concentration depth profile of AlO;
coatings.
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Fig. 4. Cross sectional images of AlLQs/ (Tig sAlgs) N
multilayer coatings
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Fig. 6. XRD patterns for (TiesAles) N and AlOs/ (Tias
Alo sy N coatings after oxidation at 700°C for
1hr (W TiN)
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Fig. 7. XFD patterns for (TiosAlus)N and AlOy/ (Tio s
Alos)N coatings after oxidation at 800°C
for 3hr
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Fig. 13. Optical micrographs of scratch and lateral
crack pattern of Al:QOs /' (TipsAlss) N coat-
ing.

(a) scratch pattern near 30-40N
(o) lateral crack pattern
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