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The structural characteristics and adhesion of chemicatly vapor deposited TiN film on stain-
less steels have been investigated as functions of deposition temperature, surface roughness of sub-
strate, and types of substrates.

The grain size and the lattice parameter of TiN film decreased with decreasing roughness of
substrates. The (200) preferred orientation was developed dominantly and the lattice parameter
decreased as temperature increased regardless of the surface roughness and types of the substrates
used. The surface morphology of TiN film changed from bushed crystal to a plate and then to
pyramidal dense crystals with an increase in the deposition temperature.

The adhesion of TiN films increased with coating thickness and decreased with surface rough-
ness in peneral. The calculations using a Bejamin & Weaver's and a Laguier's model have been
compared, Maximum values of adhesion energy calculated using Laguier's model were W304 =
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Toble 1. Deposition conditions

Time Zhrs
Total Flow Rate H, 600ml/min, N; 600m|/min
o
Partial press. 0,116 ofm.
Ticl,
Partial press. 0.476 aim.
H,
Deposition Temperature | 1000, 1050, 1100, 1150, 1200 C
Surface Roughness 0.059,0.031, 0. 025um
Subsirate AlSE 304, 410, 430
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Fig. 1 Schematic diagram of the scratch tester.

])weighf
2)diomond indenter
3) sample

5) motor switch
&) frward /backward switch

)
)
4)deaccelerating motor
)
)
7)motor control box

7
=
2
3
g

1
ek,

Benjamin®} Weaver
o4& "]Jlﬁ%?‘]*‘ ol 23
WA (Le) &

{Adhesive Strength) oz 1—]— el gicl.
A%H re

= 7hA gell 9

=

oft}, o 7]A

Laugier***

AA Feh

o|v}. 18] 3L indenterd 2} gh=5-H

o
FAEE{ gapn A HEEH (0

terel 23pxl

/ K-Le-H
7 R?

F

Les

H
R

a

K

= Stylusel ¥ EE& Aloje]  o}akg

=83 2R 0]-04 Benjamin® Weaver &= l-&-

55 A L“-w——‘ el ‘.’}'ﬂj & Benjam

# Laugier 29-& A8-3ke] A

(% mgaat a8 Au

)1/2 (a(R) .......................... (1)

: Stylus‘ﬂ-
: Half—vndth Scratch Channel

0.29} 1.0 Ajelel] Y= A
o)},

'LIO

Ni‘i

o g olgr Zo] Foixlc

G = O appl T it

oLz 9 2

SO gl =

P
oua® L

T 1 [+}
T

1,

Aoz ey,

‘ i 1
(4Tuq)-?(1—-zy1)J ...... (4)



d7)o A ats Heriz HEuba] & T olw s 3
23
3 1-vi | 1-vi
a3=m—-P'R'< 1+ 2') .............. {5)
4 E] Ez

o174 P indenterel #&sbe 2 3F

E indenter? FE kA&

By, Es ¢ #8535 indenters] ®HAIA|4F
vy, ¥oo HEZ2 indenters Poisson’s ratio
f indenterst T E-Z: alol2l whalA gmolc)

E o 450 35 olrh

2}&% Diamond Indenter®] Tip ¥} -8 2. 2mme]™d
Seratch Tester®] HE+ [Jnm/miniZ '6}95{11{-. o &
9 AA dRs FaEAde) A (SEM, EPMA),
Hu-dolz oz gelstgdvh TiN 9 Diamonde] ¥
A5 6407 % 1,160 GPa, vhEA4E 0150
Poisson's ratios 0.255 AAkdtddct,

3. AMgdn g o
TiNZate] 2x 24

AIST 3042428 HwizT el ube

Azbabg, QA az|d] vl ale eddks Fig, 2

Bhigeh SREEI} Fobgel o

3-1
FagEst

e BEELY (4. 240A)
2= Zsiebgch aelm e fxelM FA

AlEE A4 Ad gzt 954§ Al
slazzlw Fekvh 4105 4304 l 73-‘%5 30424
598 A3e ngeh 24 2
.

b 240l EAUAE AL B e Ao
o] &l a

Ak
. ]ﬂ%
8 e 2A -,—7}-1]1 s 4 glok
oégg%]'ﬂ]'?‘ z}o] ol &% ﬁ-‘,—; u_l—ulo] 3 2baha

A Fag el BAel wee o gue AA7
Fol ola) 409 4BEHL E 4 Ush 3
Aol o5 958 TN A 9olE 4w
QAgH S, ok ARAGE PRt

3

A9 AAdGE £ whe 4z Abuts)

surlzca roughness
—05
—-=0.00 el
800 - ~=-0.02% 4255 03
. 7 5
—_ L ® — /,) 7
I ssol s T {l..zso
--'; LR “"-. E:‘f_‘:‘
N e T T :
% 500} el o5
£ e tietad £
g — e C
(4] 450[- 3= 44240 =
1 1 L i A
0 1000 1050 100 150 1200
TEMP ("C)

Fig. 2 slottice porameter and grain size variation
of the TiN films os functions of the
deposition temperature and the surfoce
roughness of the substrate.
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