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Abstract TiN and CrN thin films are among the most used coatings in machine and tool steels. TiN and CrN are deposited
by arc ion plating(AIP) method. The AIP method inhibits the reaction by depositing a hard, protective coating on the material
surface. In this study, the characteristics of multi-layer(TiN/CrN/TiN(TCT), CrN/TiN/CrN(CTC)) are investigated. For
comparison, TiN with the same thickness as the multilayer is formed as a single layer and analyzed. Thin films formed as
multilayers are well stacked. The characteristics of micro hardness and corrosion resistance are better than those of single layer
TiN. The TiN/CrN peak is confirmed because both TCT and CTC are formed of the same component(TiN, CrN), and the phase
is first grown in the (111) direction, which is the growth direction. However, the adhesion and abrasion resistance of the
multilayer films are somewhat lower.
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Fig. 1. AIP system and Schematic diagram of AIP system.
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Fig. 2. SEM and EDS images (a) TCT, (b) CTC.
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Fig. 3. XRD patterns of TCT and CTC.
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Fig. 4. Micro Vickers hardness.
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Fig. 6. Wear test result.

Table 2. Wear loss and friction force.

Wear Loss(mm) Friction Force(kg)

Bare 0.527 0.1005
TiN 0.242 0.1977
TCT 0.478 0.2430
CTC 0.646 0.2806
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Fig. 7. Potentiodynamic plots of TiN, TCT and CTC.

Table 3. Corrosion rate, corrosion potential and corrosion current
density of film layer.

Corrosion Rate(mpy) Icorr(A) Ecorr(V)
TiN 0.8196 2.54E-06 -0.399
TCT 0.4027 1.25E-06 —-0.244
CTC 0.5524 1.70E-06 —-0.19
Aehet

2o e Fig. 6= PIRE|ZEES 600s X33 5
uh &S YEpl O™ Table 2= Hu wiEEH 5
2| ¢F BatvpEE S Jehi T

FHS 1A &2 STS304% BareZ YEROH 3
go] fol mE Ads 1] flete] o] st

npRAALS CTC7} 7FE Bekow TiNol 7 AL gt
= 7T v I9S 4A] &2 Bare’t 7P W
ko, CTC7F 7P =2 viEE S 7l CTC| vt
Zeo] 7P wol vl £4o] M e o= &
Q1 €t kA9 TiN®| 75 wpEE o] Bare Htt 79
T ul] 7h7te] zpo] YA ¥k 935 &AL Bared] Ftel

= =
Sl 9, IYE 4 @2 W noh 222 o 4
= 2d 5 YA TiNe] REoE THo] He u)
of Ao} 4 w3 Has} T &

Fig. 70 7t 3¥¢] A= YERRUTE. Potential(Ecorr)
2 open circuit 27104 EFHAFO thste] A== A
Hel] ZHoA B sHE AE Tk A9 [
Ao AFEE(corr)t FHe7E WA ¢3S
E}_ﬂq.zl,zz)

Table 394 231 &f= npe} 2Fo] A&} AFL=
= APZo] @FY wro tFo] AA AR Foho
H, 4] zpo] oA gt AFE E=(corr)’} 7HE =&
1.25x 10°% 7K= TCT7F ¥21& = 7H Esith
kA9t Potential(Ecorr)> CTC7}F —0.19 VE  EHo|A]



410

HAsHE AAgke] 7 w2 soz g9l U

CrNel| &3l9le Cre] =&
o 7P e Crs gk 9
&S 7 A olgtal o 3 1 P EDS$} XRD91 4
el A B TCTe ¥ 74 2 Cr &3] 25
o Ete g IR F %Eit‘r. o] AL CIN¢ TH
H &)= AET ONSE 7hed T ol ¢
Z0 2 TINZS 34 AlA CINZS HEsteE 9%
A R8s Yagol= B a3 A2l o= 3
A=

ol
mlo
-lﬂ

(e

N
[N
r

AIP(arc ion plating)H-S ©]-&3l] TiN
4 e oot SEOR RAA 2 U, ke
o w3

E%D}
3) A e e gl s ool TiNel 7}
& ERSH TCT, CTCE oF 10N = rg.omr:}_

4) W29 s dEd dEYg bgesd o £2 4
H5 BHIon, tF T TCT7F EHolA LA}
E A9 #el AFEE 1.25E-06(A)% 7W Ao FA
Z 7 B8 T3 04027mpyE 7P FHe FAEH

Wagol g B AnE navh
oleld AnE Wol TIN, N2 o] Fojxl Tk 4}

)
ohe @3l TINEG 3W A=t YL £o
v, B yirtrAg e golds gl & 9l
Acknowledgements

This research was financially supported by Korea Evalu-
ation Institute of Industrial Technology for the Advanced
Technology Center business. In addition, Thanks to RIC
(Center for Practical Use of Rare Materials) research people
our cooperation in research.

S o

A0

References

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

J. K. Lee and J. H. Woo, Soonchunhyang J. Inst. Technol.,
3, 1343 (1997).

D. Dowson, Coatings Tribology, Tribology series 28,
p.7-31 ELSEVIER, Amsterdam, (1994).

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

. S. Heck, T. Emmerich, I. Munder and J. Steinebrunner,

Surf. Coat. Technol., 467, 86 (1996).

. Y. T. Lee, Nonferrous Metal V Titanium, p.406-408,

Korea Metal Journal News, Korea (2009).

. C. Leyens and M. Peters, Titanium and Titanium

Alloys, p.423-465, WILEY-VCH Gmbh & Co. KGaA,
Germany (2003).

. C.Y. Hyun, J. K. Huh and W. H. Lee, Korean J. Mater.

Res., 16, 173 (2005).

. T. Lampe, S. Eisenberg and G. Laudien, Surf. Eng., 9,

69 (1993).

. J.-Y. Lee, D.-J. Oh, H.-J. Kim, C.-H. Chung, J Korean

Acad Prosthodont, 45, 675 (2007).

G.-S. Lee, S.-H. Bae and Y.-Z. Lee, Korean Soc.
Tribologists & Lubrication Eng., 26, 68 (2010).

S. Carvalho, F. Vaz, L. Rebouta, D. Schneider, A
Cavaleiro and E. Alves, Surf. Coat. Technol., 142, 110
(2001).

M. Sakaki and T. Sakakibara, IEEE Trans. Plasma Sci.,
22, 1049 (1994).

B. Navinsek and P. Panjan, Surf. Coat. Technol., 59, 244
(1993).

1. Milosev, H. H. Strehblow and B. Navinsek, Surf.
Coat. Technol., 74, 897 (1995).

B. Navinsek, P. Panjan and A. Cvelbar, Surf. Coat.
Technol., 74, 155 (1995).

S.-Y. Baik and E.-Y. Na, J. Korean Soc. Mar. Eng., 27,
447 (2003).

S.-S. Kwon, C.-H. Shin, G.-Y. Shin, Oral. Biol. Res., 33,
36 (2009).

B. Y. Shew, J. L. Huang and D. F. Lii, Int. J. Thin Solid
Films, 293, 212 (1997).

W. S. Choi, H. S. Kim, B. S. Park, K. K. Lee, D. J. Lee
and K. M. Lee, Korean J. Mater. Res., 17, 256 (2007).
S, Y. Lee and S. H. Kim, J. Korean Inst. Surf. Eng., 44,
233 (2011).

K. T. Oh, H. M. Sim, C. J. Hwang, K. N. Kim, J.
Korean Soc. Dent. Mater., 29, 221 (2002).

J. H. Han, K. H. Lee, M. C. Shin, Anal. sci. Technol.,
9, 192 (1996).



