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Effect of Furnace Temperature on the Property of TiN-Coated Layer on
Hard Metal by Arc Ion Plating
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I Abstract |

The effect of coating temperature with regard to surface properties of TiN-coated layer on hard metal(WC-Co) are
experimentally investigated. Hardness, surface roughness, TiN coating thickness and adsorption force were measured
in order to evaluate the effect of coating temperature. The two-way ANOVA method is used in order to evaluate
the experimental data. In AIP processing, It is concluded that the furnace temperature in the range of 400°C~500C

affected to a little increasing the number of production with the coating temperature.
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Fig. 1 Mechanism of AIP coating
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Table 1 Chemical composition of hard metal(WC-Co)

Chemical composition(%)
Co Ti Ta(Nb) C
4~7 0~1 0~2 5~6

W
84~90

Table 2 Working condition in AIP processing

Arc ion bombardment Deposition
- Temperature : 400C |- Temperature :
- Bias voltage : -800V 400, 450, 500°C
- Vacuum rate : 4x10™torr| - Bias voltage : -100V
- Time : 10niin - Vacuum rate : 7.5x10"torr
- Specimen : - Time : 110min
WC-Co hard metal |- Na gas flow rate :
0.75% 10°m’/s
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Fig. 2 The temperature variation of geﬁeml fumace in
AIP processing

Fig. 3 AIP-780 coating machine
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Fig. 12 Examples of TiN coated punch and forging part

70000
60000
g
‘S 50000
3
g 40000
T 30000
£
£ 20000
Z ,
10000
0 . : :
Non-coated 400C  450C  500T
Temperature condition
Fig. 13 Number of production with the temperature of
TiN coating
A B upe} Zro] AF Aoz oF 20,0007, 400C Y

63,0007}, 450C ! 1 64,5007), 500°C Y w] 65000712
st Y Ao vste] HA 9 4=ro] oF 3u) H=

FE Qe 2eja 2 wist] mE} TiN sgE dA9
AL 2o eyt &8t Z4E HA o AMEESy) 27138
S By 2 YAe ohE 250 vl 500TC oA o)
A7 wHAL BW ARVE 997 Ees Almd.
5.2 E

AIP 2ol 29 27t 24459 TN 29 5 4
Ao lil% Aol istol d¥T} AT A nHL Ftol
o 2 235 goioh
(1) 28TF(WC-Co)9| =¥ M} ZY Fof 34 24

4 ASA
vd AEAE 7Y

L57F F7H] whek ujashA dopdid.
At wsko] Ao g BtA

54

2 o 252% Vst BY AR 2uAt B4R

of mhet ol

(@ TN 25 3£ o 207mo. A9 S5kl 79 5
o] AT, WAk YA FEd A7 o] A4
=oiet,

(3) TIN 298 A o 3u) o)e) 482157t %719

o) 20] 257} 2718 el TIN 298 HA9] 4
wol ozt 2748

o

sl

Ho

ik

(1) Lux, B., Haubner, R. and Wohlrab, C., 1989, “Che-
mically vapour-deposited hard coatings : Applications
and selection guidelines,” Int. J. Surface and Coat-
ings Tech., Vol. 38, pp. 267~280.

(2) Morosanu, C.E., 1990, “Thin Films by Chemical
Vapor Deposition,” Elsevior, Amsterdam.

(3) Benmalek, M., Gimenez, P., Peyre, P. and Toumier,
C., 1991, “Characterization and comparison of TiN
layers deposited by different physical vapour depo-
sition processes,” Int. J. Surface and Coatings Tech.,
Vol. 48, pp. 181~187.

(4) Fancey, K. S,
mity model for physical vapour deposition systems,”
Int. J. Surface and Coatings Tech., Vol. 71, pp. 16
~29.

(5) Cunha, L., Andritschky, M., Pischow, K. and Wang,
Z., 1999, “Microstructure of CrN coatings produced
by PVD techniques,” Thin Solid Films, Vol. 355~
356, pp. 465~471.

(6) Akari, K., Tamagaki, H. and Kumakiri, T., 1990,

“Reduction in macroparticles during the deposition

1995, “A coating thickness unifor-

of TiN films prepared by arc ion plating,” Int. J.
Surface and Coatings Tech., Vol. 43~44, pp. 312~323.

(7) Kang, G. H., Uchida, H. and Koh, E. S., 1994,
“Macroparticle-free TiN films prepared by arc ion-
plating process,” Int. J. Surface and Coatings Tech.,
Vol. 68~69, pp. 141~145.

(8) Lee, M. J,, Kim, K. L. and Ryu, B. H., 2000, “A Study
for Cutting Resistance of TiN Coated Tools,” J. of
the Korean Society of Machine Tool, Vol. 9, No. 2,
pp. 87~-95.



=S ATIAEE =28 Vol.15 No.1 2006. 2.

(9) Fengqun, L. and Zhiming, Yu., 2001, “The corrosion
resistance and wear resistance of thick TiN coatings
deposited by arc ion plating,” Int. J. Surface and
Coatings Tech., Vol. 145, pp. 80~87.

(10) Iretech,Itd, 2004, “New Minitab Manual”, pp. 483 ~535.
(11) Kim, J. S., 2001, “Tendency of PVD coating tech-
nology on Metal cutting tools,” J. of the Korean
Society of Precision Eng., Vol. 18, No. 8, pp. 11~17.

55

(12) Ouyang, J. H. and Sasaki, S., 2004, “The friction
and wear characteristics of cathodic arc ion-plated(V,
Ti)N coatings in sliding against alumina ball,” Int.
J. Wear, Vol. 257, pp. 708~720.

(13) Gu, C. W, Kim, H. S. and Lee, S. R., 1992, “Effect
of Ti Interlayer on the Adhesion of TiN Thin Films
Grown by PECVD,” J. of the Korean Inst. of Met.
& Mater., Vol. 30, No. 12, pp. 1438~1447.



