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Comparative study on impact behavior of TiN and TiAIN coating
layer on WC-Co substrate using Arc Ion Plating Technique

S. Y. Yoon, J. M. Yoo, S. Y. Yoon, K. H. Kim

School of material science and engineering, Pusan National University,Busan 609-735, Korea

Abstract

TiN and TiAIN coating layer were deposited on WC-Co steel substrates by an arc ion plating
(AIP) technique. The crystallinity and morphology for the deposited coating layers were characte-
rzied by X-ray diffraction (XRD) and scanning electron microscopy (SEM). The impact behaviors
of the deposited TiN and TiAIN coating layer were investigated with a ball-on-plate impact tester.
Beyond 10° impact cycle, TIAIN coating layer showed superior impact wear resistance compared to
TiN coating layer. On the other hand, both TiN and TiAIN coating layers started to be partially
failed between 10? and 10° impact cycle. Above 10° impact cycle, TiN and TiAIN coating layers
showed similar impact behavior because of the substrate effect.
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Table. 1 Deposition condition for TiN and TiAIN
films by arc ion plating method, and hard-
ness value of TIN, TIAIN coating layers

Process variable Coating layer
. Temperature 350°C
Ar ion .
Bombarda- Bias voessure —800V
Pressure 6.7X107"Pa
rdment . .
Time 10 min
N gas pressure 6.7X 107 Pa
Coatin Bias voltage — 100V
g Deposition temperature 400°C
Deposition time 60 min
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Fig. 1 1 XRD Pattern for TiN and TIAIN coatingayer
on WC-Co
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Fig. 2 Gross-sectional SEM images for TIN (a) and
TIAIN (b) coating layer prepared by AIP te-
chenique
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(a)

Fig. 3 Morphology of impact cavity for TiN(a~d) and TIAIN(e~h) coating layers after
number of impact cycles. (a) and (e) 10*> mpacts, (c) and (g) 3X10* impacts, (d)
and (h) 10® impacts, (b) 4 X 10 mpacts, (f) 8 102 impacts
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Fig. 4 Impact wear volume for the TIN and TIAIN
coating layer as a function of number of im-
pact cycle
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Fig. 5 Morphology and EDS analysis after impact
test for TIAIN (&) SEM image of broken
area on impact cavity for 4x10® impact
cycle (b) EDS analysis of cavity in area S
from(a), (c) EDS analysis of cavity in area
C from Fig. 5 (a), (c) EDS analysis of cavity
inarea C from Fig. 5 (a), respectively.
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Fig. 6 Morphology and EDS analysis after impact
test for TIAIN (@) SEM image of broken
area on impact cavity for 8x10% impact
cycle (b) EDS analysis of cavity in area S
from Fig. 6 (a), (c) EDS analysis of cavity In
area C from Fig. 6 (a), respectively.
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