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A comparative study on mechanical properties of TiN and TiAIN
films prepared by Arc Ion Plating Technique
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Busan 609-735, Korea

Abstract

TiN and TiAIN films were deposited on SKD 11 steel substrates by an arc ion plating (AIP) techni-
que. The crystallinity and morphology for the deposited films were characterzied by X-ray diffraction
(XRD) and scanning electron microscopy (SEM). The mechanical properties of both films were inves-
tigated through the indentation, impact, and wear test. Those films fairly adherent to SKD 11 steel
substrate, showed hardness values of 2300 % 100kg/mm? and 3200 + 100kg,/mm? with a load of 25g,
respectively. During impact test, TiAIN films showed much superior impact wear resistance to TiN
films. It could be suggested that the TiN films was failed relatively by plastic deformation with oxida-
tion during impact test, while TiAIN films was failed by brittle fracture and resisted the oxidation by
the impact energy. The friction coefficient of TiAIN films became lower than that of TiN films at high
sliding speed condition although it was higher than that of TiN films at low speed. Therefore, TiAIN
films was suggested to be more advantageous than TiN films for high speed machining fields.
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Table 1 Deposition condition for TiN and TIAIN
films by arc ion plating method List of fig-
ure captions

Process Variable Coating layer
Temperature 360 C
Ar jon Bias voltage — 800V
Bombardment Pressure 6.7x107'Pa
Time 10 min
N, gas pressure 6.7X107'Pa
Coatin Bias voltage ~100V
g Deposition temperature 400 C
Deposition time 60 min
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Fig. 1 SEM micrographs for TIN (a) and TIAIN (D)
films deposited by arc ion plating technigue.
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Fig. 2 XRD patterns for TiN (&) and TIAIN (o)
films deposited by arc ion plating technique.
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Fig. 3 Morphology and EDS analysis of impact crater for TIN films after number of 1impact
cycles 1 (a) 10°% impacts, (b} 5x10% impacts, (¢) 10* impacts, and (d) EDS analysis
of crater area on TIN films after 5x10° impacts.

B[RS A] @heh AR, 5X10°) FAA}E A 3142] Z7}e] whe} impact craters] 273 2} ¥t
Ao REAHQ oyt dolutil, B & A ook dojubA] gker, 10* 4315 2E
34 (109 X & impact crater 2] 543 F ohe] Rl w37t e dE Fig. 404 #& &
JIE 9 ee B = qlnh 34, gdalz) deojur] Al % 9lt} Impact cratere] EDS #4141}, TiAIN 3
3 5X10%¢] A Aol ZEet AlgE ZH U] im- elukel 9 jmpact crater F2o] FE Ti, W, Fe,
pact crater "/“-t'r—?:% EDSEAMS A= Ti, W, O, Cr 502 FAE] 9oy, W, 05 FAZ &

B & olom oz de AEE ml g B4t o) TIAIN B9

o] 7 TiNe|| vl&] 2P %<t impact ballll A
s oo 7ol Edols 2 impact energyell <%t

371 A998 AR AAZ o3P AAE E

27



o}z o] & ZHolee] oa] 2 TiNT TIAIN whetre] 7]A 254 v 203

(d) ~ Crater

Fig. 4 Morphology and EDS analysis of impact crater for TIAIN fiims after number of Im-
pact cycles @ (a) 10% impacts, (b) 5x10° impacts, (c) 10* impacts, and (d) EDS
analysis of crater area on TIAIN films after 5x10° impacts.
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Fig. 5 The variation of average friction coefficient
for TiIN and TIAIN films as a function of slid~
INg speed against steel ball at dfferent ap-
plied loads.
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Hg. 6 Wear track depth and width after wear test
for TiN and TIAIN films against steel ball at
different applied loads.
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