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Structure & Mechanical Behavior of
TiCN Thin Films by rf Plasma Deposition
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Abstract The structure and mechanical properties of TiN and TiCN thin films deposited on STD61 steel substrates
by the RF-sputtering methods has been studied by using XPS, XRD, micro-hardness tester, scratch tester, and wear-
resistance tester. XPS results showed that the TiCN thin film formed with chemical bonding state. The TiN thin films
grew with (111) orientation having the lowest strain energy by compressive stress, whereas the TiCN thin films grew
with both (111) and (200) orientation, but (200) orientation having the lowest surface energy becomes dominant as
carbon contents increase.The pre-etching treatment of substrate did not affect on the preferred orientation of thin
films, but it played an important role in improving mechanical properties of thin films such as the hardness, adhesion
and wear- resistance. Especially, the TiCN thin films showed the superior wear resistances due to high hardness and

low friction coefficient compared with TiN thin films

(Received December 14, 1999)

Key words. TiCN, pre-efching, preferred orientation, cleaning effect, RF plasma, adhesion
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Fig. 2. XRD patterns of sputter-deposited TIN & TiCN

thin films on STD61 steels.
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Fig. 1. XPS spectrum of TiCN thin films on STD61
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Fig. 3. XRD patterns of sputter-deposited TiN on
STD61

Fig. 4. SEM image of TiN/STD61 by sputtering(no pre-
etched)

Fig. 5. SEM image of TiN/STD61 by sputtering(pre-
etched)
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Fig. 6. SEM image of TiN/SKD61 by Sputtering(pre-
etched)

Al & A3 AAE sA 42 Ao & SEM
AtRlelH, Fig. 62 JAelE & TiCNwTe] @9
SEM Apdelet.



RF Plasmade® F3gl TiCNgele] 73 9 7144 #3el 43t 9+ 95

Fig. 4= AH71% A2lE 34 && AlH9 sdd
AR ozA, ARHe o] 2hEA gL thede
HeE e ed, ol#§ Heie Thorntond]
model[11]o] @EW zone 19} FElE vehliz SUth
o], Fig. 55 AMAAEE & TINAIHS st
SEMAIRICE Zone 1-5TE HalZle 2719] Hold
TZE B9Fa Qe &3, Fig 69 vebd TICN
upake Waksly FEI Felo] FIRTFREA
Ao Z7RSE TETRE RAFAN, A% A4l
71HA zone T—22 W7k Mol 72E vehdch
o)&3t dlule] ATl thalA Takadoum F[12]
7} Schneider{9] & B2 70 we} A=
Hals] Yozt 3.

33. 3%

gurd oz wimte]l AxE AYsEE, wEke] £,
2R Ax Sl gEdhe A= GHAUGHI3]

B Ao AxF TIN 2 TiCNER] A=ghe
233 A3E Table 20 P23t o] BE HolA
& 4 Q%o] wiuke] FF F, TiNZ TICNAR]€]
BAEgdE & 2olE Yehfoy, 2 FF9
utebol| A, 7)) APEAEARE vhete] Al
Aol Jgke JehiA] gevhs A8 ¢ 5 A

3.4. WY

uhate] WAL AFHXAIF7IE o83k TiICN
upekA Aol oisled AlEsdth.

Fig. 7& TiCNel| gt 23e)X) AlZAAZA 718
Axj]oi Rl w& uhute] Aol i3t AP Aol

@ 718 AFRAEE 317 & H AJHe] A3
2] A@AAR2A vhke] gigo] AZEE YA
Loel ¢ NA=HoH, BeAe] AE (acoustic
emission)x= -9 £ peakE WERASIEH], ojwe
#Hu)4 {FAF Fig. 8 @9 23R EF(track)

Table 2. Micro-hardness of various thin films produced
by sputtering

Thin films Hardness (Hv)
TiN (Non-etched) 1551
TiN (Pre-etched) 1573
TiCN (Non-etched) 2241
TiCN (Pre-etched) 2533
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Fig. 7. Scratch test result of TICN/STD61
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