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The Effects of Intedayer on the DLC Coating
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DLC is considered as the candidate material for application of moving parts in automotive components relatively
in high pressure and temperature operating conditions for its high hardness with self lubrication and chemical
inertness. The properties of interlayer between the substrate and the DLC film were studied. Arc ion plating
method have been employed to deposit onto substrate and sputtering method was used for synthesizing DLC
onto interlayer. Among these six types of interlayer, deposited DLC film onto TiCN showed excellent value
for characteristics. From the results of analysis for physical properties of DLC films, it seems that the adhesion
forces were more important factors than intrinsic mechanical properties such as hardness, roughness and wear
resistance of DLC films. AFM(Atomic Force Microscope) was used for understanding roughness of DLC films.
Hardnesses of the coating layers were identified by nano-indentation method and adhesions were checked by

scratch method.
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Table 1. Process table of DLC synthesizing
3 = @ 9 Stepl Step2 Step3 Step4 Step5 Step6 Step7
2 2] A1 ZF min 2 40
Bias \% 50 150
AP FTE mtorr 0.8
Ar gas sccm 45
C;H, gas sccm 8
sputter](Metal) A 10 8~2 0
sputter2(Carbon) A 2 10
Heater Temp. (® 150
71 23] A pm 3
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a) Diagram of HRC indentation test b)Macrograph of indentation result(CrN)
Fig. 2. Diagram of HRC indentation test and macrograph of indentation result(CrN).
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Fig. 3. Macrograph of CrN film tested by scratching.
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Fig. 5. Hardness of CrN film tested by nano-indentation.

T A3
O9 82 FRE vl E S 2ezelh Cre
SHE o7 stal DLCE 38 490 %

A3 EHo] AR e %S M AL L 5 9

ojN
b
1o
ox ot
o
2o
[\]
w
o
[\)
T
<
it

Aol k2 DLCE /3 73-9-9} nwste] €53] e
e YR Qs A 0FE w|Fo] T35S ¥4

DLC 3 A%< 4%

th 3 4ol|A] Z}7he] k5l wmE
nEA S 52 ghell A A o
Aee Ao Pk

27} /Cr/DLC

27 /CrN/DLC

227 /CrCN/DLC

=5
2

ae)
)

Fig. 6. SEM micrographs showing cross-section and surface morphologies of DLC films deposited onto Cr-interlayers.
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Table 2. AFM images and RMS data of DLC films deposited onto Cr-interlayers
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Fig. 7. SEM micrographs showing cross-section and surface morphologies of DLC films

Table 3. AFM images and RMS data of DLC films deposited onto Ti-intedayers

deposited onto Ti-interlayers.
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Table 4. The characteristics of DLC films deposited onto intedayers

27/DLC Cr/DLC CIN/DLC | CrCN/DLC Ti/DLC TiN/DLC | TiCN/DLC
DA [um] 0.75 1.15 0.95 1.4 1.4 0.9 0.85
¥ W % % [Rms,nm] 4.1 0.6 4.0 8.2 4.0 0.7 2.3
Y2 [N] 20 4 35 32 6 36 30
73 %= [Hv] 1790 2120 2382 2293 2183 2382 2260
v} 2 A S [u] 0.15~0.17 | 0.05~0.12 - 0.18~0.25 - 0.15~0.18 | 0.12~0.15
FH o ek 22 o] [um] 18 <1 - <1 - <1.5 <0.8
WA A[CCT] OK OK OK OK OK OK OK
=T 71 ¥ sk g eSS the] 71A1A] Aol 3t
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Fig. 8. Frictional coefficients of DLC films.
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