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Abstract Effects of interlayer and the combination of different coating methods on the mechanical and
corrosion behaviors of TiN and CrN coated on 420 stainless steel have been studied. STS 420 specimen were
tempered at 300°C for 1 hr in vacuum furnace. The TiN and CrN thin film with 2 pm thickness were coated
by arc ion plating and DC magnetron sputtering following the formation of interlayer for pure titanium and
chromium with 0.2 pm thickness. The microstructure and surface analysis of the specimen were conducted by
using SEM, XRD and roughness tester. Mechanical properties such as hardness and adhesion also were
examined. XRD patterns of TiN thin films showed that preferred TiN (111) orientation was observed. The
peaks of CrN (111) and Cr;N (300) were only observed in CrN thin films deposited by arc ion plating. Both
TiN and CrN deposited by arc ion plating had the higher adhesion and hardness compared to those formed
by magnetron sputtering. The specimen of TiN and CrN on which interlayer deposited by magnetron
sputtering and thin film deposited by arc ion plating had the highest adhesion with 22.2 N and 19.2 N,
respectively. TiN and CrN samples shown the most noble corrosion potentials when the interlayers were
deposited by using magnetron sputtering and the metal nitrides were deposited by using arc ion plating. The
most noble corrosion potentials of TiN and CrN were found to be approximately —170 and -70 mV, respectively.
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Table 1. Chemical composition of 420J2 stainless steel. (wt.%)

C Cr Si Mn Ni P S
0.32 12.5 0.25 0.30 0.14  0.015 0.004

Table 2. Samples and their coating treatment.
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Fig. 1. Schematic of Hybrid Coating System.

Sample interlayer coating TiN and CrN coating
AA Arc Jon Plating Arc lon Plating
SA Magnetron Sputteting Arc lon Plating
SS Magnetron Sputtering Magnetron Sputtering
AS Arc Ton Plating Magnetron Sputtering
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Fig. 2. Cross-sectional SEM images of TiN coatings [ (a) AA. Fig. 3. SEM topographies of TiN coatings [ (a) AA, (b) SA,
(b) SA, (¢) SS, (d) AS ] and CrN coatings [ (e) AA, (f) SA, (c) SS, (d) AS ] and CrN coatings [ (e)AA, (f) SA, (g) SS, (h)
(2) SS, (h) AS ] on Si wafer by different coating methods. AS ] on STS420 by different coating methods.
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Fig. 4. Surface roughness of TiN and CrN thin films by
different coating methods.
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Fig. 5. X-ray diffraction patterns of TiN(a) and CrN(b) thin
films by different coating methods.
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Fig. 6. Surface hardness of TiN and CrN thin films by different
coating methods.
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Fig. 7. Critical load from scratch test of TiN and CrN thin
films by different coating methods.
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Fig. 8. Schematic diagram showing the mechanism for pit
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Table 3. Corrosion potential and Corrosion Current Density of TiN and CrN thin films by different coating methods.

TiN CrN
Egor(mV) Teore(1A i) Econ(mV) Leor(£A/CI)
uncoated -305 14.4 -305 14.4

non-interlayer -304 3.88 -249 0.075

AA -195 0.144 -245 0.072

SA -170 0.062 -70 0.031

Ss -205 0.924 -163 0.068

AS -244 1.09 -221 1.81
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Fig. 9. Potentiodynamic polarization curves of TiN(a) and
CrN(b) thin films by different coating methods.
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