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Abstract The thin films of 316L stainless steel were made on glass and S45C substrate by Ion beam assisted
deposition with reactive atmosphere of argon and nitrogen. The films were deposited at the various conditions
of ion beam power and the ratios of Ar/N; gas. Properties of these films were analyzed by glancing x-ray
diffraction method(GXRD), AES, potentiodynamic test, and salt spray test. The results of GXRD showed that
austenite phase could be appeared by N; ion beam treatment and the amount of austenite phase increased
with the amount of nitrogen gas. The films without plasma ion source treatment had the weak diffraction peak
of ferrite phase. But under the Ar plasma ion beam treatment, the strong diffraction peaks of ferrite phase
were appeared and the grain size was increased from 12 to 16 nm. Potentiodynamic polarization test and salt
spray test indicated that the corrosion properties of the STS 316L films with nitrogen ion source treatment
were better than bulk STS 316L steel and STS 316L films with Ar ion source treatment.
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Table 1. Chemical composition of S45C (in wt.%)
z4 C Si Mn P S Fe
wt %) 045 025 075 003 003

balance

Table 2. Process condition of the STS 316L films with varing
amount of Ar ion beam power and Ar/N, gas ratio.

(a) ion beam power (Ar gas)

Parameter Ion beam Vacuum Thickness
power (W)  pressure(torr) (nm)
No IBAD 0 1x10° 50010
108
IBAD 144 4
2.5X10° 160+5
(Ar gas) 164
306
(b) Ar/N, gas ratio (Ion beam power : 144W)
Processing gas  Gas flow Thickness
Parameter
gas (sccm) (nm)
Ar 40
Ar + N Ar : 40
(10: 1) N, : 4
Ar + N, Ar : 40
(10 : 2) N, : 8
Ar + N, Ar : 40
(10 : 3) N, : 12
IBAD
Ar + N, Ar : 40 160£5
(A2 839) (10 . 4 N, : 16
Ar + N, Ar : 40
(10 : 5) N, : 20
Ar + N, Ar : 40
10 : 7) N, : 21
Ar + N, Ar : 30
10 : 10) N, : 30
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Fig. 1. Schematic diagram of the deposition by IBAD method.
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Fig. 2. GXRD spectra of the STS 316L bulk and film.
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Fig. 3. Variation of ((110)/(200)) as a function of the Ar ion
beam power.
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Fig. 4. Grain size of the STS 316L film with varied Ar ion
beam power.
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Fig. 5. GXRD spectra of the STS 316L film with various Ar/
N, gas contents.
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Fig. 7. Polarization curves of STS 316L films on glass
substrate with various deposition conditions in 3.5% NaCl
solution.
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Fig. 8. Polarization curves of STS 316L films on glass

substrate with various deposition conditions in 0.1M H,SO,
solution.
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Fig. 11. SEM images of microstructures with various coating condition after salt spray test.
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