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Abstract

This research was to study the influence of added-elements on the corrosion resistance of
Diamond-Like Carbon (DLC) films. The added-elements including Hydrogen, Silicon, Oxygen and
Nitrogen were added in to DLC films (H-DLC, Si-O-DLC and Si-N-DLC). All films were deposited by
Plasma-based lon Implantation (PBIl) technique with 500 nm film thickness. The corrosion resistance of
added-element in DLC film has been investigated using Potentiostat technique. The results were
observed that silicon+oxygen (Si-N-DLC) and hydrogen (H-DLC) elements increase corrosion resistance
of DLC films with corrosion potential (E.,,) of 0.4 V and -0.1 V, respectively, while silicon+oxygen elements
decrease corrosion resistance.

Keywords: corrosion, Diamond-Like Carbon (DLC) film, coating, added-element
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. a =
WS (Graphite) wazlwainas (Polymer) 9
) A o 3 2 '
UsznaudlslavSlawrau sp waz sp. tdusn
= o va ea & A &
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= =3 1
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d' a 6 d' 1 1
maam@;mmmaluﬂam NasuadannuaIniInle
MIFuMBNINansauaINaNIafay DLC 597
WWuadldlufsuaiavlaun  Hydrogen, Silicon,
Oxygen W&z Nitrogen t38n3MAan H-DLC, Si-O-
DLC uaz Si-N-DLC @N&1au NaNiafaud baay
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Potentiostat wazazitSouifisunuAsunioy DLC
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2.1 NILATINTWI

LLcJu%umuﬁ%nm”a@ Silicon wafer (100)
“u1 0.7 mm gmﬂﬁauﬁmﬂﬁwﬁmm 4  THa
TNuazldsauain1siafa AR NTHA@ Guaasl
397 1 FunaENesRsuefaurfindns quaas
Tuan5197 3 uazansiavasfsunaasluaned 3
@IUNIZUIBNNT Plasma based ion implantation
(PBIl) ANAMUAKIUSHINILAROLLYINNL 2 Pa

ANMURWIASULYIAL 500 nm

39N 1 TeazidoasINsuTHad 9 [5-6]

Film types Added-elements | Gaseous mixture
DLC = C2H2
H-DLC Hydrogen C,H,+H,
Si-O-DLC Silicon+Oxygen C,H,+TMS+0,
Si-N-DLC Silicon+Nitrogen C,H,+TMS+N,

* RUBLAG TMS fa Tetramethylsilane (C,H,,Si)

a ' 6 a '
ANINN 2 FINHFNVDINAUTHAAN 9 [7]

Relative atomic
Gas flow
Film types content (at.%)
(sccm)
C Si O/N
DLC - - - -
H-DLC 2:1 - - -
Si-O-DLC 14:1:2 57 34 9 (O)
Si-N-DLC 14:1:2 69 23 8 (N)
a137 3 sulGUaIRauARaUTHadNd 9 [5-6]
Friction Internal
Hardness
Film types coefficient stress
(GPa)
(M) (GPa)
DLC 9.8 0.07 2.85
H-DLC 12.2 0.07 1.32
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Si-O-DLC 10.0 0.04 0.15 ﬂﬁﬁ)vli@t]r LLﬂz(ﬂ'l?’NLLﬁ@]x’lNaﬂ'l'ieJLﬂi'WVTﬂi'lW
Si-N-DLC 11.1 0.05 1.02 polarization 24faNLARaL DLC LLam@]”dmi’mﬁ 3

2.2 NMINAFIUNIIAIRNIBANITNANTONAILID
narad W TaglEinaiia Potentiostat

Wumsldufasamaed IWnwaldifians

naANTan layaduni1TUawnadinwaintaIad 4 a2 1 b1 Gy tegham
Potentiostat  1AWATHINUAIBENINLT U0 212
(Working  electrode)  W1%N1902%28 (Counter B

e DLC
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———H-DLC

A
/ Si-N-DLC
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/\
A

e §i-0-DLC

guLUaN9 N9t u wNUasw Ui wn19a7
e A Passive region
213989 (Reference electrode) [8-9]
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5 E‘L]‘Y] 2 N3N Polarization VadNaNLARDL

a [ 2 2
fazaslofonaae 3@ (NaCl) AnaLtuds 0.05 DLC Tiiasineg

M muthﬁ'ﬂﬂ“lwm aana -3V 09 3V

Reference electrode fa Galnasdadaiaiaaalya . _ .
- e AN319N 3 HANNTAIATITHRINNNTIN Polarization
Counter electrode a2 LLWAaNNHY

[ A a '
Working electrode fla AsuaRau DLC 99aNIAREY DLC THAN )

Film types Eeor (V) lorr (MA/CM’)
DLC 0.2 6.5
H-DLC -0.1 7.0
Si-0-DLC 0.5 7.5
Si-N-DLC 0.4 -9.0

PMNHWANINARDILRAINIIN polarization @9
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e
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A ' A a | '
DLC  siladegfignnaseulumsazaslaidoy AduiARey DLC LilaiimIiNamg silicon+oxygen

(Si-O-DLC) ¥ lAen By, auad nansdavinld
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