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Abstract

Cr-Mo-Si-C-N coatings were deposited on steel and Si wafer by a hybrid system of AIP and sputtering
techniques using Cr, Mo and Si target in Ar/N,/CH, gaseous mixture. Instrumental analyses of XRD and
XPS revealed that the Cr-Mo-Si-C-N coatings must be a composite consisting of fine (Cr, Mo and Si)(C
and N) crystallites and amorphous Si;N, and SiC. The hardness value of Cr-Mo-Si-C-N coatings significantly
increased from 41 GPa of Cr-Mo-C-N coatings to about 53 GPa with Si content of 9.3 at.% due to the
refinement of (Cr, Mo and Si)(C and N) crystallites and the composite microstructure characteristics. A sys-
tematic investigation of the microstructures and mechanical properties of Cr-Mo-Si-C-N coatings prepared

with various Si contents is reported in this paper.
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Fig. 1. Schematic diagram of bybrid system using AIP
and sputtering techniques for Cr-Mo-Si-C-N
coating layers.

Table 1. Typical deposition conditions of Cr-Mo-Si-C-N
coatings by hybrid coating system

Base pressure 6.67 x 107 Pa
Working pressure 53x107 Pa
Working gas ratio N,/CH/Ar = 4:2:2
Arc material Cr (99.99%)

Sputter material Si (99.99%), M0(99.99%)

Arc current 55 A

Sputter current Si (0~2.2 A), Mo (1.0 A)

Substrate temperature 300°C

Rotational velocity of substrate | 25 rpm

Typical deposition rate 2~2.3 um/h
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Fig. 2. Si content and Si/(Cr+Mo+8Si) ratio in Cr-Mo-Si-

C-N coatings as a function of d.c sputter current
to Si target at fixed Cr arc current of 55 A.



o

2] 40 (2007) 279-282 281

(100) (200)  {220) (311)

Si15.8 at.%
—
D ‘
. o Si14.1 at.%
] R e o
E I ; :
= LA : : Si12at%
3: Pl r j
5 Voo : ; $19.3 at.%
: i
= ' ] :
3 : ; ' '
= &__Ji e STsa%
= T : ;
1 H H Si4.7 at%
— - ;
S /fx ! Si 0 at.%
1 A 1 " is Iy +. |
20 40 60 80 100

Diffraction angle [2 theta]

Fig. 3. X-ray diffraction patterns of Cr-Mo-Si-C-N coatings
with various Si contents.
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Fig. 4. Interplanar distance, d.y, of (200) crystal plane
of as a function of Si content.
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Fig. 5. XPS spectra near binding energies of Si 2p for
Cr-Mo-Si-C-N coatings with various Si contents.
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Fig. 6. Microhardness of Cr-Mo-Si-C-N coatings as a
function of Si content.
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