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Abstract

In this work, comparative studies on microstructure and mechanical properties between MoN and Mo-
Si-N coatings were conducted. Ternary Mo-Si-N coatings were deposited on AISI D2 steel substrates by
a hybrid method, where AIP technique was combined with a magnetron sputtering technique. Instrumental
analyses of XRD, HRTEM, and XPS revealed that the Mo-Si-N coatings must be a composite consisting
of fine Mo,N crystallites and amorphous Si;N,. The hardness value of Mo-Si-N coatings significantly
increased from 22 GPa of Mo,N coatings to about 37 GPa with Si content of 10 at.% due to the refinement
of Mo,N crystallites and the composite microstructure characteristics. The average friction coefficient of
the Mo-Si-N coatings gradually decreased from 0.65 to 0.4 with increasing Si content up to 15 at.%. The
effects of Si content on microstructure and mechanical properties of Mo-N coatings were systematically

investigated.
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Table 1. Typical deposition condlitions of Mo-Si-N coatings
by hybrid coating system

Basc pressure 66X10° Pa
Working pressure 13%10 ' Pa
Working gas ratio NAfAr = 52

Arc matrial Mo (99.99%)

Si (99.99%)

Sputter matcrial

Arc current 70 A
Sputter current 0-2.0 A
Substrate temperature 300°C
Rotational velocity of substrate 25 rpm
Typical deposition ratc 2-2.4 um/h
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Fig. 1. X-ray diffraction patterns of Mo-Si-N coatings with
various Si contents.
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Fig. 2. Interplanar distance, dy,, of (111) crystal plane
of Mo,N coatings as a function of Si content.
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Fig. 3. Cross-sectional HRTEM images, selected area diffraction patterns (SADP), and dark-field TEM images

(a) Mo;N, (b) Mo-Si (10 at.%)-N coatings.
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Fig. 4. XPS spectra near binding energies of Si 2p for
Mo-Si-N coatings with various Si contents.
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Fig. 5. Microhardness of Mo-Si-N coatings as a function
of Si content
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Fig. 6. Friction coefficients of Mo,N and various Mo-Si-
N coatings against steel ball.
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