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ABSTRACT

The effects of ICP (Inductively Coupled Plasma) power, ranging from 0 to 200 W, on the crystal structure,
microstructure, surface roughness and mechanical properties of magnetron sputtered VN coatings were sys-
tematically investigated with FE-SEM, AFM, XRD and nanoindentation. The results show that ICP power
has a significant influence on coating microstructure and mechanical properties of VN coatings. With the
increasing of ICP power, coating microstructure evolves from a porous columnar structure to a highly dense
one. Average crystal grain size of single phase cubic fcc VN coatings was decreased from 10.1 nm to 4.0
nm with increase of ICP power. The maximum hardness of 28.2 GPa was obtained for the coatings deposited
at ICP power of 200 W. The smoothest surface morphology with Ra roughness of 1.7 nm was obtained
from the VN coating sputtered at ICP power of 200 W.
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Table 1. XRD data of VN coatings for ICP assisted
sputtering
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Fig. 2. XRD patterns of maximum peak with shift
toward low angles in relationship to the increasing of
applied ICP powers.
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Fig. 3. Surface and cross-section FE-SEM image of
VN coatings deposited using ICP assisted sputtering
with various ICP powers.
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Fig. 4. Crystal grain size of VN coatings deposited
using ICP assisted sputtering with various ICP
powers.
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