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ABSTRACT

This research studied microstructure, chemical composition and properties of
thermally sprayed stainless steel coating and its nanocoposite coatings which were
reinforced by 2 different of nanostructures. The research was divided into two parts
which were (1) synthesis of nanocomposite feedstock powders and (2) preparation of
nanocomposite coatings. The result showed that a suitable condition for synthesis of
stainless steel/CNTs nanocomposite powder was at a temperature of 800 °C for 120 min
using a chemical vapor deposition method. An average diameter of carbon nanotube
was 44 nm. Chemical composition of this nanocomposite powder revealed only Fe and
C elements. A suitable condition for synthesis of stainless steel nanowhisker powder
using an oxidation reaction was at 600 °C for 360 min. The whisker diameters at top,
middle and bottom were about 37, 60 and 89 nm, respectively. Chemical composition
analysis showed that the nanowhisker composite powder mainly comprised of Fe and
Fe,O,. After pure stainless steel and the nanocomposite powders were thermally
sprayed by a flame spray technique to form coatings, a chemical composition of all
coatings showed only Fe element. Roughness, thickness and porosity of these coatings
were not significantly different. Oxide content of stainless steel nanowhisker coating was
higher than the other coatings. Results of Vickers and scratch hardness tests showed

that the hardness values of stainless steel/CNTs and stainless steel nanowhisker



coatings were not different and the values were high than that of pure stainless steel
coating. Sliding wear results showed that friction coefficient of stainless steel
nanowhisker coating was minimum, and increased in stainless steel/CNTs and pure
stainless steel coatings, respectively. The friction coefficient values well corresponded
with wear rate values, i.e. the wear rate of stainless steel nanowhisker was minimum,

while it was maximum in pure stainless steel coatings.



