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Improving the physical and mechanical properties of Cu—Al-Ni alloy coating reinforced
with AL:Os particles on stainless steel using flame thermal spraying technology
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Abstract :

This study aimed to evaluate the effect of adding low percentages of aluminum oxide (Al=Os) to
Cu—Al-Ni alloy powder on improving the physical properties of the coating deposited on stainless
steel using flame-spraying technology. The results showed that reinforcing the coating with Al-O;
particles at percentages ranging from 0% to 12% resulted in a significant decrease in water absorp-
tion and apparent and true porosity, indicating a reduction in open pores and better particle com-
paction within the coating. An increase in both apparent and true density was also observed with
increasing Al-Os content, reflecting an improvement in the microstructure of the deposited layer
and an increase in solids content. These results confirm that Al:Os addition is an effective method
for improving the quality of metallized heat-treated coatings, increasing their resistance to moisture
and corrosion from environmental factors, making them suitable for industrial applications re-
quiring high-strength, low-permeability coatings. In addition, an overall improvement in hardness
(Vickers hardness) was observed at all studied ratios with increasing Al-Os reinforcement. The
highest hardness value was obtained at a 12% Al2Os reinforcement ratio, reaching approximately
304.23 kg/mm?. These results confirm that the addition of AL:Os is an effective way to improve the
quality of metal thermal coatings, increasing their resistance to moisture, corrosion, and abrasion,
making them suitable for industrial applications requiring high-strength and durable coatings.

Keywords: Cu—Al-Ni alloy; Aluminum oxide (Al-0s); Flame thermal spraying; Physical
Y properties; Mechanical properties.
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