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ABSTRACT

The aim of this research is to compare qualities of coatings produced by an electric arc
spraying for metal wire produced in Thailand with metal arc wire used in spraying that are
imported and are very expensive. Arc wire is more expensive than metal wire produced in
Thailand for 2-4 times or average of 12,000-24,000 baht. Therefore, wire produced in Thailand
can be used to replace arc wire. As-received coating can be used in wear resistance and used in
some type of work for example OTOP and statue for value and beautiful elevation. The wire
produced in Thailand can significantly reduce the production capital cost of coating produced by
arc spray process in Thailand. These affect distribution and development of technology in the
domestic sector.

This research determined the optimal factor in arc spray process for good coating
properties. First, 2" fractional factorial design was used to screen 6 factors. Then the Box-
Behnken and 3° factorial design were used in order to analyze data and to find out the
optimization of coating properties.

From all 11 model coatings being studied, it was found that the coatings were
categorized by coating properties into 2 groups. The first one is steel weld rod, stainless steel weld
wire, steel weld wire, steel wire, NiSAl wire and stainless arc wire which the coating of these wire

have average hardness 383 Hv, average wear resistance 14.06 mg/time, and average content of



porosity 22.24% and are suitable for wear resistance work. The second one is zinc wire,
aluminium wire, brass wire, brass weld rod, and copper in wire which the coating of these wires
have average hardness 95.5 Hv, average wear resistance 25.25 mg/time, and average content of
porosity 17.82% and are unsuitable for wear resistance work. In conclusion, the wire produced in
Thailand can be used to replace the arc wire. In the first group, steel weld wire, steel wire, steel
weld rod and stainless weld wire can be used to replace stainless arc wire and NiSAl wire. And in
the second group, aluminium wire, brass wire, brass weld rod, and copper wire can be used to

replace zinc wire. However, the application of these 2 groups is based on the type of work.



