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ABSTRACT

Due to the fact that wear is an important problem found in every industry. At present,
thermal spray technology is used as an alternative method for wear protection in materials. This
technology can be used to improve wear resistance, particularly at the surface. Therefore, the
technology can significantly reduce the production capital cost. Al-12wt%Si alloy is popularly
used in automobile industry because it represents good wear resistance and also light. In this
experimental work, the optimization of thermal spray conditions for Al-12wi%Si powder
produced by SULZER METCO Co. Ltd. was studied. The powder was sprayed using flame
spraying technique onto mil steel substrates. In order to get the best physical and mechanical
properties of the coating, optimization using experimental design via a Response Surface Design
of Central Composite Design was employed. The analysis was done using statistic of significantly
level of 90%. In this case, the input factors were oxygen flow rate, acetylene flow rate and spray
distance. Values of these parameters were set into 3 level which were low, medium and high. In
order to get good responded spray parameters which were hardness, thickness, wear rate and
volume fraction of porosity of the coating, 20 experimental conditions were designed. After
spraying the Al-12wt%Si powder following those conditions, the most suita;ble condition for
spraying were 38 '/hr oxygen flow rate, 27 ft' /hr acetylene flow rate and 58 mm spray distance.
The coating spayed by this condition had hardness of 87.018.3 HV, thickness of 236.712.5 JAm,
percentage volume fraction of porosity of 14.99X1.63 and wear rate of 1.108x10°10.001
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mm’/m. Microstructure of coating was also investigated.



