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Abstract: 
The environment is being contaminated with advancement of new technology, day by day. One of 
the primary sources for this contamination is the industrial waste. Industrialization is the prime 
reason behind the prosperity of any country to meet the materialistic demand. To run the industries, 
a huge amount of (electric) power is needed and hence need for thermal power plants to serve the 
purpose. In present scenario, coal fired thermal power plants are set up which generates a huge 
quantity of Fly ash. Consumption of industrial waste (Fly ash), continually a major concern for 
human race. In recent years, fly ash is being utilized for various purposes i.e. making bricks, mine 
reclamation, production of cements etc. The presence of Silica and Alumina in fly ash makes it 
useful for thermal barrier applications also. The plasma spray technology has the advantage of 
being able to process any types of metal/ceramic mineral, low-grade-ore minerals etc. to make 
value-added products and also to deposit ceramics, metals and a combination of these to deposit 
composite coatings with desired microstructure and required properties on a range of substrate 
materials. The present work focuses on utilization of fly ash mixing with bauxite (ore mineral) for 
a high valued application. Fly ash with 10 and 20% bauxite addition is used to deposit plasma 
spray overlay coatings at different power levels (10-20kW) on aluminum and mild steel substrates. 
Adhesion strength and surface roughness of the coatings are evaluated. Phase composition analysis 
of the coatings were done using X-ray diffraction analysis. Surface morphology of the coatings 
was studied using a scanning electron microscope (SEM). Maximum adhesion strength of 4.924 
MPa is obtained for the composition fly ash and bauxite (10%), coated on mild steel at 16kW torch 
power level. The surface roughness (Ra) of the coatings is found to vary between 10.0102 to 
17.2341 micron. 
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Fig 1: Mode of Fly ash Utilization Fig: 2: Schematic Diagram of Plasma  spray Coating

• To develop a potential coat of fly ash along with bauxite at different weight % 
on metal substrates by plasma spraying technique.
• To evaluate adhesion strength and surface roughness of the coating.
• Micro-structural characterization (surface morphology) to evaluate the 
soundness of the coatings.
• X-ray diffraction studies to find out the presence/formation of different phases 
of the coatings.

EXPERIMENTAL

The different compositions made are given below (in weight %):
1.Fly Ash 100 %
2.Fly Ash 90%  + Bauxite 10%
3.Fly Ash 80%  + Bauxite 20%

a) Fly ash b) Bauxite

Table 2: Operating parameters during
coating deposition

Fig. 4 Plasma Sprayed Samples

Fig. 7 Surface Roughness Comparison of Fly ash, Fly ash + Bauxite 10% and
Fly ash + Bauxite 20% coatings made at different power levels.
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Fig. 8  Scanning electron micrographs of fly ash + bauxite 10% coated    

samples at 10, 12, 16 & 20 kW power level.

CONCLUSIONS

• Fly ash along with bauxite can be coated on metal substrates.
• Maximum adhesion strength of 4.924 MPa is obtained for the composition 

fly ash and bauxite (10%), coated on mild steel at 16kW torch power level
• Minimum surface roughness of 10.0102 Ra (micron) is measured at 20kW 

power level for fly ash coating. 
• Efficient melting is observed at 16kW power level.
• X-Ray Diffractograms shows with increase in power level formation of 

tridymite, mullite and iron oxide (Fe3O4) is favourable.
• It is found that 16 kW power level is the optimum condition for deposition 

using these raw materials.
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Fig. 3 SEM images of Raw materials

Raw 
materials

Constituents (Oxides) in Wt. % LOI
SiO2 Al2O3 Fe2O3 TiO2 CaO 

Fly ash 61.2 31.5 2.6 1.25 2.75 0.7
Bauxite 4.0 43.0 23.0 3.0 3.0 24.0

Table 1.Weight Chemical analysis of raw materials.

RESULTS

Fig. 5 Adhesion Strength Comparisons of Fly ash, Fly ash + Bauxite 10% and

Fly ash + Bauxite 20% coatings between Al & MS substrates.

Fig. 6 Adhesion Strength Comparisons of Fly ash, Fly ash + Bauxite 10% and
Fly ash + Bauxite 20% coatings on Al & MS substrates.
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Fig. 9 X Ray Diffractograms Comparison of Composition Fly ash raw and coated at 10.12,16 & 20   
kW operating power level.

Fig. 10 X Ray Diffractograms Comparison of Composition Fly ash+ Bauxite 10% raw and coated at  
10.12,16 & 20 kW operating power level.

Fig. 11 X Ray Diffractograms Comparison of Composition Fly ash+ Bauxite 20% raw and coated at  
10.12,16 & 20 kW operating power level.
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