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Table 1  Coating parameters of TiB
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Spraying current/A Spraying voltage/V 

Primary gas Ar 

/L·min

-1

 

Second gas 

H

2

/L·min
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Powder feed 

rate/g·min

-1

 

Carrier gas/ 

L·min

-1

 

Spraying distance/ 

mm 

700 75 40 11 7 3.5 90~130 
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Fig.1  Morphologies of TiB
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-SiC powders spray dried with solid concentration of 30% (a), 40% (b), 45% (c), 50% (d), 55% (e),  

60% (f) 
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Fig.2  Morphologies of TiB
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-SiC powders spray dried with binder concentration of 1% (a), 3% (b), 4% (c), 5% (d), 6% (e),     

and 7% (f) 
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Fig.3  Morphologies of TiB
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-SiC powders spray dried with SiC concentration of 0% (a), 5% (b), 10% (c), 20%(d), 30% (e) 
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Fig.4  XRD patterns of TiB
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-SiC powders spray dried with 

different SiC concentrations: (a) 0%, (b) 5%, (c) 10%,   

(d) 20%, and (e) 30%  
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Fig.5  Morphology of TiB
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-SiC powder by spray drying (a), and 

the particle size distribution of TiB
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-SiC powder, with the 

inset showing the high magnification SEM image of the 

particles (b) 
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Fig.6  Morphologies of plasma sprayed TiB
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-SiC particles on graphite substrate at various temperatures: (a~c) spray once, (d~f) spray 

three times; and (a, d) 50 È, (b, e) 150 È, (c, f) 250 È 
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Fig.7  Morphologies of plasma sprayed TiB
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-SiC particles on graphite substrate with various spray distance: (a~c) spray once, (d~f) spray 

three times; and (a, d) 90 mm, (b, e) 110 mm, (c, f) 130 mm 
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Fig.8  Surface morphology (a) and EDS analysis (b) of TiB
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Fig. 9  Cross sectional morphologies of TiB
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-SiC coating: (a) low 

magnification and (b) high magnification 
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Abstract: TiB

2

-SiC composite powders were prepared by spray-drying, and the influence of slurry solid content, binder content and SiC content 

on the particle morphology of the spray-dried powder were investigated. TiB

2

-SiC flattening splats were collected on the polished graphite 

substrate by air plasma spraying under the condition of different substrate temperatures and spray distance. The influences of coating parameters 

on the splat morphology were investigated. Besides, TiB

2

-SiC coatings were prepared by air plasma spraying. The results indicate that TiB

2

-SiC 

powder with high sphericity and good fluidity is obtained by spray-drying when the solid content of the slurry is 50wt%, the binder content 5wt%, 

and the SiC content 10wt%. With the increase of the substrate temperature and spray distance, the flat particles gradually decrease to form regular 

disc-shaped particles. Under the flame of plasma, the melting of TiB

2

-SiC particles accelerates and the particles collide with the substrate. The 

molten particles are flattened, rapidly cooled and solidified. Therefore, the TiB

2

-SiC particles are continuously stacked and connected as a 

macroscopic coating. 

Key words: spray-drying; TiB

2

-SiC; plasma spraying; collect flattening splats; deposition mechanism 
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