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Fabrication of AFA-SIC Composites by Thermal Spray Process
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Abstract : Metal matrix composites(MMCs) reinforced with ceramic particulates
attention because their high specific strength,

are receiving increasing
low coefficient of thermal expansion and excellent wear
resistance. Especially, Al-based composites(AMCs) have been widely applied for the aerospace and automotive
industries. Such composites are mainly fabricated by the cast, powder metallurgy and infiltration process. In
this study, S8iC particulate reinforced Al-based composites were fabricated by thermal spray process and their
wear behavior were investigated. Composites with different spray parameter were fabricated by using flame
spray apparatus. Microstructure and wear behavior of the composites were observed by scanning electron

microscope(SEM) and electron probe micro-analysis{EPMA).
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Table 1 Thermal spray process parameters

Oxygen gasg pressure | 0.21 [MPal

Acetvlene gas pressure | 0.10 [MPal

Powder feed rate 0.23 [Kg/min]

Spray distance 60, &0, 100, 120 [mm)]
SiC volume fraction 6, 9, 12 [%]

Table 2 Chemical composition of STB-2 allay (wt%)

C 51 Mn Cr P 5 Mo

095 | 015 130
110 | 0.35 160

<050 <0.025|<0.025( <0.08

Fig. 1 SEM photographs of powder used :
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Fig. 2 Microstructure of composite coating layer as to spray distance
@) 60 mm, b) 80 mm, ¢) 100 mm, d) 120 mm

Fig. 3 EPMA map of composite coating layer for Al, Si and C
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Fig. 4 Wear reat of composit coating layer as (a) spray distance and (b) SiC volume fraction

Fig. 5 SEM photographs of worn surfaces as to spray distance
:a) 60 mm, b) 8 mm, ¢) 100 mm, d) 120 mm
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Fig. 7 SEM photographs of worn surface as to SiC volume fraction :

a) 0%, b) 6%, ¢) 9%, d) 12%

Fig. 8 SEM photographs of wear debris as to SiC volume fraction :
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