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Fig. 3 SEM images of Al80Fe10Ti10 samples sintered at 

880 °C 
In Figure 3 shows SEM images of the 

sintered samples at 880 °C. At this sintering 
temperature for up to 5 minutes, the powders are 
in an early stage of sintering. Because of this, 
compacts were sintered at higher temperatures of 
1000 and 1200 °C with 40 to 60 seconds holding 
times.  

At higher sintering temperature 
formation of sintering necks between powder 
particles and presence of small pore (less than 
5� m) in the material structure (Fig. 4) can be 
observed. 
 

 

 
Fig. 4. SEM images of the Al80Fe10Ti10 samples sintered 
in the induction at temperature: a) 1200 ° C, 40 seconds 

hold time; b) 1200 ° C, 60 seconds hold time. 
The XRD patterns of Al80Fe10Ti10 

samples sintered in the induction at 1100 °C for 
60 seconds and 1200°C at 40 hold times and the 
starting Al80Fe10Ti10 amorphous powder 
obtained by wet mechanically alloyed are 
presented in Figure 5. Short sintering times have 
not ensured the formation of an amorphous 
metallic foam, due to the fact that the sintering 
temperature is high (between 1000 and 1200 ° 
C) and exceeds the first crystallization 
temperature of the amorphous powder, which 
according to DSC analysis is about 360 °C [12]. 
 After crystallization of the Al80Fe10Ti10 

amorphous powder during induction sintering, 
intermetallic compounds resulted: Al13Fe4, 
AlFe, AlFe3, Al3Ti, aluminum and titanium 
carbide (Al4C3, TiC). We can say that the 
induction sintering of amorphous powder 
samples yielded intermetallic compound based 
foams.  

The presence of carbides in the material 
structure is due to benzene used as a process 
control agent. It was reported that the use of 
process control agents of mechanical alloying, 
including benzene (C6H6) produce the powders 
contamination with carbon. During sintering at 
elevated temperatures carbide formation is 
favored [13]. 
 The value of the relative density determined 
by calculation, for the sintered samples at 1000 
° C with holding time of 60 seconds, is about 0,7. 

According to the classification behavior of 
metallic foams compressive made by R. Florek 
et al. in [14], our metallic foams behaves in 
compression as a very brittle foam (Fig. 6). 
 


