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Fig. 1. XRD diffractogram for sample of cast iron with weight 
percentages of individual phase components calculated via RIR 
methodology

3.2. Metal powders compact

The problem with distinguishing between cast iron 
matrix components, which do not differ significantly in terms 
of X-ray density, prompted the authors to perform the CT 
- XRD comparative analysis for two-phase materials (Fe-
Ti powder compacts), made   from ingredients of relatively 
similar atomic masses, while varying their mutual ratio in 
the structure. As in the case of a cast iron sample, the XRD 
technique confirmed its effectiveness in qualitative and 
quantitative analysis of titanium and iron samples. Results 
obtained from diffraction patterns (Fig.3) are consistent 
with the designed composition of the studied compacts, 
with a maximum error of 6 wt.% (Table 1). Comparable and 

even a little better values, with maximum 4 wt.% error were 
obtained for the CT technique analysis (Table 1), however, 
as mentioned earlier, spatial analysis of CT reconstructions, 
in addition to specifying the volume fraction of individual 
components, allowed also for the analysis of the morphology 
and uniformity of distribution of the individual elements 
used to produce the compacts (Fig.4). It is also possible 
to determine the size distribution of the precipitates of the 
individual components in a volume of the structure (various 
colors that appear in the reconstruction image - figure 4c 
-correspond to the different sizes of the iron powder particles) 
and to determine whether they are dispersed or if they form 
conglomerates.

Fig. 3. XRD diffractogram for samples of Fe-Ti compacts with weight 
percentages of iron calculated via RIR methodology

Fig. 2. CT reconstruction quad image with three side view cross-sections and 3D half-clipped representation of spheroidal cast iron sample with 
highlighted graphite precipitations












