
mailto:kwakzosia@gmail.com






 

A R C H I V E S  o f  F O U N D R Y  E N G I N E E R I N G  V o l u m e  1 5 ,  I s s u e  2 / 2 0 1 5 ,  5 9 - 6 4  62 

 
Fig. 5. Macrostructure of longitudinal cross section, 7003 alloy 

sample - ingot middle section 
 

 
Fig. 6. Macrostructure of longitudinal cross section, 7003S alloy 

sample - ingot middle section 
 

 
Fig. 7. Microstructure of transverse cross section, 7003 alloy 

sample - ingot edge section 
 

 
Fig. 8. Microstructure of transverse cross section, 7003 alloy 

sample - ingot edge section 

 
Fig. 9. Microstructure of transverse cross section, 7003 alloy 

sample - ingot edge section 
 

   
 

   
Fig. 10. Microstructures of transverse cross section, 7003 alloy 

sample 
 

Using a scanning electron microscope (SEM) Hitachi S-
3400N with a EDS Thermo microanalysis unit, phase composition 
observation of the studies material was conducted (fig.11-13), as 
well as chemical elements present in the microareas were 
analysed qualitatively and quantitatively (fig.14).  

 
 

 
Fig. 11. Microstructure of transverse cross section, 7003S alloy 

sample, 800x 
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Fig. 12. Microstructure of transverse cross section, 7003S alloy 

sample, 1500x 

 
Fig. 13. Microstructure of transverse cross section, 7003S alloy 

sample, 4000x 
 
 

 
Accelerating Voltage: 20.0 kV Mg Al Cu Zn 

7003S ( pkt 1) 3.33 79.76 1.00 15.91 
7003S (pkt 2) 3.26 80.21 1.27 15.26 
7003S (pkt 3) - 92.61 - 7.39 
7003S (pkt 4) - 91.45 0.85 7.70 

Fig. 14. Chemical composition in microareas, 7003S alloy 
sample, measurement points marked (% weight) 

 
Based on the macrostructure analysis, comparatively 

the fewest precipitates and with the smallest dimensions can 
be observed in 7003 alloy. This results from the low 
supersaturation temperature. Bigger precipitates were observed 
for the 7003S alloy, and the 7010K alloy was characterised 
by clear dendritic structure.  

In the alloy's microstructure (fig.12) microdendritic 
segregation is visible, in interdendritic regions, bright, needle-
shaped precipitates, containing mainly Al, Zn, Mg are found Cu. 
At the grain boundaries (fig.12-13) phases rich in Al, Fe, Cu and 
Zn were identified. Also, intermetallic phases containing mainly 
Al-Fe (65,5% Al and 23% Fe), with some amount of Zn, Mg and 
Ni are visible. Moreover, at the grain boundaries there are a few 
phases containing Si, apart from the elements mentioned above. 

 
 

3.3. Strength tests 
 

The hardness tests (fig.15) show that the 7003S alloy had the 
highest HB value (about 99HB), practically within the whole 
volume of the sample, with the exception of measurement number 
7. The 7010K alloy has the lowest hardness (the average value is 
80 HB). The hardness for the 7003 sample was about 96 HB. 

 

 
Fig. 15. The HB hardness chart for the 7003S, 7003 and 7010K, 

the measurements taken from the middle of the sample to the edge 
 

The highest tensile strength was noted for 7003 alloy (fig.16). 
The highest yield point also belongs to the 7003 alloy (fig.17), 
lower Rp0,2 to 7003S alloy, the lowest belongs to 7010K. 

 

 
Fig. 16. Tensile strength chart, transverse and longitudinal cross-

section, middle and edge of the sample 




