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ABSTRACT   
 
Zener type relaxation in Fe-Ga based alloys with Ga content from ~8 and ~28 at.% were identi-
fied and studied using the Dynamical Mechanical Analyser (DMA) and a Forced Torsion Pendu-
lum (FTP). The Zener relaxation caused by reorientation of pairs of Ga atoms in Fe was used to 
evaluate the activation parameters of Ga atom jumps in Fe. An increase in the relaxation strength 
occurred with an increase in the Ga content up to 19 at.% according to an increase in the number 

of Ga-Ga atom pairs (∆∼CGa
2(1-CGa)

2), whereas a decrease in the relaxation strength from 19 to 
28 at.% Ga was assigned to D03 and L12 ordering of Ga atoms in Fe-Ga alloys. Ordering and 
phase transitions in these alloys affected the Zener relaxation parameters and led to the appear-
ance of transient anelastic effects. A study of several ternary Fe-Ga-Al alloys using both temper-
ature dependent and isothermal mechanical spectroscopy (frequency variations from 10-4 to 102 
Hz) was conducted to avoid transient effects which take place at heating or cooling, and to 
measure anelasticity of alloys in the equilibrium state for the chosen temperatures. The Arrheni-
us treatment of relaxation effects in single- and poly-crystals allows identifying the Zener effects 
in ternary alloys and to analyse them with respect to alloy structures.                      
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