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Abstract. The recrystallization behaviors of Al-Er and Al-Er-Zr alloy at different aging states have 
been investigated. The results indicate that the recrystallization temperature of Al-Er-Zr alloy is 
significantly higher than that of Al-Er alloy. Al-Er-Zr alloy at over aged state after 60% cold rolled 
has the highest recrystallization temperature. 

Introduction 

The strength of aluminum alloys at elevated temperature can be improved by the formation of 
thermal-resistant precipitates by addition of Sc or Zr [1,2]. Composite addition of Sc and Zr can 
enhance the precipitation strengthening and thermal stability of the alloy due to the formation of 
core/shell structured Al3(Sc,Zr) dispersoids [2,3]. Er is a cheaper yet effective alternative element of 
expensive Sc, the addition of Er is also capable of precipitation strengthening due to the formation 
of Al3Er dispersoids [1,4]. Previous research has revealed a synergetic effect between Er and Zr on 
the precipitation hardening of Al-Er-Zr alloys with the formation of Al3(Er,Zr) dispersoids [4,5]. 

A dense distribution of thermally stable dispersoids can not only give a significant contribution 
to strength of alloys by precipitation strengthening, but also stabilize the subrain structure by 
exerting Zener-drag on subgrain boundaries, thus preventing recrystallization [6,7]. There are two 
different conditions under which dispersoids can form to prevent recrystallization [6]. One is that 
dispersoids have been formed in the alloys before deformation [8,9]. Another is that dispersoids 
nucleate and grow before recrystallization takes place during annealing [10,11]. In this paper, we 
investigated the recrystallization behaviors of Al-Er and Al-Er-Zr alloys at different aging states. 

Experimental procedures 

The experimental alloys were prepared by ingot metallurgy method. The chemical composition 
was verified using x-ray fluorescence spectroscopy as shown in table 1. All the samples were firstly 
solutionized in air at 640°C for 24h, then quenched in water to room temperature, and aged in air 
isochronally with increments of 25°C, each lasting 3h. For Al-Er-Zr alloys, the samples were aged 
isochronally from 150°C, terminating at 375°C (under aged state), 425°C (peak aged state) and 
500°C (over aged state). For Al-Er alloys, the samples were aged isochronally from 150°C to 300°C. 
After that, all the samples were cold rolled to 60% and followed by isothermal annealing at 
different temperatures for one hour. Vickers microhardness was measured on polished samples with 
a load of 200g and a dwell time of 10s with at least 10 independent measurements, and electrical 
conductivity was also measured with at least 10 independent measurements. Slices for transmission 
electron microscopy (TEM) samples were cut from the plate and were ground to less than 70 μm 
and punched into 3mm discs. Then thin foils for TEM observation were prepared by twin-jet 
polishing with an electrolyte solution consisting of 30% HNO3 and 70% methanol below -30°C. 
TEM observation was carried out by using a JEOL 2010 microscope with an operating voltage of 
200 kV. 
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