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Table 1 Nominal composition of aluminum alloys (ω/%)

Alloys Zn Mg Cu Zr Yb Trace elements Al

7A60 8.6 2.5 2.2 0.16 - ¢0.20 Bal.

7A60+0.30Yb 8.6 2.5 2.2 0.16 0.30 ¢0.20 Bal.
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¬ 1  I�HNO-�O­® 

Fig.1  Hardness-temperature curves of alloys 
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Fig.2  Optical micrographs of the alloys at different annealed 

conditions, for 7A60 alloy: (a) hot extruded condition,  

(b) 470 ·, 2 h, and (c) 480 ·, 2 h, for 7A60+0.30Yb 

alloy: (d) hot extruded condition, (e) 475·, 2 h, and 

(f) 485 ·, 2 h 
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Fig.3  Optical microstructures of T6-tempered alloys treated 

at 480 ·: (a) 7A60 and (b) 7A60+0.30Yb 
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¬ 4  7A60+0.30YbI� 480 ·»¼½¾-T6¿À� 

°±Á4ÂÃH TEMµ¶ 

Fig.4  TEM images of T6-tempered 7A60+0.30Yb alloy 

treated at 480 · under different magnification 
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Fig.5  Relationships between SCC growth rate and stress 

intensity factor for T6-tempered alloys treated at 480 · 
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¬ 6  480 »¼½¾-T6¿À�´ 7A60 I�[ 7A60+0.30Yb 

I�HÊË�Ì SEMµ¶ 

Fig.6  Fractographs of T6-tempered 7A60 and 7A60+0.30Yb 

alloys treated at 480 ·: (a,c) 7A60 and (b,d) 

7A60+0.3%Yb 
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Effect of Yb Additions on Recrystallization Behavior 

and Properties of Al-Zn-Mg-Cu-Zr Alloys 

 

Chen Kanghua, Fang Huachan, Zhang Zhuo, Qi Xiongwei 

(Central South University, Changsha 410083, China) 

 

Abstract: Al-Zn-Mg-Cu-Zr alloys containing Yb were prepared by cast metallurgy. Effects of 0.30 wt% Yb additions on the 

recrystallization behavior and the performances of Al-Zn-Mg-Cu-Zr alloys were investigated by hardness and electric resistance 

measurement, tensile test, stress corrosion cracking test measurement, optical microscopy and transmission electron microscopy. The 

results show that the ytterbium additions to Al-Zn-Mg-Cu-Zr aluminum alloys will increase the recrystallization temperature, obviously 

enhance the resistance to stress corrosion cracking and the fracture toughness property, and slightly increase the strengths and ductility at 

T6 treatment. It is attributed to the dispersoids with Yb containing. Those dispersoids homogeneously distributed in the Al matrix strongly 

pin dislocation and subgrain boundaries, which can significantly retard the recrystallization by inhibiting the nucleation of 

recrystallization.  

Key words: Al-Zn-Mg-Cu-Zr alloys; ytterbium; recrystallization; stress corrosion cracking  
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