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Table 1  Chemical composition of alloys (ω/%) 

Content 

Alloy 

Mg Zr Cr La Al 

Al-4.5Mg 4.5 - - - Bal. 

Al-4.5Mg-0.1Cr-0.28La 4.5 - 0.1 0.28 Bal. 

Al-4.5Mg-0.09Zr-0.1Cr-0.14La 4.5 0.09 0.1 0.14 Bal. 

Al-1.0Cr-2.8La - - 1.0 2.8 Bal. 

Al-0.9Zr-1.0Cr-1.4La - 0.9 1.0 1.4 Bal. 
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Table 2  The effect of Zr�

��

�Cr and La combined additions on  

hardness of alloys 

Hardness, HB/MPa 

Alloy 

As- 

cast 

As- 

homogenized 

As- 

deformed 

Al-4.5Mg 660 658 1201 

Al-4.5Mg-0.1Cr-0.28La 697 703 1235 

Al-4.5Mg-0.09Zr-0.1Cr-0.14La 736 740 1277 
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Fig.1  The effect of Zr�Cr and La combined additions on hardness 

of deformed and annealed Al-Mg alloys 
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Fig.2  Optical micrographs of alloys: annealed for 1 h at 205 : �

(a) Al-4.5Mg; (c) Al-4.5Mg-0.1Cr-0.28La; (e) Al-4.5Mg- 

0.09Zr-0.1Cr-0.14La; annealed for 1 h at 265 : (b) �

Al-4.5Mg; (d) Al-4.5Mg-0.1Cr-0.28La; (f) Al-4.5Mg- 

0.09Zr-0.1Cr-0.14La 
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Table 3  Tensile properties of alloys 

As-deformed  As-anealed(300 �, 1 h) 

Alloy 
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Al-4.5Mg 382.6 292.7 6.7  248.1 96.6 26.3 

Al-4.5Mg- 

0.1Cr-0.28La 

407.8 371.8 5.2  279.0 114.0 28.3 

Al-4.5Mg-0.09Zr 

-0.1Cr-0.14La 

445.0 379.1 7.3  299.2 147.1 32.2 
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Fig.3  SEM images and EDS analysis of as-homogenized 

Al-1.0Cr-2.8La and Al-0.9Zr-1.0Cr-1.4La alloys: 

Al-1.0Cr-2.8La SEM micrograph (a)and EDS analysis of 

square phase(b)�Al-0.9Zr-1.0Cr-1.4La SEM micrograph (c) 

(e)and EDS analysis of square phase(d)and dispersoid (f) 
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Table 4  The EDS analysis results of square phase and 

dispersoid in as-homogenized alloys Al-1.0Cr- 
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Alloy Phase Al Zr Cr La 

Al-1.0Cr-2.8La Square 

phase 

87.08 0.00 8.35 4.57 

Al-0.9Zr-1.0Cr-1.4La Square 

phase 

85.91 1.33 8.42 4.34 

Al-0.9Zr-1.0Cr-1.4La Dispersoid 98.73 0.26 0.84 0.17 
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Fig.4  XRD patterns of as-homogenized alloys: (a) Al-1.0Cr- 

2.8La and (b) Al-0.9Zr-1.0Cr-1.4La 
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The Strengthening Effect of Al-Zr-Cr-La Dispersoid to Al-Mg Alloy 
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Abstract: The strengthening effects of Al-Zr-Cr-La dispersoids to Al-Mg alloys have investigated. The results show that adding Cr and La 

and adding Zr, Cr and La at tha same time can improve the hardness and strength and the capability to inhibit the recrystalization for the 

Al-Mg alloys. Comparing wih adding Cr and La, adding Zr, Cr and La at the same time has more obvious effect to inhibit the 

recrystalization and increase their hardness and strength. 

Key words: Al-Zr-Cr-La dispersoid; recrystalization; strengthening effect 
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