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Table 1  Chemical composition of the alloys (ω/%) 

Sample No. Si Fe Co Er Zn Cu Al 

0# 10.78 1.51 2.27 0 - - Bal. 

1# 10.7 1.50 2.26 0.11 <0.01 <0.01 Bal. 

2# 10.43 1.49 2.24 0.29 <0.01 <0.01 Bal. 

3# 9.99 1.49 2.24 0.52 <0.01 <0.01 Bal. 

4# 10.87 1.48 2.23 0.71 <0.01 <0.01 Bal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

· 1  Al-10Si-1.5Fe-2.25Co-XErIfsab 

Fig.1  Optical microstructures of the Al-10Si-1.5Fe-2.25Co-XEr alloys: (a) X=0, (b) X=0.1, (c) X=0.3, (d) X=0.5, and (e) X=0.7 
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· 2  Al-10Si-1.5Fe-2.25Co-XErIfDU�V��T 
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Fig.2  Ultimate tensile strength, elongation and hardness of Al- 

10Si-1.5Fe-2.25Co-XEr alloys at room temperature 
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· 3  Al-10Si-1.5Fe-2.25Co-XErIfVW¹º»¼ 

Fig.3  Tensile fracture morphologies of Al-10Si-1.5Fe-2.25Co-XEr alloys: (a) X=0, (b) X=0.1, (c) X=0.3, (d) X=0.5, and (e) X=0.7 
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· 4  Al-10Si-1.5Fe-2.25Co-XErIfXYvc®¯°{ 

Fig.4  Wear losses and friction coefficients of Al-10Si-1.5Fe- 

2.25Co-XEr alloys 
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· 5  Al-10Si-1.5Fe-2.25Co-XErIf½x®¯°{ 

Fig.5  Instant friction coefficients of the Al-10Si-1.5Fe-2.25Co-XEr alloys: (a) X=0, (b) X=0.1, (c) X=0.3, (d) X=0.5, and (e) X=0.7 
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 6  Al-10Si-1.5Fe-2.25Co-XEr��������� 

Fig.6  Wear surface topographies of the Al-10Si-1.5Fe-2.25Co-XEr alloys: (a) X=0, (b) X=0.1, (c) X=0.3, (d) X=0.5 and (e) X=0.7 
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 7  Al-10Si-1.5Fe-2.25Co-XEr��� SEM��$�%&'(� EDS)* 

Fig.7  SEM morphologies and EDS results of marked points for the Al-10Si-1.5Fe-2.25Co-XEr alloys: (a) X=0.1, (b) X=0.3, 

(c) X=0.5, and (d) X=0.7 
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 8  +, Er��-., 0.5%Er��� XRD/ 

Fig.8  XRD patterns of Al-10Si-1.5Fe-2.25Co-XEr alloy 
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Abstract: The effects of rare element Er on microstructure and properties Al-Si-Fe-Co alloy were studied by optical microscope (OM), 

scanning electron microscopy (SEM)/energy dispersive spectrometer (EDS), X-ray diffraction (XRD), room temperature tensile and 

frictional wear. The results show that the Er element can effectively refine the eutectic silicon structure in the high-iron aluminum-silicon 

alloy after Co metamorphism. When the addition amount of Er element is 0.5wt%, the eutectic silicon has the best refining effect; At the 

same time, α-Al also obtains a certain refinement, and excessive Er will lead to the precipitation of acicular Al

3

Er phase, but the Er 

element has no obvious refinement effect on the bulk iron-rich phase. With the refinement of eutectic silicon, the plasticity of the alloy is 

enhanced and the tensile strength is also improved. When the Er content is 0.5wt%, the maximum tensile strength is 160.8 MPa and the 

elongation after fracture is 1.89% which are increased by 5.0% and 19.6%, respectively, compared to those of the alloy without Er addition. 

However, when excessive Er element is added, acicular Al

3

Er phase will precipitate out, weakening the metamorphism effect of blocky 

Fe-rich phase and reducing the strength and plasticity of the alloy. At the same time, with the increase of Er content, the distribution of the 

second phase structure becomes more uniform, the hardness of the alloy increases, and the wear rate and friction coefficient decrease. 

Key words: Al-Si-Fe-Co alloy; Er element; microstructure; refinement and modification; mechanical properties 
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