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ª 1  «DJKQ¬JKs®¯ 

Fig.1  Bulk samples fabricated by SLM (a) and failed samples (b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ª 2  ¬JK®¯°±²^s³´µ¶ 

Fig.2  Microstructure of failed sample (a) and agglomeration of 

CNTs in failed sample (b) 
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Table 1  Density and UTS of CNTs-AlSi10Mg composites 

with different CNTs contents 

CNT, ω/% 0 0.05 0.1 0.5 2 

Density/% 98.04 97.8 94.7 91.23 Failed 

UTS/MPa 406±10.2 441±2.3 270±7.4 227±8.8 Failed 
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ª 3  ·¸ CNTs[\ CNTs-AlSi10MgVP"#¹º»³´µ¶ 

Fig.3  Microstructure of CNTs-AlSi10Mg composite longitudinal section with different CNTs contents: (a) 0%, (b) 0.1%, (c) 0.3%, and  

(d) 0.5% 
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Fig.4  Keyhole (a) and gas pores (b) in SLMed alloys 
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ª 5  À®ÁÂqrsST CT�i 

Fig.5  Defects inspected by nano-CT technology: (a) AlSi10Mg 

alloy and (b) CNTs(0.5%)-AlSi10Mg composite 
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Table 2  Statistical analysis of defects for pure AlSi10Mg alloy and CNTs-AlSi10Mg composite with 0.5% CNTs addition 
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ª 6  2 PÁ�h�� 50 µmÃwqrsÄÅÆ§�h� 
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Fig.6  Relationship between sphericity and diameter of defects 

with equivalent diameter below 50 µm in AlSi10Mg and 

CNTs- AlSi10Mg 
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Fig.7  Distributions of equivalent diameter of pores and their 

lognormal curves fitting of AlSi10Mg alloy (a) and 

CNTs(0.5%)-AlSi10Mg composite (b) 
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Fig.8  Distributions of sphericity of pores and their lognormal 

curves fitting of AlSi10Mg alloy (a) and CNTs 

(0.5%)-AlSi10Mg composite (b) 
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Abstract: Pure AlSi10Mg alloy and carbon nanotubes (CNTs)-AlSi10Mg composite with different CNTs additions were fabricated by 

selective laser melting (SLM). The CNTs-AlSi10Mg composite is strengthened when the CNTs content is lower than 0.05 wt%. With the 

increasing CNTs content, however, the strength is decreased significantly because of the poor density. In order to understand the influence 

of CNTs on the defects in SLMed AlSi10Mg alloy, nano-CT technology was used to get the 3D information of the defects. The results 

indicate that the volume fraction of large defects (with diameter larger than 50 µm) in the total volume of defects is increased from 12% to 

46% in CNTs(0.5wt%)-AlSi10Mg composite. The number of gas pores in CNTs(0.5wt%)-AlSi10Mg composite are significantly increased. 

The diameter of gas pores in CNTs(0.5wt%)-AlSi10Mg composite are larger than that in pure AlSi10Mg alloy. The agglomeration of CNTs 

in the powder and gas adsorption are the fundamental reasons for the increase of the two types of defects. 

Key words: selective laser melting; AlSi10Mg; carbon nanotubes; defect; nano-CT 
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