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Abstract 

This paper presents a characterization study of titanium alloy (Ti-6Al-4V) micro-struts manufactured using selective 
laser melting (SLM). Previous test results from sandwich structures with titanium alloy micro-lattice cores showed 
that the material experienced brittle fracture failure, although it had a reasonable specific strength. Therefore, the 
microstructure present in the struts has been investigated in order to understand its influence on the mechanical 
behaviour. Conclusions on the way forward for improved mechanical behaviour, by the use of subsequent heat 
treatment and careful control of the manufacturing process can then be identified. 
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1. Introduction 

The University of Liverpool has investigated the use of selectively laser melted (SLM) micro-lattice 
structures within a number of engineering areas including medical devices and aerospace mechanical 
structures, such as lightweight sandwich constructions [1, 2]. Previous work reported that the specific 
strength of titanium alloy (Ti-6Al-4V) micro-lattice structures is competitive with that of aluminum 
honeycomb [3] and this is especially true if the energy density is high (higher laser powers and long 
exposure times) during the SLM process, with optimum results being obtained with a laser power of 200 
Watts and an exposure time of 1000 s. This combination of parameters for the Ti-6Al-4V micro-lattice 
structure core resulted in a more localized impact area in the sandwich constructions as compared to 
aluminum honeycomb core [4]. A more localized impact area means that a smaller area is affected by 
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5. Conclusion and Ongoing Study 

In this study the diameter of the SLM Ti-6Al-4V micro-struts was determined from the transverse 
cross-section geometry. The characterization of the microstructure has led to the observation of dendritic 
structures due to cross contamination with other powders, which had caused uneven mechanical 
properties along the micro-struts. Elemental analysis identified the problem of contamination and it is 
likely to be a significant problem with this technology if the equipment is used with more than one 
powder. It has been shown that heat treatment can significantly change the microstructure dispersing the 
contamination and creating a uniform microstructure, but without causing excessive grain growth that 
would have a deleterious effect on the mechanical properties. Based on these results, the current ongoing 
study focuses on effect of contaminant on mechanical properties of SLM Ti-6Al-4V micro-lattice 
structure and looking forward in ways to improve the condition.  
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