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Optimization for high speed manufacturing of Ti-6Al-4V alloy by a selective
laser melting technique
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Abstract Selective laser melting (SLM) technique is one of the additive manufacturing processes, in which functional,
complex parts can be directly manufactured by selective melting layers of powder. SLM technique has received great
attention due to offering a facile part-manufacturing route and utilizing a hard-to-manufacturing material (e.g. Ti6Al4V).
The SLM process allows the accurate fabrication of near-net shaped parts and the significant reduction in the consumption
of raw materials when compared to the traditional manufacturing processes such as casting and/or forging. In this study, we
focus the high-speed additive manufacturing of Ti6Al4V parts in the aspect of manufacturing time, controlling various
process parameters.
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Fig. 1. SEM images of LPW Ti-6Al-4V powder and powder size distribution of LPW Ti-6Al-4V powder.
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Fig. 2. As-built samples produced in SLM at different conditions.
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Fig. 3. Representative illustration for the possible mechanism
of the balling effect.
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Fig. 4. Accuracy measurement results of Ti-6Al-4V parts.
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Fig. 5. Optical images of SLM-produced Ti-6Al-4V parts at
different conditions.
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Fig. 6. (a) Density and (b) microhardness results of Ti-6Al-4V
parts.
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Fig. 7. Stress-Strain plots of Ti-6Al-4V parts.
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Table 1
A summary of scan speed condition via typical SLM process
Scan speed UTS Elongation
(mm/s) (MPa) (%)
Cast (ASTMF1108) - 860 >8
Wrought (ASTM F1472) - 930 >10
Vilaro [7] 600 1206, 1166 7.6, 1.7
Facchini [8] 225 1095 8.1
Mertens [9] 710 1321 2
In this study 2000 1268 6.7%
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