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The laser engineered net shaping (LENS) platform offers the advantage of a more homogenous microstructure evolving from component manufacture by the direct energy deposition (DED) technique, compared to typical selective laser melting (SLM) platforms. This is a breaking edge advanced manufacturing technique with the possibility of changing the perception of design and manufacturing as a whole. However, this technique is at an early stage of development, and very little is known about the fundamental physics relating process mechanisms to the material processing. Fundamental to the process is parameter variations that allow for process optimization and improvements in material properties to be achieved. This work entails an experimental study of microstructural features, tensile strength and micro hardness property of the LENS fabricated Ti-6Al-4V test samples. The samples were deposited at power densities between 8.751-21.883J/mm2 against varied powder feed rate (1.6-4.08g/min) and; a 25%, 50% and 75% overlap/hatch-spacing. The micrographs produced by a scanning electron microscope revealed refined microstructure composed of a typical dual - phase, with -phase lamellae dissolved in the -phase. The X-ray Diffraction analyses revealed dominant compounds evolved during processing at moderate to high power densities. In addition, lower powder feed-rates at low power densities were found to be detrimental to both the micro hardness and tensile properties. 
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