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Abstract

Ti-6Al-(sub4)V produced by laser powder bed fusion can achieve mechanical properties
similar to its wrought counterpart if an appropriate post-process heat treatment is applied.
The response of the material to post-process heat treatment depends on the prior-beta
grain size in the as-built condition. The current article illustrates that a reduction in hatch
distance can cause coarsening of prior-beta grains due to retained heat that reduces the
cooling rate. On the other hand, an increase in scan speed refines prior-beta grains.
Unfortunately, an increase in scan speed has to be accompanied by a reduction in hatch
distance to prevent an increase in porosity and the potential grain refinement is then
cancelled out. The use of a faster scan speed in combination with a smaller hatch distance
significantly improves roughness of the top surface. EBSD in combination with
reconstruction of prior-beta grains is an effective technique to quantify prior-beta grain size.
Furthermore, the use of Rosenthal’s equations allows quick calculation of cooling rate that
can be used to predict the dependence of priorbeta grain size on process parameters.
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