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One of the challenges in Additive Manufacturing is that the microstructure tends to be 
columnar rather than equiaxed.  This can lead to manufacturing defects such as hot 
tears/cracks and anisotropic properties.  The columnar grain morphology is caused by a 
combination of the processing conditions, particularly the high temperature gradient and 
cooling rates, the choice of alloy compositions in the alloys that tend to have low solute 
contents and the lack of the use of grain refiners.  This presentation will discuss the 
approaches that can be taken to generate fine equiaxed grain sizes in additive 
manufacturing processes.  These include the use of grain refiners, modification of alloy 
composition, and the use of ultrasonic treatment.  Furthermore the role of processing 
parameters will be considered using the Interdependence Model. Examples of fine 
equiaxed grains in additively manufactured and/or laser processed aluminium alloys, Ti-
6Al-4V and other Ti alloys, and magnesium alloys will be shown.    
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