Measurements of the effective thermal conductivity of composite
metal powders for additive manufacturing
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Introduction Results and Discussion

Motivation 1: Selection of high thermal conductivity (TC) composite powders
Rotation direction « Optimization of effective thermal conductivity (ETC)
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 Reduction of ETC of composite powder beds likely originate from morphology change
 Direct measurements of TC by calculating temperature vs. time profile of powder bed

Powder materials Conclusions and future work

ETC of powders

» ETC of all powders (metals + composites) reveals large discrepancy
compared to bulk TC of materials (~ 1000 times lower)

» Selection of high TC materials based on ETC value of powder is not viable
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Parameters that affect ETC
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« The most dominant factors are temperature and oxidation among all
parameters

Future work

Backscattered electron (BSE)

» Systematic study on heat transfer mechanism between powder particles

I within a powder bed system
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