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Design by Heat Conduction Analysis for Additive Manufacturing of Copper Alloy Heat Sink:
Consideration of Temperature-dependent Properties and Uncertainty in Heat Transfer Coefficient
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This paper describes the design of copper alloy heat sink based on the heat conduction analysis by FEM
and its additive manufacturing. The temperature-dependent thermal properties of the additively
manufactured copper alloy were measured first. To reduce the maximum temperature in the initial design
of the heat sink, the heat conduction paths were designed considering the manufacturability based on the
knowledge or know-hows of successful laser powder bed fusion additive manufacturing. It was found that
the temperature-dependence of the thermal conductivity contributed to reduce the temperature effectively.
The heat transfer coefficient was assumed to be constant, because water temperature was not analyzed.
Therefore, it was regarded as the uncertain parameter considering the water temperature rise. It was
confirmed that the designed heat conduction paths work well. The assemblability was also considered and
circular holes for mechanical joint were designed. They were successfully manufactured with the help of

peripheral support.
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[X]-1 Initial design of heat sink for electron beam converter
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[X]-2 Temperature-dependent thermal propertiess
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[X]-4 Temperature distribution for initial design
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[X]-6 Design improvement by heat conduction paths and
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[X]-9 Temperature distribution for final design
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