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Abstract

The thermal conductivity of metal powder which is used for additive manufacturing is investigated
theoretically and experimentally. The theory of instantaneous point source of heat is used to derive the equation
to calculate the thermal conductivity of metal powder. Using this equation, the thermal conductivity of

chromium molybdenum steel, copper, and nickel powders are obtained experimentally.
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[ Material: Cu

Shape: Regular
[ Particle diameter: 30 pm
+ Heat source: CO2 laser
[ Irradiation energy: 20.25 J
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1) H. S. Carslaw, J. C. Jaeger : Conduction of Heat
in Solids, Oxford at the Clarendon Press, 1959,
255.

Captions

Fig.1 SEM image of metal powder

Fig. 2 Model of heat source

Fig. 3 Model of Heating

Fig. 4 Experimental set-up

Fig. 5 Main part of experimental set-up

Fig. 6 Output wave

Fig. 7 Influence of Bulk density on thermal
conductivity

Fig. 8 Integrating sphere

Fig. 9 Absorption of metal powder

Fig. 10 Influence of porosity of consolidated material
on Young's modulus

Fig. 11 Influence of porosity of consolidated material
on Tensile strength

Fig. 12 Influence of porosity of consolidated material
on thermal conductivity

Fig. 13 Residual stress in consolidated material

Table 1 Metal powder used



