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Experimental study on interaction of powder apparent density and heat transfer
on the quality of parts made in selective laser melting

Seyed Ali Fatemi, Jamal Zamani Ashani”

Department of Mechanical Engineering, K. N. Toosi University of Technology, Tehran, Iran
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ARTICLE INFORMATION ABSTRACT

This paper presents an experimental study on interaction effects of apparent density and heat transfer
charactristics of metal powder by Direct Metal Laser Sintering device which is developed at K. N. Toosi
university of technology. Selective Laser Melting (SLM) is a direct fabrication of part through layer by
layer powder deposition and successive laser beam irradiation. One of the important properties of the
SLM is thermal conductivity and thermal diffusivity of the metal powder. In this paper, thermal
conductivity and diffusivity of metal powder with various apparent densities were studied. According to
the method of measuring (the difference between two temperatures), The tests showed the dependency
of thermal properties to metal powder apparent density. Variations in apparent density was established
through the pressure applied to the raw powder bed. This study was performed between apparent
density of 44.75% to 56.4% compared to the density of pure iron. Comparing the samples which is
produced in different densities, it is concluded that the pressure applied to the raw powder bed had an
optimum point of arrest. In fact, the best quality of the manufactured parts, in density of about 46% was
obtained.
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Fig. 1 Experimental device, test setup
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powder
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Table 1 The composition of the powder grain size used in the
experiment
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Fig. 4 Testing set up for powder thermal properties
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Fig. 5 Apparent density changes according to the applied pressure iron
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Table 2 Thermal properties of powders in different apparent density

K a  hepb S8 el JEx (L)
6.27 3.80 44,75 3513.2 0
17.34 10.07 47.0 3690.2 10
23.46 13.21 48.9 3840.4 25
31.14 16.47 51.3 4028.2 50
35.90 18.21 54.0 4242.7 75
39.52 19.11 56.4 4425.1 100
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Fig. 8 Top view of produced samples
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Fig. 9 Variations of thermal diffusivity and thermal conductivity in
different density
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Fig. 7 Temperature changes over time in T3 locations and different
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