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3D printing of short carbon fiber composites are used for mechanical
structures recently. The printing, however, sometimes includes large void between printing paths. In
order to understand the void nucleation process, the present study deals with the printing process
simulation using moving particle semi-implicit method. The paper shows the novel composite particles
and realizes the simulation of melting and fusion process with considering latent heat of the
thermoplastic resin. The result obtained is compared with the experimental result and shows
excellent agreement.
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Fig.1 Relationship between liquid fraction, temperature, and

enthalpy in a composite particle model with phase change.
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Fig.2 3D model of MPS simulation (£=0 s)
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Fig.3. Display method in 3D simulation results
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Fig.4 Display position in 3D simulation results
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(a) Distribution of temperature during injection at z = 50um
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(b) Distribution of temperature during injection at z = 320um.

338 5083355es
° &
e &,
&, % 00nA0 S
Sleous %
o
000000000000¢ 20000000
Y
Temperature[°C]
80 1225 165 207.5 270
-_—

|

z
(c) Distribution of temperature during injection at z = 700um.
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(d) Distribution of temperature during injection at z = 1050um.

Fig.5 Analyzed results of temperature distribution for Onyx obtained by the 3D proposed
method based on MPS method.
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Fig.6 Comparison image of analysis result and experimental result
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Fig.7 Fusion process simulation between two paths.

Fig.8 Effect of orthotropic thermal conductivity.
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