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Abstract: In order to study the coalescence mechanisms of thermoplastic polymer powders, a 2D
mathematical model has been established based on Frenkel, Eshelby and Pokluda’s model.
Sintering experiments have been carried out by using two polyamide fibers that can be considered
as infinite cylinders with its length much larger than the diameter. 2D mathematical model has
been validated through comparison with results of sintering experiments as well as Constrained
Natural Element Method (C-NEM) coalescence simulation. This consistence shows that the
proposed coalescence model and experimental results can provide a reference for the numerical
simulation of sintering process.
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Fig. 1 Schematic sintering sequence for two cylinders, where a, a,, a5, X and 8 are the cylinder
radius, initial cylinder radius, final cylinder radius, sintering neck radius and sintering angle®!
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Fig. 3 DMA frequency sweep test of ASSO fiber at 210°C
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Fig. 5 Surface tension of ASSO fiber
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Fig. 6 Schematic diagram of sintering experiment of ASSO fibers
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Fig. 7 Sintering sequence of ASSO fibers at 210°C
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Fig. 8 Comparison of the experimental results with 2D mathematical model and C-NEM
coalescence simulation
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