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ABSTRACT

3D printing technology and its applications have grown rapidly in academia and industry. We consider a 3D
printing system designed for the selective laser sintering (SLS) method, which is one of the powder bed fusion (PBF)
techniques to build up the final product by layering sintered powder slices. Thermal distortion of printing products is
a critical challenge in 3D printing. This study investigates temperature-dependent conformational behaviors of 3D
printed samples of sintered poly-ether-ether-ketone (PEEK) powders using molecular dynamics simulations. The wear
and chemical resistance properties of PEEK are understood, as it is a well-known biocompatible material used for
implants. However, studies on physical phenomena at nanoscale in PEEK are rarely published in public. We simulate
dissipative particle dynamics to elucidate how a cavity regime forms in PEEK at different system temperatures. We
demonstrate how PEEK structures deform subject to the system temperature distribution.
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1. Ao B 3D ZUH &S H<LEZFH(Rapid Prototyping)”]
%0o] 3t&x fo] HOE 3D BF HoJEHE o
HT AR ES 421 A EE Y BEy 7E 83t A3As B3 AT AAES de s

>

o] A27FgellA #ZZF(Rapid Prototyping) O = I S 7RI L2 7)Ee ASTM F27929] £
giglo] A Walsls A71E Bula g Friol w2 nkele] A" FA(Binder Jetting), ©f
UA §% %2 FA(Directed Energy Deposition), %
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Table 1 System parameter values for DPD and MD
simulations in LJ units
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