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Abstract : At present, continuous fiber reinforced resin composites are developing rapidly in the application of FDM 3D print-
ing technology, but the interface porosity between the printing layers of two different materials, continuous fiber material layer and
resin base material layer, leads to low overall performance of the printed parts. Aiming at the problem of poor interlayer bonding
between continuous fiber and resin base materials due to the difference of different materials, a method of mechanical compaction of
printing layers one by one by adding a roller assistant device to the 3D printer nozzle was explored to further enhance the perfor-
mance of continuous fiber reinforced thermoplastic polymer based high-performance composite printing parts. The orthogonal exper-
iment method was used to compare the influence of different roller speed and different press height on the printing surface. In order
to improve the accuracy of the rolling experiment, the rolling process of 9 groups of different parameters aiming at the rolling speed
and the rolling height was first selected for simulation. Through numerical simulation, it was concluded that the optimal rolling
height and the rolling speed of the rolling device were 0.03 mm and 4 mm/s. Then the corresponding hardware and software were
developed, including the connection mechanism between the dual nozzle and the roller press device, the roller press trajectory plan-
ning and control algorithm, etc. Finally, the feasibility of the continuous fiber reinforced composite 3D printing parts to enhance the
performance by real-time roller press was verified by the actual printing model sample test.

Keywords : continuous fiber ; roll pressing ; 3D printing ; numerical simulation ; structural design
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