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Lamination Direction Dependence and Mechanical Properties of CNF Composites
Using 3D Printers (Kanazawa Institute of Technology) Yuto Nitami, Takashi
Okamoto, oTakayuki Tsukegi, Osamu Yoshimura

Modeling with a 3D printer does not require a mold. Therefore, it is possible to
produce prototypes at low cost and in a short cycle, and to save resources of
materials by precise machining. However, plastic alone has the problem of low
mechanical properties of moldings. In this study, Lightweight, high-strength, low
environmental impact biomass-derived CNF was blended with ABS to reinforce
its mechanical properties. Specimens with the lamination direction (angle)
controlled from 0°~90° were prepared, and the mechanical properties depending
on the lamination direction were evaluated by bending tests. In addition, we
actually fabricated helmet parts and examined whether or not CNF has a
reinforcing effect depending on the difference in the resin filling ratio. The
mechanical properties of the specimen with a lamination direction of 0° are the
lowest and tend to increase as the lamination direction approaches 90°.
Weaknesses in moldings could be identified from the results. For helmet parts,
ABS/CNF (99wt%/1wt%) showed a 45% increase in flexural modulus compared to
ABS for a 4% increase in weight.
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Figure Fabrication of test pieces with different molding angles using a 3D printer
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