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Study on Mechanical Properties of MWCNT Reinforced Photocurable
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During its early development stages, 3D printing was primarily used for rapid prototyping, whereas it is currently employed
to fabricate products in various fields, including aerospace, automobile production, dentistry, architecture, and food. The
photopolymerization of the polymer used for 3D printing is precise and provides excellent surface roughness but has lower
mechanical strength than traditional manufacturing methods. In this study, Multi-walled Carbon Nanotubes (MWCNTs) were
blended with urethane acrylate-based resin as a filler. Mechanical strength enhancement was confirmed using a DLP 3D
printer. The stabilities of MWCNT dispersions in resin were verified, and viscosity and curing depth measurements were
conducted to establish 3D printing parameters. Tensile and flexural strengths were higher for an MWCNT length of 50 um
than one of 100 um, and maximum values were obtained at an MWCNT content of 0.1 phr. Under optimal conditions,
tensile and flexural strengths increased by 2.1 and 1.8-fold, respectively.
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Fig. 1 Flowchart illustrating the mixture of raw materials to make
photo-curable resins
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Fig. 2 (a) Transmittance over time in the upper parts of dispersed
resins and (b) photographs of dispersed resins with 0.1 phr
MWCNT content after 5 hours
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Fig. 3 Effect of MWCNT contents and monomer type on the
viscosity of photo-curable resin
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Fig. 4 Effects of (a) energy density on curing depth and (b)
MWCNT contents on critical energy (Ec) and penetration
depth (Dp) in PEGDA SL Samples
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Fig. 6 Cross-sectional SEM images of 3D printed samples using
PEGDA SL resin with MWCNT contents of (a) 0.01 phr, (b)
0.05 phr, (c) 0.1 phr, (d) 0.3 phr, and (e) 0.5 phr
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