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Effect of atmospheric pressure plasma on interlayer strength of 3D printer fabricated products

UCHIYAMA Yosuke, ITO Koichi, TERAYAMA Akira and NAWACHI Norio

Compared to molded products made by molds, 3D printer products made by thermal-melting method
have lower interlayer strength. In this study, we investigated the improvement of interlayer adhesion
strength by atmospheric pressure plasma treatment. Specimens were fabricated using a thermal-melting
3D printer while being irradiated with atmospheric pressure plasma. When the printing speed was 50
mm/s, we couldn’t find significant strength improvement due to plasma irradiation, while bonding strength
increased when the printing speed was 10 mm/s. Scanning electron microscopy revealed that the adhesion
area increased as the printing speed decreased. Thermographic observation of the area around the nozzle
during lamination showed that the temperature of the resin increased as a result of the plasma irradiation.

These results suggest that the temperature of the resin surface before lamination is increased by the
heat from the irradiated plasma, which increases the adhesion between the layers and the bonding

strength.
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