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Structural Design of 3D Printer Nozzle with Superior Heat Dissipation
Characteristics for Deposition of Materials with High Melting Point

Wan-Chin Kim' - Sang-Wook Lee”
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ABSTRACT

Since the engineering plastics having a melting point of higher than 300 degrees have a high mechanical rigidity,
chemical resistance, friction and abrasion performance, those are being highlighted as metal replacement materials in
various industries. In this study, 3D printer nozzle with excellent heat dissipation characteristics are designed and
analytically verified to form engineering plastics with high melting points in 3D printers based on the melt-lamination
modeling method. In order to insulate between the heat block heated to a melting point of filament material and the
upper part of the nozzle where the filament is transferred, the heat brake part with low thermal conductivity was
designed to have two separate parts, and a cooling fin structure is further applied to the heat brake part to lower
steady-state temperature by air convection. Optimized structural design on FDM nozzle part reduces the temperature at
the heat sink and at the end part of heat brake by 50% and 14% respectively, compared to the conventional BCnozzle
structure.
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