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An Experiment on the Manufacture of Free-Form Panel for Analysis of the Requirements of
Concrete Extrusion Nozzles
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Kim, Hye-Kwon' + Youn, Jong-Young® - Lee, Donghoon®’

Abstract : With the development of technology, interest in the implementation of free-form buildings is increasing, and research on producing
free-form panels is being conducted accordingly. Since free-form buildings are curved and consist of geometric shapes, there are many problems with
the production technology of free-form panels that implement them. Due to the inability to reuse molds, the cost of disposal of construction waste and
waste of manpower for assembly increase the construction period and construction cost. To improve these limitations, a 3D printed concrete nozzle
for FCP production was developed. However, this technology is not quantitatively extruded according to the shape of the panel, and there is a
problem that residues are generated. Therefore, an free-form panel extrusion experiment was conducted to analyze the limitations of existing nozzles
and to analyze the requirements for the development of new concrete extrusion nozzles. Existing nozzles were unable to be quantitatively extruded,
resulting in errors. Due to the weak pressure of the screw and the inability to adjust the internal pressure, detailed extrusion speed control was
impossible, and residue generation in the opening and closing device seemed to be the cause. Therefore, a pump capable of quantitative concrete
pressure transfer and a pressure control device for easy extrusion of concrete are required. In addition, it is judged that it is necessary to develop an
opening and closing device and an extrusion device that do not generate residues. The results of this study are expected to provide information for
FCP production and production and to be a basic study of technologies necessary for the production of free-form building panels.
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