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Research on the design of new mortise and tenon structures based on
3D printing technology
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( School of Architecture, Tan Kah Kee College, Xiamen University, Zhangzhou 363123, Fujian, China )

Abstract: Against the background of prefabricated construction and the living inheritance of traditional mortisetenon intangible cultural
heritage, conventional mortisetenon structures are confronted with modern dilemmas such as overdependence on manual operation, material
limitations, and insufficient inheritance. Existing research on the integration of 3D printing and mortisetenon lacks a standardized design system
and has not yet achieved industrial application. This study adopts a threestage strategy: theoretical construction, 3D printing experimental
verification, and process optimization. With the integration of design, modeling and printing as the core, model preprocessing is carried out by
ChituBox and Ultimaker Cura. The feasibility and effectiveness are verified through an original detachable mortisetenon interactive curtain
wall. Results show that 3D printing can break through the constraints of traditional mortisetenon technology and form, and solve the inheritance
dilemma with digitization and standardization. This study provides a new digital path for the living inheritance of mortisetenon culture and a
practical scheme for the industrial innovation of prefabricated buildings, promoting the lowcarbon and efficient development of the construction
industry.
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Fig. 1 3D printing process of the integral model for

mortise-and-tenon joint interactive curtain wall
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Fig.2 3D printing process of basic components for

mortise-and-tenon joint interactive curtain wall
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Fig.3 3D printing overall effect model of mortise-and-tenon

joint interactive curtain wall
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Fig.4 3D-printed basic components of interactive curtain wall

with mortise-and-tenon joints
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Fig.5 3D printing splicing mode of interactive curtain wall with

mortise-and-tenon joints
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