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Abstract

Study of Ceramic Forming Using Mechanism of Joints

Sin, Jong Hwan
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Joint mechanism is a structure that coordinates movement by connecting one
component to one or more of other components. This mechanism has been used
in several modern industrial fields in various ways, considering the functionalities
and characteristics of the components according to the design and materials.
Although this mechanism has been sparingly employed for ceramics, it is not easy
to identify its applications to ceramics due to the lower strength of ceramic
materials compared with other materials, difficulties in precisely calculating the
nonuniform shrinkage rate, and challenges in combining the materials with other
materials.

The present study investigates the application range of the joint mechanism
in ceramic molding, by exploring the formative outcomes obtained by effectively
applying this mechanism to the operation of a ceramic joint. The research
methodology is as follows: First, the operation mechanism of the joints is
reinterpreted for ceramic joints to determine formative expressions enabling
movement. Second, the ceramic joints are combined with parts capable of joint
operation through precise control of the shrinkage rate to explore the formative
types that can be expressed. Third, the formative outcomes that connect the
characteristics of arthropods with various operation methods of ceramic joints are
explored.

Thus, this study examines the mechanisms of human joints, animal joints, and
insect joints, and thereby designs ceramic joints and analyzes work processes. The
study subjects were limited to arthropods, whose somite and joint mechanisms can
be applied most effectively and diversely for selective expressions. As theoretical
background, this study first examines the concept and mechanism of the joint, and
further discusses their features and operation method. Subsequently, applications of
the joint mechanism are analyzed to understand the characteristics of the selected
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arthropod and the structural features of its body. Then, the design and operation
methods of the work are examined. Finally, through analysis, the expression of the
formative  design that enables the joint mechanism is investigated.

In the production and commentary of the work, the design of the joint,
drawings, and the manufacturing process are described. Rhino 3D software is used
during manufacturing to design the structure and the operation range of the joint.
Based on this design, the prototyping and mold making processes for casting are
presented.

Thus, this study shows that ceramic joints can be designed and expressed by
reinterpreting the operation method and characteristics of the joint mechanism.
This study confirms that bolts and nuts can be used to operate ceramic joints and
realize movement, and that various connection and operation methods can be
applied to the ceramic joints. Consequently, the formative outcomes could
effectively express the motility, balance, rhythm, and tension of arthropods.
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