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Abstract

brought about changes in manufacturing processes and production patterns. It has been a strong

3D printing technology has changed the traditional subtractive manufacturing model,

impetus to the development of 3D digital technologies and research. From the social and theoretical
background of 3D printing, this paper introduces a classification of 3D printing technology,
principles and processes. Based on this, we have surveyed the geometric computing researches in
3D printing. The researches are classified into six categories according to the characteristics of the
problems: geometry optimization, structural analysis, surface material effect customization,
mechanism design, self-supporting structural design, and interior structural design. Each category
is introduced in detail. Finally a few future directions of geometric computing problems in 3D

printing are presented.
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Background

3D printing has been one of the hottest topics in the field
of science and technology, which finds many applications in
every aspects of our life. including architecture, construction,
industrial design, automotive, aerospace, military, engineering,
civil engineering, dental and medical industries, biotech
(human tissue replacement), fashion, footwear, jewelry,
eyewear, education, geographic information systems, food,
and etc. 3D printing is a process of making a three-dimen-
sional solid object of virtually any shape from a digital model.
It is achieved by an additive process, where successive layers
of material are laid down in different shapes. 3D printing is
also considered distinct from traditional machining techniques,
which mostly rely on the removal of material by methods
such as cutting or drilling (subtractive processes).

From the beginning of the 1980s, it has been gradually
developed during also known as Rapid Prototyping, Layered
Manufacturing and so on. It is expected that the development
of 3D printing technology will lead the third industrial revo-
lution which will counter globalization, as end users will do

much of their own manufacturing rather than engage in trade
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area and gain a number of achievements in the world. We
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in order to help researchers understand the key technologies
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