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Abstract

For about three decades, researchers have been developing Additive Manufacturing Technology, or more general-
ly, 3D printing technology. The technology of additive manufacturing or 3D printing can be considered as a result
ofthe fourth industrial revolution in the early 21st century. The Fourth Industrial Revolution is known via concepts
such as artificial intelligence, machine-human connectors, robotic technology and sensors, 3D printing technol-
ogy, and cyber-physical systems, which combine real and virtual technologies to provide autonomy and commu-
nication between machines independent of humans. 3D printing is extensively applied in a number of industries,
such as aerospace, automotive, medical and, dental components, alternative pieces for electronics, architectural
models, and sports equipment. In addition, it is expanding in the fashion industry. In this technology, first, the prod-
uctis designed using 3D modeling software, then the parts are divided into horizontal layers based on the 3D design
in the software. Then the data of the digital file is sent to the printer. After that, the product is made by placing the
materials in successive layers on top of each other and each layer is fastened on top of each other with special ad-
hesives or laser beam. This continues until the layers are completed and the final product is made. That is why the
technology is called additive manufacturing. Materials used in 3D printing include glass, ceramics, metals, wax,
sand, polymers and, resins. However, it is predicted that with the development of science in 3D printing materials,
materials made of textile fibers will be introduced. For example, the TamiCare textile company has developed a3D
printing technology that aims to print fabrics using liquid polymers including natural latex, silicone, polyurethane,
Teflon, and textile fibers including cotton, Rayon and, Polyamide.

To converta2D design into a 3D product, 3D Cad software or programs such as Rhino are used. This software pro-
vides parametric design tools especially for designers who do not have coding experience. Parametric design tools
are more efficient and easier to operate so that multiple changes to a design can be made with a single code. Based
on the studies, it seems that the capabilities of 3D printing technology in the fashion industry can help designers to
create prototypes, produce the final product, as well as to produce customized products, and create an interactive
experience between designers and audiences. The possibilities provided by 3D software to designers lead to more
creativity, and designers can easily create what they have in mind by using 3D software. Applying CAD files also
allows companies to quickly produce prototypes and create targeted products according to customer needs. In ad-
dition, 3D printing can have a huge impact on the supply chain of traditional products such as fast design process,
less production time, reduced number of stages required to produce the items, possibility of more distribution and
decentralized production, reduced need for warehousing, packaging, and transportation. These are some of the
things in the traditional process of production that can be influenced by technology. 3D printing helps businesses
by reducing the amount of unused inventory and reducing capital loss. This technology has also contributed to the
goals of sustainable fashion, such as minimizing waste in printing, recycling materials as well as the use of envi-
ronmentally friendly materials that will be highly regarded in the future of the industry. In spite of these advantag-
es, these products also have disadvantages, for example, designing with 3D CAD software, printers and various
materials is a complex process that requires the cooperation of interdisciplinary knowledge and skills. In addition,
it may be difficult for designers to understand the mathematical algorithms needed to produce accurate three-di-
mensional structures. Also, the high price of the final product, the low flexibility of the product in some 3D printing
methods, the lack of finesse of the filaments compared to textile yarns can be considered as other disadvantages of
the technology.

Giventhatthe use of 3D printing in the fashion industry is an emerging topic for discussion, the research aims to an-
swer the following question: “How is the 3D printing technology used in the fashion industry?”” It seems that the ca-
pabilities of 3D printing technology can help designers to produce designs and customize the product with differ-
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ent materials and structures, and the possibilities that 3D software provides designers, make them more creative.
It should also be noted that the environmental characteristics of the technology have increased the importance of
promoting knowledge about this topic. Thus, introducing and explaining 3D printing technology and understand-
ing the advantages and disadvantages of the technology is important and necessary. In this paper, first, the 3D print-
ing inthe fashion industry is introduced. Next, the 3D printing processes and the materials used in it are studied and
examples of 3D printing technologies that are often used in the fashion industry are introduced, which include five
3D printing Stereolithography methods, Selective Laser Sintering (SLS), Fused Deposition Modelling (FDM),
PolyJet, Binder Jetting. Finally, 3D printing features will be examined to realize a part of sustainable fashion.

Since the paper considers the introduction and development of 3D printing technology in the fashion industry, it
can be called developmental research. But in terms of content, it is considered analytical research because after
recognizing the different aspects of the subject and collecting the acquired information in different areas of additive
manufacturing (3D) and the fashion industry, the data have been analyzed and explained. In the research, the quali-
tative analysis method has been used to analyze the data and the method of data collection is documentary (library)
and the data collection tool is note-taking sheets. The sampling method and the approximate volume of data are
based on the available samples and are probably simple because among, the various methods using 3D printing, the
five most widely used methods in the fashion industry are analyzed and based on the results obtained from the data,
the sustainability aspects of 3D printing in fashion have been investigated.

The study aims to look at the future of the fashion industry by using Additive Manufacturing Technology (3D print-
ing) and identifying the ability of this technology to achieve the goals and concerns of the fashion industry in the fu-
ture. The results of the study show that 3D printing has many benefits including the production of prototypes by de-
signers, creating customized products for consumers, improving the quality of products by designers, reducing the
cost of packaging, storage, classification and, transportation; time management as well as the environmental prop-
erties of the technology, for example minimizing waste in printing, recycling materials and using environmentally
friendly materials that will be highly regarded in the future of the industry. However, there are still challenges that
designers face, i.e. the unavailability of 3D printing raw materials (filaments) to produce their products, the high
cost of the finished product if not combined with textiles; restrictions on mass production of 3D printing products,
low flexibility compared to products made with textiles, restrictions on cutting and sewing, lack of variety in the
color of the materials, limitation in coloring the materials, facing cutting challenges, removing and polishing sup-
porting structures that need to be considered.

It is predicted that when new materials are introduced to produce textile fibers, the quality of 3D printing fashion
products will also improve and 3D printing materials can function as fabrics. 3D printing can also provide suitable
solutions for the waste generated by fast fashion and test more environmentally friendly materials in the future.
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