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CYYACHA TEXHIKA I TEXHOJIOI'I
MODERN ENGINEERING AND TECHNOLOGY

POLISHCHUK A.!, SKYBA M., POLISHCHUK O.!, MITSA V.!
!Khmelnytskyi National University, Ukraine

3D PRINTING IN THE MANUFACTURE OF SEWING PRODUCTS

The possibilities of using 3D printing for the manufacture and finishing of garment parts
and the prospects of using flexible filaments to create them are described. Details and finishes that
can be manufactured using additive technologies are specified. The possibility of manufacturing
elements of garments obtained by Flextrans technology with the help of additive technologies,
namely 3D printing, is described.

Innovative 3D designing and 3D printing - one of the most important technologies of the
fourth industrial revolution and are widely used in various sectors of the national economy. 3D
printing is used in many industries and areas of activity, the range of its potential applications is
constantly growing [1-3]. In addition to the usual areas, such as prototyping, creation of architectur-
al models, parts, master models, household items, the use of 3D printers in the fashion industry are
no exception and every year the technology improves [4].

With the help of 3D printing, you can set up the production of clothing or shoe parts or addi-
tional elements for them. The use of 3D printing makes it possible to create a large number of dif-
ferent designs and not worry about changes in the production process. In addition to 3D printers for
the production of individual parts or accessories, do not require specialized equipment. This point is
directly related to why 3D printing is widely used in the creation of designer or personalized prod-
ucts. Creating unique products does not require your own production process.

Global 3D printer companies such as Stratasys and 3D Systems are working with fashion
designers to create expressive designs, and Time has included Stratasys 3D print design in collabo-
ration with Iris Van Herpen in the list of the 50 best inventions of 2011. However, although 3D
printing technology is being actively researched and developed in other fields, the use of 3D print-
ing technology has been relatively less studied in the fashion industry due to material constraints,
difficulties in acquiring technology and the fact that the product should be worn on the human body.

However, additive technologies are in demand in the fashion industry. Today, designer col-
lections of clothes, shoes, and accessories made with the help of 3D printing are known. So far,
these products belong to the category of works of art, not items of everyday clothing [5]. The disad-
vantages of modern printed clothing are not only the futuristic and singularity of the models but also
the lack of flexibility of monofilaments. These shortcomings significantly limit the modification of
3D products in terms of mass use.

However, rigid and strong polymers (ABS, PLLA) can be used in complex form-setting frame
systems of garments [6]. Plastic 3D frames can replace materials such as wood, gypsum, metal, and

3D printing technologies can compete successfully with molding and casting.
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Flexible elements and garments can be created by 3D printing from thermoplastic elastomer
(TPE) or its variant - thermoplastic polyurethane (TPU), which is durable and abrasion-resistant.

TPE is a thermoplastic elastomer. It is a mixture of hard plastic and soft rubber, so it has
both thermoplastic and elastic properties. TPE covers a wide range of flexible materials, including
thermoplastic polyurethane (TPU), thermoplastic copolyester (TCP), thermoplastic polyamide
(TPA). TPU - thermoplastic polyurethane. This is the most common type of TPE, which is in the
group of flexible materials with greater rigidity [6].

With the help of additive printing, you can also create jewelry, decorative accessories, stiff-
eners for garments and hats, complex spatial shapes of details of supporting corsets, overhead de-
tails of special clothing and more.

The modern level of development of additive technologies, a wide range of 3D printers and
the latest filaments expand the limits of the application of 3D printing technologies and allow to
receive unique products for garment production. A review of the technical literature and experi-
mental studies have shown the prospects for the use of additive technologies in the manufacture of
garments.

Printed objects of three-dimensional forms are in demand today in the production of light
industry products for various purposes: in casual and festive clothing, in hats, in special-purpose
products and in rehabilitation.

Today, the design of light industry products is becoming more skillful, sophisticated, be-
cause every year the demands of customers to them are growing. The use of modern technology for
applying plastisol three-dimensional images on the fabric (Flextrans technology) opens new hori-
zons in order to move forward and stand out with good taste.

Flextrans is a thermal transfer that bends along with the tissue. Like Truflex, Flextrans im-
ages are consistently high quality with bright and rich colors, durable. Any combination of colors
and sizes is possible (fig. 1).

Fig.1. Flextrans technology on the fabric

Due to its flexibility, Flextrans transfers are ideal for sportswear, lycra clothing and other
fabrics with different stretch factors. Wide prospects for the use of this technology for advertising
products, logo application, design decoration.

Additive technologies, such as 3D printing, can be an alternative to applying three-
dimensional images to parts made with Flextrans technology.

113



IX Vxpaincoxo-Ilonvcoxi Hayxkosi Jianocu IX Ukrainian-Polish Scientific Dialogues

Growing consumer competence and skills developed in the garment industry in graphics
programs can not only simplify and expand the production of clothing created using three-
dimensional technology and 3D printing, but also form a new aesthetic of the future society.

With the use of 3D printing in the manufacture of garments, you can develop accurate and
perfect models, reduce production time, and reduce production cost.
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2XMenbHuybKUll noNimexHivHuil koneoxc «JIvgiscoka nonimexnikay

CTATUYHE BAJTAHCYBAHHS CIIEHIAJIBHOI'O TOKAPHOI'O ITPUCTPOIO I3
3ACTOCYBAHHSAM ITPOI'PAMHOT O ITPOAYKTY SOLIDWORKS

Static balance of a special turning device with the use of SolidWorks software

The method and calculations of static balancing of the part-device system in the software

product SolidWorks in the design process are given.

VY neBHUX yMOBax 0OpoOKM pi3aHHSIM MOXYTh BUHUKATH 3HAUHI NEPiOWYHI KOJUBAHHS Te-
XHOJIOTIYHOI CUCTEMH BepCTaT-IIPUCTPI-IHCTPYMEHT-/1eTallb, SIKi Ha3MBarOTh BiOparismu. BiOparrii
TEXHOJIOTIYHOT CHCTEMH BUKIIMKAIOTH IiJIBUIICHE 3HOIITYBAHHS JIeTalel 1 BY3JIiB BepcTaTa, 30171b-
IIYIOTh 3HONIYBAaHHS Pi3aJIbHOTO iIHCTPYMEHTY, MOTipIIYIOTh SKICTh 00POOJIEHOI IIOBEpXHi, 3HUKY-
IOTh TOYHICTh 0O0pPOOKH Ta 0OMEXYIOTh IPOJYKTUBHICTH pOOOTH BepcTata. BumyreHi KomvuBaHHS
BUHUKAIOTH IT1JT JIIEO TIEPIOAMIHOT 30yPIOBATILHOL CHITH IIPpH JUcOaIaHCi CHCTEMHU. Y CYHEHHS TOSIBA
BUMYIIICHUX KOJIMBAHb IIOB’sS3aHE, Y MEPITY Yepry, 31 3SMEHIICHHSM BEJIHYNHH 30yPIOBAIBHUX CHII,
110 JIOCSATAEThCs OalaHCYBaHHSIM CHCTEMH JIeTallb — BepCTaTHUH mpuctpii. CtatndyHe GalaHCyBaH-

Hs CUCTCEMHU BEIACTHCS IiCJIS i1 BUTOTOBJICHHS y I_HHI/IHI[eJ'Ii BEepcCTaTa, TOPU30HTAJIbBHUX MapaJICJTIbHUX
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