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Introduction

The processes of training qualified personnel in the field of higher education
are developed on the basis of modern pedagogical
technologics, innovation educational projects and a radical improvement in the
quality of training of competitive specialists based on the adaptation of national
qualification requirements of countries to international standards. The experience
of foreign prestigions educational imstitutions such as the University of the West of
England (England), Curtin University {Australia), Emily Carr University of Art
and Design (Canada), Art Center Collgje of Design (USA ) can serve as examples
of the formation of professional competencies, ) engaged in priority pedagogical
research aimed at developing a creative, aesthetic worldview of students by
creating design and applied works of art based on the modernization of the content
of professional education,

The training of highly qualified specialists in acedrdance with international
standards is largely associated with the sustai development of higher
education and the systematic traiming of nutiun‘&épcrsnnncl. This, in tum, requires
constant improvement of the content of the qﬂ_\!)aliunal process, its implementation
through the creation and implementat ~advanced pedagogical and teaching
technologies based on the ac hinv@ntﬁ of information and communication
technologies, analvtical studies E:QJRE requirements of a market economy and the
consideration of national ru]tqg? and historical traditions. Such a task is relevant
for the development of an innovation worldview, which is an important part of
educating a harmoniously developed personality in the process of preparing future
specialists, smdving s pedagogical aspects and bringing education to a new
qualitative level,

In our country, te implement this direction, much attention 15 paid in all areas:
science, art, literature and education . The Development Strategy of the Republic
of Uzbekastan in 201 7-2021 provides for the prionty task formulated in the Decrec
of the President of the Republic of Uzbekistan . It consists of “continuing the
policy of improving the continuing education system, improving the quality of
cducational services and continuing to train highly qualified personnel in
accordance with modern reguirements of the labor market "[11[] . This will allow
our country to successfully develop in the future and become a roadmap for reform

over the next five wvears, Improving the innovation worldview s an important



problem for the implementation of tasks in the study of special subjects in the
direction of “Technology and equipment of light industry™ in higher education
institutions,

This textbook | o a certain extent | contribute o the implementation of the
tasks set out in the Decree ah President of the Republic of Uzbekistan : number
UP-4947ot February 7, 2017 "On the strategy of further development of the
Republic of Uzbekistany, Ne PP - 2909 "On measures for further development of
the higher education system "Dated Apnil 20, 2007, No, PP-3160% On increasing
the effectiveness of spiritual and educational work and increasing the development
ol the industry to a new level “dated July 28, 2017, No. UP-5264" On the
establishment of the Ministry of innovation Development of the Republic of
Lizbekistan "dated November 29, 2017 vear and, number UP-5313 "On measurcs
on radical improvement of the system of general secondary and secondary special
education”™ on 235 January 2018, number P P- 371 on June 3, 2018 "On additional

wquulily of education in higher

measures for the radical improvement of
education and their active participation %ﬂmprﬂlwnsivc reforms of the country
", as well as other regulatory docume 3_&% ated to this area.

The terms "imnovation”, "in ton", "high technology”, “high technology
products” and others today ha\?‘lak:n a strong place both in the vocabulary of
scientists, specialists, and @Eﬁg business people, entreprencurs and have recently
gained some halo ni‘mﬁrit}-‘. In fairness, it should be noted that “innovation™ is
not a phenomenon of perestroika or reform. This type of activity has existed since
the inception of civilization, and it was he who determined the actual progress in
the development of mankind, since it led not only to an increase in the standard of
living, but 1o an improvement in 18 quality. The [irst innovation managers also
appeared at the dawn of civilization, only they were called differently . Innovation
activity is characterized by continuous gualitative improvement of manufactured
goods and services, promotion (or, as they say by tradition, implementation) of
new lechnologies, new tvpes of products and services in production and on the
market. Innovators are the most active part of society. These are scientists,
specialists and inventors creating new designs, machines, devices, materials,
ete. The development of new technologies, the introduction of new deas,
inventions, and the so-called "know-how", in a word , the creation of innovations
is a special type of business that has its own characteristics, features and problems,



regardless of which particular industry it 1% in going on, Innovation activity s the
process of creating a new product, new technology or service based on the results
of scientific research in order to obtain competitive advantages in the sale of
products, works and services in the markets,

The transzition to a new stage of scientific and technological development
required the strengthening of innovation activity and a new approach to
innovation, In modern conditions, the enterprise requires the ability to develop and
implement an effective innovation policy based on its own capabilities and internal
potential, as an essential condition tor survival and successful functioning in a
constantly changing competitive environment. The current stage of development of
the economic situation in the country 15 characterized by processes requiring the
adoption of a large number of investment decisions. innovation processes, their
implementation in new products and technologies 15 the basis of economic
development. The innovation process is the preparatidp and implementation of
inpovation changes and consists of interconnec whasus that form a single
whole, The theory of innovation processcs 'tgcquil.c well developed by both
domestic and foreign researchers. The publj ﬁhns of such authors as Drucker P.,
Marting 1., Santo B.. Porter M., Twi ., Schumpeter 1. Anchishkina A, 1,
Arkhangelsky V., M., Blvakhman L, % asiliev G A, Volkova LM., Glazyeva 5.
Yu., Dagaeva A AL, Duzhenkova gLt Oleinikova E A, and others. The educational

publication “innovation Ten:]'u@%gies in the Garment Industiry™ meets the modern
requirements of training specialists in the field of innovation development, As a
result has mastered eniya educational material of the textbook the student must
acquire new knowledge about the basic concepts, related to innovation in the
appare]l industry; systemic  understanding  of innovation design methods  and
evaluating the effectiveness of innovations; as well as working skills as part of an
innovation design team.



I SECTION. TRENDS AND INNOVATIONS IN THE FIELD OF SEWING
INDUSTRY
Innovation distinguishes
leader from catching up
Steve Jobs
Introductory phrase - an integrated approach, innovation at every stage of the
clothing industry processes

1.1. Innovations in the preparatory - cutting processes of sewing production
A little about the preparatory production - digitalization, material databases,
confliguration, automation of storage processes, transportation of materials.

1.1.1. Description of cutting methods

When cutting fabrics, the material can be cut in various ways. Distinguish
between mechanical |, thermophysical and thermgmechanical methods of cutting
sewing  materials . By mechanical methods xfwfmp.l"e, complex, double and
combined . The most common in the clnoning industry are sawing, cutting with
scissors and a combined method. D
A simple mechanical cutting met 15 mainly used when cutting hard materials,
for example, leather products, ,,!é&g one of the following methods: cutting, a knife,
and also roller or rotary. ‘Q"?h

With the rink . one sheet 15 cut. The contour of the parts is repeated
by cutters (knmives) mounted on the surface of the table. The roller, pressing
material to the knives, cuts out the details.

In the case of rotary culting, the material passes between two rollers, on one
ol which cutters are mounted.

When cutting by stamping, the cutting of parts is performed on the press: the
cutters are fixed on the punch or matrix of the press. This method is expensive in
conditions of frequent model interchangeability, since when switching to other
sizes or design solutions, a complex alteration of the torch design is required.

A simple mechanical cutting method . performed by drilling, milling,
stamping, is not widely used in the clothing industry.

Special  methods  for  cutting sewing  matenals include  electrospark,

ultrasound, laser beam, microplasma arc, and jet monitor,



When cutting with ultrasound, a special apparatus is used, which carries oul
the cutting of the material with a vibrating tool operating in the range of sound or
ultrasonic frequencies, interacting with the support.

The cutting of the material by the clectrospark method 15 carried out along
the line deposited by graphite on the upper flooring sheet; Electrodes are
connected to its beginning and end and a high voltage current 15 supplied, under the
influence of which the material is destroyed along the contour of the graphite line.

Laser beam cutting 1% based on the thermal action of the beam on the tissue,
it which tissue is burned along the line of the beam. The principle of operation of
lasers {converters of one type of energy inte monochromatic coherent radiation of
electromagnetic waves) 15 based on the emission of coherent light Nuxes from
some substances that have previously been exposed to light and have accumulated
part of the light energy absorbed by them. For cutting material, the radiation can be
CO2 gas. An optical cutter moving along the deck-Xuts the material with a
concentrated light beam. G‘éw

When cutting material with a micmplasrr%‘bc. the exccutive tool 15 a plasma
torch focusing the plasma torch in a very ﬁll diameter, less than 1 mm. The
plasma generator 15 a plasmatron. In contged with plasma, the tissue 15 burned along
the line of passage of the plasma Iur@fpmlﬂci against ignition of the fabric, a
protective gas is supplied to the c@?{'g ZONe.

In the hydraulic monito§g method, the material is cut by a thin stream of
waler emerging from the torch nowzle at high speed.

Each specific innovation appears as a result of the scientific-production cvele
(STC) and goes through certain stages of development - creation , development
and dissemination. The process of creating, mastering  and  disseminating
innovation 1= called the inmovarion process.

1.1.2. T astilo Meth and cutting machines of the new generation.

Muodern automated machines and complexes allow performing operations of laying
materials, contrelling their quality and subsequent cutting in accordance with
effective lavouts of patterns. The manufacturer of innovation automatic
ecquipment Bullmer offers a range of modular flooring machines E100 - E400 for
the clothing industry . On the basis of the material rolls guided by the rods in the
form of a simple inexpensive construction , models with automatic installation of

an air cushion and a rotating stand for unwinding the rolls and performing pairwise



Mooring are offered . Using the universally applicable fast (120 m [ g) decking
machine Compact E 00, which is equipped with a grooved tape for unwinding
rolls of material. vou can conveniently adjust the side guides of the rolls of
materials, designed for a weight of 100 kg and a diameter of 300 mm from the
serving side, The entire Mlooring process, including edge adjustment and material
lavout, is automatically controlled. This machine can be used for laving technical
textile materials in a stack. Special equipment can be installed for rolls weighing
up to 500 kg and a diameter of up to 12000 mm. Supporting rods without a conical
bobbin are wsed for casy litting of heavy rolls of materials . For cutting technical
textile materials  of all kinds, the Premiumcut Il device has been
developed . designed for individual layers and a small number of lavers. Due to the
varicty and combinations of various tool tips, it meets the requirements of cutting a
wide range of fabrics and flat materials. The main module of the cutting head with
a toel holder for Iifting, vibration with high frequgncy and rotation can be further
expanded with round and band knives and p@?ﬂﬁ weell as a drill. Tt comes with a
working width of 160-320 cm and a len up to 12 m. Thanks to the integrated
conveyor, continuous and overlappi ows of materials are possible (feeding,
cutting, sorting). For continuous sghdividual cutting, special feeding devices have
been developed, for example, ﬁbﬁulmmalm rolling device with a tray, including for
heavy rolls, and an aummaq';%mﬁnding device guided by rods. which delivers the
material to the -:um@g?r knife uniformly and without tension. Turbo.cut
5 cutting device with a stabbing knife, designed for cutting layers of materials of
medinm thickness (25 mm ). It is a productive and compact machine with a lincar
cutting speed of up to 90 m / min. and can be used in the clothing industry and for
culting leather.

Bazed on the proven design of the measuring machine, GerberTexnology
has created small-series cutting machines equipped with a GTxL knife, which are
designed for cutting layers of small thickness and can be used for cutting lines
of various configurations and for all types of textile materials, The knife, operating
at a speed of 46 m / min.. Can be equipped with an automatic brush cleaning
system, an InfoMark labeling system and an InVision system for matching
patterns by cuts |

Company KurisSpecialmaschinenGmbH (Germany) presented its advanced
flooring and cutting machines. Thus, the PionierSuperElectronic



decking machine , thanks to the TFS device, provides the Mooring without tension,
both heavy and wrinkle-sensitive materials. Thanks to the constantly rotating rolls
of materials and the contact area, a uniform flow of materials is ensured. Cutting
ocours with the help of a patented unit for 0, 4sec. with a neat cut even on sensitive
materials. Based on the existing series of equipment , improvements are proposed
for TexCut cutting machines designed for different floor heights. For example, for
the manufacture of garments in small batches, in the clothing industry and for
cutting techmical textile and special materials {aramid and glass fibers, combined
materials, films), the TexCut 3001 was developed , which is uwsed for cutting
layers of small thickness thanks to a new design concept. In accordance with this
concept, the replacement of knives 15 carmied out within a few seconds due to the
simple withdrawal of the cutting head in the service position.

1.1.3. Cutting equipment Bullmer {Germany).

Bullmer cutting machines are designed faf  single and multi-
layer cutting. For each type of material, taking int ount its features, and for a
variety of technical tasks, special cutting tools %@: been developed. Some culting
machines are designed to optimize speed if 'Qihmughput is required.

The standard equipment for all ELQ@M ER cuming machines includes:
« Reversible pile conveyvor A
« Motion with lincar modules afpdfz the X and Y axes
« Permanent magnet brush rives for all axes
« Infimtely varnable va::ulﬂ'n depending on parameters
« Yacuum Turbine Filter
« Built-in sound absorber for hoods
« Integrated pile cleaning
« Self-adjusting diamond blade sharpener
« Automatic dosing of oil supply depending on the frequency of operation of
the knife
« Right side of the working side
« Industrial PC with real display, flat screen
« Built-in high-performance vacuum turbine, 15 k'W
« Standard working width: 1600/1800/2000/2200 mm
« Standard cleaning zone length: 1E30/2300 mm

Sofiware:
« Windows operating system
« Operator Guide with Likelihood Check and Failure Diagnostics
« Automatic adaptation of the inclined position of the layers relative to the
marker
« Automatic start point optimization for single picces

10



= Exception of ordinary (general) cuts
« Automatic creation of a chain of markers (job queue)
= Test run - simulation of the cut path
= Resetting several markers in a job queue
« Optimize the cutting and cutting path of small pieces first
« Regstration of operational data {data management)
« Remote Service Application
Figure 1.2 shows a high-performance cutting plotier,
firm BULLMER.

Figure 1.2 . High Performance Cutting Plotter
BULLMER TURBOCLUT

Its Tield of application is the manufacture of clothing and upholstery.
Serves small production series when high productivity is necded.

The material used is woven and non-woven materials for clothing and
home textiles.

The special features of this innovative equipment are that thanks to the
light beam and the aluminum profile construction combined with the TURBOCUT
high-frequency knite, it has the fastest cutter in its category. Lightweight head

11



allows you to develop acceleration of 1.3 g, The vertical high-frequency knife in
TURBOCUT works with a cutting depth of up to 25 mm.
Additional benefits of the basic design:

« Cut window length about 1800 mm

« Screening conveyor with cleaning zone, approx. 1850 mm

Optional equipment:
A camera can be mounted on the cutting head to support:

- matching jobs

- determining the reference point of the layers

Table 1.1 Technical Data in High Performance Cutting Plotter
BULLMERE TURBOCUT

Working width: 1600, 1800, 2000, 2200 mim
Cut Window Length: about 1R mm
Length of sorting conveyvor about 1850 mm

‘*ﬁ.
Maximum positioning speed: 100 m/ migsw
Max acceleration: 1.3g {,F‘}

W
Positioning accuracy: 0.1 ﬂﬁ?
Maximum cutting height (depending o ¥ 25 mm
material); &
. 5
Connections: Al
G‘
<

PREMIUMCUT is a high-performance cutting plotter. which includes all
the advanmtages that Bullmer equipment 18 characterized by - an  excellent
engineering solution, rcliability and the highest versatility combined with low
operating costs.

Range of application: Processing of techmical fabrics and composite
materials for the automotive industry, awcraft manufacturing and  similar
industries.

12



Bullmer
PREMIUMCUT ULS ultrasonic cutting plotter

Figure 1.1.4,

Materials used: Woven and non-woven technical matenals, composite
materials, sheet material, rubber, floor coverings and a wide range of synthetic
materials, PREMIUMCUT cuts  parts  directly from a roll in any  desired
guantity. The material may be dense or wide; cut-out parts may have an irregular
contour, may be small or large. PREMIUMCUT copes with all these difficulties. A
large percentage of  materials can be cul without using
foil. PFPREMIUMCUT comes standard with a tool head cquipped with onc
interchangeable cutting tool and pen. Depending on the type of head, up to 4
cutting tools and a pen can be controlled (in alternating order). Special tool

combinations are available on request

Working width: 1600 - 5000 mm; pitch 200 mm.

13



Standard Version :

. Linear modules and belt drives for X and ¥ axes
. Needle felt "endless” belt conveyor
. Transport system with clamps. The belt is fixed with clamps and

guides to ensure alignment during feeding. Additional guide pulleys stabilize
belt movement.

. Software with various functions

. Feeal-world industrial computer, flat screen TFT

. 1.3 kW vacuum pump

. Built-in hood sound absorber

. Built-in sort arca

. Adjusting the ools with the spindle on the vernier (scale).
Optional delivery:

» Special belt convevor for controlling an ultrasonic knife

. 15 kW double vacuum pump (2 x 7.5 kW)

. Pen for marking stitches and typing

. Sprayer for marking scams and printing

. Inkjet printer for annotating parts l!hn:l"urc{rﬁ after cutting)

. Projector (laser) for “cut part idcntiﬁc@ system”

. Monitor (TFT) for “cut part |d&|1tiﬁe%y n system”

. Foil unwinder &

. Conveyor Cleaning Device &=

. Various software options \?\G

Consumer area: Mﬂnufﬂrlum@ﬂ)f lightweight and load-bearing structural
components, for cxample, for geraft construction, the automotive and railway
industries, and their suppliers.§

Materials used: Ultrasonic tools are used to process varions materials:

- CFRP (carbon fiber)

- GRP (fiberglass)

- prefabricated fiber products

- composite plastics (prepregs)

- composite materials such as PVC (PVC), PES (polyester), PC {polycarbonate),
PP ipolypropylene).

Special Features: The ULS ultrasonic module is modular in design and is
suitable for placement under the table, and when choosing additional tools. This
means that the cutling system can be operated vsing ultrasomce technology and, in
parallel, can be equipped with other cutting and processing tools.

Uhrasonic cunting is the technology of the future. The use of water jet and
laser technology 15 not suitable for cumting CFRP, GRP and semi-finished fibrous

14



products due o unwanted moisture or heat on the material bemng cutl. This problem
15 solved by cutting tools with vibration caused by ultrasound. By this method, not
only single-laver materials are cut in halt, but also multilaver materials (up to 10
lavers) mto individual parts. Different blade geometries oplimize the culling
result. Working width: 1600 - 5000 mm; pitch 2000 mm. There are knives with

different FeOmetTics.

1.1.4. Universal cutting svstems {cutting plotters) iECHO,
IECHC universal cutting machines (cutting plotters) are an industrial digital

automatic high-speed cutting system for use in various industrial sectors. This
equipment can carry out through cutting, notching, mulling, punching, marking and
plotting with the highest accuracy. To provide maximum wversatility for (ECHO
cutters, a wide range of tools is provided, including tangential knives, oscillating
tools, rotary knives, creasing teols and mullingfurters. IECHO cutting plotters,

having made a real revolutionary breakthro \ﬁ digital cutting technology for a

wide range of materials, occupy a leadin ition in the global market, pushing to
the background brands that have be deniable authorities for users for many
yvears, IECHO  demonstrates the sl active sales dvnamics and provides the

market with the widest range @cviccs - from small format machines to industrial
multi-laver plotters. High q&'mi}r and reliability of iECHO plotters are provided by
components of Eumpua{tgld Japanese production. In China, the following iz being
carried out: development of the supporting structure, taking into account European
trends in ergonomics and design, integrated assembly and technological
verification of equipment. By guaranteeing consumers the high reliability of its
products, 1IECHO provides a full 12-month warranty on all devices, unlike
competitors, in which individual components are provided with a significantly
shorter warranty period. An important advantage of iECHO cutting plotters is their
unconditional maintainability, They can be repaired in detail - bearings, sensors,
motors, cle. can be repaired without changing the entire assembly, unlike
competitors’ machines, in which, when one part fails, the entire module must be
changed, which requires significant and completely unjustified users
costs, Hardware and  software demonstrate optimal consistency, which 15 a

significant advantage of iIECHO plotters.

15



iECHCY B iECHCBES

Figure 1.1.5.

The iIECHO universal cutting machines are represented by three series - BK, BE3
and TR35.

Scopes of the IECHO cotting complexes
- Indoor and outdoor advertising

Pattern cutting iECHO are the ideal solution for advertising and production
companies, With their help, it is possible to carry out cutting of almost any
materials used in the production of outdoor and lntm'lﬂr\ advertising - cardboard,
cormugated cardboard, foam board, films, banncr:;@-aﬁry]ir glass, PVC sheet,
compaosite panels, cormugated and cellular plastic ﬁlusu highly efficient machines
significantly increase productivity and guaran@ngh quality finished products.

. Printing and packaging Q-

Conventional punching anChiﬂ@EEd in the packaging industry make 1f
possible o produce products in | batches with a minimum cost, but when
producing “short™ titculatin:1s,£ﬂul] as in the manufacture of pillot samples of
packaging products, the l.uug of die-cutting machines becomes economically
unjustified, since it reguires manufacturing at the imitial stage of production
punching stamp and implementation of adjustment work. The 1IECHD complex
makes it possible to simply and cost-effectively produce samples, single products
and small batches of products and process not only ordinary cardboard, but also
any other packaging materials - corrugated cardboard, monolithic and cellular
polypropylene, PV, ete. Packing lodges made of foam polyethylene can also be
manufactured uwsing iIECHO  equipment. The 1ECHO cutting  system s
characterized by high performance, allows you o execute orders on-line and in
comhination with specialized CAD systems 15 an indispensable solution for
packaging factories. Machines for selective vamishing, as a rule, are much more
expensive than machines for continuous coating. But it 15 possible to carry out

selective  varmishing with the help of continuous vamishing machines, if

16



preliminary processing of the varmshing rubber 18 carmed out on the {ECHO

cutter,
. Automotive and aircraft manufacturing, production of
automotive Accessories

IECHO cutting plotters can be successfully used for the production of car

mats, seal covers, sun blinds, products for noise and heat insulation.
. Engincering and instrumentation

IECHO equipment is widely used i the production of high-precision
gaskets and o-rings, in the manufacture of various machine parts, mechanisms, and
devices. The iIECHO complex is capable of cutting rubber, paronite, graphite,
ashestos, oil-resistant fibrous paper, cable paper, asbestos paper, fuorine-
containing materials such as polvtetrafluorocthylene (Tetlon), synthetic and

composite materials, and much more,
. Cut complex synthetic fabrics for a variety of tasks

The iIECHO cutter allows wvou to replaced traditional methods of culting
complex synthetic fabrics that require hjgh@‘x&r costs and increasc processing
efficiency by at least 20 times. Using 1@5&dewce, it 15 possible to cul maiterials
from carbon, aramid and ﬁberg]a.*"":;l‘s well as ultra-high molecular weight
polvethylene with high accuracy, ‘Eﬁku features are widely used for the production

of special professional cquipm@
. Sporting goo

e

With the help at'@%ﬂ cutters, it is possible to cut non-metallic materials
used in the manufacture of sports equipment - polyethylene for snowhoards,
materials based on carbon and fiberglass. iIECHO 15 an optimal technological
solution that will increase the speed of production of sports products and ensure

consistent quality from batch to batch,
. Haberdashery and leather goods

[ECHO cutting systems are an ideal tool for the haberdashery industry. It
allows you to make patterns from materials such as genuine leather, PE, PP and
EVA without the use of paper patterns. The cutter is successfully used in the
manufacture of shoes, bags and suitcases, covers for documents and books, covers

for mohile devices, folders, wallets and cyeglasses, etc,
. Clothing and textile products

The iIECHO BK cutters are the perfect solution for the garment industry. It
allows you to quickly draw any paiterns when designing products, apply the

necessary marking and carry out cutting fabrics, knitwear, leather and leather

17



substitutes for sewing clothes, accessories, furniture upholstery, Management and
control of all operations are carried out in real time wsing a special ERP
system. The iIECHO BK cuiting plotter can also become an excellent assistant in
training students of industrial educational institutions, who will be able 1o
immediately learn how to use modern digital technologies in the process of
mastering the profession.

Description of iECHO cutting systems

Sawmakers iECHO B
The sizes of the tables of the iIECHO cutters of the BK series are 1300 x 1100 mm,
1700 x 1300 mm and 2500 x 1600 mm, This series of complexes is basic; All
models of the series are equipped with a single-zone vacuum table with an acrylic
worktop.

[ECHO BE  Series Saws  are available with  either one or two ool
stations. The maximum cutting speed is | m / 5, whicky is 2-4 times faster than
manual cutting. G‘éw
Sawmakers iIECHO BK3 and TK3S %‘Z—

The sizes of tables of cutters iIECHO BK3 series -

700 0 1300 mumy, 2500 x 1300 mum a %B: 1700 mm; TE3S series - 2500 x
Lotey o, 2500 x 2100 mm, 2500 x @0 mm and 35300 % 2100 mm, Custom-made
models with arbitrary Q.,?‘tﬂblc gizes can be made.
Unlike the VK series, these €omMplexes are equipped with a multi-zone vacuum
table with a top made of durable aircraft aluminum. The aluminum alloy on the
surface of the honeycomb desktop, which iz also used in the acrospace industry,
guarantees geometric stability of the structure without dimensional changes due to
thermal expansion / compression and minimal intemal stresses. Mutually insulated
dense cells of the honeycomb panel compensate for the load on the desktop,
thereby ensuring the absolute flatness of the working surface even with its large
S1ZE,

The iIECHO Saws BK3 and TK3S Series come with two or three tool
stations.

Servomotors Yaskawa (Japan) installed on the iIECHO cutters of the BK3
and TK3S series allow cutting at speeds up to 1.5 m / 5, which is 4-6 times faster
than manual cutting and one and a half times in comparison with BK

serics machines . machines  included a ool depth  detection  system
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(AKT). Complexes of the TE3S series, unhke BK and BE3, have a folding table
design, which greatly simplifies their transportation.

On the ultra-wide portal of the TK3S series complexes, two engines with a
balancing funciion are installed, which provide more stable and accurate portal
movement. Complexes of the TE3S series, unlike the complexes of the BK and
BK3 series, have a rack-and-pinion gear as a portal drive, which provides high
speed, durability and excellent dynamics when cutting dense materials with
extreme work load,

Options for iECHO cutting systems
Conveyor system

All models of cutting plotters can be equipped with an intelhigent function of
continuous  cutting on the conveyor, which allows you to load matenals
continuously, efficiently perform extended tasks, process not only sheet but also
rolled materials, reduce labor costs and increase plpductiviry.

Operator Safety Svstem (Safety Devi

All models are equipped with an ctive protection system that ensures
operator safety and eliminates the i ood of injury during operation of the
complex. In addition, four umurb}\ﬂy stop buttons are installed on the ([ECHO
cutters, when clicked, the ma:@ stops working urgently.

Tool Depth }ltnsm@;‘ut Svstem (AKI)

The AKI systquE:l)omatcs the process of sefting the immersion depth of a
tool, With the help of this system, the immersion depth of the tool blades is
quickly, casily and with high accuracy - a tangential knife, a Kiss cut knife, a
circular knife. This ensures that the material 15 cut through without damaging the
slatic substrate or conveyor bell. The AKID sysiem 15 standard on the BEK3 and
TK3S systems,

CRS Optical Positioning Svstem

AINECHO cutters are equipped with a high-precision automaric positioning
gystem, Using the built-in CCD-camera provides the exact position of the tool and
the possibility of contour cutting by reference marks. Due to this, you can avoid
the errors that usually accompany manual operations, and take into account all the
features of the cut out image.

Vision Cut System
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When cutting fabrics, knitwear, non-woven materials, etc. with images
printed on them, using reference marks to combing with cutting contours, dug to
the properties of these materials, is useless, since errors are inevitable. The Vision
Cut system copes with this task perfectly,

HIY projection system

When cutting materials such as gemune leather, it is important to place the
contours of the eut 50 as W maximize the use of the matenal and sanimize
waste. In such cases, the HD projection svstem is used - a svstem that projects the
contours of the cut on the surface of the workpiece, which helps the operator to
accurately determine the position of the cut contours relative to the material,

Clearance increase
The standard clearance of the cutter allows vou to process materials up to 50

mm thick, Optionally increasing the clearance, you can cut materials up to 110 mm

thick. 4
o
Rall material feede "'5.""
- Passive system. Roll materals QEJ_ fed to the convevor directly

from the feed device, which s uquipp@?\vilh a material feed shaft, an
additional shaft and a material tension rru{.'l;i'luni.ﬁ m.

. Active system. The s i5 synchronized with the conveyor
system of the complex. It has a loggs¢nsor and material edge control.

hutnma&_&'hnct feeding system

This system signiﬁcant];tcawus working time and allows vou to reduce the
cost of products,

Installing a second portal

Complexes of the TK3S series with large desktop sizes can be equipped with
two porfals on request, which allows vou to double productivity.

Cutting plotter ( flatbed cutter) for automatic cutting of flooring iECHO GLS

The 1ECHO GLS flathed cutting plotter 18 an excellemt solution for
automating the culting area of a sewing enterprise. Equipped with a high-speed
electronic oscillating instrument and intelligent control svstems, the GLS plotter
cuts any textile and sofi materials with high quality, precision and
productivity. The IECHO cloud management server has a powerful data conversion
module that allows vou to use the main CAD software packages that exist on the
market. The users are provided with comprehensive protessional technical support
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s0 that they can easily and successfully switch from traditional methods of culling
materials to automatic digital ones.

Features of the iECHO GLS plotter :
. The system of control and corvection of tool movement to ensure the
optimal cutting mode in accordance with the characteristics of the processed
material.

o
QP%
Figusd1.6.

. Seltf-developed manageg@ent server to simplify operation and achieve
the best cutting quality.

. Modular SD]llTitP@T individual user requircments.

. System of ﬁ%‘ omatic computer lavout of a cut on a working
surface,

-

The functfén of automatic compensation of the sharpening of the
blade in accordance with its wear to ensure constant accuracy of the cut

. Tool cooling svstem that prevents overheating of the material and its
adhesion.

. Syetem of intellectual correction of material loading,

. Vacuum clip material with the ability to adjust the suction force.

. Automatic film-coating device to increase the efficiency of the

vacuum clip and additional energy savings.
Ease of management and maintenance.

. A table for collecting finished products.

. Long service life.

It 15 optionally possible to install:

. Guides under the cutter for installing 2 to 3 unwinding systems n
order to increase productivity.

. Cruides under the cutter for installation from 2 to 3 wide devices.

. Automatic decking device.

. Device for smoothing material from a cent to the edges.
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Advantages of digital cutting technology relative to fraditional cutting
methods

. Significant increase in productivity.
. Improving the working environment.
- Optimization of production management.
. Rational use of materials.
. Higher quality material handling,
. Improving the credibility of the manufacturer.
specifications for the tTECHO GLK Plotter
Table 3
Maximum cuiiing depth 75 mm (with active vacuum system)
Maximum culling speed 200 mm / &
Maximum acceleration 03¢
Width of the working table l.6m/2.0m/ 2.2 mi{optional)
Desktop Length 1.8 m/ 2.5 my{optional )
Plotter - 1 220V, 50 Hz
Power supply
Vacuum punrs 3 phases: 380V, 50 Hz
“JIPlotter - 4 kW
Power consumption ‘acuum pump - 20 kW
m'ﬁi‘agc power consumption - < 15 KW
Interface Fo B Serial port
terms of Use Q‘]:gm]:mramrc: 0 - 40 ° C, rel, humidity: 20 - 80%,

Help abowt iECHO.
Company Smart-T is an official parther IECHO - known manufacturer of

CMNC cutting equipment for small-scale and high-volume production, as well as a
leading developer of specialized software systems and visual design.
Company Hangezhou iIECHO Science Technology Co . Lud, was founded in

China in 1994, The company’s solutions IECHO are  very popular in  the
advertising, printing, packaging, textile and construction industries, as well as wind
energy and aviation and automotive industries. For over 20 vears, IECHO has been
developing manufacturing solutions for world-renowned suppliers from  general
design, development of technologies for introducing several operations on one
machine to the complete debugging of the automatic cutting process. _
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Company IECHO - a high-tech enterprise of state planmng, located n
Zhejiang Province. The headquarters of the company 15 located in the National
High-Tech Development Zone. The company has its own building with an area of
about 4000 square meters, which houses marketing and service centers. The
research and development center s located in the USA, in the state of Utah, For
nearly 20 vears of research and development, IECHO has received more than 20
national patents and registered 30 software copyrights, has taken part in many
important programs of the National Mimistry of Science and Technology,

Among IECHO operates a close-knit team of highly qualified specialists in
the field of software, IT-technologies, management of electrical components, the
development of the mechanical part. The work of all divisions of the company
production and techmical departments, marketing and sales departments — s
aimed at  market requirements and user wishes. Thanks w0 a  well-
developed strategy  and  an attentive  appgpach  to current  production
tasks, IECHO today can offer the best digg \ﬁrluli:mﬁ in the field of cutting
materials, A long period of research an cticc has enabled (IECHO to create a
group of professional experts who, t Q_ﬁ'ﬁ to their knowledge and experience, are
able o effectively influence decis made aimed at improving product guality
and production efficiency . Al El'l-ﬂb]':b- 1IECHOQ to maintain a strong position in
fierce competition. ‘Q"?h

Improving pmdququalir}r is the main way enterprises compefe in the
modern world, Company [IECHOQ certified ISO%001 quality system certification,
and compliance with EU standards of equipment (CE). The production and
assembly of IECHO equipment is carried out in Hangzhou. The company imporis
the main components: all mechanical components and parts are ol 118 own
production. [ECHO factory has high-precision  CNC  machining  complexes,
precision CMWC milling machines, high-speed lathes, drilling and grinding
equipment that ensure accuracy and stable reproduction of parts. For the most
effective quality control of products, all products are manufactured on a modular
basis.

IECHO products have successfully entered the markets of East Asia, Europe,
Africa and America and other regons of the world, In China, there are four
marketing centers and service support services in the castern, central and southern
provinces, as well as in northern China._
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Test questions:

1. What cutting methods are used in the clothing industry?

2. What types of cuiting systems are Bullmer currently used in?

3, What vear Hangzhowi ECHOScience Technology Co, |, was
founded _Lid, ?

4. What is PREMIUMCUT ULS 7

A, Describe the techmical specifications of the iIECHO GLE plotter.

1.2. Innovations in the technological process and their application in practice
1.2.1. Methods of connecting parts of the product.

Clothing 15 a complex structure, assembled from several pre-prepared and
individual parts. The basis for the assembly of clothes are compounds made in
various ways. Their choice depends on the requirementy for assembly operations
amd on the properties of the material used for clothi

Currently, wvarious methods of cﬂnnc{-ﬁhg parts of the product are
used: thread, glue, welded, river. injection Q_ﬁ;}mmhﬂmf. Mew methods are also
being developed and existing methods a%ﬂhng modified.

Thread seams in the manuf: ¢ of clothing are used for joining and
processing the edges of parts, a!-;Q.cm as for finishing products. In appearance and
design, filament seams are drgerSe. Their design is determined by the location of
parts and lines in the seam and the size of the allowance. Depending on the design
and purpose, filament seams are divided into connecting, edge and finishing.

The quality of the appearance of the thread sutches is determuned by the
correct ammangement of the knots of the weave of the threads in the stitches,
observing the specified size of the stitches, the snug fit of the threads in the stitches
to the material.

The wse of adhesive materials 1s one of the sigmificant reserves for
improving the quality of garments, as they allow you to create and maintain stable
forms of parts and assemblies of various clothes.

Bonding of clothing parts in comparison with a universal thread connection
has a narrower area of distribution and is used in the manufacture of clothing from
a limited range of materials.
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A signilicant range of materials 18 unsuitable Tor bonding due 1o a possible
deterioration in their appearance or due to insufficient reliability and strength of
the obtained adhesive joints.

Also, adhesive seams are unstable o boiling in water and an alkaline soda
solution and therefore they are recommended for the manufacture of clothes that
are not subjected to washing.

Along with the currently prevailing method of thread joining clothing parts,
a new joining method, welding, 15 of great importance . The use of welding in the
apparel industry provides an increase in labor productivity, partial or complete
exclusion of sewing threads from the technological process, provides an
improvement in the guality of garments, creates conditions for the automation of
technological processes for assembling parts and assemblies of garments,

Welded joints of two or more parts are performed on thermoplastic synthetic
materials under the influence of heat and pressugg. as a result of which a melr of
these materials is obtained, which, after I'E?'\ﬂ:m::wul and pressure reduction,
hardens and forms an integral connection .4,

The strength of welded joints i %o of the strength of filament seams.

However, the welded methodwses only for synthetic fabrics.

The combined method 15 a cqﬁblnatiun of two connection metheds: thread and
glue, thread and weld or gl@?ﬁd weld.

The combined @ghnrj i5 considered complex and time-consuming,
thercfore, it finds very limited application, This method 15 used where other
connection methods cannot provide adequate protection (for example, in the
manufacture of protective and special clothing).

In the clothing indusiry, a number of metal and plastic pars (bullons,
buttons, cyelets, hooks, loops, ete.) are fixed to the corresponding parts of the
clothing with rivefed joints . When fastening these parts, rods (riveting ¢lements)
are inserted nto the corresponding hole in the fabric strecture, and then they are
riveted, The disadvantages of this method include through holes and the inability n
this regard to disassemble the fastened garment umt.

Injection molding is one of the main polymer processing methods.

1.2.2. Bonding and welding of clothing parts.

The world's leading manufacturers arc actively using welded joints in
the manufacture of products from various materials.
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Replacing filament welds with welded has a number of advantages
= the absence of punctures - there is no violation of the waterproofness of the
material and the absence of migration of insulation through the seam;
- higher productivity duc to the combination of several operations;
- thermal and / or glue treatment of the edge, which is important for loose and
knitted fabrics;
- ¢ost reduction - no threads, needles, spools, ete |
- a modern, attractive, competitive appearance of the product;
Widespread use of the following non-threading technologies:
- Hot glue welding (TKS);
- Ultrasonic welding (LISS);
- High frequency welding (HDTWV);
- Hot air welding:
- Welding with a hot wedge. 4
The last three technologies are mainly used xﬁ:lding PVC fabrics in the
manufacture of walerprool work clothes, iq-ge:ahlt: boats, summer garcbos,
G‘?‘ﬁ

&

O
HQL?;I elt Welding

lis essence is in gluing materials together using hot-melt adhesive and

inflatable structures.

Hot-film films . The technology is simple, it can be mastered by any sewing
industry from a sewing workshop to large enterprises.

To mamutacture products from thin elastic knitwear for sportswear, underwe
ar and thermal  underwear,  a modemn tvpe  of equipment 15 used - hot - melt
machines that resemble an overleck with a program control unit. Machines
produce welding at low temperatures, at which the knitwear i1s not deformed. The
seam 15 flat without loss of elasticity in all directions, which s impossible o
achieve with a thread seam. Some machines are used for lap welding, while others
are used for hemming and edging. As a consumable - a special elastic hot-melt
adhesive tape 15 used.

But the most popular at the moment in the world of threadless technologies
is hot-melt welding of cut elements and decorative trim on thermal presses. They

arc n almost every production, they are very versatile and sigmificantly expand the
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possibilities of production. Moreover, their cost 18 not very high. Thermal presses
are simple and unpretentious in operation, do not require global study and
training. The only thing necessary is that the press be either with a moving table or
an increased lifting height of the working heating plate, sulficient for comlortable
and safe operation. And also for this technology “book™ manual thermal presses
are not suitable, because when using them, significant displacements of the
workpicces among themselves are possible in the process of lowering the working
plate, Welding and decorative finishing of welded (sct-in) and patch pockets,
welding of lightnings, application of shoulder, elbow and other reinforcements,
welding (bonding) between different fabrics and materials, welding of labels, logos
and reflective elements are performed on thermal presses using Film hot-melt
films . , increasing the stiffness of the windbreaks of the zippers and visors of the
hoods.

Bonding technology 15 a scamless connectign of pieces of fabric under the
influence  of heat  treatment. A similar g technology s offered by
Framisitalia. Gluing takes place on indus equipment using special tapes. At the
moment, this technology is difficult ply for mass production because of the
high cost, but it has prospects and e market in the future.

One of the first designers I&Khmc: this technology was Issei Miyake, famous for
hiz innovations. The desi qax%hnwcd the 8517 ready-to-wear collection, in which
he didn’t just replace ggwing technology with gluing, the idea was to combine
fabrics of different densities - soft flowing knit fabric and stiff fabric that creates a
stiff but flexible texture. The effect was comparable to a spring falling on the stairs
- the elements of the dress spring on the models to the rhythm of music and
movements,
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Figure 1.2.1.

Almost all the world's leading manufactur ir{'.:n-““t'l::n one degree or another,
apply hot-melt adhesive technologies in their cts: the production of various
kinds of clothes (from underwear to -llnwn_\‘élclﬁ, from casual, sportswear 1o
special clothes), shoes, equipment and acgf¥%orics.

Why glue it? A filament scam«Jwd a number of significant drawbacks and
[irmitations in the modern pnﬂlur@hl' fashionable and functional clothing, which
at the same time tends to a miqﬂum cost, First of all, needle punctures violate the
integrity and tightness of the material, which is important for manufacturers of top
waterproof and windproof clothing, tents, equipment and other products. Secondly,
sewing on clements of complex shapes often requires sophisticated equipment
and highly qualified seamstresses. Thirdly, the price of the operator’s error is high:
il he “leads away™ the seam, the product will be damaged. Fourth, thread seams are
not elastic in several directions. And on bulk fabrics, they require shear processing,
which increases the thickness of the seam, all of which is fundamentally important
for modern clastic and knitted fabrics, where they tend to flat elastic seams. And
fifthly, it is not always possible to scw any clement on the finished product, for
example, an identifier for special clothes or a uniform (chevron with a logo or
name), external reinforcement, add pockets to the msulated jacket, this can only be

done by stitching through and through the entire product, which will lead to the
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logs of 115 water resistance and thermal imsulation properties, not o mention the
aesthetic component of the product,

Hot glue technologics are devoid of all these disadvantages, since the films
are glued with their entire surface area in one operation, without vielating the
integrity of the material and are additionally sealed and reinforced from abrasive
effects.

What exactly is the essence of this non-filament hot-melt welding, and the
gssence 15 extremely simple and understandable and consists in glung  two
matecrials together (bonding), the principle of joining, as we all know, double-sided
adhesive tape.

To connect the details of the cut, accessories, hot-melt welding of
accessonies and  accessories  (zippers, stoppers, labels, hangers, transparent
windows), patch and set-in pockets, bonding the collar area with soft and tactile-
fricndly materials, film adhesive films are used . 4

BACMNTAMNE

LARGE

Fig. 1.2.2.

Using these materials, it 15 possible o produce a hot-gloe stitch of down
products, therchy  departing from the additional package and completely
gliminating the migration of down through the seams. This stitch is now widely
used for light down jackets, down sweaters, down liners and down sleeping bags.
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Figure 1.2.5,

There are also adhesive films with an internal court to increase the rigidity of
the material to be glued. such films are used to form hoods, windbreaks for zippers,
cuffs, pocket flaps, etc,

The second type of decorative film . Thev carry not only a decorative and
design function, but  also  functionality,  tor ‘@‘Ilpll_‘. external  sealing,
reinforcement, o create retroreflective elements or@*the form of reinforcing anti-

&

slip pads.

Fig. 1.2.4.

The third - hot-melt films for special purposes . Most of these hot-melt adhesives
go on a textile or knitted basis and are designed to externally strengthen problem
arcas (shoulders, elbows, knees, ete.). Or for internal reinforcements, sealing joints
of seams, zippers, embroideries, joiming intemnal parts with accessories, a hanger,

and a clamp for tightening sewn on them
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Fig. 1.2.5,

Ultrasonic welding

Initially. this technology was uscd for a namow circle of non-woven
materials in the production of filters, disposable clothing, packaging and home
textiles. It was practically not used in the manufacture of products from woven
materials due to the insufficient strength of thag®am and the piercing sound that
the machine makes during operation. But tgc@@dlogy does not stand still, and these
shortcomings were eliminated, silent ?(‘us appeared that weld a wide range of
difTerent materials, almost all synthefgs mixed, knitled fabrics.

Ultrasonic welding d,q\n?‘ not require consumahbles (threads, needles,
gpools, sealing tapes). On ult?‘gnic machines, it is possible to simultaneously trim
the edges, cut, demrmi@f cut the pattern, heat-treal the cut edge, emboss,
including the logo {inr,%lding on the skin) at the same time as connecting the
parts. In addition, butt welds can be made on such equipment, resulting in a flat
seam. This allows vou to work with a fairly complex geometry cut. But this seam
15 not strong enough due to the small arca of the connection and it must be
additionally glued with a special tape on a textile basis. Ultrasonic machines for
the most part are made in the housing of standard industrial-class sewing machines,
which greatly simplifies and reduces the time for retraining seamstresses, and the
transition to new non-threading technologies.

All these advantages of modern eguipment greatly expand production
capabilitics, increase its productivity, reduce the cost of products, increase
profitability and competitiveness, which s strategically important in our difficult
time for Russian production.

Welding iz a technological process of the formation of an integral

connection by bringing the joined surfaces in the tssue contacl zone 108 VISCous
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state with subsequent fixation. Welding s a process ol sell-adhesion of
thermoplastic materials under the influence of heat and pressure. The use of thread
compoumds for such materials is irrational, since the sewing process is difficulr,
products  with thread seams do not have sufficiemt strength and  water
resistance. Glue joints are also unsuitable here, since the material itself is
thermoplastic, and therefore hot pressing is not possible. In the manufacture of
products  from thermoplastic film matenals (plasticized polyvinyl chloride,
polyethylene, polyamide), welded joints are used. Three types of welding are used
in sewing production: thermal contact (continuous and thermal pulse), high-
frequency and ultrasonic, To date, the most practical applications in the clothing
industry have been thermocontact welding using electric heating by the method of
sequential processing of semi-finished products and thermal pulses by the methad
of paralle]l processing, The essence of the thermal contact welding method is that
the material isheated by a special tool and in-Ylirect contact with the
material. Heater Temperature 300-350 5. To umi@fking of use gaskets made

of teflon, tracing paper. The heating of the i an be gas, induction, clectnc,

Fig. 1.2.6.
a, b - plastic packaging; ¢ - application; g, d, e - quilting fabric with insulation

In sewing production, the sequential  welding method 8 mainly
used. Sequential welding with electric heating is carried out using heating elements
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in the form of a wedge-shaped soldering iron, roller, tape. For welding
thermoplastic films with a thickness of 0.25-1 mm, as well as textile materials with
a thermoplastic polymer coating, it is advisable to use a wedge-shaped soldering
iron, which, as a result of heating the internal surfaces of the parts 1o be welded,
provides a weld in the contact #one with its subsequent fixation by pressure rollers
.In this case, the processing methods are parallel-sequential, the material
advancement speed is 150 cm / min. In thermocontact welding, heating of the film
material 15 carried out almost instantly due to the transmission of a large current
pulse through the heating clements. In the pauses between pulses, the weld is
cooled under pressure. The cooled surfaces of the weld do not stick to the heating
tool, therefore, thermo-pulse welding can be done without release lmngs. The
simplicity and cost-cffectiveness of the thermal contact method allow it to be used
for welding thin films and textile materials with a thermoplastic film coating in the
manufacture of special and some other types of clipthing. Significant disadvantages
of the method are: the possibility of ”“:E?EE of the surface laver of the
material, direct contact of the heater wifg.the material and its pressure on the
material, which leads to extrusion of olten material in the heat-affected zone
and a decrease in the strength of b joints. In high-frequency welding, materials
are placed between the clci'\éf: to which an alternating current of high
frequency 15 supplied. Ilq.[?' 'nerated by the electrodes for 2-3 s welds
materials. The e]c:tm@@ remain cold, so there is no need 1o isolate
them. Apparatuses for high-frequency  welding are equipped with a set of
clectrodes of various shapes, thercfore, there are two methods of high-frequency
welding: parallel and serial. Of greatest interest to the clothing industry as the most
productive one 18 parallel, vsually performed on presses. The disadvantage of high-
frequency welding is the complexity and high cost of the plants, as well as the need
for local or general screeming. This welding method is used to make loops,
embossed seams in faux leather clothing, collars, cuffs, pockets ol men's shirls
made of synthetic fabrics, for attaching emblems and appliqués to details of
clothing.

Ultrasonic welding is carried out due to the influence of ultrasonic vibrations
and  pressure, Ultrasonic welding 5 used to join textile materals  from
thermoplastic fibers. This heat softens the matenial, and when pressed, the heated
surfaces join in the contact zone. There is no consensus on the mechanism of
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ultrasonic  welding  of  thermoplastic  polymers, including  textile  synthetic
materials. The ultrazomic welding process 15 considered as the pure action of
mechanical vibrations, as a result of which the heat necessary for welding arises
from the friction of the surface lavers in molecular chains. When welding plastics
that do not conduct ultrasonic vibrations well, the energy of ultrasonic vibrations is
converted into heat as a result of microshocks or as a result of absorption of
ultrasonic vibrations at the welded boundaries. At the imitial moment of welding,
directly under the waveguide, due to the fact that the highest temperatures arise
here, a viscous-flowing layer is formed. Under the influence of welding pressure, it
15 pressed nto the inner layers of the maternal. With a low surface density of the
material, the viscous mass penctrates to its opposite side, providing a warming
effect over the entire thickness. Which sigmificantly reduces the duration of
welding.

Ultrasonic welding has a number of figatures:
- heat is generated only in the weld zone, whic \(rihutus to a high welding
speed and miner changes in the propertics nt"lh%ﬁﬂitt:rial;
- it is possible to weld conmtaminated su s. since all foreign particles are
removed from the weld zone due to shea\?\ﬂhratinns:
- energy can be supplicd at a considetable distance from the place of welding,
which allows you to weld parts m@a?:i to reach places:
- vou can weld various thermofglestics;
- there is a possibility of mechanization and automation of welding processes;
—Production processes are characterized by efficiency and purity. Ultrasonic
welding is carried out in a sequential wav on machines of the continnous type and
along the entire contour of the scam in a paralle]l way on the press equipment. The
scope of ultrasonic welding s wider in comparison with high-frequency and
thermal contact welding. This method is applicable for joining textile materials
from all types of thermoplastic fibers, Ultrasomc welding 15 used to connect parts
of clothing made of fabrics and knitted fabrics. basic lining materials and
insulation. By welding, you can get stitch, seam, finish and other seams, make
lvops, fastencrs, attach buttons, ete,, perform stitches of different configurations
and sizes, performed in sequential and parallel ways. Of preatest interest is the use
of the ultrasonic method for threadless buttons fastening to clothing made of

fabrics (the so-called “combi-tex™ method). Special buttons on the legs of



thermoplastic material are mounted on the fabric and pressed on top with a metal
plate, and below - with a metal emitter of ultrasonic vibrations, With simultaneous
exposure to the button of ultrasonic vibrations and pressure, the material of its leg
15 heated 1o a viscous [low state and penetrates the tssue structure, and then s
formed on its other side. Using this method on the assortment of shirts allows you
to combine the operations of attaching buttons to the front of the shint and
fastening the shirt, since the buttons can be installed through the loops. It is also
possible to simultancously attach buttons to the front, collar and cuffs, Buttons are
attached on a specially developed “Combi-tex™ installation. Using it, vou can
attach buttons to individual parts as well as to the finished product. When welding,
the need for bonding materials (threads, glue and solvents) required for thread and
#lue joints is climinated,

Thus, welding in the sewing industry opens up enormous opportunities for
mechanization and awtomation. In welds, it is ngf allowed to pull, stretch, fit the
material, burn through, unconnected places, x{:hing. distortions, displacements,
pollution. The ends of the welded joints % ot additionally fixed. Based on this, it
can be concluded that welded jmnl%-bbga.rmems are the most labor-saving and
high-performance technology in tRkrarment industry. Using this technology, one
can achieve great results in@ development of production of cost-effective,
aesthetic, competitive and Qlﬁr'dab]c products for the population.

QG
1.2.3. Modern equipment for threadless processing of clothing parts by gluing,
Bonding is one of the common methods for threadless joining of clothing

paris with VArious cushioning materials.
Adhesive technology operations are carried oul using the [ollowing tvpes ol special
equipment; irons, batch presses of general and special purpose, specialized
CONTINUOLS Presses.,

Steam-air mannequins are used for the parallel execution of two operations -
wel-heat treatment and gluing,

The main manufacturers of equipment for the gluing of clothing paris in
Europe are German companies. laly also supplies its equipment, although in much
smaller gquantities.

Table 4 shows information on the assortment of products of the main equipment
manufacturers in Germany, Italy and Russia.
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Mame of manulfacturer

Table

Types of equipment

The company|
"Kannegisser”
(Germany). Year o]
foundation - 19458

Continuous presses for bonding collar and cuff
details for men's shirts.
Continuous pneumatic presses of the Muolti Star

tvpe for duplication of details of clothes.

Firm  "Herbert  Maver
GmbH" {Germany)

Presses of periodic and continuous action (tloor,
table) for duplication of parts of different tvpes of
clothing.

Robots for feeding and stacking glued parts.
Duplicate presses for fur, shoes and leather,

Firm "Fight” { Germany)
Year of foundation -
1961,

Ironing jobs.
Steam generators. 'é&
LS

4, The company
"Legmash™ N.Novgorod

Ironing jobs. ﬁq;,"":"
Steam generat

Hydraulic L‘Q&’I: presses,
Press dupditating continuous action PD.

Leased enterprize plant
"Agat” Rostov-on-Don

Jnt@ﬁl irons.

6, Firm "MacPie" (Ialy)

Presses of periodic action,
Continuous presses

7. Firm "MMalawasi™
{Ttaly)

Ironing jobs.

Steam irons,

B, The company

"Schrobel” (Germany)

Ironing jobs.

Steam irons.

Major manufacturers of gluing equipment for clothing parts and produoct

range

1.2.4. Modern equipment for threadless processing of clothing parts by

welding.

The connection of clothing parts by welding is based on the use of the

thermoplastic propertics of synthetic materials, which are heated to a viscous stale
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by the energy of high-Trequency currents and ulirasound and form a strong joint
after a certain pressure after cooling,
Liftrasonic welding,

Ultrasonie  beadless machine BShM-1 CISC Zavod Promshveimash
(Podolsk), UZB-600 and UVD-1 Crechoslovakia, roller machine IM-3MF firm
Branzon Sonic Power (USA), roller machine IM-22 firm Omega (Great Britain),
installation portable welding GK-4 firm "Branzon Sonic Power" {USA).

High frequency electric welding,

Installation “Fallipress-800" of the national enterprise “German Schlimme™
Germany, installations UZP-2-2,5E and UZP-2500A of the factory “Industrial
Electromics”™ Bulgaria.

Thermal contact welding

The UTS GZ installation of OJSC “Orsha™ designed for temporary spot
welding before gluing parts. 4
PFAFF 8303 Classic machine for sealing quﬂh thermoplastic tapes using hot

Figure 1.2.7.

Name: PFAFF 8303 Classical machine for scaling joints with thermoplastic
tapes using hot air Type: Welding machines Productivity:

* Patented two-chamber nozzle, uniform welding temperature and optimal welding
along the edpges of the tape

* Microprocessor control with error diagnosis.

« Automatic cutting of the tape (saving tape)

= Time-adjustable nozzle rotation {excluding burning of the membrane at the end

of the seam)
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= For a better view, the machine head is tilted 18 degrees from the operator,
= Various columns for clothes and shoes
« Rollers and nozzles of various widths for tapes 22 and 25 mm wide.
«Max, welding temperature 650 gr,
« Welding speed up to 10'm / min.,
« Power of a heating element is 3 kKW,
= Mains voltage 230 V., | phase,
* Working pressure of compressed air 12 & bars. Air consumption is up to 120 ]/
min.
PFAFF 8303-040
= Column tilt from the operator
* For clothes
* Belt width 22 mm.
= Width of rollers is 25 mm. 4
PFAFF 8303-041 G‘@”’
= Tilt column from the operator %‘Z—
= For clothing D
« Band width 25 mm. \?‘
= Width of rollers 28 mm. \:f"*
PFAFF B303-042 GQ.,?‘
« Column tilt per operator ¢
* For shoes
= Belt width 22 mm.
« Width of rollers 15 25 num.
PFAFF 8310 Ultrasonic Synthetic Fabric Welding Machine
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Figure 1.2.8.
Name: PFAFF 8310 Ultrasonic welding machine for synthetic
tabrics Type: Welding machines Productivity Sewing speed: 10 m / min.

Programmed welding with PFAFF 8310, Seamsonic type ultrasonic welding
machine combines all the physical advantages of ultasomic welding with the
experience of sewing technology in a way that is still unigque, On the PEFAFF 8310,
the welding material is fixed between the impulse and pressure wheel and is
subsequently welded under pressure. With thus method of ultrasonic welding, the
welding material 15 “whipped™ by means of sharply changing  pressure
NMuctuations, Due to molecular vibrations, heat 15 generated in the lower surface of
the welding material, on thin materials it 15 in thy immediate vicinity of the weld
Juoint, which ensures a good connection of 1als. Applications PFAFF 5310

&

Technical field: Filter pockets pe}snnal care products, medical mattresses
and covers, fell, surgical dressi film, body armor, sun protection, filters,
insulation, shower curtains, el .“"'*

Muanufacture of M“uh@]?-t mpparel.

Leisure clothing, @%uctih-‘u clothing, bodice, underwear, operating clothing,
etc. Automotive industry ; Awnings for trucks, curtains, awnings and much more.
Accessaries:

m Digital 3PS control

[ ] Maintenance using the Touchscreen control panel
m Functions: manual and automatic operation with stepless speed adjustment using
the foot pedal, amplitude adjustment from 50 to 100%, delaved start for
oscillations and drive, idle and reverse adjustment.

m The machine 18 delivered optionally with a free sleeve, a reverse sleeve platform
for lap seams and tubular products, a core sleeve (sleeves can be interchanged),
and also with a flat platform.

Llirasonic Generator:

m new: power stabilizer

m silent 35 kHz
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m automatic  tracking of ampliude  depending on frequency  and  speed
m automatic adjustment of the impulse wheel before welding and during welding
Aceessories foptions):

m Possibility of milling or engraving of clamping wheels according to the
customer's model, overlap guides, BEAIMS and
hemmers

™ puller lefi and right amd with separate disconnection,
Mew: Cut & Seal PFAFF B310 Cut & Seal combines physical cutting processes
with ultrasonic welding. Based on the %310-003 machine that has been
successtully used on the market, new generation ulirasonic welding machines have
been developed. Advanrages:

m Two operations in one run (Cut & Seal)

m Minimum seam allowances (microsheaths) for high strength

m High comfort of welded materials

m Flat seams after subsequent processing The k \( trend in joining textile
scams. Ultrasonic  welding  machine  for  spRpdiancous  welding  and  edge
trimming. Sequential processing of ﬂc.‘al:_ﬂé thermoplastic and non-woven

materials. &\?‘G

o
QO
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PFAFF E320 Direct hot-wedee or hot-air welding

Figure 1.2.9,

Name: PFAFF 8320 Direct welding with hot w'iid-g.g or hot air Type: Welding
machines Productivity G‘é‘

Differences between hot wedge wgé@?,; and hot air welding.
Hot wedge welding: \'_";.“"'*

-The welding scam is alw cat,
- The energy consumptiqriis up to 0% less than when welding with hot air.

-Adr consumption 18 significantly lower than when welding with a hot wedge. A
small compressor is cnough.

- When welding with hot wedge, %5% less harmful vapors are formed than when
welding with hot air.

-Due to direct contact, the hot wedge should be resurfaced regularly. In this regard,
there are additional costs for restoring the wedge.

Hot air welding: - The

welding seam 15 slightly wavy, the edge is partially noticeable.

-The energy consumption is 5-6 times higher than when welding with a hot wedge,
-Significant air consumption. A large compressor is needed.

- When welding with hot air, 20 times more harmful vapors are formed than when
welding with hot wedges.

-When welding non-woven materials, such as filter materials, the scam is more
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elastic due to the penetration of hot air into the material.

= Due to the lack of direct contact, there is no need to polish the wedge. There are
no additional costs.

PFAFF 8320 Stationary machine for welding Aexible thermoplastic materials
using HOT WEDGE or HOT ATR.

« Completely freely programmable machine

= All parameters are entered using the interactive control panel

= Drive of transporting rollers from individual stepper motors with the possibility
of ditferential material supply

= High column with vanable geometry. Possibility of turming 180 ¢

* Height-adjustable bed

+ Fast transition from hot-wedge welding to hot-air welding for various

applications

= Length 1 104 mm. 4
. o

« Width 620 mm. G“é"

« Height 1400 mm, Q}Q«—

* Departure of a sleeve of 480 mm. D

» Weight 140 kg. f_".lq-

= The passage between the rollers s 2@““.

« Welding speed up to 10m / milq'ﬁ;tiunul up to 30 m / min.

PFAFF 8320-010 Hot Wedged

= Max. welding temperature 500 gr,

shax. seam width 30 mm. (depends on the width of the wedge). Standard wedge
options: 7,9, 12, 15, 20, 30 mm.

= Mains voltage 230 V., | phase,

«hax. power consumption 1.5 kW,

« Operating pressure of compressed air 6 bar.

= Air consumption up to 30 1/ min.

PFAFF 8320-020 Hot air

« Max. welding temperature 630 gr.

«Max. scam width 30 mm. (depends on nozzle width), Standard nozzle options: 15,
20, 30 mm.

* Mains voltage 230 V., 1 phase.

*Max. power consumption 3.5 kW,
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* Operating pressure of compressed ar 6 bar.
« Adr consumption up to 15017 min.
PFAFF 8320-020-061 Hot air Special equipment for welding continuous filter
bags
* Equipped with a nozzle 15 mm wide as standard.
« Equipped with 30 mm wide casters as standard.
= It is standardly equipped with an overlapping seam apparatus with adjustable
seam widths from 10 to 30 mm.
« Standardly cquipped with a hose former with diameter adjustment from 60 to 300
.
PFAFF 8330 Fully programmable machine for sealing seams with

thermoplastic tapes using hot air

Figure 1.2.10,
Name: PFAFF 8330 Fully programmable machine for sealing seams with

thermoplastic tapes using hot air Type: Welding machines Produoctivity

Fully freely programmable machine

* All parameters are entered using the interactive control panel

* Drive of transporting rollers from individual stepper motors with the possibility
of differential material feed

* Dynamic welding (change in the power of the heating element depending on the

welding speed) = Automatic cutting of the tape at the end of the material according
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to the signal from photosensor

« Dick-change speaker system for various applications

* Rollers and nozzles of different widths for tapes 22, 25 and 30 mm wide.
«Max, welding temperature 650 gr,

« Welding speed up to 100 m / min, Optionally up to 20 m / min.

* The power of the heating element 15 3.3 KW,

= Mains voltage 230 V., | phase,

* Operating pressure of compressed air 6 bar

* Air consumption up to 150 1/ min.

WELDING MACHINE: ELMRT

Figure 1.2.11.
Name: ELMET Tyvpe: Welding machines Produetivity Standard ulirasonic
maching 40 kHz 1500 W Titanium rotating sonotrode Wheel with standard
knurling (15 types to choose from) Integrated PLC controller controlling speed /

delay and frequency



WELDING MACHINE: SC40

Figure I.E.I-%.\""‘:L
Name: SC40 Type: Welding machines Pr@%tiﬁt;‘: Standard ultrasonic
machine 40 kHz 600 W Hardened steeha}?mrnde Wheel with standard knurling
i 15 types 1o choose) Integrated PL ntraller controlling speed / delay and

trequency Stainless steel workt 500 x 500 mm

W
&
Q’G
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WELDING MACHINE; 5C20

o
Figure 1.2.13. , O

Name: SC20 Type: Welding machines Fcrﬁ:-@ﬁ%te: Standard ultrazonic
machine 40 kHz 1500 W Hardened steel 5 rode Standard knurled wheel (15
types to choose from) Integrated PLC yqal‘mllt:r controlling speed / delay and
frequency Stainless steel worktable x 300 mm

<
QG

Test questions:

l. What 15 a non-hlamentous tissue connection?

2. What methods are used for non-thread compound tissue?
3. Bonding technology - 1s it?

4. Can materials be joined by welding?

5, Types of machines used for threadless connection of parts?
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1.3. Innovations in the work of molding and finishing products, the choice of
raw materials for them

Intermediate and final ironing are obligatory operations in the clothing
industry, which are, first of all, essential Tor recognition of the product by the end
user. Equipment for wel-heat processing of garments 15 one of the main types of
machines and apparatuses used in the manufacture of clothing. It includes
universal press equipment, special press equipment, ironing tables, irons, auxiliary
equipment and others (steam generators, vacuum plants, ¢lc. ).

Most installations, presses and ironing tables are a complex consisting of
presses of basic structures, tables and component pillows, irons.

The basic designs of presses and duplicating plants differ in a number of
basic ways, These signs include the pressing force, the type of drive, the degree of
automation (type of control), the degree of energy supply.

The SILTER brand is a leader in the gyoduction and sales of compact
steam generators for domestic and  professa \f wse in many countries of the
world. SILTER has been producing electp
1983 in accordance with modern

team irons and steam generators since
nologies and the latest technological
developments. As a result, the §

among customers and firmly @k

‘R brand guickly gained a good reputation
a leading position in the class of professional
WTO equipment for smrl@?;mductinn. SILTER irons and steam generators are
much cheaper, but at t]uQch- time they are not inferior in appearance or quality to
their Italian "brothers”, And their reliability is evidenced by full compliance with
European standards, as well as TSE and PCT certificates. SILTER equipment is
specially designed for medium and small sewing production, curtain salons and
clothing salons, shops, service companies, homemakers and private entreprengurs
who sew in large batches. For professional vse, SILTER has developed the
SILTER PROFESSIONAL series, which has several advantages: the casing and
boiler of steam generators are made of stanless steel; steam generators have a 4-
level protection system:

a) An integrated steam regulator prevenis the generation of excess steam.

b} Bimetal disc thermostat prevents overheating.

¢) The fuse 15 tnggered in the event of any breakdown of the himetallic thermostat
iin such cases, the fuse stops supplving voltage to the boiler and the NO WATER
alarm indicator lights up).
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d) In case of flure of any of the above mechanisms, steam s automatically
released through the safety valve of the boiler cover.

Steam generators operate on plain tap water, so there is no need to buy an
additional distiller;

SILTER PROFESSIONAL steam generators economically consume electricity, the
required power 18 10002000 W [ h, depending on the voluome of the boiler;

a professional ron 15 connected to the steam generators with a silicone heat-
resistant hose;

steam generators are suitable for both horizontal and vertical steaming;

steam generators  are  cquipped with a  heat-resistant  ron stand; SILTER
PROFESSIOMNAL series steam generators are made in various modifications.

The 5M / PSA 2101A, SM / PSA 2135A boards bhave a built-in steam
generator with an iron that creates continuous dry steam, which is supplied using
the foot pedal. Moreover, the surface of the ironing bayrd has a heating element
with a temperature regulator, which allows you @?"ﬂn any materials without
fear. One of the most important advantages of %TFR HARMONY boards is the
presence of a fan, which provides a reliah "-:hcuum aspiration system. SILTER
has its own know-how, confirmed by apatent - height adjustment to the nearest
centimeter, The convenience of S-TI.'@ HARMONY boards is also confirmed by
the presence of wheels and handl@.?:.ﬂth the help of which the board easily folds
and moves. The entire ranquQ SILTER products is represented not only by
iroming boards and steam generators for professional use, but also by irons, steam
generators  for semi-industrial applications and specialized equipment such as
steam generators with a steam brush, a steam gun and a steam generator with a set
of TRICY MIMT moxzles
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Fig. 1.3.1.

SILTER Super nw&G{ISE

Figure 1.3.2.

Ironing tables are one of the most common and simple in design types of

equipment used at sewing enterprises for wet-heat treatment of products.
Ironing tables have basic designs and differ from each other in design,
equipment (various types of frons), tvpe of heating of the ironing surface, the

presence of vacuum suction. The possibility of installing additional pillows.
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There are two types of table designs: the first involves the installation of an
ironing plate on four supports, the second on one support; in this case, the ironing
plate is located console.

In some cases, individual suction can be installed on the ironing tables.

In order to process parts of complex shapes on tables, additional auxiliary
pillows are installed.

[roning tables are equipped with irons of various types. The main distinguishing
characteristics of irons are the type of heating., the presence or absence of a
steamer, the weight of the iron, the shape of its sole.

[roning table LGS-103.34

A
&

Table 5

Ironing surface size, mm [ 1 0 1 0 50
Type of heating electro
Steam generator power, kKW 3.5
Steam generator capacity, | T

an



Total power kW 5.33

Water supply to the heater

0
capacity, mm
Water discharge from the 12
heater tank, mm
Compressed air supply, mm h

¥ I di sions
verall dimensions (in 1635x440x 1 700 (1820x840x1900)
package), mm

Weight (in package), kg 1200 (214)
Voltage 380

_ movable lever for igpning sleeves, vacuum fan, blowing,
Equipment .
:-il@lrg:m:ralur. electric iron
&)

&

An important aspect of innov b;? is to ensure product quality by creating
more responsive installations t]]m electronic control to obtain optimal molding
and fnishing results, For teg LHl texiile materials, Maschinenfabrik Herbert
Meyer GmbH (Germany ers the RP5-E2 mstallation for legther lamimation,
which iz especially sdié?:lc for use in the manufacture of automobiles. The
optimum heating zone allows, thanks to the "intelligent" heat direction, to obtain a
compound that is stable for a long time without damaging the surface of natural
leather. To absorb steam and moisture to protect the user and the environment, the
unit s equipped with a VacuTherm device. The Kannegiesser Garment & Textile
Technologies GmbH GmbH {(Germany), owned by the Vel group, offers a new
small passage fixing machine AX 450 for a wide range of gaskets and matenals for
the top. It allows you to unilaterally openly partially fix large details of the cut.

The new Fuse Master BX series straight through locking machines have a
working width of 600 and 1000 mm. They are primarily intended for mixed
production. The control with the DX MultiStar touch screen. which allows the
development and accumulation of fixing programs, also makes it possible to
guickly establish and control the fixing parameters. Vet GmbH {(Germany)
introduced a new generation of VEIT 8741 trim fittings, which are both simple
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options  and  powerful  solutions  with  tensile  control  function  (VEIT-0-
STRECH). These settings allow wvou to process even sensitive elastic knitted
products. The VEIT X381 finishing multiformer, which allows you to choose
manneguing, also has a function for controlling the edge extensibility during
sensitive movements, which creates advantages for certain types of men's and
women's clothing.

The Brisay Maschinen GmbH (Germany), also owned by the Veil group,
offers a number of new and optimized roning solutions. The front pre-ironing
machine with the special shoulder accentuation device BRI-600 has a new molding
system that allows, along with molding, the entire front parts to carry oul
additional preliminary molding in the shoulder area. The BRI-12(0) finishing and
ironing machine, designed for the front of garments, has a new camera system for
molding Niya provides optimum  ironing  results  for all collar and  lapel
moedels. Moreover, the ironing area is adjusted depending on the model and size of
clothes. The new device for ironing sleeves with C?‘Hr cushion in the BRI-810
machine, designed to it sleeve slecves and l@'- roning, makes il possible o
"roll” the upper part of the sleeve for trim T‘;k and to avoid the unwanted shear
effect. The movement of various move & for the roller 15 freely programmed
back and forth, including for h@‘h— set sleeves, MACPL  Palazzolo  (Taly)
demonstrated a new automatic depide for finishing jeans and trousers for leisure -
an automatic unit of four mtﬁgﬂg stations for blowing steam with an automatic
unloading system, Its productivity is 2500-35(0) trousers per shift when serviced
by one person,

The operation of the device can be adapted to all materials, including tensile
ones, Contributing to the molding elements provide a comprehensive finish
without anv additional processing. Due to the almost complex movement of
manufacturing clothing abroad, the preparation of imported products for sale today
remains the last component of intensive processing in the textile chain in
Europe. Indupress GmbH & Co. KG (Germany) has an advanced tunnel
installation for the final finishing of various textile materials. Its significant
innovations arc steam chambers, in which, along with regulating the amount of
steam. regardless of the pre-pressure. a pre-atomization unit is integrated. Between
the devices for circulating air and steam is a hopper, passing through which the

products are processed with a mixture of air and steam.
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The rewse of excess steam sucked into the steam chamber guaraniees
efficient and economical use of energy. A powertul air supply creates an elevated
temperature for optimal finishing results. Management based on an industrial
personal computer and touch screen guaraniees simple and minitive mamienance

and contributes to the reliability of programs and their replacement.

VEIT 741 tensioner for trousers in longitudinal and transverse form

Figure 1.3 4.
Mannequin for shirts VEIT 8326 PREMIUM



Fig. 1.3.5.
High performance blowing mannequin for Iaun@&es and textile mills,

A powerful fan, combined with a heaty attery, provides quick and
effective drying. The low construction hl:ighléﬂ pressure relief panels guarantee
comfortable use. With the VEITouch | system all functions are under
control. Several shirts of various si "hthupcs and materials can be stretched
efficiently with the highest quality 5§qiards-

.)
Machine BRI 12000101
i e fl":' )

R :r- .5! Iﬁ_!fﬂ'




Benelits:

L]

Vertical closure of the box heads: even distribution of pressure /
prevents pressure clothing from moving [ improves quality

Pressure tanks with separate chambers for steam and suction:
individual processing of the upper and lower arcas of the front parts / flexible
solution for various types of fabric

2-step lower suction boxes

Convenient 5, 7-mnch color touch screen

Separate program sclection switch: allows you to quickly change
Programs

Intermediate device for suspending a shirt: during cooling of a press
product, a software step device is activated / quality 15 improved / productivity
15 increased

Automatic program step:; automatic program transfer from one side of
the machine to the other / increases productivity

Drigital remote control:

Hanging device for fitting shirts onto a hanger: without loading and
unloading from / to the hanger 4

Vertically located boxes é‘"f

Test qu :

D
1. What is wet he Qﬁ-atm-unl?
What eqmp@%m nsed for molding and finishing products?
What arg, §2am and air mannequins for?
"-’L'T'lsQﬁ}ms produce equipment for the WTO?
The BRI 12000101 is ...

I
'

s

1.4. The use of computer technology in the clothing industry
How much must die
1o make a new one!
Jacob Burkhardt

1.4.1. CAD system

Omne of the complex and urgent tasks in organizing the production of garments is

the automation of design preparation of production. The level of solution to these

problems largely determines the breadth of the range and guality of products. OF

grcat importance is the creation of an environment for the creative interaction of a

designer, constructor and technologist.
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Computer-aided design (CAD) system is a complex set of lools
designed to automate design.

According to the standards adopted in the 19%0s, CAD is not just a
certain program installed on a computer, it is an information complex
consisting of hardware (computer), software, a description of the ways and
methods of working with the system, data storage rules, and much more
. The abbreviations CAD (Computer Aided Design), which can be
translated as computer-aided design, and CAD-system . which can be
translated as a system for computer-aided design, are widely used .

Currently, among CATD speciahists, many terms have lost their original
meaning, and the term CAD now refers to a program for computer-aided
design. In other words, what used to be called CAD software or a CAD
system 15 now commonly referred to as computer-aided design (CAD)
system. You can also find the names of a CAD sysdgm, CAD system, CAD
system, and many others, but they all mean mwﬁﬁ"é - a kind of program for

computer aided design. %‘Z—
In today's market there are a large nk:l_'i'fh:r of CAD systems that solve
diftferent problems. \?‘G

1.4.2. The main systems of uter-aided design in the field of
Basic and lightweight CAD QG

Lightweight CAD systems are designed for 2D-design and drawing, as
well as for creating separate three-dimensional models without the ability to
work with assembly units.
The undisputed leader among the basic CAD systems 15 AutoC AD,
AuteCAD

AutoCAD is a basic CAD system developed and supplied by
Autedesk. AutoCAD 15 the most commen CAID system in the world,
allowing you to design in both two-dimensional and three-dimensional
environments. Using AutoCAD, you can build 3D models, create and draw
drawings, and much more. AutoCAD is a platform CAD, i.c. this system
does not have a clear focus on a specific project area. in it yvou can carry out
at least construction, at least engineering projects, work with surveys,

electrics and much more,
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AutoCAD CAD system has the following distinctive features:

. The de facto standard in the CAD world

. Extensive customization and adaptation options

. Tools for creating applications in  embedded languages
{AutoLISP, ctc.) and using the API

. The abundance of third-party programs.

In addition. Autodesk is developing wvertical wversions of AutoCAD -
AutoCAD Mechanical, AutoCAD Electrical and others, which are designed
for specialists in this area.

Bricscad

Currently, a number of systems have appeared on the market that are
positioned as an alternative o AuwtoCAD. Among them, Bricscad can be
separately noted from the company Bricsys, which is very actively
developing., directly supports the DWG format and has a number
of differences, including direct variational n1¥uling tools, support for BIM

technologies. G@“"“"
Mid-Range CAD ‘2«'
Mid-range CAD systems are pﬁ?gmms for AD-modeling of products,

calculations, automation of des@ electrical, hydraulic and other auxiliary
systems. Data in such sysh.'%s‘* n be stored both in a regular file system and
in a single environme electronic document management and data
management (PDM aqﬁ%m systems). Often in middle-class systems there
are programs for preparing control programs for CNC machines (CAM-
systems) and other programs for technological design.

Mid-range CAD systems are the most popular systems on the
market. They successfully combine the “price / functionality”™ ratio, are able
te salve the overwhelming number of design tasks and satisfy the needs of
MOoSst CUstomers.

Autodesk Inventor

Professional complex for three-dimensional design of industrial
products and documentation. Developer - Autodesk,

Among the features of Inventor are worth noting:

. Advanced 3D modeling tools including freeforms and direct
editing technology
. Support for direct import of geometry from other CAD systems

with the preservation of associative communication { AnyCAD technology)
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. Close ntegration with Autodesk programs - AutoCAD, 3ds
Max, Alias, Rewvit, Navisworks and others, which allows you to use
Inventor to solve problems in various lelds, imcluding design, architectural
and construction design, ete.

. Support for domestic standards in the calculation, modeling and
documentation

. Extensive libraries of standard and commonly used items

. The abundance of masters of design of typical units and

structures (bolted joints, gear and belt drives, design of shafis and wheels,
and much more)

. Extensive parameterization optiens for parts and assemblies,
including product composition management
. Built-in environment for creating design rules iLogic.

To effectively manage product development, manage engineering data and
organize tcamwork on projects, Autodesk Inventor can be integrated with the
Autodesk Vault PLM system and similar systems from other developers.
Solidworks 4
Three-dimensional software package for ation of design work of
an industrial enterprise. Developer - Dassau]{é&y&tcmcs.

Features of the system that distinguish it ifwen other CAD systems:
. A well-thought-out user | ace that has become a role model
. An abundance ufudd—iﬂ?ﬁlr solving highly specialized tasks
. Orientation o hut%ﬁh:sign and technological preparation of
production g.
. Standard Elen Abraries
. Recognition and parameterization of imported geometry
. SolidWorks PDM Integration
Solidedge

A three-dimensional modehing  system  for engineering  products
developed by Siemens PLM Software,

Among the advantages of the system are:
. A combination of parametric modeling technologies based on
structural elements and a construction tree with direct modeling technology
within the framework of one model

. Settlement  environments,  including  generative  design
technology

. ESKD support in the preparation of documentation

- Advanced design capabilities of cast parts and accessories for
their manufacture

. Built-in - module for automated creation of diagrams  and
diagrams
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. Close integration with Microsoft SharePoint and Teamcenter
PLM for collaboration and data management

Compass 3D

Compass-3D 15 a system of parametric modeling of parts and
assemblies used in the fields of engineering. instrument making and
construction. Developer - Ascon company (Russia).

Advantages of the Compass-3D system:
. Simple and intuitive interface
Using a custom three-dimensional core (C3D)
Full support for GOST and ESKD in the design and execution of
documentation
. A large set of add-ins for designing individual sections of the
project
. A flexible approach to equipping designer jobs, which saves on
purchase
. Possibility of integration with VERTICAL and other systems of
a single complex.

Y
é‘v
T-flex O
Mid-range CAD, built on the héﬂ! of the licensed three-dimensional
core Parasolid. The svstem dwclnq}}s TopSystems company (Russia).

-

-

Distinctive features of the syst

. Powerful m{-]s parameterizing parts and assemblies
. .-'u:li. anced Mogeling Tools
. sunpl mechanism  for  creating  applications  without
pro g_rammmg
. |“tLbf3"ﬂ-ﬂ with other T-FLEX PLM sofiware
. Tools for calculating and optimizing structures.
Heavy CAD

Heavy CAD systems are designed to work with complex products
(large assemblies in aircraft, shipbuilding, etc.) Functionally they do
everything the same as medium-sized systems, but they have a completely
different architecture and work algorithms,

PTC Creo

2D and 2D parametric design system for complex products from

PTC. PTC Creo CAD software 15 widely used in a wide variety of design

arcas.
Advantageous differences of the system from competing solutions:

. Effective work with large and very large assemblies

. History-based modeling and direct modeling tools
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. Work with complex surfaces

. The ability to scale the functionahity of the system depending on
the needs of the user

. Different  representations of  a single,  centralized  model
developed in the system

. Close integration with the PTC Windchill PLM system.

NX iz the flagship CAD svstem manufactured by Siemens PLM
Software, which is used to develop complex products that include elements
with a complex shape and tight lavout of a large number of components,

Key Features of NX:

. Support for various operating systems, including UNIX, Linux,
Mac O8 X and Windows

. Simultaneous work of a large number of users in one project

. Full-featured simulation solution

. Advanced industrial design tools (free forms, parametric
surtaces, dynamic rendering)

. Mechatronic systems modeling tools 3

. Deep integration with Teamcenter P@I’:«:}rsmm.

CATIA ':C-'

The computer-aided design system{g&n Dassault Systemes, focused
on the design of complex integrate oducts, primarily in the field of
aireraft and shipbuilding. ﬁ‘“\

Distinctive features: s
. The de facto st% rd in the aircraft industry
. Orientation to Work with models of complex shapes
- Dieep integration with settlement and technological systems
. Opportumities for teamwork of thousands of users on one project
. Support for imerdisciplinary system design.
Cloud CAD

Recently, cloud-based CAD systems that work in a virtual computing
environment, rather than on a local computer, have begun to actively
develop, Access to these CAD systems is carried out either through a special
application or through a regular browser. The indisputable advantage of such
saystems 15 the possibility of their use on weak computers, since all work
takes place in the “cloud™.

Cloud-based CAD systems are actively developing, and if several vears
ago they could be attributed to light CAD systems, now they are firmly

established in the category of medium-sized CAD systems,
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Fusion 360

CAD Fusion 360 is focused on solving a wide range of tasks, ranging
from simple modeling to complex calculations. The svstem developer is
Autodesk.

Features of Fusion 360

. Advanced user interface
. The combination of different modeling methods
. Advanced build tools
. Abality to work in online and offline modes (in the presence and
absence of a permanent Internet connection)
. Affordable acquisition and maintenance costs
. Calculations, optimization, visualization of models
. Integrated CAM System
. Possibilities of direct output of models to 3D printing.
Onzhape
Fully cloud-based Onshape CAD so t:l_l(anru 15 bemmg developed by
Cmshape, v..{i”"-"'
Things to look for when choosing Ons :
. Access to the program Qﬂj gh a browser or mobile applications
. Online only &=
. Marrow focus on ghgfheering design
. A complete se unctions for modeling engineering products
. Version cot of created projects
. Fcaturcﬂr{ﬁ:nguagc support for creating your own Onshape-

based applications.
1.4.3. CAD i

Computer technologies have long been used in many  areas of

production. Clothing manufacturing is no exception. Computer and microprocessor
technology is being introduced into the clothing industry quite intensively.

Many stages of creating clothes are automated - from designing, performing
technological operations to finishing products, Computer technology is used as
specialized microprocessors embedded in equipment, and personal or industrial
computers. Computers help fo control technological processes and are used in
design systems, The built-in microprocessor allows you to perform only a set of
programmed operations, which limits the possibility of more flexible changes in
the set of operations and their properties. Sewing machines with integrated
microprocessors, and  sometimes  computer-controlled, have  multifunctional

capabilities. With the help of such machines, the speed and accuracy of operations
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1% increased, the guality of the product is increased. For example, a well-known
maching is an automatic machine, which quickly and efficiently processes one of
the complex units - a pocket in a frame. Computer technology in the clothing
industry automates not only technological operations, but also the design of
product designs. For the creation of clothing models, preparation of drawings and
patterns, there are various systems for the automated design of clothing
(CAD). They usually consist of a computer, printer, digitizer, plotter, which in
combination with sottware can automate the design phase and significantly reduce
the time for model development. Cufting machines are widely used to automate
cutting in industry. Such settings are controlled by a computer, in the memory of
which there iz information about the layout of the parts of the root on the fabric
and other information about the features of the fabric. Cutting machines can be
equipped with a vacuum device that holds the fabric, A thick laver of fabric is cut
with a knife or a laser beam, in some cases a waler stream is wsed when
cutting. Such machines are controlled by a cor H"Fr At the present stage of
development of computer hardware and suﬁu@. it 15 possible o use them al
home or in small workshops. In these con T;}IE both modern household sewing
machines equipped with microprocessor mnnec[ed o a personal computer, and
the personal computer itsell can 114.@ Al the same time, many domestic and
foreign companies produce se machines equipped with electronic starters,
automatic needle threaders, QLq'ing devices with frills. Blocks for automatic
embroidery, ete, Machines of this type can accelerate the implementation of
various technological operations, significantly improve the quality of work. In the
market of modern software there are various computer directories of clothing
maodels, Tashion encyclopedias and catalogs of drawings for embroidery. Electronic
directories presented on CD-ROMs contain significantly more information than a
magazine or book. The use of electronic directories accelerates the search for the
necessary information, Recently, such software tools have appeared that help not
only find the rght model of clothes ina few minutes, but also get a finished pattern
in appropriate sizes, for example, by LEKOQ. In the catalog of drawings it is
proposed to choose your favorite model, enter four dimensional signs (height,
chest, waist and hips). After a few minutes, the pattern details will be printed on
the printer. A computer can be used to learn how to sew beautiful and high-quality

clothes. The multimedia learming system “Learming to sew™ developed in Samara 15
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a computer textbook. The texthook 18 presented to study theoretical material,
perform practical tasks and test the knowledge gained. On its pages there is
information about fabrics, materials, various methods of processing parts and
components of products. In addition, on the monitor screens you can walch video
clips with an explanation of an experienced wizard. The video recording can be
viewed frame by frame, slowing down the demonstration, and viewed many times
until the processing becomes clear.

A computer 15 a good helper for needlework, in particular embroidery. With
it, vou can create and edit drawings, sclect the color scheme. Using a graphical
editor, it becomes possible to simulate future embroidery. In addition to the
graphical editor, various computer catalogs with drawings for embroadery are
widely used. Known software tools, including the creation of drawings, their
editing and selection of colors, for example, "Catalog for embroidery”, developed
by Wyatka authors for use in schools in technology lessons. Having looked through
the catalog, you can choose a suitable pittur@ using a graphic editor, colonze
the patterns, choosing the right color palefis. Using a printer, vou can easily print
the desired pattern, and then transfer ifa the fabric. The pages of the catalog also
contain an explanation of how 1 ake embroidery threads. Using the catalog
reduces the time needed 1qbﬂcan:h for a pattern and transfer t to the
tabric. Embroidery is mur@ﬁ?&cr with the help of household machines from the
GCierman company PF and the Swedish company Husgvarna. Such machines
are equipped with embroidery blocks for automatic embroidery. In their memory
many pictures arc stored.

Having completed simple programming by choice amd. if necessary,
changing the pattern (proportional merease, visual display, etc.), vou can rely
entirely on a smart machine - the embroidery will be done in high quality.

Test questions:

1. What is CAD?

2. What tasks does the Fusion 360 program perform?
LR Why is CAD used in the clothing industry?

4. List the types of computer-aided design systems?
5. What is cloud CAD?

1.5. The unigueness of the design and automation processes
1.5.1. Composition and structure of CAD.
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The main ones are:
-an automated design - design is carried out by a person;
-automated design, in which individual stages or tasks are carried out by the
interaction of a person and a computer;
-automatic design, in which all stages and tasks are carmied out by a computer
without hiiman intervention.

The components of CAD are subsvstems, In each subsystem, a functionally
complete sequence of tasks iz solved. Anv CAD system consists of design and
maintenance subsystems:

Design subsystems  perform procedures and  operations  for obtaining  new
data. They have an object orientation and implement a certain design stage or a
group of interrelated design tasks. Examples:

-subsystems for designing typical TP;

-subsystems for designing technological processes of asskmbly;

. o
- machining; '.j{""
- calculation of cutting conditions; %‘Z—
-automatic operations; D

&

-special technological equipment;

- a complex and shaped culting tool; \‘5"’*
-preparation of control programs QJ:?: MC machines;

-information search: QG

elc,

The serving subsystems have a system-wide application and serve to ensure
the tunctioning of the design subsystems, as well as to design, transmit and output
design results.

Examples:

- database management system;
-subsystems of information retrieval;
-subsystems of input - output of data;
~documentation.

Invariant  subsystems  perform unified  design procedurcs and
operations. These include subsystems for documenting design decisions, entering
and adjusting source data.

The main components that perform a specific function in the subsystem are:



-technical - computing and organizational equipment devices, data transmission
media, measuring and other devices, or combinations thereof;

-mathematical - methods, models, algorithms;

-programme - documents with the texis of programs, programs on computer media
and aperational documents;

-information - documents containing descriptions of standard design procedures,
standard design solutions, standard elements, components, materials and other
data, as well as files and data blocks on machine media with the recording of these
documents;

-methodical - documents that reflect the composition, rules for the selection and
operation of design automation;

linguistic - design languages, terminology;

-organizational - regulations, instructions, orders, staffing tables, qualification
requirements and other documents governing thelprganizational structure of units
and their interaction with a set of design autopffon tools.

To combine the subsystems into tem-related complexes of computer-
aided design (AP), methods of their | M¥vare, software, information and linguistic
coordination are used. When perfogfoing such a negotiation, an interface 15 used.

The main methods of c@putur—:idﬂl design:

Typical solutions E?thc basis of techmological design when using
computers. According qu level of tasks to be solved, typical solutions are
divided into two groups: local and complete.

Local standard solutions rclate to private technological tasks that determine
only a certain part (element) of the designed technological process, for example,
the purpose ol the machine to perform an operation. Typical solutions in this case
imachine models) are local.

A complete standard solution covers the whole range of tasks.

Typical solutions are also distinguished by their structure. MTP1, MTP2 are
standard solutions with the simplest structure (singleton), Each tvpical solution
here i1z a design unit, a single invariable element that may or may not be accepted
as a whole. No conversion of these standard solutions is provided. MTRZ standard
solutions have a more complex structure. These solutions are multi-element,
1.¢. cach consists of a set of clements that can be considered scparately during the
design process. Elements of these standard solutions (route technologies) are

65



technological operations. For each operation, it 1% necessary (o assign a maching, o
normalize, Le to consider further the individual elements of this standard
solution. Depending on the structure of a typical solution, the procedures for
working on them are distinguished . For singleton standard solutions, an algorithm
for their selection is organized, which we examined carlier.

A typical technological process as an object of the theory of computer-aided
technological design i an ordered {according 1o the sequence of execution) set of
descriptions of technological operations sufficient to produce a group of parts with
common structural and technological features. To form the technological process
of manufacturing a specific part from if, it 15 necessary o organize a second
algorithm, as a result of which only those operations will remain that are necessary
for the manufacture of this part. This design method, based on complete mult-
element standard solutions, is called the analysis or addressing method.

An alternative approach to the automation of tdghnological design is the
synthesis method. The basis of this method is local @8 dard solutions. The solution
of a general problem, for example, the dcﬁignﬁﬁ technological process, i this
case 15 formed (synthesized) from the 'I'I}iuns of particular problems that
determine the elements of the technolo %pmces::- For technological processes
developed wsing a computer-aided [I&n system based on the synthesis method,
the name unit is applicable. Q-

Currently, systems ﬂ]{EGLLSE various compromise methods, including
elements of analysis and synthesis,

1.5.2. Technical and economic conditions for the use of CAD

The increasing complexity of the designs of engineering products, the
increasing requirements for their quality, the inercasing complexity of their
operating conditions, the need to reduce the duration of PTCs require complex and
effective decisions to be made in the shortest possible time. This is possible only
by automating the decision-making (support) process,

Today, more and more enterprise managers are secking funds for the
acquisition of modern CAD systems. This can be explained by the fact that the use
of computer technology in the ficld of automation of labor of designers and
technologists has proved the effectiveness and viability of these solutions.

The use of CAD allows you to increase the productivity of the designer and

technologist by 2-3 times, o ncrease the efficiency of interaction between
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different depariments, the level and quahlity of design and technological work. In
addition, with the help of CAD, it is possible to reduce the time for technical
preparation of production, free designers from unproductive work, expand the
design and manufacturing capabilities of complex equipment, and create a umied
design and technology database for the enterprise. And all this in turn has a
positive effect on the financial situation of the enterprise.

In order to identify the readiness of a particular enterprise for the
implementation of CAD, a swrvey 18 camied out mainly by interviewing
experienced designers and constructors,

The survey determines the need and cost-effectiveness of using an
auwtomated system. At the same time, the scope of design and development work,
their frequency, the total cost of engineering work, the ability to create an adequate
mathematical description and optimization procedures. the need to improve the
gquality indicators of the designed product, andﬁducc the design time are taken
inte account, '_jé'

1. What is a computer? D
2. What Kind of CHC works?

3. What is ONC used for? SN
4. What subsystems are @m‘ablc in CAD?
5. How to implement Q';HJ-"

L&, CAD evolution. Grace Program

Computer technological design syvsiems are widely used in the clothing
industry, Using CAD, they solve almost all the problems associated with the
artistic and technical design of clothing models and preparing them for launch in
production. A wide variety of computer-aided design systems 15 presented in the
software market: Gerber (USA), Investronica (Spain), Lectra (France), Gaibnd
iEngland), “Assol”, "Grace”, “Leko”, "Relic”, “"Komment™ ., “Eliander”,
“Staprim”, “CAD Legprom™ and others. Computer technologies for designing
clothes are mtensively developing not only in the direction of expanding the
geography of implemented CALD, but also in terms of decpening them in various
areas of the complex process of designing and manufacturing clothes. Now not
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only has the suitability of computer technology been identified for formal plan
tasks based on iterative repetition of procedures, but also the possibility of their use
in the field of human intellectual activity has been shown. Systems can help the
designer, warning him of wrong decisions, dirccting towards the achievement of
the optimum, determined on the basis of mathematical modeling and calculation of
possible consequences.

The specifics of sewing production, due to the rapid change and updating of
the range of products, presents special requirements for CAD, the main of which is
the openness of the system. Open systems are capable of self-development,
adaptation to 4 changing technological tasks of production. CAD “Grace™,
developed by the specialists of the company “Infocom”, the principles of
construction and functioming of which allow solving problems not only of a
technical, but also of an intellectual plan. The latter s achieved due to the
possibility of organizing branching processes implemedfed according to the laws
of mathematical logic, which g characteristic of
artificial intelligence systems (SRI). A user-fric mterface, a developed network
of supporting (hedging and prompiing) 'I';Q'linns, the implementation of the
principles of inheritance and self-regulafidn, as well as the presence of a wide
database of initial data, including dir@huna] attributes of typical figures, turm the
designer’s work inte an exciy creative  process, eliminating its routine
procedures. When working thQ\zhl, there is no need for a complex and difficul
technological stage - gradation of patterns,

The system automatically generates patterns for all recommended sizes and
growths, without requiring setting inter-dimensional and intergrowth increments at
structural pomnts, Based on changes in the mitial data {constructive gains, shaping
parameters, dimensional attributes) using the same algorithm, 1t iz possible to
obtain the design of not one model, but a family of models, in each of which the

specified requirements for manufacturability and quality will be fulfilled.
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Fig. 1.6.1.
CAD “Grace™ is a system of complex automation of the processes of design

and technological preparation of models for production.

It allows you to automatically:

-performance by the artist of the sketch an:lﬁ\qniml drawing of the model, the
formation of the color scheme of the mo

-building bhasic  product  desi ":hcmrdin_g to  the sclected design
methodology; development of mn@mlclurcs;

- formation of patterns; \g‘*

-automatic generation ul'p@hﬂ in stze, height and completeness;

-automatic formation DQ";H:: sheet of technical measurements of the product and
patterns, preparation and printing of a set of design documentation; design layouts
in automabiic and semi-automatic modes;

- sketch layouts in full size and scale;

-creation of cutting control programs on automated cutting units of domestic and
toreign production.

The intellectual capabilities of the system are based on the results of
tundamental research in the ficld of mathematical methods of geometric design,
which ensure the automatic execution and control of geometric and technological
operations, The main features of CAD “Grace”, which distinguishes it from other
systems, are: versatility, openness, high functionality, which allow it to be used to
solve almost any design problems without restrictions on the tvpes of products,
materials and specific features of technological processes.
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Application of CAD “Grace™ guarantees the quality of development, reduces
the duration of the design process, saves the designer from routine tvpes of
work. Using CAD “Grace”, the intensive design process turns into a 6 fascinating

creative scarch conducted jointly by the designer and the computer,

Fig. 1.% N

O

To run the CAD system "GR \{:\", vou must:

= tum on the computer; ks
= find the “Grace” shortcut :QQIE desktop and double-click on it with the left
mowse button;
= at the request of the system Enter the access code, type the password and press
Enter. The main menu of the system will appear on the screen. To enter any
subsystem, yvou need to select the deswed subroutine with the arrows on the
keyboard or with the mouse, and the line with its name will change color to
red. Atter that, press the ENTER key or the left mouse button.

Test questions:

1. CAD "GRACIA" - what program is this?

2, What needs 1o be done 1o launch the CAD system "GRACIA™?
3 Which company developed the CAD svstem "GRACIA"?

4. List the types of CAD, except "GRACE".

A, What appears after pressing Enter?
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1.7. Simple CAD technigues in the manufacture of clothing
The technological process, as an object of design, can be represented in the
form of a hierarchical structure, divided inlo several inlerconnected levels is

presented in the Ggure.

Farl manutacluring process
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The tcvhnu]wi@@mcss as an object of design

N

As a result of th omposition, the process ol designing a technological

Basa dimen modes e g ‘E;s?lculs

process 15 reduced i solving problems of various degrees of detaill at
imterconnected levels: from the formation of the composition and structure of the
processing route o the development of control programs and the caleulation of
cutting modes for processing individual surfaces.

The process formation process in the general case - a set of structural and
parametric synthesis procedures with subsequent analysis of design decisions is

presented in Figure 27.
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Synthesis

:

Anabysis

Fig. 1.7.2.
The general principle of the formation of the technological process
Structural synthesis is implemented at the levels of formation of operations and
transitions, and parametric - at the level of base selection, determination of
transition sizes, calculation of cutting conditions. {:L

Depending on the degree of completeness of ['gﬁmplcnmmaliﬂn of symthesis
{mainly structural) and analysis, three main miﬁ‘ds of computer-aided design of
the technological process can be diminguiﬁl@:

- direct design method (documented); "‘SQ
-analysis method {addressing, ana]n%)
synthesis method. &

In real CAD of chhnu]&ma] processcs, one method or any combination of
these methods can be implemented.

The direct design method assumes that the preparation of the design
document (routing) is assigned (o the user himself, who chooscs typical solutions
of various levels from the database in an interactive mode.

A technological database 18 created and filled in advance, which inchodes
information on the workpieces, machines, devices, tools, etc, available at the
enterprise. The databasge is structured, ie. clearly divided into sections,
subsections, pages, individual felds (phrases).

The user is presented with menus at different levels of design for the
selection of workpieces, operations, machines, devices, transitions, tools, etc. The
information selected by the user from the database 15 automatically entered in the

columns and lines of the routing template, After that, in the editing mode, the
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imformation can be edited 1F necessary, and then printed in the form provided by
the relevant GOST.

The analysis method is based on complete standard solutions. This method
proceeds from the fact that the structure of an mdividual technological process 15
not created anew. It 15 determined in accordance with the composition and
structure of one of the unified technological processes, ie. appropriate type or
group process. This is done by analyzing the need for each operation and the
transition, followed by clarification of all decisions at the levels of decomposition
“trom top to bottom." This method embodies the idea of “from the general to the
particular”.

In general, this method implements the following design scheme: entering
the description of the part drawing - determining the structural and technological
code of the part - searching the code in the database for an acceptable umified
itypical or group) process - analyzing its structurel: finalizing it in accordance with
the description of the part drawing design [:ul'e?xﬂividual technological process,

The use of this method at the stag&)ﬁﬁ evelopment and adaptation of CAD
CAD to the conditions of a partic nterprise involves a lot of preparatory
work. OF the many parts of the faghedy nomenclature, groups are formed that have
common  structural  and o ological  features, processing  methods, Two
approaches are possible ch)?'
in cach group a detail 'QQ-Iuc:c-d - a representative, and a standard technological
process 15 developed for it All typical technological processes for all groups of
parts are cntered in the computer. When developing an individual technological
process, unnecessary operations and transitions are usually excluded from a typical
lechnological process. Sometimes, much more rarely, missing operations and
transitions can be added in the manual process editing mode. Further, equipment,
technological equipment is specified, cutting modes are selected or calculated, time
norms are calculated . For each group, a generalized model of all pars is formed -
a complex part. It ncludes the entire varncety of surfaces of the group under
consideration. For a complex part, a unified {group) technological process is being
developed. It is obviously redundant, i.e. contains operations and transitions for
processing  all the detmils of the group. The development of an ndividual
technological process consists in analyvzing the need to include operations and
transitions from the corresponding group technological process. Or, in other words,
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unnecessary operations and transitions are excluded from the group technological
process. Then, as in the first case, the so-called parametric adjustment is
pertormed: refinement of equipment, technological equipment, selection or
caleulation of cutting conditions.

So, for example, in TekhnoPro CAD (distributed by Top Svstems JSC,
Moscow), a part classification method is used, similar to the method of group
technological processes and opposite o the method of typical technological
processes. When using standard technological processes, details are divided into as
many groups as possible, for each of which a standard technological process is
developed. In TechnoPro, on the confrary, as many details as possible ane
combined into one group. As the group expands, the guarantee increases that the
technological processes for manufacturing new parts will be automatically
designed by TechnoPro.

For the automatic design of technological processdg based on the principle of
analysis in TechnoPro, you need to create a databa %dn this, you need to group
the paris, mainly by the similarity of the lcchm’ of their manufacture. At the
same time, a common technological proc is ¢created for each group, which
contains the entire hist of manumcturina\ rations for all parts of the group. To
create a common technological pmcqéé? technological processes already mastered
in production are used. You candgus "paper” versions of technological processes
with their subsequent "tra nation” into an electronic version or specific
technological processes created i the course of working with TechnoPro in an
interactive mode.

The creation of a common technological process is carried out in the
following sequence. One of the group’s technological processes s taken as the
basic one and 15 introduced as a general technological process (vou can copy one
of the specific technological processes created in the course of work in TechnoPro
m the dialogue mode). Then the missing operations and fransitions from other
technological processes (specific technological processes) are added to it

When adding, signs are detected, depending on which it is necessary to
choose one or another operation, transition or route. Checking cach of the signs is
entered in the form of conditions in the TechnoPro database. Examples of such
conditions are checks: the type of workpiece, the grade or hardness of the material
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of the part, the dimensions of the part, the presence of certain structural elements
isurfaces), their sizes, etc,

After creating a common technological process, you can proceed to the
automatic design ol indmvidual technologieal processes.

To do this, 1t 15 enough to create a description of the design of the part, for
which it is necessary to design the technological process of its processing. The
description can be taken (read automatically) from the electronic version of
the parametric drawing of the part created by the T - FLEX geometric modeling
system  (developed by the Top Systems company  already  mentioned). A
description of a drawing of a part can also be created without using graphical
means by entering the necessary data from the keyboard. To speed up, yvou can
copy a similar part from the specific technelogical processes alrcady available n
the svstem database or copy the layout of the general technological process.

The description of the drawing of the pag consists in filling out general

information about the part (data from the st M’.In-ll techmical requirements of the

drawing) and the parameters of the stru | elements (surfaces) available on the
drawing of the part. D
After creating a part description, sfiedis assigned the general technological process

of the corresponding  group u@ns- Then the process of automatic formation of
the technological process § rted. During this process, TechnoPro selects from
the assigned general tqugamEica] process the operations and transitions necessary
for the manufacture of each structural element of the part and transfers them to a
gpecific technological process. Then, from the selected hist, the system discards
operations and fransitions that provide better workmanship of the surfaces of the
part compared 1o the specified requirements in the drawing.

After that, the svstem discards operations and transitions from a specific
technological process in which the conditions for their selection are not
fulfilled. Further, TechnoPro performs the calculations available in the conditions
of the remaining operations and transitions,

Then the system calculates the technological dimensional chains taking into
account the values of the allowances indicated in the transitions of the overall

technological process.
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Further, the svstem fulfills the conditions for the selection of technological
equipment for operations and transitions and performs the calculations of
processing modes and manufacturing standards available under these conditions.

At the end of the design process, the system gencrates transition texis,
replacing the parameters contained in them with specific values. The values of the
parameters are selected depending on the type of processing performed -
preliminary or final.

Creating common technological processes and conditions, the technologist
“teaches” TechnoPro how to design the technology of a specific (own)
production. Once having trained the system, the technologist can be sure thal
TechnoPro will never forget the production nuances of the design of technological
processes.

The analysis method is the main method of designing technological
processes in the operation of flexible production systeng. Its application gives the
greatest effect in the introduction of group and sta technological processes in
production. This is explained by the fact thalfgﬁs method does not violate the
existing specialization and traditions of p&ﬁctiun umits, simplifies the design
process, and does not require dﬂﬁcull—[g@u]ated procedures for the synthesis of
new technological processes, \:f"*

1.7.1. Synthesis method llq:?ﬂ- of technological processes

The synthesis method iﬁ-?aserj on local standard solutions. Algorithms for
constructing CAD systems based on the synthesis method are significantly
different from each other. The reasons for this are as follows:
procedures tor the development (synthesis) of technological processes belong to
the category of hard-to-form a number of CAD systems constructed by the
synthesizs method, focused on the design of technological processes for the
manufacture of parts of a certain  class ({for example, “bodies of
revolution™) . In order to exclude cycles in the development of technology and
provide a linear design strategy, some CAD developers have moved away from the
classical design of technological processes such as “route - operation - transition”,
el g

Implementation of a linear design strategy in CAD processes:

» entering a description of the drawing of the part;

« synthesis of processing routes (plans) for all surfaces of the part;
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« synthesis of the process Mow diagram;

« synthesis of the processing route of the part;

« synthesis of the composition and structure of operations of the technological
process;

« refinement of the technological process (caleulation of cutting conditions,
rationing);

« paperwork.

Entering the description of the drawing details and the design of documentation
are common steps for all methods of designing technological processes in
CAD. They are included for completeness in the design of the process.

For enlarged operations of the stages, the maximum concentration of transitions
15 characteristic, which 15 equivalent to the simultancous processing of all
surfaces. Under production conditions, such am operation cannot always be
performed. It requires  disaggregation (differciytiation) into  several simple
operations, The basis for the formation of ‘ii@?ﬂ}'ﬂ]’ﬂ[iul‘l&i is the streamlining of
surface treatment by choosing a n:asﬂnal:n quence of settings.

The presence of several enlarged tums- of different processing methods, in
addition to differentiation, Htlﬁ‘@ psk of determining the sequence of their
execution.

Thus, when forming ttQ.,?ucn..ssmg route for a part, the following tasks are
solved: QG
- the composition of operations 15 determined,

- cnlarged operations are differentiated into simple;
- a sequence of operations is formed at each stage.
Other synthesis approaches and methods are possible and exist during the
automated design of technological processcs.
Test questions:
I. List the main methods of computer-aided design of the process?
What 15 the basis of the analvsis method?

e

Descnibe the synthesis method.

.

- Write a sequence of implementation of a linear design strategy in CAD of
technological processes?

5. Why 15 the description of the part drawing included in the sequence of lincar

strategy implementation”
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I SECTION. UNIQUE PERTIES OF LIGHT INDUSTRY
QGMATERLU.E
If you wani fo take the path of innovation,
then you must be capable of intuitive fudgment
Fred smith
1.1. Smart fabrics
In experimental design, smart fabrics are beginning to be used. They are
more comfortable than skin - they warm in the cold, cool in the heat and even
change their size depending on the temperature, In the history of the costume,
which has as many centuries as the history of mankind, it is almost impossible to
come up with something fundamentally new. However, Maure Taliani, the Italian
house designer for Corpo Nove, pointed out that if the weather changes throughout
the day, the person becomes a hostage of his own clothes, Multilayer structures -
“trousers turn” - do not save the situation. And then Taliani began to develop

“smart” fabric and build “living” designs that could change depending on humidity
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and temperature. The pinnacle of Taham's skill 15 a shirt for the lazy. The
composition of the fabric includes nickel, titanium, nylon. This composition has a
gpecific  characteristic - the so-called "shape memory". When the ambient
lemperature rises, the sleeves of the shirt can rise in a matter of seconds from the
wrist to the elbow. Once the thermometer goes down a few lines, the length of the
sleeve is restored.

The designer claims that clothing responds not only to ambient
temperature, but also to body surface temperature. That 15, if a person sweats,
clothes also change their shape. The shirt for the lazy docs not wrinkle, cven if
crumpled and pushed into a suitcase for a long time. Under any circumstances, she
regains her form after 30 seconds. 5o far, only 200 such shirts are known to exist,
and all of them are gray metallic. The cost of cach 15 § 3750, Now Taliani
is developing a jacket that begins to more closely fit the body if it starts to get
colder. Corpo Nove relies on those types of fabdjcs that are commonly used for
extreme applications, It is difficult to say whe Mih:i!’-’. is a design style designed for
success in the hi-tech world, or whethepdf1s a pessimistic view of the extreme
future. One of the developments is !Nb't?-tmling vest, which is a miniature air
cooling system. A 50-meter plasfo) tube containing coolant 15 sewn into the
Jacket. “The model was™ hﬂrruéﬁmm workwear designs for workers at nuclear
plants where tumpct‘ahucsexﬁcd 70 degrees,” says Filippo Paglial, a technologist
at Corpo Nove. a‘mntthlz\.re]apmunt is a jacket, which continues to warm a
person, regardless of the surrounding cold, called “The Absolute Zero”. His model
uses a unigue substance, airgel. Representatives of Corpo Nove claim that this
99 %% air-based material 15 the lightest in the world. Clothing made of this
substance can warm up in frosts of -B0 degrees. The principle 15 quite simple - the
air gap serves as an optimal insulator, and this property was used in Central Asian
cotton bathrobes, in North Siberian fur coats, and in so-called “down jackets™ even
in past centuries. Another interesting model of Corpo Nove 18 a heating jacket for a
motorcyelist or cyechist, which 15 connected to a motorcycle or bicyele, and the
generated energy 15 transmitted through wires to clothes. The maximum degree of
heating is + 43, If there is no transport nearby, next to which vou can "refuel”, a
special belt with batteries has been developed.

A minicomputer 15 built into the improved model of the jacket, which
allows you to program the heating of different parts of the body. The developers
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say that their consumers are not exalted collectors of extravagant clothes, but
ordinary drivers, truckers and workers who need clothes that are comfortable and
protected from temperature extremes. Although, it is obvious that the "ordinary
driver" can hardly afford a vest, the price of which is equal to the cost of the car, In
the modern design of clothes, fiber, milk protein, polymers are already wsed, the
pattern on artificial or natral skin in clothes 15 applied digitally.

The most extraordinary - such as Paco Rabanne - do not hesitate to “sew™
from aluminum and glass. Clothing has become not only practical and convenient,
it has begun to reflect the sphere of activity of its owner and become a “tool of
production™: bulletproof suits have already been created that are not afraid of cold
steel weapons or radioactive radiation. Moreover, the weight of such a suit s
slightly more than usual. There are exclusive models equipped with telephones,
MP3 plavers, headphones that can be hidden in the shoulder pads, and a
microphone built into the collar. The cost of such moddls varies from § 600 to §
2500 and above. They are commercially available. wng the most exotic hi-tech

models “for professionals”, a TV jacket can be . which can compete with the
shape of telepuziks. D
Stephan Fitch, a developer at Media Lab, came up with a leather

jacket with a monitor mounted on il.i‘gku]:. According to Filtch, the design will be
successful among salespeople aleﬂwrtising agents working on the streets and
will make tangible cmﬂp-etiric#% any other "street advertising”. It is curious that
the more modernized fabrics and designs of clothes, the greater the demand for
natural and “natural” ones - for example, linen, cotton, wool. Also, natural wood
furniture will be preferable and more expensive than fumiture made from the
lightest and most durable metal or polyvmer,

T- shirt FuelWear. FuelWear has heaters, a temperature sensor and a
battery that supplies the entire system with energy.

FuelWear atself s not wvery thick, se vou can't do without heating
here. Indeed, on the front there are two heating elements (flexible, very thin, not
felt when worn), and on the lumbar part there is also a heating element.

For heating, cnergy is needed, which is stored in a small battery (5o far the
capacity has not been voiced). The temperature sensor, as well as the control
system, are located in one housing with a battery. The device is small in size, it has

&0



a small pocket i front of it This moduole 15 connected by wire (the connection
process is shown in the video).

It iz worth noting that FuelWear can be machine washed like any other
clothes. Only the battery must f[irst be removed. The system is conligured 1o
automatically adjust the heating temperature of the elements. The colder - the
higher the temperature (up to a certain limit), the warmer - the lower the heating
temperature. [f you go into a warm room, the system automatically turns off.

As for battery hife, when heated at 10 degrees (above body temperature), the
battery lasts for 3 hours. With a temperature increase of 5 degrees (above body
temperature), the battery lasts for 6 hours. And finally, when heated at 2.5 degrees,
the charge lasts for 12 hours.

There 15 a charge indicator on the control module, s0 you can always see
how low the battery is. FuelWear is being developed by the University of Toronto
team and Hatchery (the latter are involved in projegt promotion).
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Fig. 2.1.1.

Test questions:
What is smart tissue”
What did the Italian scientist Mauro Taliami invent?
Who invented the “Absolute Zero™ jacket?
Are there any jackets with a built-in monitor?

Can I wash my FuelWear sweatshirt?
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2.2, Nanotechnology in textiles

In recent years, the pace of scientilic and technological progress began o
depend on the use of artificially created objects of nanometer sizes (the Greek term
“nanosan” means “gnome”; 1 nanometer (nm) is equal to one billionth of a meter
or one millionth of a millimeter). Substances and objects created on their basis
from 1t 100 nmin size are called nanomaterials, and the methods of their
production and use are called nanotechnologies. With the naked eye, a person is
able to see an object with a diameter of about 10 thousand nanometers.

The propertics of matenials at the nanoscale differ from large-scale due to the
tact that at the nanoscale the surface arca per unit volume is extremely large. In the
broadest sense, nanotechnology is research and development at the atomic,
molecular and macromolecular levels in a scale of sizes from one w0 one hundred
nanometers; creation and use of artificial structures, devices and systems, which,
due to their ultra-small sizes, have new properties and functions; manipulation of
matter on the atomic distance scale. The fatller of nanotechnology can be
comsidered the Greek philosopher Democri \ﬁr::ﬂund 400 BC he first used the
word "atom", which in Greek means “indiggsible”, to describe the smallest particle
of matter. Probably, for the first ti n modern history, a nanotechnological
breakthrough  was  achieved b CQihe  American  inventor George  Eastman
(subsequently founded the f 15 company Kodak), which produced the film
(1¥83). 1931 wear. Germ wsicists Max Knoll and Ernst Ruska created am
electron microscope, W)QQ for the first time allowed the study of nano-objects.

1939 year. Siemens, in which Ruska waorked, released the first commercial
clectron microscope with a resolution of 10 nm. The birthday of nanotcchnology is
considered to be December 29, 1959, Professor of the California Institute of
Technology R. Feynman (MNobel Laureate i 1963) 1n his lecture “There's plenty of
room at the bottom”™, read before the American Physical socicty, noted the
possibility of using atoms as building particles.
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Fig. 2.2

1968 year, Alfred Cho and John Arthur, employees of the scientific division

of the Amecrican company Bell, developed the theorctical foundations of
nanotechnology in surface treatment. 1974 year. The Japanese physicist Norio
Tamguchi  introduced the terms "rlanﬂtfuhnnlﬂ%‘éﬁm nanolechnology™ into
scientific circulation, which he proposed to ng mechanisms smaller than one
micron in size and how to create them. 198 }}ar. German physicists Gerd Binnig
and  Heinrich  Rohrer  created a 'Cln[r_'ru.licup-_' capable ol  showing
individual atoms. 982 year, A |':® tunncl MICTOSCOPe has been
developed. 1985 year. American <icists Robert Curl, Harold Kroto and Richard
Smaley have created a technalogy that allows you 1o accurately measure objects
with a diameter of one nanometer. They also discovered the existence of a
spherical carbon molecule - fullerene. 1986 year. An atomic force microscope was
created, which became a [EiTH] for assembling AT
ohjects. 1986 vear, Nanotechnology  has  become  known  to the  gencral
public. American futurologist Eric Drexler published a book in which he predicted
that manotechnology would soon begin o develop rapidly. 1989 vear. Donald
Eigler, an employee of IBM, laid ouwt the name of his company with xenon
atoms. 1991 year. Japangse researchers have discovered carbon
nanofubes. 1998 vear. Dutch physicist Seez Dekker created a nanotechnology-
based transistor, 1999 year, American physicists James Tour and Mark Recd have
determined that a single  molecule  can  behave  like  molecular
chains . 2000 year. The US Administration has supported the creation of the



MNational  Nanotechnology  Imitiative. Nanotechnology  research  received
government funding.

This served as an impetus for the creation of national nanotechnology
programs in many industrialized countries. 2000 vear, Mark Ratner, author of
Nanotechnology: An  Infroduction to the New Big Idea, believes that
nanotechnology became part of human life in 2001 . Then two significant events
took place: the influential scientific journal Science called nanotechnology “a
breakthrough of the vear”, and the influential business magazine Forbes “a new
promising idea”, Nowadays, the term “new industrial revolution™ is periodically
used in relation to manotechnology. 2004-2006 year. Russian researcher and
inventor V.1 Using a gas-phase method of metal purification and isotope
sgparation, Petrik developed the nanostructures of a number of metals: platinum,
iron, nickel, ete.

Since nanotechnology, as an interdiscipfinary field of knowledge and
practice, can only be developed with bio- - and cognitive technologies, a
scientific and technological cluster nf"HBE‘ technologies has emerged that
determines the level of development world and countries in the 215t century.

Expectations  from the i uction of NBIC technologies in  science,
technology, everyday life u@ person at the end of the last century were
grandiose. Hundreds of m aphs, textbooks, tens of thousands of articles were
written, special ins:imt-@ql:m created, departments and faculties were opened in
various counfries, General successes, of course, are actually present, but still
more on a quantitative than a qualitative level. The world under the influence of
NBIC technologies, of course, has changed significantly, but nol beyvond
recognilion, as the founding fathers of nanotechnology (Fevnman, Drexler, etc.)
represented.

By the type of application of nanotechmology in the manufacture of
textiles, products can be divided into rwo large groups:

1. Textiles produced by nanotechnology, as it 15 given a scientific
definition in many sources. This means produced according to two principles:
“from top to bottom™ or " firom bottom to top,” that is, crushing the substrate {in the
broad sense) to nanoscale and forming a bulk nanoproduct from nanoparticles or
its sclf-assembly from nanoparticles. In both cases, the definition implics, of
course, the structure of the nanoproduct strictly organized from nanoparticles and
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the appearance of new ones or a significant improvement in the properties of the
material. Under such refined requirements a very small part of textile materials
falls. The same situation is in many areas of science and technology. The
exception, perhaps, is the field of electronics, i.e. , nanoelectronics, which is where
the origin of nanotechnology comes from.

2. Textiles manufactured using fimshed nanoparticles previously
obtained by nanotechnology, There are a lot of such textile technologies and
nanoproducts. In the future, when setting out the role of nanotechnology in the
production of textiles, we will indicate which type of two these products belong
to. For the consumer, the principles of obtaining a product do not matter - its
qualities. new functions, and safety are important.

2.2.1. Types of nanotextiles and areas of its use

Consider the use of NBIC-technologies in the production of textiles for its
main types, phases of production and areas of use. 4

Fiber production G‘éw

|. Nanoscale fibers in diameter can be gﬂhwud both from the bottom-up
{self-assembly)y and top-down technologics a__ﬂ?g'p]itling a stream of polyvmer (fiber-
forming) in an electric figld. The lat chnology 15 implemented under the
entrenched name "electrospinning™ (& Electrospinning) and s carried out on
equipment of wvarious designs firms. The technology is universal in the
possibility of using ﬁb-er-tbrn@ﬁ' polymers (natural, artificial, synthetic). There is
only one requirement - the possibility of dissolving and melting the polymer
without its destruction. Actually , these are the same requirements that apply to
polymers in the production of chemical fibers by traditional spinneret
methods, These technologies have not yet reached the level of large-tonnage
production due to the high cost, but they are gaining momentum. The main area of
use of such nanofibers made of polvmers of various nature is medicine, protective
clothing elements, filter materials and other arcas of technical textiles.

2. Fibers filled with namoparticles of various chemical nature, size and
shape. This 15 the second type of nanoproducts. These fibers are produced by
traditional technology by introducing nanoparticles into a solution or molten
polymer for molding. Depending on the nature of the nanoparticles introduced into
the fiber, they acquire new (electrical conductivity, photoactivity, bicactivity, etc.)

or improved mitial propertics (mechamical strength). Such fibers are essentially
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composite, the properties of which depend on the properties of the matrix and
nanofiller. These technologies are still far from the volume of production of fibers
produced by traditional technologies. Their production is expensive and involves
problems of compatibility of nanoparticles with the polymer matrix. There are
problems of the rheology of solutions and melts during spinming, the aggregate
stability of spinning solutions, etc. These technologies are at the stage of
improvement, cheapening, and increasing manufacturability. The fields of
application for nanoparticle-filled composite fibers are vast - a new gencration of
ultra-light, heavy-duty structural composites for all tvpes of vehicles, protective
multifunctional clothing, sports textiles, medical textiles.

Biotechnology in the production of a new gencration of fibers

1. Gene modification of natural fibers . fn the US4, Monsanto  has
developed a techmology for prowing genetically modified cotron, which fos 30—
%5 higher mechanical sirength than natwral high-guality cotron . This genetically
modified cotton has not vet been widely dm@?‘fd_ Genetically modified cotton is
used in textile products, which are suhyw increased requirements (mechanical
strength). For example, to outerwear d‘ ¢ of cotton, which is given a low crease
by means of cross-linking prepa s In this case, up o 20% of the tensile and
abrasion resistance of the pm:b@i\ls lost. Genetically modified high-strength cotton
compensates for this loss. ‘Q"?h

2. Genetically |:Qﬂ'led spider silk . superior in strength to all natural and
chemical fibers (strength s higher than that of steel wire of the same thickness),
produced according to the following scheme,
It is known that spider silk i1s very durable, as nature intended and created for
capturing, capluring spuder victims, whose weight exceeds the weight of the
weh, Silk of a silkworm does not differ in such high strength, since nature
predetermined another function for it (building material for a cocoon - a house for
a caterpillar). In terms of chemical composiion, silkworm and spider silk
fibroin are close protens that have different primary (a set of amino acids),
secondary {geomeiry of the protein macromolecules) and tertiary {the nature of the
interaction of protein  macromolecules) structures, which determines the

mechanical strength.
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Biologisis studied the structure of the genome of spider silk, and built a mulberry
siffoworm, poais, veast, ond microoreanisms of o certain vpe into the appavaiis of
heredity for the production of protein identical to spider silk .

The best results were achieved in the latter case and seftled on it Ths
microbiological gene-modified protein has been used to produce spider silk-type
protein fiber. Such a fiber, superior in strength o all notural arted chemical fibers,
beging fo be wsed in areas where [ightweight and very durable materials arve
reguired : the production of body armor. special ropes. and implants in
medicine. Since the cost of such a fiber is very high, while it finds application in a
very limited amount.

3. Polylactic acid - based fibers - polyvlactide - are obtained by a complex
technology consisting of their biotechnological phase and subsequent traditional
chemical technology. From natural materials containing polysaccharides (corn,
potatoes), glucose and lactic acid are obtained by fedpented milk. Lactide and
polylactide are obtained from it. Polylactide fil:u.:rc?\h'ﬁmimd from the latter by
traditional chemical technology. By chemical 51g{mn: it 15 polyester.

Of all the listed tvpes of fibers oh ‘I';ld by nano- and biotechnologies,
polylactide fiber ook a small (at theﬁ%@ of several percent) place among the
fibers of the new generation and 'i:-_i.,& primarily in medicine (implants). If we
talk about all these fibers an hnologies, their common property is  that
hydrocarbons (oil, gas) are mﬂ:ﬁw materials, which, of course, makes them very
promising, But it i necessary to further improve the technology in order o reduce
costs and increase their competitiveness with natural and chemical fibers based on
hvdrocarbons.

After completing the part on nanofibers, we consider the main tvpes of
fiber products.

Compogsiies

Without fibers, it 15 1mpossible to produce any type of textile (fabric,
knitwear, non-woven materials). But traditional and nanofibers are also widely
used in many types of composite materials, where the polymer matrix is filled with
various types of materials in powdered form (from micro to nanoscale). The latter
provide greater strength of the composites due to a significant increase in the
external surface and, as a consequence, a greater possibility of manitestation of
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imtermalecular  adhesion forces  between  the  hller particles and  mainix
macromolecules.

The production of composites in the world is one of the most dynamically
developing tvpes of materials in which vanous nano- and larger particles are
located. The development of this area of practical material science entails the
development of chemistry and physics of polymers, nanotechnologies for the
production of fillers for composites, including nanoparticles of various forms of
carbon {carbon fbers, carbon tubes, ete.).

The growing role of composites in the acrospace fields s most clearly
manifested. A new generation of ultralight and durable composites can
significantly reduce the weight of a modern aircraft and rockets. Materials of
modern vehicles include a large proportion of composites based on textiles and
polymers. So, a modern passenger plane consists of 50% of composites, a military
fighter of 60%,. and composites of abour 1045 kg are used in a car. The
improvement of composites follows the patl@'\ﬁsing textiles made of new high-
strength fibers (including nanofibers). Q,—

2.2.2. Protectiyg™¥tiles and clothing

This type of product is ver @ ely used in industry (protective clothing for
workers of dangerous and \é‘rmﬁ.ﬂ enterprises, law enforcement agencies,
lifeguards, firefighters, rnc@:?r workers, athletes; clothing for recreation, tourism).

In these areas, r]](:gmmﬂ successes have been achieved largely through the
use of NBIC technologies, but only in conjunction with traditional mechanical
i(spinning, weaving) and chemical technologies. Morecover, many  consumer
properties of protective textiles can be communicated using traditional chemical
technology methods, without NBIC technology.

Depending on the field of application of protective textiles and clothing, the
set of properties (functions) that they should have may differ, but quite often
cettain properties are common for materials and protective clothing for various
purposes.

The main properties that need to be given to most types of protective
clothing: water and oil repellent; fire resistance {fire
protection); antimicrobiality, Among  the additional ones, protection  against
harmful toxic substances in solid, liquid and gas-conmfaining forms can be
noted; protection against various types of radiation (y, o, f. UV): protection against
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bullets, shell splinters, blast waves; protection against the detection of people and
equipment in the daytime and at night (masking); wircless communication
{communication) with the outside world.

For army, sports, medical textiles, an additional property 1s the diagnosis of
the state of the body and first aid, including remotely.

Giving all these properties to protective texriles and clothing 15 achieved by a
combination of NBIC and traditional chemical technologies, Let's analyze some
principles.

Water- (hvdro) and oil- (oleo) repellent properties . These propertics are
achieved by traditional chemical-technological methods of applying and fixing
hvdro- and oleophobic substances on textiles.

With the development of nano- and biotechnologies, and especially bionics
{(hiomimetics), new technologies have come into the production of fextiles and
other materials. They are based on how nature solves thid problem.

A study of the issue by biologists, botanist Minists, materials scientists,
nanotechnologists showed that in nature the pmé?it:s arc reported by the presence
on the surface of a thin layer of a hydro 1‘;51':: substance (mainly fatty higher
acids - stearic, palmitic). But this 12 nakdnly a hvdrophobic film. It, which 1s
extremely important, has a nano-ro urface, Therefore, drops of water can not
stay on it and easily slide oft witlxe.,?ﬁght tilt or shaking.

The ideal hydro- f:.li.!i"&:qmrrjr}ﬁu.’ﬁic swrface has the surface of lotus
petals. Lotus in ancient Egyplion mythology is considered the ideal of purity . With
it, along with drops of water, all impurities, even fatty ones, are washed
off. Researchers called this super-hvdrophobic effect “lotus effect”, and the name
15 attached to technologies that use the principle, [t combines the specal
hvdrophobic chemical structure of the surface film substance and its nano-rough
surface. It should be said that the swrface of almost all plants and many animals
with a har covering to a greater or lesser extent has hydrophobic properties
{including the surface of cotton fiber).

After discovering and studyving the mechanism of the “lofus” effect,
scientisty litevally rushed to reproduce this hiotechnology on various materials,
including textifes . Various hydro- and olefobizators were used using methods of
forming a hydrophobizator film on the surface of a nano-rough film. Due to this | a
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high level of hydrophobicity s achieved - higher than with the simple use of water
repellents according to classical technology,

Textile materials obtained by this technology are produced by many foreign
companies. The words * superhvdrophobic ™ and  effectlotosa ™ appear in the
MRATTHES .

So far, the lotus technology has not completely replaced the classical
chemical technology, since the price / quality ratio is not in favor of the new
technology. In addition to hydrophobicity and oleophobicity, textiles can be given
the ability to self-clean from dirt. For this, titanium dioxide nanoparticles of TiO .,
wwi- The latter, in the form of nanoparticles, have high photoactivity. Absorbing UV
rays, Til) ,molecules | passing into a highly energetic photoexcited state, transter
their energy to neighboring molecules and generate high-ecnergy singlet oxygen
and radicals. The latter destroy surface pollution. This technology combines both
the nano etfect and the principles of photonies. 4

Fire resistance (fire protection) . T ﬂml majority of textiles are made
from fibers based on orgamic pu]}fmc%{@a they are all capable of burning at
different speeds, burning completely | diately or first melting.

The thermophysical combus mechamism of textile materials 5 common
with other types of l:umbmat@ materials to varying degrees. This mechanism
includes the supply to thc@gﬁrial of the combustion source and the presence of
oxygen. heating fto '[KEQE_JIH'[DI'I temperature (typical for this marterial and
combustion conditions), pyrolysis (thermal decomposition) of the material with the
release of gaseous products of combustion. Sustainable combustion s maintained
if the heat of combustion is higher than the entrainment of heal. The general
chemistry of the combustion process ol organic materials is radical chain reactions
that occur at high temperature (thermal oxidative degradation). Each fiber-forming
polvmer and fiber based on it have the specificity of combustion chemistry.

Based on the thermophysics and chemistry of combustion, combustion
imhibitors (flame retardants) should exert a inhibitory effect on the pyrolysis stage,
break off radical chain reactions, and bind combustible combustion products,

Inorganic in combination with nitrogen-containing substances are used as
fMlame retardants. There are many commercially available flame retardants with

greater or lesser inhibitory ability, The application and fixation on the textiles of
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these preparations s carried out according o the classical technology:
impregnation, drying, heat treatment.

A stable effect of fire protection of textiles is achieved if the flame retardant
enters into a chemical bond with the polymer fiber or 15 fixed with the help of
polymer binder compaositions.

Antimicroblal properties . Antimicrobial properties must be reported to
textiles used in a very large number of areas: clothing of medical staff and
patients; hospital bedding; protective ¢lothing of the army contingent; protective
clothing of workers in hot shops and other professions of heavy physical
labor; sports textiles; textiles wsed in the adoption of water procedures; wound
coverings; implants,

The general approach for imparting antimicrobial properties to textiles is
based on the suspension of the growth of pathogenic microorganisms harmful to
humans or their complete destruction. This principle w\implemented through the
use of biocidal preparations. In this case, it is dus&?\’é that the biocides have a
selective effect. &

The traditional technology of impartj 'g:hnlimicmbial properties to textiles
and textile products consists in impregnafude, dryving and fixing the biocide with a
chemical bond or using a binder (pol T Composition).

In recent years, the use ofxdlloidal solutions of biocides, primarily silver
nanoparticles, has been active h&%trﬂdumd by fixing them on textiles by traditional
methods,

Silver has long been known as a substance that prevents the flowering of
water {inhibits the growth of microorganisms). The use of silver in the form of
nanoparticles enhances s antimicrobial activity. The exact mechanism of the
antimicrobial action of silver 15 not fully understoed. In general terms, it can be
formulated as follows: silver cations interact with a negatively charged surface of
an orgamism's cell, penetrate through the membrane nto the cell, where they
exhibit redox properties, destroving the basic elements of a microorganism'’s
cell. A valuable property of silver as a biocide is 1ts ability to inhibit the growth of
microorganisms, acting at the cellular level and not interact with animal cells,

An inferesting way to use nahotechnology fo achieve an antimicrobial
effect is o enclose hiocides in nowoscale containers (evelodexirin, liposomes -

vesicles). In the case of vesicles, pathogenic hacteria that have affinity for the
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vesicles altack them, the membrame of the vesicles ix leaked and molecules or
nanapariicles of the hiocide are released from it

And as in all previous technologies of imparting protective properties to
textiles, mainly traditional chemical technologies are used here. However, the use
of silver nanoparticles, and in some cases other metals of variable valency (Zinc,
titanium, copper). is gaining momentunm.

The use of silver as a biocide is determined not only by scientific and
technological factors, but also by advertising promotion: it has become fashionable
to usc materials containing silver.

Protection against harmful toxic chemical biological substances . The
dangers associated with the etffects of harmtul chemmcals on humans are the most
complex and vaned of all the dangers from the environment {excluding the dangers
posed by the person himself). More than 100 thousand original chemicals are used
in the world , the vast majority of which are the sork of man, and their number is
only increasing. é"‘v

A person comes into contact witl micals during their synthesis, study,
production and use (professional ac '-"'3'5' . In ordinary life, a person comes into
contact with harmful substances ﬁ; in an emergency situation (technological
disaster, war, lermorism, nalum@aﬁicﬂ.

Dangerous, harmiu tances for humans. as a rule. are synthesized by
humans themselves, wh{:&)mmml substances, on the contrary, are “friendly™ {with
rare exceptions) to humans.

When creating protective clothing against harmful substances, the following
factors must be considered:

1. Risk level, subslance concentration, exposure lime, loxicily, stale of
aggregation (gas, liquid, solid particles). Depending on these factors and the area
of use of protective clothing (army, industry, firefighters, rescuers), requirements
for it are formed. The dangers and risks of the harmful effects of toxic chemical
and biological substances on humans and wildlife have increased significantly
recently due to the intensification of human activities (chemical and
microbiclogical industries), the threat of chemical terrorism, the growth of
technical and natural disasters, possible and real wars and conflicts. One of the
many methods of protecting a person from chemical and biological harmful
substances is special protective clothing with a complex structure, where special
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textiles play a major role, Therefore, in order to select and produce effective
protective textiles, it i8 necessary to understand how harmful chemicals can
interact with textiles (there is a special discussion about biological ones ).

2. Chemical destruction of palvmer fibers,

3 Penetration {liquid, gas) into the structure of textiles due to wetting or
pressure, and therefore dangerous contact with human skin.

4, Molecular diffusion through polymer fibers.

5, Chemical reaction with polymer fiber.

Most often, these phenomena occur in combination with each other, and the
milecular diffusion of toxic substances through the polymer fiber is considered as
the limiting stage and phenomenon, Consequently, effective protection with the
help of textiles can be achieved with other possibilities due to the inhibition of
mlecular diffusion.

The main factors affecting the protective propertids of textiles from harmful
substances: the chemical structure of the fiber-f H'ftrlg polymer, the physical
structure of the fibers, the type of textile {Fabri%‘%nilwcar. non-woven fabric), the
density of the varn, the density of the weav h&l the tvpe of finishing and coating,
the nature of the size, its density, porosit ?u-n_ foam, laminate, etc.).

There are two tvpes of prﬂicnléelﬂt hing against harmful substances;

l. Textile-based clcvth.'-,eg impervious to  toxic substances in any
aggregate form (gas, liquid, {&?ﬂ}_ This impermeability is achieved by coating,
lamination - the formation of an impermeable polymer layer: natural and synthetic
rubber, PVC. Such protective clothing "does not breathe” and cannot be in it for a
long time.

2. Clothing made of selectively permeable textiles, which “filters™ large
moelecules, since 1ts nanopores are smaller than these molecules, but allow air and
water vapor (sweat) to pass through, that is | it is “breathable™ clothing. Molecules
of harmful gas that can penetrate nte the textile structure are sorbed (immobilized)
by a fiber polymer, for whicha fiber-forming polyvmer of a certain chemical
structure 15 used. In addition, nanosized particles sorbing toxic gas and liquid are
introduced imto the textile structure.

Protection against biologically harmful substances (bacteriological attack,
infection) 15 achieved using workwear with water-repellent and antimicrobial

{special drugs) propertics,



American scienhisls are successfully working on the creation of a soldier’s
combat outfit that protects against toxic chemical and biological substances
(chemical and biological attack). At the same time, they comply with the
requirements of the low weight of the kit, protection against overheating, stability
of the effect, ability to self-clean {deactivate). The architecture of this set is
multilayer: the outer (front) laver is made of special textiles, the inner one is a
reactive membrane, the absorption and last layer to the body provides comfortable
condilions,

The outer textile layer (fabric) is made from special fibers with high capillary
ability and with the inclusion of catalysts for the neufralization of toxic toxic
substances with a wide spectrum of action. As a catalyst, a special set ol enzyvmes
15 used. The inner membrane s filled with metal oxide nanoparticles. Biological
poisonous  organisms  get  stuck  im nano-  and  micropores  of  the
membrane. Activated carbon, carbon in the fornaof nanoparticles are included in
the structure of this protective clothing, é"‘v

Protection against various types u{bﬁﬁatinn {a=, =, v-, UV) . Protection of
a person from a-, -, y- radiation l@h&cssaw for emplovees of nuclear power
plants, liquidators of accidents at : stations, and in the event of a nuclear war,
to everyone falling into the ;éﬁ'lr: of a nuclear explosion. This situation really
existed during the a-m:idcm@?ﬁc Chermobyl nuclear power plant and at Fakusima.
Suits from dense multilé@r fabric with lamination of the outer laver protect well
from a-, fi- radiation. It is completely impossible to protect oneself from gamma
radiation having a high penetrating power, but protective clothing with a multilaver
fabric protects against radioactive dust. The use of multilayer textiles made of
nanofibers increases the effect of protection against a-, [i-, v- radiation.

The astronaut's suit (NASA) for spacewalk consists of 14 lavers, the last
13th and 14th lavers are a combination of membrane (nanopores) lavers of aramid
fibers. Such a suit, according to NASA, protects against all tvpes of radiation that
has in outer space. The figure shows the suit of an astronaut for spacewalk. This
suit 15, of course, one of the highest engincering achievements in protecting a
person in extreme conditions.

NASA, together with other structures working in the field of space rescarch,

have created a new type of polymer material resistant to a-, -, and y-radiation.
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UV protection - the problem of the prevention of cancer (skin cancer) in
regions of high doses of UV rays in the solar spectrum {Africa, the southern US
states, Southeast Asia, Australia). Protection is achieved using textiles made from
fibers of a certain chemical structure, varn and high-density fabric with dveing of a
certain intensity,

Protection of a person from bullets, fragments, blast waves, piercing
and cutting objects . Protecting the body (in whole and in parts) of a person from
mechanical objects moving at a relatively high speed is a very difficult task, which
needs to be solved, first of all, by the army contingent, police, athletes, etc.

This risk group includes motoreyclhists, pilots of racing cars, The solution to
the problem lies in the plane of effective repayment (dissipation) of encrgy
attributable to certain parts of the body. Such protection can be more or less
provided with special protective clothing, But the most urgent problem s the
protection against all of the abowve impacts for army persgnnel during hostilities.

According to the army classification, prote wtlm body from dangerous
ohjects (bullets, fragments, knives, ete.) s divi into soft and hard, Usually this
tvpe of protection is called a bulletproof ve ‘;hhmlgh it is able to protect not only
from bullets. There are no absolutely imgedetrable vests. It 18 more correct w talk
about their greater or lesser pn:rml:ahi.j\lijﬁ

The bulletproof vest s.hmr@l,?‘nm only protect, but also be light enough,
flexible, comfortable to wear, @tnto the overall combat kit

The main part of the soft protective vestis lextiles made of high-strength
fibers of the new generation (aromatic polvamides, high molecular weight
polyethiylene). In the case of a hard vest, ceramic nanostructure plates are mounted
in s straciure.,

Disguise (camouflage) at any time of the day and in any area . The task
has been and is being set by the military at all times. Currently, this problem
should be divided mto two arcas: daytime masking and mighttime masking, Ways
to solve these two problems are fundamentally different.

Masking in the daytime was relevant from a long time ago, when hunters for
wild animals tried to be invisible to them, used the techniques of natural mimicry,
tried to merge with the color and pattern of wildlife. To do this, use body color or
disguise materials at hand. This method of camouflage was used and, if necessary,
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W hide from two-legeed enemies. Now this prmitive camouflage method s
embedded in army camouflage.

However, the modern army of the USA and NATO went further and adopted the
“chameleon” principle, that 15, they use a modified mechanism of the natural
mimicry of the chameleon, which, if necessary, can change color and pattern,
completely merging with the surrounding nature. To do this, use special chrome
dyes that change color under the influence of temperature, electric and magnetic
fields, pH, UV rays and other pulses.

Textile material dved with chrome dves and in which the colar management
system of chrome dves is integrated will change its color and pattern in
aveordance with the environmen! ¢ forest, meadow, desert, etc.).

The task solved to protect the soldiers was transferred to peaceful conditions
idual technologies): fashionable clothes, curtains, curtans, wallpaper with the
effect of a "chameleon”™. 4

Masking at night arose relatively rece ?Tn the middle of the 20th century,
as a response to the emerging methods o ﬂtluil'}ring inight vision devices) people
and equipment at night using device d¥icd on the detection of infrared (thermal
imagers) and microwave rays (rad rom people and technicians.

In cach case, the task is S\gﬁﬂi by their own means,

Protection against dn:tcttiqa.,ty night vision devices based on the detection of
infrared radiation nfth@sunﬂt ion object is solved using the special geometry of
the pattern obtained by dyes and changing a certain absorption and emission
gpectrum in the infrared region.

In the case of detection using thermal imagers, they use the technology of
forming an ultrathin metal (aluminum) film on the textile surface that reflects and
seatters thermal rays.

Masking against detection using radars (microwave) is solved using special
megamaterials that make the object completely invisible, as in the case of rextiles
with the stealth system. For textiles, such a technology 1s still in developmen,

Medical textiles . Medicine is one of the most successful areas of using
MNBIC technologies, including in the production of medical textiles, and these are
the following arcas.

Diagnostic texfiles and clothing with built-in  sensors, receivers and
analyzers of the state of the body (sick patient, fighter, lifeguard, etc.). To do this,
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miniature sensors are used that contact through the underwear with the human
body and determine its basic physiological parameters and their deviation from the
norm. More advanced solutions {army combat kit) - first aid (clothing):
transdermal dropper, formation of a crib, ete,

Omne of the areas of diagnostic and medical clothing is telemedicine. In this
case, the patient is controlled remotely. This is not only a problem of medicine, but
also an important social task of remote diagnostics, recovery, healthy lifestyle.

The same solutions using NBIC technologies are used in high-performance
sports, extreme sports, and leisure wear. Medical textiles are also new generation
wound healing coatings, implants and vanous organs and tissucs.

Smart fashionable clothes . Many solutions of NBIC technologies,
obtained primarily for law enforcement agencies, medicine and sports, received a

commercial solution in fashionable clothes:

. clothes with built-in miniature micro- ang nanoclectronic systems:
flexible mobile phone, TV screen, processor, antem (GLONASS):

. clothes with programmed changes %m]m. pattern and even
silhouetie; &5

. color-responsive clothing; )

. hazard wamning clothing;

. clothes that shine at ni Qan:u illuminated by the headlights of
vehicles; ")

. clothes for sports Eﬁlﬁ recreation, providing protection against
hypothermia and M'erheatingq comfort in the clothing area in all weather
conditions.

NBIC on t English. Nano-Bio-Info-Cogno - nano, bio, information and cognitive

technologics
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Fig. 2.2.2.

The proportion of composites in aircraft construction
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Fig. 2.2.3.
Scheme of formation of a drop of water on a hydrophobic surface and the

ability to self-clean this surface
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Fig, 2.2.4. o
Astronaut Spacewalk E‘nsh@ﬁhﬂﬂ}
Test qucﬂig&?
What does the acronym NBIC muulb'Q‘
Tell us about the second type cri'aglhh fibers.
Are composites? ?“.:::'

How many percent nFﬂ@pushts i5 on the plane?
How many lavers in an aktronaut costume?

2.3, Medical tissues, their types

ok R o=

Invista is developing imnovative DuPont textile programs. Innovation is
the most significant and capital-intensive direction of the company, the

implementation of the Body Care project (microencapsulation of threads) for linen

and corsetry, In essence, anything can be microencapsulated in a thread — extracts
of aloe vera or Chitosan algae, menthol, antibacterial substances, silver elements
— while achieving desired consumer properties. It is not only about comfort and
hvgiene, but also about treatment - medications, for example, insulin, can also
become microencapsulation agents. The effect is significant, because about a
million microcapsules are placed on a square centimeter of a cloth or fabric; up to
five billion on medium-sized items. At the same time, traditional textile
technologies do not undergo significant changes: processing in the process of
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dyeing, hixing with stabilizers, sizing using wide machines with a plus. A program
based on nanotechnology is being developed - thermoregulated fibers have been
developed, mastered in production and are currently at the stage of marketing
developments. Tactel Estrela 1 Tactel Hyperbright varn 158 being marketed for
unigue textile effects. There are other projects, At the same time, scientists and
gpecialists of the company did not disregard sewing technology. In particular, the
Garment Engineering innovation is based on the idea of a body scanner, that is,
scanning the body of a client or customer with the subsequent transfer of the
constructed three-dimensional clothing model (30) to two-dimensional lavouwts of
patterns. The essence of the innovation is that this idea was realized not in a static
mode, but in a dynamic one - in the course of real body movement under
environmental conditions. As a result, the operator receives a finished model - with
allowances and gaps. At least the fact that during the working day it allows vou to
get ready-made layouts with 1000 people testified to the marketing capabilities of
this method. Of course, this uses a nu of know-how and heavy-duty
software. In addition to the revolution e ed in the field of individual tailoring,
finishing and planting of finishe wbthes, Garment Engineering opens up
fundamentally new opportunitics Rchnthropometric measurements and improving
the databases of standard pg?ms for mass-produced products. Thus, Invista
gpecialists said a new u.'ﬂrQ.'thhc practice of three-dimensional design of clothes,
the priority of which is {u‘;?gnud to DuPont.

Scientists have recently created a new method for obtaining medical
material. The resulting tissue is made from the smallest biological components that
contribute to the repair of damaged epithelium and human organs.

An example ol an initial sample for ereating nanomaterials 15 real biological
tissucs, which are a connecting substance in a living organism. They determine the
structure of future cells, contribute to the building of muscles and organs in the
body. It 15 this material that gives elasticilty and [rmness 0 muscles and
epithelium,

2.3.1. What is medical nanotissue made of?

The structure of these tissues is very complex. They consist of various
brologically active molecules interconnected by protein fibers. For the manufacture
of  these fabrics, scientists  spent  several  years  developing and
experimenting. Finally, they developed a completely new unigue technology for
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applying liguid with components of various protein compounds, such as laminitis,
fibronectin,  fibrinogen and  collagen, onto  the surface of a  dry
polydimethylsiloxane polymer. On this surface, protein particles begin their work
by interacting with each other. Then, vsing screen printing, a layer of proteins
having a nanoscale microscopic thickness is fixed in a grid with many different
cells and applied to the wet surface of polvisopropyl acrvlamine. This surface 15
very susceplible to temperature changes and begins active self-dissolution with
increasing temperature. Also, heating helps to connect the particles of fibronectin
and, as a result, allows vou to develop elastic and strong biological tissue, which is
used in medical operations,

Using these nanotissues, you can easily control protein fibers, creating a
variety of shapes, sizes and scaffolds. This allows you to cope with medical
operations of varying degrees of complexity,

Mo less interesting and promising is the manufacfurer - a synthesis of the
textile and pharmaceutical industries. One of the ¢ \faml successful inventions
15 Lycra Body Care fabric, created jointly by Jé{ym and International Flavors &
Fragrances. Thanks to special microcapsul :\}lis material, when in contact with
the skin, 18 capable of secreting a I:Q\G usetul substances - from aromatic
compositions and anti-celluline cruarr@‘h vitamin E and aloe extract,

You can also give anmthJX;sillw example from domestic practice of
production and the successtul e of nanotextiles in medicine - oncology. It turned
out that on a textile basis, as a biporous superabsorbent vsing textile technology
{printing) and polymer nanocomposites - gels with a wide range of drugs included
in them, it 15 possible to create a wide range of Coletex composite therapeutic
textiles, mcluding to help treat cancer sick. Such textile-based nanocomposites
allow directing the necessary drugs to the cancerous tumor. They are universal
therapeutic  injections, which can include any medication of today and
tomorrow, All this allows to improve the guahity of life of cancer patients and
increase their lifespan without relapse.

Thus, we can conclude that the development of nanotechnology by the
textile industry requires the creation of new equipment and new final forms of
finishing materials, solving the problems of stabilization of nanoemulsions and
quality control of textile materials with new types of finishes and

effects, Naturally, this requires large matenal costs, but in industrialized countries

102



they understand that the priority in textiles 18 the mtroduction of high-tech
technologies that allow the production of new- generation materials , therefore,
significant efforts are made to invest in smart textiles.

Test questions:

1. What is a manufacturer?

2. What is medical nanotissue made of?

3, Which company invented body scanner?

4, What tissues arc used in oncology?

5. Which companies invented Lycra Body Care?

2.4. Technology for the use of antibacterial tissues in light industry
Smartfiber AG (Germany) designs, manufactures and markets functional
Smartcel fibers with various special properties dnad for various segments of the

industry, Functional fibers provide excellent erature control, high antibactenal
and odor-reducing effects, have electy conductivity and unique ceramic
applications in medicine and other anding high-tech products. Some high-

gquality products that have alread Gppcnrcd on the market with Smartcel fibers
were presented at the Tec hl@ 2007 in Frankfurt. Smartcel clima fiber is a
microaccumulator of heat Q],?E 60 joules / g of fiber. It is a microcomposite with
thermoregulating prups@;. characterized by very good textile processing and
uniform ability to dyve. Even with a high degree of filling, the surface of the fibers
remains smooth, This ensures the production of fibers with the density necessary
for body-covering textile materials, and makes the fiber insensitive o mechanical
and chermical influences. All these [actors contribute 1o the permanence of
tunctions and allow vou to wash textile materials, The manufacturers of bed linen
use this fiber in their products for air conditioning, because it absorbs excess heat
and moisture in the bedrooms and softens the unpleasant peak temperatures up and
down, contnbuting to a guiet sleep. Products manufactured using proprictary
technology include Bluemagic-Ball and Bluewish.

Small Bluemagic-Balls are antibacterial in any machine and hand wash. In
addition, laundry washed in this way remains odorless for a very long time. This
hygienic effect persists even after 160 washing cyeles. Changing the color of the
indicator in the balls indicates when to replace the Bluemagic-Ball. The “killer" of
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bacteria in the washing process is placed only in a washing machine or basin. Upon
contact with water, silver ions are released from the balls and are distributed in the
textile material during washing. For up to 10 weeks, textile materials washed in
this way remain impregnated with silver ions. The ProDerm dermatological test
confirmed excellent compatibility with skin and tissues, while also fulfilling the
parameters of EN IS0 10993, In addition, Smartel Bioactive fiber 15 included in

the list of the environmental standard Oko-Tex as a bioactive substance,

24,1, Polvgicne antibactenal technology

Polygiene is a modern technology of antibacterial protection of clothes, by
treating fabrics with silver to prevent the appearance of bacteria that cause an
unpleasant pdor, as well 45 VArIOUS microbes, Viruses and
fungi. Polygiene technology is  primarily  recognized as a szafe and effective
bacteriostatic agent. It 15 based on the processing of a wide variety of materials
(mainly textiles) with natural silver salts (silver rh]\njidt:} - a highly effective
antimicrobial agent. Human sweat  serves acﬁ'& breeding  ground for
bacteria. Propagating, they cause an unpluasam{gﬂr and threaten the health of the
skin, It has long been proven that natural qﬂ;\} of recycled silver can inhibiat the
development of micmﬂrganisl{?\g that cause odor. As a
remain fresh for as lon pasible.

result, clothes or shoes treated with t as

.F'{::I‘y'giene'

ETa~™ FEEGH
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Constant  odor  control,  which 15 s0 mnecessary im long
trips. Polvgiene neutralizes odor, stops the growth of odor causing bacteria and
fungi. Polygiene meets the highest standards of skin safety and hygiene. It does not
imterfere with the natural bacterial fora of the skin, Polvgiene makes the life of
clothing, shoes and equipment longer because bacteria and excessive washing do
not destroy fibers as quickly as they do on unprocessed material.

Polygiene technology was created in 1999 by a group of Swedish scientists
for Polygiene AR, a chemical supply company. In 2006, the company entered the
large holding company Perstorp AB and now the new brand s developing rapidly
due to the fact that new solutions for a wide variety of materials are constantly
being developed.

Polygiene wmdmckgr - inhibis tw growsh of sdur-cassing reanra

Frody e

<
QG

Fig, 2.4.2,

However, the propertics of Polygiene are cven broader. It not only kills bactena,

but also prevents the multiplication of various fungi. Moreover, this effect persists
throughout the entire time during which the product is used. The technology does
not change the color of the material and does not affect s functional propertics,
and exposure to the human bhody can  only  benefit  the
skin. Therefore, Polygiene can even be used in medical practice to treat dressings
that come into direct contact with open wounds.

The Polygiene effect lasts throughout the tyvpical time of use of the product,
as  evidenced by both clothing manufacturers and  independent research
laboratories. Polygiene does not affect the basic functional properties of textile

materials and does nil change their color,
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Fig, 2.4.3.

The service life of a product treated with silver salts increases because it is
less likely to wear out and 15 not damaged by bacteria. In addition, such clothes can
not be washed in very hot water, which also extends its service life.

Independent  laboratory  studies  of  several  testing  institutes
tested matenals processed by Polvgiene for the presence of bactena dangerous 1o
humans. The test results showed a lasting effect on<d wide range of bacteria,
viruses, fungi and mold and funguos, including MPE} a type of staphvlococcus),
acute respiratory syndrome (SARS) of the c{;m@aim and bird flu. Moreover, the
effect is  fully  preserved throughout ﬂ life of clothes, shoes or
equipment. Technology fights not wiﬂlﬁmll, as a result, but with its cause -
pathogens. Therefore, the clothes reuughi not only fresh, but also safe for the skin
of the body. It does not change t tural bacterial flara of the skin.

How does Polygi&ne inhibit the growth of @
bacteria?

3 stap action to eliminate bacteria effectively and safely
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Polyvgiene isused for the manufacture of clothing, shoes and
equipment. The properties of such materials allow vou to wash them much less
often, which means vou can pack less baggapge on a camping trip . Actual for
tourists, as it facilitates the weight of the backpack. This convinced a number of
partners  of the company, such as  manufacturers Buff . Arc'tervx ., La
Sportiva . Patagonia . Haglifs | Lowe Alpine and many others.

Polvgiene technology meets  the  highest  standards  of  safety and
hygiene. Processing does not affect the natural microflora on the surface of human
skin and can be used even in modern clinical practice in the form of processing
dressings.

Polygiene treatment increases product life by preventing damage to the
material by bacteria and frequent washing. The technology allows vou to wash
things less often and at lower temperatures, as dell as do without a spare Kit in
travel and offline sports events. G‘.{bf

Polygiene technology . based on lhtc;gmcc&sing of textile materials with salts
derived from recycled silver, meets Jzél_ﬁcrdcm environmental standards, which is
confirmed by the presence of nesign label and 15 included in the list of
approved products of the intt:rngnal textile association Ocko-Tex.

Created in 1999 by up of Swedish scientists, the technelogy quickly
sained recognition as u:&gﬁzctlw and safe basteriostatic drug. Currently, all rights
to the technology belong to Polygiene AB, which was established in 2006 as a
subsidiary of Perstorp AB.

Test questions:
What fibers does Smarifiber AG (Germany) produce?
What propertics does Polvgiene have?
Are Polvgiene clothes harmful?
What year was Polvgicne technology created in?

ok e Bd e

What indicates the need to replace Bluemagic-Ball?
I SECTION, WORLD OF EQUIPMENT AMD INSTALLATION,
INMNOVATION

What science ix today is technology tomorrow,

Edward teller
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A.1. Technology for the preparation of high-guality installations for tailoring
The modem sewing industry is developing in conjunction with high

technology and progress. Currently, to increase production efficiency and labor
productivity in the sewing industry, they use the latest computerized equipment
and computer-aided design systems. Computer technology is relatively recently
nsed in the clothing industry. Recently, microprocessor and computer technology
began o be introduced into the manufacture of clothing manufacturing even more
intensively. Today, many stages of sewing and manufacturing clothes are
automated, from design to the execution of finishing and decorative technological
operations. Using mnovation technologies, world leaders i the production of
sewing equipment offer consumers domestic and industrial sewing machines.

Computer controlled machines are the most advanced product. Ease of
handling 15 a distinctive feature of this type of sewing machine. The presence of an
electronic board allows you to memorize sewing operatigns and control the sewing
process, and specialized sewing and embroidery mﬁ%’ms allow vou to create real
works of art on the fabrc. %‘Z—

The range of modern sewing equip, ’u:l'l is extremely wide. Professionally
selected sewing equipment for an atelie;?\"a sewing workshop successfully solves

the complex task of establishin \:ﬁn uninterrupted and  highly economical

production process with the al number of scamstresses, cutters, WTO
specialists and other workfofer” The main characteristic of sewing equipment
15 modernity, This will allow you to surpass competitors and win the hearls of
customers. When choosing equipment you need to pay attention to technical
specifications, as well as:

- for case ol use;

- arrangement of knobs for thread tension regulators;

- display sizes;

- how the presser fool nses;

- ErEonomics;

- the difficulty of threading;

- How comfortable is the scamstress when working on the machine;

= the ability to quickly and easily reconfigure;

- availability of automation;

- The optimal ratio between price and consumer propertics of machines.
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Modern sewing production can be large-scale or small, 1t can be several
sewing workshops or a small workshop at once: the specifics and scope of
equipment are determined depending on the goals and objectives, specialization,
and capabilities of the company at the current stage. However, in any case, Cosl-
effective and profitable production must be flexible, mobile, gquickly solve new
problems, launching new technological processes. Professional sewing equipment
opens in front of the owners of enterprises for modeling and sewing clothes and
accessonics, The advantages of machines include their durability and reliability,
which are laid down in them by designers, They allow vou to improve the quality
ol products, make it original and bright. Modern high-precision sewing equipment
15 an investment in business development, an nvestment in tomorrow. Modern
sewing equipment allows you to identify the main trends in the development of the
industry:  maximum  automation, high  productivity,  multi-operation,  wide
technological capabilities, reliability. A

i1 The best manufacturers m"]'@.\ﬂ'ia! FEWINE equipment

Currently, industrial sewin quipment 15 represented by such
companies from Asian and Eur ®ah countries as “JUKL”, “SHUNFA™,
SOOLDENT, “WHEEL”, “JACK™ PUBA”, “TYPICAL", “GEMSY™.

One of the most ]:mpulgb"\'rmnufacluring companies 1s the Japanese brand
"JUKI". This company pr@l?gcs overlocks, one-needle straight-line, two-needle
straight-line , huttnnhnﬁglzunnn machines, as well as a machine designed for
sewing straight and oblique pockets - “JUKI APW-896".

Another popular brand of industrial sewing machines 15 SHUNFA, This

company produces equipment for cutiing workshops, as well as straighi-line and
quilting machines ol high quality and at alTordable prices.

Direct-ling, button, and core machines are produced by the GOLDEN-HEEL
trademark.

In addition to industrial machines, wet-heat treatment (WTO) machines are
used in production, The WTO includes steam generators, ironing boards, ironing
presses.

Among industrial equipment, manufacturers of cutting equipment are also
popular. These include tape, disk machines, as well as automatic cutting systems

from manufacturers "IUKI", "TYPICAL", "SHUNFA".

104G



3.1.2 j far mausirial sewd Nes i B
Sewing machine "PFAFF 1050 SRP"

N _Il_-il
Ny e |

Fig . 3.1.1. @ﬂ
Sewing machine "PFAF RP"

This is a high-speed, reliable machine high-quality stitches and without
planting fabric. Adjustable clevation cll-h: foot, there are connectors  for
connecting a computer, equipped w@emgnitinn of the remaining thread in the
bobbin. The Servo built - in drin_Elinhle in operation, requires virtually no

TCpair. ((':}
Sewing machine "Typical GC 6850"

Fig. 3.1.2.
Sewing machine " Tupical GCa850"
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Designed for mass tatloring of products, mainly for light and medium fabrics
icotton, synthetic, knitted). High-speed machine - up to 4000 stitches per minute,
with a stitch length of up to 5 mm. Centralized lubrication. Raising the foot &
mim. Advancement: bollom convevor and friction motor.

Sewing machine "Juki DDL-8100 E™

A
Fig. 3.1 .3.@«
Sewing machine "0 DL-8100 E"
Single-needle machine with raclcypld pinion promotion. Designed to work

with materials of medium dem;ity.@ speed of the machine is 4,500 stitches per
minute, with a stitch length of 5Agh. Quiet mode of operation,
3 1.3 Criterig R choosing industrial sewing machines

When choosing ustrial sewing machine, one should take into account,
firstly, that these machines basically perform one fTunction, and secondly, with
what fabric vou will work. There are machines for sewing leather goods, for
sewing covers for cars, bags, as well as upholstery for upholstered furniture. For
this, there are machines manufactured by Zoje - models £7 53300, Z1 8500-H, ZJ
OR00-A-D3R.

There are furrier machines for sewing fur products, as well as bag sewing
machines for sewing bags from very dense fabric. When choosing a machine, the
price should be considered. One of the best such machines are Siruba, Brother,
Yamata, Typical, Pfaff. They are very reliable in operation and do not require
frequent repairs.
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SiRUSA

brotheryYAmAT4
TYPICAL PrdrFrF

ALIKE

Fig. 3.1.4.
Logos of companies m:anuthc&_ﬁg SEWING equipment

Prices for industrial sewing nmchiq.‘{;'

Prices for cars vary dependify”on the destination, design features and
manufacturer. Such equipment g =5 high energy costs, while at the same time
they are cosi-cffective, fast .(n? slow-moving in operation. Compared to cheap
cars, expensive models are better because of the materials from which they are

made,
Test questions:
L. What should [ look for when buying sewing machines?
2. Which companies produce modern sewing machines?
3. What iz a Servo?
4. What machines does GOLDEN-HEEL produce?
5

Which company 15 one of the most popular?
3.2. The principle of operation of manual and pneumatic presses
In a rapidly developing economy, light industry enterprises need re-
equipment of production capacities in order to be competitive in the domestic and
foreign markets, Each production engaged in the manufacture of leather goods,
sewing clothes, overalls and shoes, the manufaciure of tent sheliers, tenis, covers
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for mobile phones, sports bags and equipment, 18 faced with the problem of
installing metal fittings, cutting holes, molded blanks, and installing rivets. For
this, various types of means are uwsed, from manual ones (hammer blow) to
mechanical devices. Thig often leads 1o mmjuries in production and a decrease in the
guality of products, Today, a wide range ol equipment for performing these
operations is presented on the market, These are hand fool, electromechanical,
hveranlic, pretmalic presses

Hand presses. ddvantages: casy o operate, low cost, Disadvantages:
@ person’s hand cannot with equal and equal effort perform work throughout the
entire working day, which affects the quality of the products.

Electromechanical presses . Advantages: the ability to work with 220V
power supply. Samples of single-, four-position table-type presses are presented on
the market. The biggest drawback of this type of press is the lack of adjustment of
the force with which this or that hardware 15 Wstalled, only the shaft travel is
regulated. If vour hand enters the lowering z \1 the piston, an instant stop of the
press 18 impossible. In the design of il ess there are many units subject to
increased wear, which reduces thdJservice life and leads to additional
costs. Pneumatic presses . The matic presses are structurally provided with
an adjustment of the shafl Etl'&é&- The pressing force is regulated by the built-in
pressure regulator. A widc@ﬁ'gc of adjustments allows vou to adjust the operation
of the press for vour pre’e@t'mn in the optimal mode, because for the installation of
various types of Ottings, different pressures are also necessary, Using adjustable
pressing pressure from 50 kg / em2 to 1200 kg / cm2, Presses of this type can be
used o install grommets, cuffs, holnitenes, buttons, making and tightening buttons,
making holes with a punch, cutting leather, cardboard, fabric, and many other
operations, Silent operation of such a press is achieved due to the built-in muffler,
which is also important. On the market there are samples of one-, three-, four-
position desktop type, as well as floor on cars for installing evelets on tent
coverings. For work in production, the most productive, versatile and safe are

pneumatic presses.
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&

Punching press wi tary hammer.

Fig. 3.2.1,

Model 5 120 C with adjustable @ﬂi‘l\g force. Quick readjustment to different
torch sizes. ks

This rotary hammer die CUQQL‘ an be used to cut synthetic leather / hide, fabric,
cardboard, etc. Metallic materials or materials with internal metal parts, as well as
materials that could be harmful to the health of the operator {i.e. asbestos
materials) should mot be cut,

Test questions:

What 13 a press?
What types of presses do vou know?
Tell us about the cutting press?
Describe a hand press?

oA =

How does a pneumatic press work”?
3.3, Automatic sewing machines, the principle of their work
According to the principle of stitching, modern sewing machines can be
divided into mechanical and comprter-conirolled machines . Mechanical sewing

machines. In mechanical sewing machines, gears of a special shape and all kinds
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of levers, wheels and other mechanics are responsible Tor moving the needle and
moving the fabric conveyvor. Machines with  mechanical control, due to
technological features, cannot execute stitches of complex shape and have a
limited number of stitches. Here 15 a list of the most complex and Tunctional
representatives ol this type of machine: Husgvarna Prelude 360, Janome 612505,
Paft 1546,

Computer controlled machines . In computer-controlled machines, the
microprocessor controls the movement of the needle relative to the fabric, This
contro] principle remowves restrictions on the complexity of lines and their
number. Everything is determined by the amount of memory and the program that
the manufacturer laid in one or another model. However, whatever the principle of
constructing the stitch, its width is limited by the design of the shuttle and the
limits of movement of the needle. In the best machines, the line width reaches 7
mm. To obtain wider lines, a mechanism for mowyg the fabric is required not only
back and forth, but also left and night. I the "%'R;uch a mechanism, the fabric can
move in several directions and, despite iern:m:n: of an embroidery unit, these
machines can be called sewing mac e with embroidery capabilities. You can
evaluate these opportunities wh ") embroidering, for example, borders from
decorative stitches. You can q@'ﬁ&midtr a flower, make a few stitches obliguely,
embroider a little star, ma tew stitches in the other direction, and 20 on. Thus,
you can get the most itq-ﬂatu patterns of arbitrary size. So far, only Brother and
Bemnina have been using this technology in some expensive models. An example is
the Brother NX 600,

Lines. The number of lines of a modern machine varies from about 10 in
vounger models 1o several hundred in complex computerized machines. The
sewing machine lines are usually divided into workers and decorarive,

Working lines . Work stitches include, in addition to the traditional
straight stitch and zigeag, also overlock stitches, stiches for siretch fabrics,
countersunk stitches, quilting stitches, and others.

Hinges, Almost all eleciromechanical machines can make a welded linen
loop. Some machines make such a loop in semi-automatic mode in four steps
without turning the fabric - sweeping the left side of the loop, sweeping the far
edge, sweeping the right side, sweeping the near edge. Many machines of this class
allow vou to automatically loop according to the size of the button. Other types of
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loops Tor electromechanical machines are not available, Computer-controlled
machines loop automatically. Machines of Japanese companies usually make loops
according to the size of the button - for this, the button is inserted into a special
measuring device, European machines usually do not have a device for measuring
buttons - in such machines vou can set the desired loop size in millimeters. In order
to keep the loop sizes accurate, Pfaff and Husqvarma provide their machines with a
device that measures the loop itsell during the sweeping process. Computerized
machines are capable of performing up to 10 tyvpes of loops. In addition to the
traditional linen, these can be costume loops with an eve, knit loops, rounded
loops, and others, In addition, you can make a loop once and store its parameters in
memory - then the machine will make any number of absolutely identical
loops. Many computerized machines do not even use the usual linen loop in the
same way as electromechanical ones. First, a straight stitch is laid on the left side
{the line imitates a cord - as in the best loops made od professional equipment),
then this side is zigzag, then the edge of the lunpc@mupt, then again a straight
stitch on the other side, the other cdge of lhugyp. 15 zigzag the night side and,
finally, several locking stitches. Total - 7 re D;?'uns..

Decorative stitches . The ranga@T decorative stitches for mechanical
machines is limited. The largest set u.["‘j ilches among machines of this class can be
found at Pfaft Select 15346, Allkxdmputer-controlled machines can carry out a
variety of decorative stitches. §fese are various ormaments, scalloped hem, stitches
made by satin cover, elements of the simplest embroidery - cross sfitches,
hemstitches, openwork stitches and so on. For complex models, one or maore
alphabets are stored in memory. Some models (for example, Husgvarna Platinum
7707 have in their arsenal not only Latin, but also Russian alphabets, Usually, any
stitch can be modified by changing the length and width of the stitch. Many
machines have the function of mirror image stitches horizontally and vertically,
as well as rotation of the sample. Some computerized machines have a memory in
which you can enter certain combinations of letters (for example, the names of
family members) or sequences of decorative elements to embroider them in the
desired order,

Tvpe of shuttle device . The shuttle of a modern houschold sewing
machine either vibrates or rotates horizontally or vertically when sewing.

Respectively, shuttles are called “swinging”, “honzontal” and “vertical double-
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wrapping”. The swing shuttle 15 the easiest. He 15 famihar o many by sewing
machines "The Seagull”. The disadvantages of this type of shuttle are increased
vibration during operation, low sewing speed, limiting the width of the stitch (not
more than 5 mm) and not the highest quality stitches. Double-loop horizontal
shuttle is the most commaon shuttle type. This shuttle 15 the most convenient Tor
refueling the bobbin. The bobbin of such a shuttle is visible through a transparent
window on the needle plate. This is convenient because it makes it easy to estimate
the amount of remaining thread on the bobbin, Machines equipped with such a
shuttle vibrate less because the shuttle rotates, not sways, [t should be noted that in
machines with such a shuttle, the lower thread is much less ofien
tangled. Horizontal shuttle does not require lubrnication. The disadvantages of such
a shuttle are not convenient adjustment of the tension of the lower thread - in order
to get to the adjusting screw you need to remove the needle plate. The double-hull
vertical shuttle 15 used in the construction of expgnsive Pfatl and Bernina sewing
machines {in the Artista  series). Shuttles wu similar design are wsed In
professional sewing machines. The nwi%@dmntagc i5 high reliability, Machines
equipped with such a shuttle are al vibrating compared to low-cost designs
and the likelihood of entangle of the lower thread s also reduced. An
important advantage of this dcﬁiﬁh over the horizontal shuttle 15 the convenience of
adjusting the tension of t]u;@l?:cr thread.

Thread :sns!u@-(?n obtain a high-quality seam, it is necessary that the
upper and lower threads are interwoven in the thickness of the material, and not on
its surface, Ensuring proper weaving 15 achieved by adjusting the thread
tension. The upper thread tension is usually changed using a special adjuster
located on the sleeve of the machine. The nuddle position of the regulator is
sometimes referred to as “auto” and cormesponds to the most commonly used
tension. Some manufacturers (for example, Brother in the NX 600) declare a
function to automatically adjust the thread tension depending on changes in fabric
thickness, To adjust the tension of the lower thread is a special rimmer serew on
the hook.

Foot pressure on fabric. For a serious sewing machine, it is desirable to
have an adjustment of the pressure of the foot on the material. To obtain a high-
guality stitch and a given stitch length on ordinary fabrics, it may be necessary to
provide high pressure, and for knitwear, the pressure must be reduced to avoid
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stretching the material. In electromechanical machines, pressure 158 provided by a
special spring. In some machines, a special regulator of the spring force and,
accordingly, the pressure of the foot on the fabric is provided. In complex
machines with computer control, automatic pressure control and special control
over its constancy are sometimes provided. In machines equipped with a top fabric
convevor, a pressure regulator 15 not necessary. High quality stitches provide the
top conveyor, The designers of the machines also took care of the ability to flash
extra thick material - the maximum foot rise can reach 12 mm. Drive, power and
puncture force, speed control and sewing control.

The mechanism of the sewing machine 1s driven by an electric mofor. In
electromechanical machines, an AC electric motor with a voltage of 220V is
usually used. More expensive cars are equipped with low voltage DC motors. The
mist complex machines can contain up to 10 electric motors. In machines with an
AC electric motor, the puncture force depends on thy sewing speed, which is
certainly not convenient. In order for the machine t Hﬁ}f cope with fabrics of any
density and thickness, electronics must prqwin;ll:tt.oé;rnaximum force with which the
needle must pierce the fabric, regardless of ﬁﬁlnc speed. To do this, the design of
the machine includes an automatic re %:-r of the force of puncture of the
necdle. Thanks to this device, a rnug&‘hj sewing machine can carefully sew thin
fabrics and can easily cope with Li@'&?and rough multilayer seams, for example, on
denim. Often, when choosing anrhinu, customers are guided by the power value
mdicated on the machine body, believing that the higher the value is indicated, the
more dense and thick fabric the machine will be able to flash. This is partly true for
the simplest machines, and for more complex machines it 13 much more important
to have an automatic adjustment of the puncture force. In addition, the value of the
total power consumption, of which a little more than halt of the mechanical power,
is indicated on the case.

Be that as it may, machines manufactured by European companies, PRaff,
Husgvarna and Bemnina, traditionally have maximum mechanical power. Sewing
speed 15 an important characteristic of a sewing machine. It 15 regulated by
pressing the pedal. Many sewing machines have infinmitely adjustable maximum
sewing speeds. Brother machines of the NX series, as well as some Husgvarna
models, can be sewn without using the pedal - to start sewing, press the special

button; to stop the machine, press again, Some machines are cquipped with a
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special key 1o raise and lower the needle. Another very convemient Tunction i 1o
stop the needle in the upper position. Sometimes the position of the needle at the
moment of stop can be programmed, and the machine will stop the needle in the
lower position, which 18 converient for quilting or when processing, for example,
lapels.

What is included in the kiv. A lot of various accessories are usually
supplied with the machine - a set of needles of different thicknesses, a needle with
a rounded point for knitting, a double needle, screwdrivers, a brush and other tools
for servicing the maching, and of course a varicty of paws, Often in the kit vou can
find a foot for straight stitching, a foot for decorative stitches, a foot for sewing
buttonholes, for nvisible hem and overlock sttches, for sewing buttons and
sewing on zippers. But there are s0 many paws for sewing and special devices that
it is impossible to provide all of them complete with the machine, and even to
nothing. There are special paws for making stitchys, folds, assemblies, for sewing

various zippers, for hemming, for coarse fabg H:"ihr loops and buttons, for hidden

stitches and sewing with cropping at t me time, for sewing a cord or even
several, for quilting and patchwork, many others. Husgvarna and Pfaft put a
special catalog of accessories tha be purchased for this sewing machine into

the machine box. For mﬂchinc@om other manufacturers, accessories catalogs can
be found on the Inmternet. Q_R'I'ﬂsmw stores, the most widely represented are feet
and accessories for Husqgmu and Pfaff. For the rest of the cars, the choice 18 not
so rich, but the most popular paws are on sale. Sewing Advisor Many modern
computer-controlled machines have a system of help and tips for sewing - the so-
called "sewing adviser”. In simple machines, a special display shows the current
sefings of the machine - the selected line, 118 width and stich length, thread
tension and the like, More complex ones can tell what settings are recommended
for a particular type of fabric and which foot and needle should be used to perform
a particular sewing operation. Many machines monitor the correciness of the
sewing process, for example, they don't allow vou to select an excessive stilch
width when sewing with a double needle. they don't start sewing when the foot 1=
raised, or they signal the end of the thread on the bobbin. The most complex
machines can tell you i detail, with pictures and even with short clips, how to
perform this or that sewing operation, for example, the invisible hem of the cdge of
a skirt.
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Needle threader. This useful ool is designed to make it easier to thread
the needle. This is especially true when vou often have to change the thread color
or if you do not see very well. In order to thread the needle with the help of such a
device, simply pass the thread through the hooks of the needle threader and release
{or press, depending on the design) a small lever. The thread is pushed into the eye
of the needle and it remains only to finally pull out the loop formed.

Top fabric conveyor. Fabric conveyor 15 an integral mechanism of any,
even the most ancient sewing machine. It is the convevor that provides the
necessary stitch length, advancing the fabric between two needle punctures. When
working on machines equipped with a conventional fabric conveyor, problems can
arise when sewing thin materials, such as silk, chiffon, rayon, thin synthetic fabrics
- the layers of fabric can move relative to each other. In addition, when stitching,
for example, checkered or striped fabrics, it can be difficult o achieve perfect
pattern matching due to the same displacement. In orded to solve this problem, an
upper fabric conveyor is used. Usually it is a du'ué?\ﬂ']at is fixed instead of the
presser foot and helps to advance the fabric fro ove. In this case, both layers of
material are simultaneously fed, as in i11dusﬁ_ﬁ}5cwing machines, and the parts do
not move, Praft s the only company 1l quips 1t machines with an integrated
upper  fabric  conveyor, the stw:@%llﬂ'l" (Integrated Dual  Transporter)
system. The built-in conveyor is@ﬁ in that it allows vou to work with any foot,
while removable only with a E’glgur.sa] toot, which is often not convenient. Thanks
to the integrated overhead conveyor, Piafl machines have gamed populanity among
home tailors.

Test questions:
. What are automatic machines?
What types of automatic machines do yvou know?
Tell us about accessories tor sewing machines?

Deseribe PlafT machines 7

Mo W R

What company produces cars with the IDT system ?
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TESTS FOR SELF-CONTROL.

1. Specily cutting methods. 4
A) physical, chemical, mechanical {j{""
B) mechanical, thermophysical, thermoc ical

) thermomechanical, thermophysica wiemical

D) mechanical, thermophysical, thykohomechanical

2. What types of cutting mﬂh@s relate to mechanical methods?

A) electrothermal, paired., Q.Sﬁ]tx. radiation

B) simple, complex, ]:MIQQ combined

C) ultrasonic, combined, plasma, simple

) paired, plasma, electric discharge, radiation

3. What types of cutting methods belong to thermophysical methods?
A) electrothermal, paired, complex, radiation

B) complex, doubles, combined

C) ultrazonic, combined, plasma, simple

D) plasma, electric discharge, radiation

4. What types of cutting methods relate to thermomechanical methods?
A} electrothermal, ultrasonic

B} complex, doubles, combined

) ultrasonic, plasma, simple

D) plasma, electric discharge, radiation

5. What types of cutting methods relate to simple mechanical methods?
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A scissors, stamping, roller, drilling

B) knife, cutting, roller, rotary

C) sawing, waterjet, drilling, milling

[7) seissors, stamping, roller + drilling

6. What types of cutting methods relate to complex mechanical methods?
A) scissors, stamping, roller, drilling

B} knife, cutting, roller, rotary

C) sawing, waterjet, drilling, milling

D) scissors, stamping, roller + drilling

7. What types of cutting methods relate to mechanical paired methods?
A) roller, drlling

B) with a knife, cutting, rink,

C) sawing, milling

[} scissors, stamping

8. What types of cutting methods relate to mmhﬂ?ﬂ combined methods?

A) roller, drilling %Q,
B with a kmife, cutting + roller, D
B) sawing + scis8018 \g:%

[} scissors, stamping \:f"*

9. The process of creating, nmn{:l?rg and disseminating innovation is called ...
A innovation &

H) the mnovation process

C) innovationtechnology

Dinnovation value

10. What company offers modular flooring machines E100 - E400 for the
clothing industry?

A) PEAFF

By VEIT

CIHIYAMATA

D) BULLMER

11. What BULLMER device is designed for cutting technical textile materials
of all kinds, designed for separate layers and a small number of lavers?

Ay Premiumcut 11

B ) Procui
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B ) Turbo.cut 5

Dy iIECHO

11. Which cutting device with a stabbhing knife is designed for cutring lavers of
materials of mediom thickness (25 mm) and is a productive and compact
machine with a linear cutting speed of up to 90 m / min?

A ) Premiumcut 11

B J Procut

B Twho.cut 5

Dy iECHO

13. Indicate with the standard working width of the laying and cutting
complexes of the company BULLMER .

A) 12001440/ 1600,/ 1860 mm

By 1600/ TS00:/ 2000/ 2204 mam

C) 2000/2200/ 2600/ 2800 mm -

D) 1802/2002/2200,/2400 mm G‘éx"’

14. What cutting complex does BL'LLFr(lDEﬂ not produce 7

A ) Premiumeut 11 D

B ) Procut \?‘{jq-

B ) Turbo.cut 5 \g‘

Dy iECHO Q_,?'

15. What series are p ted at niversalnve Cutting complexes iIECHO

A ) BK, BK3 and TK3S
By BE3, TK3S and Turbo.cut 5

B ) Turbo.cut 5, Premiumeut [T, Procut,

Dy Premiumeut 11, Procut , VK

16. The maximum cutting speed of the iECHO GLK plotter?

A 100 mm / 3

By 150 mm /5

) 200 mm ! sec.

Dy 220 mm / 3

17. When the Hangzhow iECHO Science Technology Co, was founded, Lid . ?
A) 2000 g

B) 1994 g
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C) 2015

D) 1998
18. Where HangzhouiECHOScience Technology Co. , was founded . Lid . ?
A in Japan

B} in Russia

C)in Korea

[3 in China

19 Which answer correctly indicates how to connect the parts of the product?
A thread, glue, welded, rivet, injection and combined

B thread, glue, welded, thermophysical, mechanical, combined

) physical, chemical, welded, riveted, injection and combined

D) simple, complex, paired, combined

20, Indicate the most common method of joining product parts.

A) adhesive 4
B thread G‘éw
C) welded ,_.L_.Q,«

G) rivet D

21. ... clothing parts in comparison wil ¢ universal thread connection has a
narrower area of distribution and @!Ed in the manufacture of clothing from
a limited range of materials. -

Add a missing word. &

A stitlching

B riveting

B) bonding

) drilling

22, Using what method of joining product parts in the garment industry
provides for increased labor productivity, partial or complete exclusion of
sewing threads from the technological process, provides improved guality of
garments, creates conditions for the automation of technological processes of
assembly of parts and assemblics of garments?

A) stitching

B riveting

B) bonding

) welding
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3. What is bondingtechnology 7

A) sewing technology

B) cutting technology

C) bonding technology

D) teaching technology

4. What is used to connect parts of the product with an innovation method of
connection?

A) threads

B) plasma

) glue

[} Film Film

15, What connects the product parts to the PFAFF 83207
A) wedge and hot air

B) needle and thread 4
. o
) glue and water {:ﬁ‘"
D} buttons and threads %Q,r
I6. An information complex sisting of hardware (computer),

software, a description of th 'Gi'a}'s and methods of working with the
system, data storage rules aﬁﬂ much more - ...

e

A) AutoCad GQ"
<

B) CAD

B) Compass 3
D) CAD-system

27, What types of CATY can be attributed to the basic and light?
A ) Autodesk Inventor
B ) Bricscad and AutoCad

B) Compass 3
D) CAD-svstem

8. What types of CAD can be attributed to mid-range CAD 7
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A ) Autodesk Inventor and AutoCad

B ) Bricscad and AutoCad

C) Compass 3 and T-FLEX

I¥) Bricscad and SolidWaorks

29, What types of CAD can be attributed to heavy CAD 7

A ) Autodesk Inventor and AatolCad

B ) Bricscad and Awtol ad

C) Compass 3 and T-FLEX

D) PTC Creo and NX

30, What types of CAD can be attributed to the cloud 7

A ) Autodesk Inventor
E ) Fusion 360 and Onshape
B) Compass 3
&
O
&

3. What type of basic CAD is pnsitinn&ﬂhs an alternative to AutoCad 7

D)y CAD-system

A ) Autodesk Tnventor ‘,&\?\G
B ) Bricscad ?“.:::'

C ) T-flex G‘Q"

D) SolidWorks Q

32, ... are the most popular systems on the market, Do they successtully
combine the “price [ functionality™ ratio, are able to solve the
overwhelming number of design tasks and satisfy the needs of most
customers?

A} intermediate level

B) basic and hghtweight CAD

C) heavy level
D) clouwd CAD

33, What type of CAD system did Dassault Systemes develop?
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A ) Compass -313

B ) SolidEdge

In } the Autodesk Inventor

vy SolidWorks

34, Which company is the developer of the Compass-31) system?

A Siemens PLM Software
B) Ascon (Russia)

C ) DassaultSystemes |
D) Autodesk

35, What program is the flagship CAD svstem manufactured by Siemens
PLM Software, which is used to develop complex products that inelude

elements with a complex shape and lighl‘kfuul of a large number of

components? Géw
AVCATIA \}Q;Q"

B ) Fusion 360 {jq-

In ) Onshape \:}"‘\%

D) NX ks

36. The system of mm@ automation of the processes of design and
technological preparation of models for production is ...

A)CATIA

B) Fusion 360
C) “Grace”

Dy NX
37. What needs to be done first of all for launching CAD system “GRACIA™?

A) at the request of the system Enter the access code, tvpe the password and press
Enter

B) turn on the computer
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C) turn off the computer

)} find the shortcut “Grace™ on the desktop and double-click on it with the
left mouse hutton

3R, Depending on the degree of completeness of the synthesis (mainly
structural) and analysis, it is possible to distinguish ... the main methods of
computer-aided design of the technological process?

A2

B4

ATSA

I

39, What solutions are the basis of the synthesis method?
A local standard solutions Gﬁ.{ﬁ-&
B) global standard solutions QQ;:Q"

C} local universal solutions \?‘Gq-

[y global maximum solutions ?}_}ﬂ

40. What solutions underlie QG)au:l.I}'sis method?

A local standard solutions

B global standard solutions

) local universal solutions

) complete standard solutions

41. What needs to be done in the second place to launch the CAD system
"GRACE"?

A) at the request of the system Enter the access code, type the password and press
Enter

B) turn on the computer
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C) turn off the computer

I3) find the shortcut *Grace™ on the desktop and double-click on it with the
left mouse button

41. What should be done in the last torn (o launch the CAD system
“GRACIATT

A) at the request of the system Enter the access code, type the password and press
Enter

B) turn on the computer

C) turn off the computer

I3} find the shortcut “Grace™ on the desktop and double-click on it with the
left mouse button

43. Which state produces PFAFF machines 7

AJ Japan %é
8]

B) China -.:f""%
C) Germany Q-

\2{:}
"‘\

1) Switzerland S

44. Which state manuf s Husgvarna machines?

<

A} Japan

B) China

C) Germany
) Switrerland

45, Support for various operating systems, including UNIX, Linux, Mac
05 X and Windows, the property of which program?
AYCATIA

B) Fusion 360

C) “Grace™

Dy NX

46. What vertical versions of AutoCAD is Autodesk developing?
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A ) Compass -3D

B ) Mechanical and Electrical

In ) the Autedesk Tnventor

D) SolidWorks and SolidEdge

47. In which vears, according to accepted standards, CAD is not just a
certain program installed on a computer, it is an information complex
consisting of hardware (computer), software, a description of the wavs
and methods of working with the system, data storage rules.

A) 19903

By 20005

) 1980s

D) 19705

48. The de facto standard in the CAD world for which program?

A ) Autodesk Inventor .y

B ) AutoCad G@”’

B ) Compass 3 %‘Z—

D) SolidWorks D

49, Using a proprietary lhrﬂe—dim@ﬁal kernel (C3D) is available in
which program? \g‘*

A ) Autodesk Inventor GQ.,?.

B ) AutoCad &

B ) Compass 3

D) Solid Works

50. The indisputable advantage of such systems is the possibility of their
use on weak computers, since all work takes place in the “cloud™.

A ) Autodesk Inventor

B ) Fusion 360 and Onshape

B) Compass 3

D) CAD-system

51. Who is Mauwre Taliani?

A the designer of the Ttalian house Corpo Nove

B Technologist at Corpo Nove

C) a developer from MIT Media Lab

D) Hatchery Lecturer
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51. What is included in the fabric of the “shirt for the lazy™ from Mauro
Taliani?

A) cotton, viscose, wool

B) polyvamide, polyvinyl chloride, flax

C) Tuff, asbestos, colton

D) MNickel, titanium, nylon

53. After what time does the “shirt for the lazv™ from Mauro Taliani regain
their shape?

A) after 30 minutes

B) after 30 seconds

) after 3 hours

Dy atter 30 hours

54, What color is the “shirt for the lazy™ by Mauro Taliani?
A)red

B) blackish-gray G‘.{bf

) grav metallic color %Q,r

) whitish ]

55, What is sewn into the :uulm@ et from Mawro Taliani?
A) 50 meter plastic tube \}

B) 30 meter metal pipe ‘Q"?h

) liquid crystal tube {{

D} hydraulic tube

6. Whao is Filippo Pagliai?

A the designer of the lialian house Corpo Nove

B) Technologist at Corpo Nove

) a developer from MIT Media Lab

D)y Hatchery Lecturer

57. What is the name of the jacket that continues to warm a person, regardless
of the surrounding cold?

A) Bending { bondingtechnology )

B) "Winter-Summer"

C) “Absolute Zero”™ (The Absolute Zero)

D} Film

58. What is used in a jacket that warms?
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A water

B) the handset

B} airgel

() batting

549, What is the percentage of air in a Corporation Nove warming jacket?
A) 95%

B} 92%

C) 20

D) 99 8%

6. In what frost can a corpo Nove jacket warm up?
A) 80 degrees

B) 90 degrees

C) 100 degrees

D) 70 degrees 4
. N

61. What did Stephan Fitch come up with? G“é"

A) a warming jacket ‘2«'

B a leather jacket, in the back of which a na_ﬁhr is mounted
) Absolute Zero Jacket \?‘

[0} cotton jacket "chapan” \:f"*

62. Who is Stephan Fiteh? Q.,?‘

A the designer of the ltalian ]ﬁg Corpo Nove

B} Technologst al Corpo Nove

C) a developer from MIT Media Lab

D) Hatchery Lecturer

63, What is a FuelWear sweatshirt 7

A) engine. monitor and sensor

B} a thermometer, a computer and a TV

C) pipes, counters and calculator

[} heaters, temperature sensor and battery

64, Where are the heater elements in the FuelWear hoodie?
A) on the front of two, and one on the lumbar

B) on the front of three, and one on the lumbar

B} on the front of two, and two on the lumbar

[y on the front of five, and one on the lumbar
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65. What is the Greek term "sediment™?

A) inmovation

B) development

C) gnome

¥y raceoon

66, What is 1 nanometer (nm) equal to 7

A) one meter or one millionth of a millimeter

By one hallionth of a meter or one decimeter

C ) one fraction of a meter or 10 millimeters

[3) one billionth of a meter or, one millionth of a millimeter

67. What is the name of substances and objects with a size of 1 - 100 nm?
A) nanometers

B) nanomaterials

C) nanotechnology 4

¥ nanoscale G‘.{bf

68. What is the name for the prnduc%‘p and use of substances and objects
with a size of 1 = 100 nm? q_‘b

A nanometers \é’:l
B} nanomaterials \:?"r

C) nanotechnology ‘Q"?h

D} nanoscale {{

9. Which philosopher can be considered the father of nanotechnology?
A) Democritus

B) Hippocrates

C) Arstotle

D) Heraclitus

T0. Around 400 BC this philosopher first used the word atom.

A Aristotle

B) Hippocrates

) Democritus

) Heraclitus
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GLOSSARY

Innovation life cvele - a consistent set of stages of transformation of
innovation along the chain from research to consumption and service support.

The cost of creating an innovation is the socially necessary cost of creating
an innovation production.

The invention iz a new, having industrial applicability, solution of a
technical problem, 15 embodied in the form of a method, device, new substance,
strain of microorganisms.

Investments - long-term investments in various sectors of the economy with
a view to profit,

Inmitiation of innovations iz an activity consisting in choosing the goal of
innovation, setting goals, searching for an innovation idea, its feasibility study and
materializing the idea, that 15, tuming an idea into a thing or product (property,
document of property law). 4

Innovation - a science that studies the geners Hﬁnciplus of innovation, the
creation of  innovations,  their dis1rihu|i%|5¢.r the form of innovation
organizations; development of innovation SQJ{.}}'M. eic.

An innovator 15 an entreprengur stast, capmured by a new idea and
ready to make every effort to bring | «I fe, and a leader-entreprensur who, taking
risks, took on a project, found mq.s?‘u:m organized production, promoted a new
product to the market and ther@hY realized his commercial interest.

Innovation activity 1= a comprehensive characteristic of a firm's innovation
activity, including the degree of intensity of the actions taken and their timeliness,
the ability to mobilize the potential of the required quantiry and quality, including
its hidden sides, the ability to ensure the validity of methods, the level of
technology of the innovation process in terms of composition and sequence of
operations.

Innovation activity - a process aimed at developing and implementing the
results of scientific research and development or other scientific and technical
achievements into a new or improved product sold on the market, into a new or
improved technological process used in practical activities, as well as additional
research and development.

An innovation idea- there are two types: 1) aimed at creating

mnovation; 2) aimed at their implementation, The first type 15 an idea that allows
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yvou [0 create something new (scientific, scientific, techmical, engineering,
organizational and production ideas). Such ideas are the hypotheses of an
alternative wayv to  solve the problem (scientific, technical. industrial,
marketing). The second type 15 the 1dea of using mnovation. They serve as a
hypothesis for choosing an alternative development strategy: what to use, where,
how and when, with what resource, with what conseguences (ideas of switching to
the release of a new product, providing a new service, switching to this new
technology, priority use of this resource and others )

Innovation infrastructure is a complex of organizational and economic
institutions {organizations, institutions) that are subordinate and auxiliary in nature
and directly provide normal conditions for the implementation of innovative
processes by business  entitics. The infrastructure  includes  innovation and
technology centers, technology incubators, technology parks, training and business

centers and other specialized organizations. 4
The innovative policy of the argani. is the main direction of strategic
planning carried out at the highest mana nt level of the organization. The main

thing in the organization’s innovatio walicy is the formulation of the main goal,
determining the time frame and assgs¥ing the results in the form of specific goals.

An innovative prugrurqj‘?a complex of innovative projects and activities,
coordinated by rcscrm‘ccsq_&lfcumrs and terms of their implementation and
providing an effective Q@l’[iﬂﬂ to the problems of mastering and disseminating
fundamentally new types of products (technologies).

Innovative products - the result of the introduction of product innovations,
new or improved products, as well as products whose production is based on new
or signilicantly improved methods (technologies).

Innovation strategy - a set of measures in the medium and long term for the
development and implementation of innovations that are reproduced in production
and demanded by the market, as well as a method or means of achieving the goal
of nnovative development of the orgamization, which determines  the
organization’s participation in the imnovation process and the implementation of
the innovation life eycle, innovative organization behavior, its innovative activity.

Innovation sphere 15 a system of interaction between innovators, investors,
producers of competitive products (services), government and regulatory entitics,
and a developed infrastructure to support innovation.
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An innovative goal is the desired result of innovative activity, that is, the
implementation of an  innovative  strategy, expressed gqualitatively and
quantitatively, having a responsible executor, a deadline for achievement and a
resource limit,

Innovation management is a special tvpe of professional activity aimed at
achieving specific innovative goals of a firm operating in market conditions, IM - a
get of systematized knowledge on the theory of mnovation and modemn
management about the methods of creating innovations and evaluating them
effectivencss.

Innovation potential - an integrated assessment of the state of the elements
of the innovation svstem. The resource base mobilized to implement the innovation
strategy and to achieve s goals includes: (1) proposals for the formation of a
portfolio of products and services; (2) the state of the functional-production
(business) block with its life cycles of products and services, life cyeles of
innovations, innovative systems {mechanisms, muJWs and levers); (3) material
and technical resource base; (4) setting up nrgapgsltiunal support; (3) management
system capabilities. [P - a set of different b}s of resources, including material,
financial, intellectual, informational, s tific, technical and other resources
necessary for the implementation of @n‘uiivc activities,

An inmovative project is Qjﬁn of the innovation process, framed in the
form of a reasonable set of{prasures and actions aimed at achieving a goal,
developing and implementing an innovative sirategy at any stage of the innovation
life cycle.

The innovation process i3 the process of converting scientific knowledge
into innovation, which can be represented as a sequential chain of events during
which the innovation matures from an idea to a specific product, technology or
service and is distributed in practical use. IP is a process of successive
transformation of an idea into a product, passing through the stages of
fundamental, applied research, design development. marketing, production, and
finally marketing, 15 the process of commercialization of technologies.

Innovation risk - the risk associated with the implementation of innovative
activities, innovative entreprencurship. Innovative activity is more risky than other
types of activity, since there is practically no complete guarantee of a successful

result,
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Innovation fund - a fund of Gnancial resources created o finance the latest
scientific and technical developments and "risky” projects, Source - sponsorship
fees of firms, banks. It is distributed between applicants applying for investments,
usually on a competitive basis, often in the form of a ender.

Intellectual property - products of spiritual creativity, intellectual values,
ideas whose belonging to one or another author is legally fixed.

Sources of innovative entrepreneurship are various sources of innovative
opportunitics. Among them, the most ofien distinguished are: 1) an unexpected
cvent that can give unexpected success, unexpected failure; 2) the mismatch
between reality, such as it is, and its reflection in the opinions and assessments of
people; 3) changing the needs of the production process; 4) changes in the structure
of an industry or market; 5) demographic changes: 6) changes in perception and in
value attitudes: 7) new knowledge.

Competition 15 the rivalry of business cfities in which the independent
action of cach of them excludes or limits the ity of cach of them to unilaterally
influence the general conditions for the cpggdation of goods in the relevant product
market. From an economic point of v‘:}n competition 5 considered in 3 main
aspects: as a degree of competitio
the market; as a stll'-ru:gl.lla1mj.;\'5'$¢mr:nt of the market mechamism; as a cntenion by
which the type of mdusnj.r@?ht is determined.

Technology co rcialization is an element of transter in which the
consumer (buyer) pays a fee to the owner (who may or may not be a developer) of
the technology in one form or another and in the amounts determined by the
contract.

Commercialization of innovation 15 the attraction of investors Lo linance
activitics for the implementation of innovations (part of the innovation process)
hased on participation in future profits if successful,

Competency s a  degree  of  understanding  based on  existing
knowledge. This 15 knowledge about knowledge, or an understanding of what 15
needed to do the job.

A critical technology is technology that meets strategic national goals and

can enhance the state’s competitivencss and defense.
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Leasing - long-term lease (at least & months) of equipment, transport,
industrial buildings and structures with possible subsequent purchase by the tenant
of the leased property.

License - permission to use an invention or other technical achicvement,
granted on the basis of a license agreement. A patent license is issued for an
invention for which a patent application has been filed or this document has been
received, A patent-free license 15 issued for technical achievements that, according
to the laws of a given country, cannot be protected by a patent, or for inventions
for which an application for a title of protection has not been filed.

License agreement - an agreement under which one party (licensor) grants
the right (license) to use an invention or other object of imtellectual property
(including copyright and know-how), and the other party (licensee) pays for this
corresponding remuneration.

Localization of an innovation project is one ofde reasons and one of the
ways to reduce innovation risks. The risk of ilwlun iz higher, the more
localized the inmovation project, {Cf

Innovation marketing is one of 1 ‘;}pcs of innovation related to the
launch of new products on the nurl-:e;?\":}icluding preliminary market research,
product  adaptation o various m@l:—j1 advertising campaigns and product
Promotion. Q-

Innovation process rmqgaumum is an ongeing management process when
mnovative ideas that are transformed into production plans and programs stimulate
penetration into all new areas of production and product markets.

Management of the innovation process 18 an independent object of management.

Scientific (research) activity - oblaining, disserinating and applying new
knowledge.

Scientific and technical activity (NTD) is the basis of innovative activity.

It 15 closely comnected with the creation, development, dissemination and
application of scientific and technical knowledge in all areas of science and
technology. In accordance with the recommendations of UNESCO, scientific and
technological activity as an object of statistics covers three of its types:

a) research and development:

b) scientific and technical education and training;
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¢) scientific and techmical services. In the implementation of scientific and
technical documentation, the concept of the scale of scientific work is important,

Scientific and technological progress i= a process that combines science,
lechnology, economics, entrepreneurship and management. It consisis in oblaiming
innowvation and extends from the inception of an idea to its commercial (non-
commercial) implementation.

R&D is a creative activity that is systematically carried out in order to
increase the volume of knowledge, including knowledge about a person, nature and
socicty, as well as to scarch for new arcas of application of this knowledge, R&D
acts as the most important type of scientific and technical documentation and the
main object of observation in the statistics of science, and the concepts and
definitions related to them occupy a central place in the recommendations of
international statistical organizations. Research and development covers three
types of work (activities): FI, PI and OCD. 4

An innovator - created an innovation Mrl‘:.‘!-iul.l of the creative process (in
the form of a new product, new servighl.-new material. new technology, new
solution, etc.) and transmitted this MoNation to society through the market or
some other mechanism. An auih %ﬂuld give certain signs of novelty to an
innowvation, \:}

Innovation - the ﬁr@ﬁsuh of innovation, which has been implemented in
the form of a new or iqgjrm'ed product seld on the market, a new or improved
technological process used in practice,

Innovation s the result of intellectual activity, completed research and
development, which has novelty and demand for inclusion in the economic
lurnover.

New  knowledgeiz onc of the souwrces of  innowvative
entreprencurship. Innovations, which are based on new knowledge, become an
object ol attention and bring large revenues. Knowledge does not have to be
serentific o technical,

Know-how - the combination of knowledge and skills related to the
application of an industrial technology or process, is associated with the secrets of
production, 15 confidential, 15 an economic asset smtable for operation.

Development work (R&D) iz the application of the results of applied
research to create {or modernize, improve) samples of new equipment, material,
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technology, OCD is the final stage of scientific research, the transition from
laboratory conditions and experimental production to industrial production. Design
and development work includes: the development of a specific design of an
enginecring facility or technical system (design work); development of ideas and
options for a new facility; development of technological processes, i.e. wavs of
combiming physical, chemical, technological and other processes with labor into an
integrated system. The goal of the R&D 15 the creation (modernization) of samples
of new products that can be transterred after appropriate tests to serial production
or directly to the consumer. At this stage, a final check of the results of theoretical
studies is carmied out, the corresponding techmical documentation 15 developed,
samples of new products are manufactured and tested.

Filot production - manufacturing and testing of the production technology
of prototypes of new products and technological processes. A structure with
varying degrees of economic independence - a plant, adyorkshop, a workshop, an
experimental experimental unit, an experimental tﬂ&;" may be on the balance
sheet of a scientific organization or be a legal r:llg’:? ele.

Organizational and managerial in ‘htiuns are a variety of innovations
that are associated, first of all, with heJprocesses of optimal orgamization of
production, transport, marketing and @p]}-‘.

Mastering the industrial uction of new products iz the final stage of
the field of science, which i es scientific and industrial development: testing
of new (improved)} products, as well as technical and technological preparation of
production. At the development stage, experimental, experimental work is carried
out on the experimental basis of science.

Branch - a type of economic activity, a set of enterpriscs and organizations
that are characterized by a common field of activity, manufactured products,
production technology, the use of raw materials, fixed assets and protessional skills
of workers,

Assessment of innovation - a set of assessments of property rights and
assels that provide future income.

Evaluation of the results of innovation - s carried out according to two
main parameters: the price of new products; the volume of investments
{investments) in practical implementation.

140



Patent law 15 a branch of law, the rules of which establish a svstem for
protecting the rights to technical solutions of an invention by granting a patent.

Patent - a certificate for an invention issued by a competent authority of the
slate, certifying the recognmition of a proposal by an invention, priotity ol an
invention, authorship and exclusive right to an invention, A patent is valid only
within the territory of the state whose office granted it

Lump-sum payment - a fixed payment for the use of the right to intellectual
property, made at a ime or in installments.

Transfer of licenses is one of the types of transfer of objects of innovative

activity.
It is the most common method of commercial technology transfer and 15 carried out
in cases where the income from the sale of a license exceeds the costs of
contrelling the use of the license and the loss of profit when refusing a monopoly
on the transterred technology in this market. 4

Know-how transfer is one of the typg transfer of objects of innovative
activity, which consists in granting a nt-free license. Key features of the
transfer of know-how: a great risk a edied with the disclosure of the confidential
easence of know-how before the Sig-mi“n of the contract and the leak of know-
how from the recipient to thy§>partics after the conclusion of the contract; the
imeversible nature  of @;?tl'ansﬁ:r of know-how; the wuncertainty of the
confidentiality period n@uw-]mw.

Preparation and organization of production is one of the varieties of the
main types of innovative activity, covering the acquisition of production equipment
and tools, changes in them, as well as in the procedures, methods and standards of
production and quality control "necessary 1o create a new lechnological process.

Exploratory research is rescarch whose tazk iz to discover new principles
for creating products and technologies; previously unknown properties of materials
and their compounds; methods of analysis and synthesis. In research studies, the
purpose of the intended work 15 usually known, the theoretical foundations are
more or less clear, but by no means specific directions. In the course of such
studies, theoretical assumptions and ideas are confirmed.

Applied research 15 rescarch that 15 aimed at exploring the ways of practical
application of previously discovered phenomena and processes. Include rescarch
work; information work: organizational and economic work: scientific  and
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educational work; development work (R&D), etc. Applied research 15 the second
stage of the process of creating and mastering new equipment (technologies). In
addition, applied research can be independent scientific work.

Priority high-tech technology - a technology created on the basis of the
achievements of fundamental and applied scientific research, leading to the saving
of all types of resources (resource-saving). capable of eliminating the threat to
human life and technological disasters (safe) and used to solve the most important
large-scale and long-term tasks of economic development.

The reasons for the occurrence of innovative risk - the risk arises from
the introduction of a cheaper method of producing goods or providing services
compared to those already used when the level of quality of the goods or services
does not match due to the uvse of equipment that does not allow ensuring the
required guality; when producing a new product or providing a service using new
equipment and technology.

The sale (transfer) of innovation is the act \ﬁhsiﬂn in various forms, in
different ways and through different chan It can be transmilted on a
commercial or non-commercial basis, &L_oinlranrgﬂnimlinnﬂL intraregional,
domestic and international. )

Fromotion of innovation - {}‘%r.l of measures aimed at implementing
innovations and including the 1?ihl.ln::tin::url and use of an information product,
advertising events, -crr;__}uln'zutiqﬁgJ work of outlets (points of sale of innovation,
customer consultation, promotion of sales of innovation, efc. ).

Product innovation - a change in products due to changes in technology or
changes in relative prices, which, in turn, is the result of changes in consumer
preferences, P1 - the introduction of new or improved products,

Industrial production is the stage of the innovation process, the next after
the stage of development of pew equipment (technologies). In production,
knowledge materializes, and rescarch finds its logical conclusion,

The process of creating and mastering new equipment (technologies) is
the basis of the innovation process. The process of creating and mastering new
equipment  (technologies) includes the stages of basic  research; applied
research; mastering the industrial production of new products and the industrial
production process.
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Process innovation 15 a form of technological imnovation, They cover the
development of new or significantly improved products, organization of
production. The release of such products is not possible with the use of existing,
equipment or applied production methods.

An innovative project is a complex system consisting of many different
works (based on the network), groups (based on the structure of the
organization), specialists (based on various functions) and the relationships
between these people and groups,

Risk - the real possibility of the onsct of any adverse event; the amount of
risk is determined by a combination of the probability and consequences of an
adverse event. A risky situation 15 a situation with an uncertainty of outcome, with
the obligatory presence of adverse consequences

Royalty - compensation for the use of a patent, copyright, and other tvpes of
intellectual property, paid as a percentage of the {.}st of goods and services sold, in

the production of which patents, copyrights, how, ete, were used.

The routine of technology 15 the I&gel of technology adoption at which it
becomes prevailing in the industry. D

Certification of  high q;nlﬂgy products - an  element of  the
infrastructure of scientific N
techmical and innovative Q::m'itics that ensure the provision. developing and
producing new mmpmi@q high-tech products and high technologies, services in
the ficld of metrology, standardization and quality control.

Ways to reduce innovative risks arc management measures that reduce the
likelthood or negative consequences of risks. Currently, the following most
commaon wavs 1o reduce innovation risks have been developed: localization of the
innowvation project; diversification of innovation; transfer (transfer) of risk through
the conclusion of contracts.

Strategic management 15 such an organization’s management that relies on
human potential as the foundation of the organization, dirccts ils activities o
consumer demands, carries out flexible regulation and timely innovations in
organizations that respond to the external environment and allow to achieve
competitive advantages, which ultimately allows the organzation survive and

achicve your goal in the long run.
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The subjects of innovative activity are legal entities regardless of the legal
form of ownership and ownership, individuals, foreign organizations and citizens,
as well as stateless persons participating in innovative activities.

The feasibility study of an ideais a confirmation of the cconomic
feasibility, necessity and technical feasibility of materializing the found innovative
ilea in a real form (that is, in a product).

Technological innovations - encompass new products and processes, as
well as their significant technological changes. There are two types of
technological innovations: product and process.

Technology - a set of techmigques and methods for the manufacture and use
of technology and the conversion of natural substances into products of industrial
and domestic use.

Technoparkis a group of enterprises united organizationally  and
territorially and engaged in the development of advanceditechnologies.

Technology transfer is the most importa \ﬂ:mum of the innovation
process in markel conditions, the process u::uﬁnaésfcr (sale, exchange) of properly
structured, with sufficient knowledge, 319*]_63" at organizing the production of
competitive products that meet market

Improving innovations arc |n@aliunﬁ that typically implement small and
medium-sized inventions. Impro innovations affect an existing product whose
quality or cost characteristics Qgc been significantly improved through the use of
more  efficient  components  and  matenals, These  innovations  serve  the
dissemination and improvement of the mastered generations of equipment
(technology), the creation of new maodels of machines and varieties of materials,
the improvement of the parameters of manufactured goods (services) and ther
production technologies. Improving innovations are driven by the need to lower
product prices and improve their quality.

Innovation management 15 a process of constant updating of vanous
aspects of a firm. It includes not only technical or technological developments, but
also any changes tor the better in all areas of the enterprise, as well as in managing
the process of new knowledge.

Innovation management is a change with the aim of intreducing and wsing
new types of equipment, processes, updating various aspects of an enterprise’s

mnovative activity,
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Financial innovations - methods wsed o conduct transactions with new
types of financial assets or in the form of new operations with existing assets,
which allows more efficient use of financial resources of companies.

Franchising 1z a flexible form of technology transfer, in which ranchisees
receive from the holder of the rights to a new technology for a fee a right to use the
new technology, to release and sell new products for some time.

Fundamental scientific research - experimental and theoretical activity,
focused on obtaining new knowledge about the basic laws of the development of
naturc and socicty; The first stage of the process of creating and mastering new
equipment (technologies).

The target program iz a planned complex of scientific, technological,
production and organizational measures, united by one general goal, covering a
number of stages of the research - production process, interlinked by resources,
terms and contractors, and carried out under a single management.

Price of innovation - its cssence can b@'\fmcd as the value in money of the
effect created using the innovation. &

Innovation cvele - the p-eri&_}bnf creation, distribution and wuse of
INNovations, 8]

The cyclical nature of t\l&&mnuwﬁun process is manifested in the fact that
one generation of prcuiu-:ls.@mipmtmj is replaced by another. This happens when
using radical imu:watim@qm number of which does not exceed about 15% of the
total number of innovations, The most efTective innovations that require significant
investment are based on them. The cyclical nature of the innovation process is
associated not only with the general nature of the process of economic
development, but with the duration of the economic turnover (life) ol innovation.

The economic value of innovation - is determined by the growth of
profitability, the expansion of the scale of business and the possibilities of
accumulation for subsequent remnvestment of capital.

The economic efficiency of innovation - in general terms, 15 determined by
comparing economic results with the costs that caused the result.

Experimental work is a type of scientific work aimed at the manufacture,
repair and maintenance  of  special  (non-standard)  equipment, apparatus,
instruments, installations, stands, mock-ups, etc., necessary for camrying out
scientific research and development.
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Examination of projects, proposals and applications is an element of the
infrastructure of scientific, techmical and innovative activity, providing highly
professional and high-quality implementation of various types of their independent
assessment (scientific, financial, economic, environmental and other types of
expertise).

The effect of innovations 1= manifested in the social sphere, where by increasing

incomes, social needs are more fully satisfied and life safety 15 improved.
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