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TECHNICAL SOLUTION
FOR SCUTCHING THE RAW BAST MATERIAL

Introduction. The research deals with problems of development of scientific framework for resource-saving technologies
for complex processing of bast crops.

Problem Statement. In recent years, the problem of sustainable development of the country has aggravated. The
critical features of production flowchart for processing raw bast material in Ukraine in order to develop adequate scenarios
of its development have been identified.

Purpose. The purpose of the research is to develop theoretical aspects of obtaining bast fibers with given qualitative
indicators.

Materials and Methods. The research uses the methods of theoretical generalization and comparison, analysis and
synthesis. The search of ways for improving the quality and expanding the assortment of high-quality bast products using
different methods of treatment has been discussed.

Results. The modern level of domestic and foreign research works on the problems and promising directions of
development of primary processing of bast fibers has been generalized. The theoretical aspects of more efficient use of raw
flax materials available in the country have been elaborated.

Conclusions. Based on the research of anatomical and chemical structure of bast stems and configurations of a group of
breaking-and-shaking and scutching-and-cleaning machines for pretreatment of industrial fiber, the need of creating a new
device for mechanical treatment of these crops to produce fiber with given qualities has been theoretically substantiated and
experimentally proved. New ways for stem destruction based on the compression, fracture, sliding flexure, scraping, inertial
forces, friction, pressure, and tension, which contribute to the stem disintegration and increase in fibers separation, have
been proposed. These ways are based on the device for separating the woody parts and deflaking. Innovational configuration
of scutching unit for processing raw bast materials, which provides raising efficiency of breaking the connections between
woody part and fiber of raw bast material and separating the fibers from woody part and other non-fibrous impurities have
been developed. This scutching unit has a versatile application for processing the stems of bast crops.

Keywords: fiber, flax, raw material, quality, cleaning, processing, equipment, and production.

From ancient times flax and hemp were used | dical goods, including those for defense purposes,
by man in various spheres of economy. These plants | products of various technical application, pulp
are important crops in ecological and agricultural | and paper, etc. [1—4].
aspects. They are valuable raw materials for tex- Fiber is the main valuable component of these
tile, medical, and cosmetic industry. Bast crop | plants. Now, worldwide the growing demand for
products and their properties are widely used in | flax and hemp fiber is driven mainly by expand-
the manufacture of fabrics for ordinary and spe- | ing its unconventional use that is to replace syn-
cial purpose clothing, gauze, wadding, other me- | thetic materials in automotive and aircraft engi-
neering, pulp and paper industry. At the same
© BEREZOVSKY, Yu., 2018 time, the seeds of these crops are equally impor-
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tant for the national economy and used for manu-
facturing oils, varnishes, cosmetic and medical pre-
parations, zoo-hygiene products, and feed addi-
tives [5—7].

One of the reasons for economic, environmen-
tal, and social problems in Ukraine has been the
recent slowdown in the domestic light industry
and enterprises processing the bast crops. The de-
cline and stagnation in some agricultural sub-
sectors took place in the first years of Ukraine’s
independence, when they failed to take advan-
tage of political and economic opportunities they
had obtained, and lost, among others, flax and
hemp growing [4, 8, 9].

The statistics of past years show that by 1992,
Ukraine was one of the world leaders in the pro-
duction of flax fiber, with the gross yield exceed-
ing 100 thousand tons annually (13—16% of world
output). By that time about 40 thousand ton fib-
ers were processed by domestic enterprises, with
the rest exported abroad for more than USD 40
million. Flax and hemp breeding and growing
were highly profitable activities for agricultural
and processing enterprises. Occupying 7—12% of
farm areas, the fiber or long-stalked flax and hemp
provided a significant portion of all plant grow-
ing income, which enabled to successfully address
the economic and social development of rural re-
gions [6, 7, 10].

For Ukrainian agricultural producers of Polissia
region, fiber flax and hemp were traditional crops
that simultaneously gave three types of products:
fiber, seeds, and boon (woody and cortical por-
tion of flax). So far, each component is very im-
portant for the national economy. Due to their
unique consumer properties, flax and hemp prod-
ucts are in high demand both in Ukraine and
abroad [1,7, 11—13].

Over the past two decades, flax and hemp gro-
wing has undergone a major decline as compared
with other agriculture sectors. At the same time,
Ukraine has lost its leading position in the world
production of bast crops. Thus, the area under
fiber flax decreased almost 25 times, the gross
yield of fibers dropped 28.8 times, and that of
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seeds fell 23.5 times. In 1990—1992, Ukraine’s
share in the world production of flax fiber was
15.7%, while in 2007, it was less than 1% [10, 14,
15]. Previously, flax growing was the leading in-
dustry in Chernihiv, Zhytomyr, and Volhynian
Oblasts, with its profitability reaching 130-—
140%. Today, it may seem an unrealistically high
indicator. The gross flax fiber yield was 15,500
tons or 15% of the harvest in Ukraine. Unfortu-
nately, over the years of independence, in Volhy-
nia, the area under flax decreased from 25.3 thou-
sand hectares to 225 hectares, with the yield
dropping twice [7, 10, 16]. Nowadays, the pro-
duction is associated with the loss of valuable
fiber and seeds. Flax and hemp are grown mainly
for cattle feed or burn in the fields. Destructive
processes in the industry has led not only to the
loss of the foreign market of fiber, which is a
source of foreign exchange revenues to the na-
tional budget, but also to a decline in fiber pro-
cessing at domestic enterprises with further com-
plete stoppage of domestic flax processing busi-
ness and linen factories [7, 10, 17, 18].

Agrarians complain that today, added-value
processing of domestic raw flax is almost absent
in Ukraine, with manufacturers of flax-based fin-
ished products counted on fingers of one hand.
The main consumers of flax are food (Nizhyn Fat
Factory), chemical (Factoria), pharmaceutical (Li-
ktravy), and light industries (Kharkiv Rope Plant
and Kirovohrad Twine-Rope Factory). Unfortu-
nately, the only oil extraction plant in Donetsk,
which is specialized in the processing of flax
seeds has suspended operation for an indefinite
period because of military actions in the region.
In addition to the textile manufacture (Linen Ga-
llery and Zhytomyr Flax), the flax products are
used as thermal insulation in construction (Lin-
tex) and as sound insulating materials in auto-
motive industry.

The causes of this catastrophic situation in flax
and hemp growing are as follows:

1) the unpreparedness of linen and hemp facto-
ries to new forms of management related to the
need to grow and to process flax and hemp raw
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materials by themselves, the lack of modern fa-
cilities and logistics, experienced staff, and ap-
propriate flax and hemp processing equipment;

2) collapse of a single interconnected system
formed by the linen and hemp complexes of Uk-
raine, which include several industries, many en-
terprises, research institutions, laboratories, and
other organizations linked by close industrial, te-
chnological, and economic relations;

3) the economy transition from rigid planning
to market conditions without any structural tran-
sformations and state regulation has led to a col-
lapse of industrial, technological, and economic
ties between individual industries and linen and
hemp factories and to the lack of secondary and
added-value processing of raw materials;

4) anarrow application scope of products man-
ufactured from bast crops in Ukraine as compared
with world advanced economies.

Ukraine is losing its raw material potential ba-
sed on growing and processing of flax and hemp
that are traditional industrial crops for our coun-
try, and, in economic terms, the independence in
the manufacture of consumer goods made of nat-
ural fibers.

Therefore, the development of flax and hemp
growing in Ukraine is important and relevant for
the issue on the today’s agenda, and the problems
associated with equipping the factories for pri-
mary processing of bulk raw materials, applying
new structural elements, methods, and technolo-
gies to provide the manufacture of innovative
products that have competitive advantages over
counterparts or predecessors should be solved
from the standpoint of advanced technology and
science, with the use of a special extraordinary
approach based on the best practices of bast crops
processing.

ANALYSIS OF RESEARCHES
AND IDENTIFICATION OF UNSOLVED PROBLEMS

The theory and practice of re-equipment, tech-
nological upgrade, and use of high-performance
machines for processing bulk raw materials [5—8,
13, 19, 20] give reasons to assert that at the cur-

rent stage of development of light industry in
Ukraine to obtain good results in the processing
of flax and hemp stem material, especially the
low-demanded one, is impossible unless to apply
innovative processing solutions taking into ac-
count the anatomy, the physical and mechanical
properties of these plants, the existing and future
needs of the consumer market, the design featu-
res, and advanced high-tech innovations in bast
material processing using new machinery.

The theoretical and experimental studies have
shown that the use of conventional technology for
processing of domestic bast crops based on sepa-
ration of long and short fibers and existing equip-
ment is inefficient. The analysis of engineering
and technological prospects described in [7, 21,
22] has led to conclusion that for obtaining ho-
mogeneous fibrous mass it is necessary to use di-
versified large-dimensioned machinery.

Today, there are discussions on advanced tech-
nologies for processing of stem material and sci-
entific framework for designing high-performance
machinery, equipment, and components the use
of which can effectively improve both qualitative
and quantitative characteristics of final products.
However, the problems of design and use of mod-
ules of scutching and breaking machines have re-
mained partially unsolved despite the fact that
innovative solutions can essentially improve sep-
aration and purification of bast fibers.

Synthetic and artificial materials dominating
in the human environment, the use of natural
components becomes a pressing problem insofar
as due to their safe, environment friendly, and
sometimes, valuable healing properties they can
prevent global environment crisis [4, 9]. There-
fore, the expansion and effective use of resources
with a high content of natural product have come
to the fore. Since the bast crops are virtually the
one vegetable resource for the light and other in-
dustries of European continent, the manufactur-
ers have been showing a growing interest in them.
In increasing frequency, the EU countries use bi-
omaterials and components of vegetable origin,
including flax and hemp, for needs of construc-
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tion, automobile and other industries. To meet
these needs European countries are expanding
the area under these crops thereby widening op-
portunities for implementing green initiative in
the society through manufacturing semi-finished
and finished goods from natural materials [8, 10,
19, 20].

So far, many researchers have studied the prob-
lems of manufacture and application of products
made of processed bast and fiber materials, how-
ever, no universal techniques for obtaining the
fibrous material have been found, with the indus-
trial equipment used needing to be upgraded in-
asmuch as its components are pretty metal- and
energy consuming and reduce the performance
and efficiency of machinery.

The purpose of this research is to find design
solutions for the modules of machine for process-
ing raw bast and fiber, to assess the prospects for
their further use, and to improve quantitative and
qualitative characteristics of the processed stem
material. The promising directions of processing
industry, specific features of raw bast and fiber
treatment, and ways to raise efficiency of its pro-
cessing have been outlined in this study.

THE RESEARCH AND JUSTIFICATION
OF ITS RESULTS

Witharapid development of technical progress,
modern methods for added-value processing of fi-
ber flax and hemp in kotonin enable producing
yarn of pure material or its blending with cotton,
silk, wool or synthetic fibers using the existing
equipment in Ukraine.

At present, there are various technological op-
portunities for recycling woody waste (boon) to
manufacture cellulose, slabs for construction and
furniture industry, fuel briquettes, and other pro-
ducts.

Today, the paper industry consumes almost half
of all timber in the world. At the same time, ac-
cording to the USDA, hemp gives 4 times more
paper per 1 ha than timber and can be grown in
all climatic zones, with the paper made of hemp
being storable up to 1500 years [10].
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In many countries, there is a trend towards im-
plementing heat saving houses, which, in turn,
involves the use of environment friendly insulat-
ing materials for the manufacture of which flax
and hemp are most suitable. The buildings made
of hemp boon are as high-strength as cement ones,
but have better insulating properties. Hemp fiber
blended with plastic bioproducts is used for effec-
tive, durable roof coversheets with a long service
life.

In increasing frequency, the EU countries use
biomaterials and components of vegetable origin,
including flax and hemp, for needs of construc-
tion, automobile and other industries. To this end,
the European countries have planned to grow
more than 400 thousand ha hemp and 120—150
thousand ha fiber flax [10].

The linen and hemp products are used holisti-
cally, in an integrated manner, in various direc-
tions, with the use of advanced equipment for flax
and hemp processing. In the view of Ukraine’s
eurointegration aspirations it must develop this
industry.

Inasmuch as Ukraine’s industry is transiting to
new alternative fuels, flax and hemp can be wide-
ly used as alternative energy source. Hemp stems
have as good heat capacity as coal. According to
estimates of European researchers, it is possible
to produce as much methane and methanol from
hemp biomass as it is required for providing 90%
world electricity needs and sidelining the use of
coal, oil, natural gas and nuclear energy.

According to the results of the last three sea-
sons, the production of linseed flax in Ukraine
has shown a positive trend. Thus, the linseed flax
acreage in the current season has reached an ab-
solute record of 62.15 thousand ha for the period
under review, with the harvested area coming to
62.06 thousand ha. However, in the reporting pe-
riod, under current economic conditions, the pro-
duction of fiber flax was not very popular (Fig. 1)
[10, 23].

It should be noted that processing linseed flax
does not show any seasonal trends. A small ex-
port-oriented market sector means that process-
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Fig. 2. Seasonal dynamics of linseed processing, thousand tons

ing output depends on supply orders, primarily, the
export ones. In 2015—2016, the highest outputs,
2.90 and 1.94 thousand tons, respectively, were re-
ported in December and January [10—12, 23]. Dy-
namics of linseed processing are given in Fig. 2.

In the three last seasons, flax fiber output sho-
wed upward dynamics that correlate with fiber
flax acreage. However, the indices have remained
poor because of the lack of available raw material
as a result of a low popularity of fiber flax among
the Ukrainian farmers [24]. Upon results of the
reporting period, the flax and linseed imports de-
clined (Fig. 4) drastically and stopped (linseed)
orapproaches zero (linseed oil). This is explained,
among others, by gradually growing domestic
harvest of linseed flax and increasing output of its
processing.

In the last three years, flax and linseed exports
grew by majority of components (see Fig. 5). The
largest component showing the highest growth
pace is linseed [10—12, 23].

In the reporting period, the share of linseed oil
in the export structure increased while that of ex-
traction cake decreased.

The analysis has shown that in the last deca-
de, the linseed flax prevailed over other fibrous
plants. Large revenues from export-oriented lin-
seed production stimulated farmers to increase
harvested acreage for this crop. In this situation,
processing of stem material became a relevant
problem, since linseed was exported, whereas the
stem part remained unclaimed in the domestic in-
dustry. The stems were often abandoned in the
fields or burnt out, which led to environment un-
sustainability.

Linseed flax stem material cannot be treated
using the technology for fiber flax processing sin-
ce these varieties have different anatomical and
physical properties and processing behavior. The
lack of government interest in the domestic pro-
duction of fibrous material has led to stagnation
in primary processing of bast crops, which en-
tailed almost complete collapse of this industry
[7, 21, 24, 25]. Equipment of plants for primary
processing of bast crops has outlived its useful-
ness. Some domestic processing corporations put
together parts of several obsolete plants or ex-
ported secondhand equipment that gave satisfac-
tory performance from abroad. However, this is
not enough for treating raw bast material grown
in Ukraine [10, 11, 26, 27].

Under the lack of advanced high-performance
processing equipment manufactured in Ukraine
and simple affordable processing techniques it is
necessary to design modules and equipment for
bast and fibrous material processing, which are
capable of breaking the stem material with a wide
range of properties and possess general functional
capabilities to process raw materials.

In terms of treatment of bast fibrous materials
scotching and breaking are main processes that
play leading role in separation of the fibrous part
from the woody and cortical one. They influence
both quantitative and qualitative characteristics
of obtained fiber. Therefore, the problem of stem
material processing must be solved through im-
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proving the mentioned processes, searching or up-
grading the respective equipment.

Within the framework of research, several im-
provements for separation of fiber from the stem
at the initial stage (feed and breaking) to facili-
tate the next stages of stem material treatment
have been developed [6, 27, 28]. Improvement of
scutching process is also required in order to raise
effectiveness of stem processing.

Having analyzed data, based on the theoretical
and experimental research carried out at the
Kherson National Technical University a scutch-
ing unit for raw bast material treatment has been
designed [29]. The unit is to be used for scutch-
ing broken raw bast in order to clean the fiber
from woody and cortical impurities. This unit is a
part of machine for raw bast treatment.

The device was designed based on specification
for improvement of configuration of the scutch-
ing unit, in such a way as to ensure effective con-
ditions for breaking the residual ties between the
woody part and the fiber, cleaning the fiber from
boon and other impurities, widening capabilities
for treatment of other types of raw materials, i.e.
not only for raising its effectiveness and versatil-
ity, but also for improving the operation of scutch-
ing machine as a whole due to specific configura-
tion solutions.

The mentioned problem is solved if in the scu-
tching unit that consists of a scutching drum with
beater bars above which the scutching knives are
located, and meshes placed under the drum, the
beater bars have a wavy cross section with their
working edge cut at an obtuse angle with respect
to the direction of their motion and the profile of
each beater bar displaced with respect to the pro-
file of the neighboring beater bars by a half-wave.
On the tip of scutching knives, there is a crest-
shaped flange. In the center of the scutching unit,
above the drum, there are mounted slatted rollers
rotatable around the axes. The mesh can move
relative to the scutching drum to control the gap
between the mesh and the drum.

The scutching unit configuration differs by spe-
cific shape of beater bars and scutching knives,
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their arrangement and interaction as well as by
introduction of slatted rollers into the unit.

The use of mentioned configuration of beater
bars, scutching knives, their arrangement and in-
teraction enables to raise effectiveness of break-
ing the residual ties between the woody part and
the fiber, separating the fiber from boon and other
impurities, which essentially improves the opera-
tion and efficiency of the machine.

Fig. 6 features a scheme of scutching unit for raw
bast processing. Fig. 7 shows an enlarged projection
of beater bar and scutching knife configurations.
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The scutching unit consists of scutching drum
71, mesh 2 placed under the drum 7, slatted rollers
3 rotatable around axes and mounted in the cent-
er of the scutching unit above the scutching drum
1. On the scutching drum 7, there are the beater
bars 4 that have a wavy cross section with their
working edge cut at an obtuse angle with respect
to the direction of their motion. Above them,
there are scutching knives 5 having a crest-shaped
flange at the top.
The scutching unit operates as follows: a layer
of raw bast having been broken in the breaking

part of the machine using the pair of feed rollers is
fed at an even rate to the scutching unit. The
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Fig. 6. Configuration of the scutching unit for raw bast pro-

cessing (a); enlarge projection of the beater bar and the scut-

ching knife (b); Cross section of the beater bar and the scut-

ching knife (c); top view of the beater bar (d); and cross sec-
tion of the beater bar (e)

working bodies of scutching drum 7 are beater
bars 4 and scutching knives 5. They are fixed on
the motor operated scutching drum 7 and alter-
nately act on the broken raw bast squeezing,
bending, and shearing it.

Fig. 8 bears the cross section of beater bar and
scutching knife B-B. Fig. 9 features a top view of
beater bar C-C. Its cross section D-D is given in
Fig. 10.

The use of beater bars 4 that have a wavy cross
section with their working edge cut at an obtuse
angle with respect to the direction of their mo-
tion that have a wavy cross section with their
working edge cut at an obtuse angle with respect
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to the direction of their motion ensures a proper
separation of the boon and other impurities from
the fiber. Due to the specific configuration of
beater bar 4 cutting edge the bast material slides
on the cutting edge and undergoes a bending
strain and a shear of woody part relative to the
fiber, with the fibers due to their natural flexibil-
ity easily enveloping the beater bars 4, which
raises effectiveness of their cleaning. The margin
of beater bar 4 cutting edge is radially rounded to
prevent any material damage of fibers. The beater
bars 4 are located on the scutching drum 7 in such
away that the profile of each bar is displaced rela-
tive to the profiles of the neighboring bars by a
half-wave. This configuration ensures a larger
area of broken raw bast subjected beater bar im-
pact. The scutching knives 5 act on the broken
raw bast striping the boon away from the fiber
surface. On the surface they have a crest-shaped
flange that creates additional inertial and other
forces (friction, pressure, tensile load) acting on
the broken raw bast. Being subjected to the flange
action the bast material slides on the rounded
crest tip of the scutching knives 5, with the bast
elements rotating relative to the tip curvature
center. The fibers due to its natural flexibility
easily envelop the scutching knife tip, whereas
the boon does not bend and are separated from
the bast layer, which facilitates the boon separa-
tion from the fiber with its further removal by
inertial forces. Under the action of beater bars 4
and scutching knives 5 as the direction of relative
velocity varies so does the absolute velocity of
layer elements. As the absolute velocity varies, at
the moment of interaction between the layer ele-
ments and the working bodies of the scutching
drum 7 the elements in the interaction area large-
ly accelerate. The inertial forces caused by this
acceleration reach a certain high value and vary
proportionally to squared velocity of drum work-
ing bodies. These inertial forces and other forces
(friction, pressure, tensile load) that appear in
the layer while scutching ensure removal of boon
and other non-fibrous impurities from the proc-
essed material.
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Due to the action of beater bars 4 and scutching
knives 5 of the drum 7, under the action of cen-
trifugal forces a part of bast material shifts towards
slatted rollers 3 placed in the center of scutching
unit, above the scutching drum 7. The bast mate-
rial hits the rollers thereby driving the boon out
of the bast material layer. The slatted rollers 3 are
not fixed and can rotate around the axis.

The boon and other impurities separated from
the fibers pour through the mesh 2 placed under
the scutching drum 7. Having been scotched the
fiber is fed to the shaker.

Due to the fact that the mesh 2 can move rela-
tive to the scutching drum 7, the gap between the
mesh 2 and the drum 7 is adjustable. As the gap
decreases, the separation grade betters due to an
increase in the bend angle of raw material on the
slats of mesh 2 and an increase in friction, pressure,
and tensile load. And vice versa, as the gap increas-
es, the separation grade goes down. The adjustable
gap between the mesh 2 and scutching drum 7 en-
ables to control the intensity of bast material treat-
ment depending on its initial condition.

As distance between the feed part and the scu-
tching area decreases, the quality of purification
improves. The bast material layer is treated by the
beater bars 4 and scutching knives 5 of the drum
1if it is kept in the feed node.

The gaps between the beater bars 4 and scut-
ching knives 5 of the drum 7 are adjusted depen-
ding on the type of bast material, its condition
and quality.

Varying the rotation speed enables obtaining fib-
ers with various content of boon. The configuration
of beater bars 4 and scutching knives 5 makes it
possible to treat bast materials with different proc-
essability. The maximum rotating frequency of
scutching drum 7 allowable for this configuration
can be used for processing unripe bast material
and material with a high moisture content.

Depending on the type, physical, and mechani-
cal properties of bast material one or several scu-
tching units can be installed in the scutching ma-
chine in order to effectively clean the bast from
boon and cortical impurities.
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The given configuration of the scutching unit
enables improving versatility of equipment for
bast crop stem processing and can treat all types
of domestic raw bast materials.

The use of scutching unit configured as men-
tioned above makes it possible to raise effecti-
veness of breaking the residual ties between the
woody part and fibers of broken bast and separat-
ing the fibers from the boon and other impurities,
which enhances the efficiency of the whole ma-
chine for bast treatment. The proposed technical
solution facilitates removing the boon and other
impurities both while scutching and in the next
process operations, which increases the fiber qua-
lity and output. It has been successfully imple-
mented at Staryi Sambir linen factory.

Hence, the improved configuration of scutch-
ing unit components enables not only to raise ef-
fectiveness of fiber purification, but also to ex-
pand capabilities for processing of domestic bast
materials, i.e. to improve versatility and efficien-
cy of their treatment. The obtained fibers are
suitable for added-value processing of bast crops,
enable to widen the range of goods made of them,
to us them in various industries, to stimulate
farmers for flax and hemp growing and their pri-
mary processing, which, in its turn, enhances
their role as leading industrial crops. At the same
time, this will lead to a relief in social tension in
the rural regions and to a reducing dependence
on cotton and wool import, irrespective of for-
eign exchange allocations to this sector. The
proposed technical solutions can facilitate up-
grading the flax and hemp industry, developing
the light industry and ecomarket of Ukraine, and
increasing the employment and involvement of

highly qualified experts in the mentioned econo-
mic sector.

CONCLUSIONS

Only innovative solutions can better the situa-
tion and enhance the competitive ability of linen
and hemp products through improving their qua-
lity and reducing the manufacturing costs. Imple-
mentation of new technologies for flax and hemp
processing makes it possible to obtain products
possessing new functional properties and thereby
to expand the scope of their application and to
raise economic attractiveness of the industry.

The world trends have shown that the flax and
hemp industry is attractive for investors. Its fate
depends primarily on government policy, interest
of investors, and comprehensive approach to its
development.

The proposed configuration of the scutching unit
enables industrial processing of various domestic
bast materials and enhances versatility of process
scheme. This innovative solution raises effective-
ness of raw bast purification due to improved condi-
tions for breaking residual ties between the woody
part and the fibers of broken bast and for cleaning
the fibers from the boon and other impurities. The
use of mentioned scutching unit on industrial scale
will not only favorably influence the fiber quality
and the quantity, but also stimulate a wider employ-
ment of labor resources in poorly developed regions
and facilitate social and economic growth in the do-
mestic light industry. Hence, it is possible to en-
hance the competitive ability of Ukrainian-made
products and to speed up the economic growth pro-
vided the implementation of this kind of innovative
solutions is supported at the government level.
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TEXHIUHI PIITEHHI TPOIECY THIAHHS JIYB'STHOT CUPOBUHU

Beryn. CraTTio IPUCBSYEHO BUPIIIEHHIO TTPOOJIEM PO3BUTKY HAYKOBUX OCHOB PECYPCO30EPITaiounX TeXHOMOTIH KOMII-
JIEKCHOT 1IepepoOKu JiyG sHUX KYJIBTYD.

ITocranoBka 3amavi. B ocranni poku jaysxe 3aroctpuiacs mpobieMa eKoJoriuHo 30aIaHCOBAHOTO PO3BUTKY KpalHU.
BusnaueHo Kpr3oBi pUCH CTPYKTYPHOI BUPOOHUYOI CXeMU MepepoOKy JyO sHOI CMPOBMHU B YKpaiHi 3 METOI0 BUPOOJIEHHS
aZIeKBaTHUX CIIEHAPIiiB ii PO3BUTKY.

Mera. Po3po6ka TeOPETHYHUX aCTEKTiB OTPUMAHHST JIyO' STHOTO BOJIOKHA 3 3alaHUMU SIKICHUME TTOKA3HUKAMH.

Marepiamu i Meronu. Y Tpoiieci JOCTi/KEHHST BUKOPUCTAHO METO/N TEOPETUYHOTO y3araJbHEeHHs i MOPiBHSHHS,
aHamizy i cuHTe3y. PO3IJIsTHyTO TUTAHHS MOMIYKY MIVISAXIB MIABUIIEHHS SKOCTI Ta PO3NINPEHHS aCOPTUMEHTY BUCOKOSKICHOI
sy’ stHOT IPOJLYKIIiT pi3HUX €1I0c06iB 00POBIIEHHSL.

PesyabraTi. Y3araJabHEHO CydacHUil piBeHb BITYM3HAHUX 1 3apyOisKHIX HAYKOBUX POOIT, MPUCBAYEHKX TIpobaeMaM i
MEePCIEKTHBHUM HAIIPSIMAM PO3BUTKY MEPBUHHOI 06p0OKH Jy6 stHUX BOJIOKOH. OIpaibOBAHO TEOPETUYHI TTIUTAHHS OiIbIin
e(heKTUBHOTO BUKOPUCTAHHS HASIBHOI B KPAiHi JITISTHOT CHPOBWHH.

BucHoBku. Ha 0cHOBI TPOBeIeHUX TOCTI/KEHb aHATOMIYHOI Ta XIMIYHOT Oy 10BH JTy0'sTHUX cTehesT, KOHCTPYKIL rpy i
MSLTBHO-TPSICHJIBHIX, TIHATbHO-OYMCHIX MAITHH JJIsT TIOMepeHbol 0OPOOKH TEXHIYHOTO BOJIOKHA TEOPETHIHO OOIPYHTO-
BaHO i1 eKCIIEPUMEHTANBHO JJOBEJEHO HEOOXIAHICTh CTBOPEHHS HOBOTO IIPUCTPOI0 MEXaHIYHOT MEPepOOKH 1UX KYJABTYD A/
OTPUMAHHA BOJIOKHA 3 33/IaHUMU AKICHIMU TTOKa3HUKAMH.

Ha ocHoBi po3po6JsieHOTO MeXaHi3My BiIOKpeMJICHHST KOCTPH i PO3BOJOKHEHHS MyYKiB TEXHIYHUX JIyO’ THUX BOJOKOH
3aIPONIOHOBAHO HOBI CIIOCOOM pyiiHyBaHHs cTeba, 1o 6a3yl0ThCs Ha TPOIEcaX CTHCHEHHS, 3J1aMy, KOB3HOTO 3THHY, CKOO-
JIHHS, IHePUIHHUX CHJIL, TEPTS, TUCKY il HATSTY, SIKi CIPUSTIOTh PYWHYBaHHIO Ii/IicHOCTI cTe6J1a Ta IMiABUILEHHIO CTYIIeHs] HOro
PO3BOJIOKHEHHS.

BucnoBku. Po3po0iieHo iHHOBaIiiiHY KOHCTPYKILIIO TIAJBHOrO By3Ja Jist 00po6Ku JiyG’siHOT cupoBUHM, 1110 3a0e31ie-
4y€ MABUIIEHH e(heKTUBHOCTI TOPYIIEHHS 3B’ I3KIB MisK JA€PEBUHOIO i BOJOKHOM JIy( THOT CUPOBUHM, Bi/UIIJIEHHST BOJIOKHA
Bijl KOCTPHIL Ta IHITMX HEBOJIOKHUCTHUX J[OMIIIIOK, YHIBEPCAIBHICTh BUKOPUCTAHHS TIlIAJIBHOTO BY3JIa JIJIsl IIepepoOKu cTebest
Jy0’ STHUX KYJIBTYP.

Knwouoesi cio6a: BOJOKHO, TbOH, CHPOBHHA, AIKICTh, OUUIIEHHS, IIepepobKa, 06 1aiHaH s, BUPOOHUIITBO.
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TEXHWUYECKUE PEHIEHM ITPOINECCA TPEITAHUA JIYBAHOTO ChIPbA

Bsenenue. CraTbs MOCBsIIIEHA PEMIEHUTO MTPOOIEM Pa3BUTHS HAYYHBIX OCHOB PECYPCOCOEPETAIONIIX TEXHOIOTUET KOMII-
JIEKCHOIT 11epepaboTKu JIyOsIHBIX KYJIBTYD.

Ilocranoska 3agaun. B mocsennue rogbl 09eHb 060CTPUIACH TTPOOIEMA IKOJOTHIECKN COATAHCUPOBAHHOTO PA3BUTHSI
crpatbl. Onpe/iesienbl KPU3UCHbIE 0COOEHHOCTH CYIIECTBYIOIIEH CTPYKTYPHON MPOU3BOJCTBEHHON CXeMbI epepaboOTKH Jry-
GSTHOTO CHIPbsS B YKPaKHe C IeJIbI0 BIPAOOTKH aIeKBATHBIX CIIEHAPUEB €€ Pa3BUTHUSL.

Ilexnn. Pa3paboTka TeOPETHYECKIX ACTIEKTOB TTOJTYYEHHsE IyOSTHOTO BOJIOKHA C 33/IAHHBIMHI KAYeCTBEHHBIMU TTIOKA3aTEISIMHU.

Marepuassl 1 MeTOabI. B nipoitecce neceoBanust HCIOIb30BAHBI METO/IBI TEOPETHYECKOTO 060OIIEH ST 1 CPAaBHEHSI,
AHAJIN3a 1 CHHTE3a. PAcCMOTPEHBI BOITPOCHI TIOMCKA Iy Tell TTOBBIIIEHNsT KA4eCTBA U PACIITMPEHHUS] ACCOPTUMEHTA BHICOKOKA-
YeCTBEHHOI JIyOSIHOU [IPOLYKIIUHU PA3JIMYHBIX CII0CO6G0B 00pabOTKuU.

O0606111eH COBPEMEHHDIN YPOBEHD OTEYECTBEHHBIX U 3aPyOE/KHBIX HAYYHBIX PabOT, MOCBAIIEHHBIX TPOGIEMaM U mepe-
NEKTUBHBIM HAMPABJICHUSIM Pa3BUTUS TEPBUYHON 06PabOTKU JyOAHbIX BOMOKOH. O6paboTaHbl TEOPETHYECKUE BOIPOCHI
6oJ1ee 2 HEKTHBHOTO UCITOIb30BAHUS UMEIOTIETOCS B CTPAHE JIbHSIHOTO CHIPHSL.

Pesyabrartbl. Ha ocHOBaHUM IPOBEIEHHBIX UCCIEA0BAHUN AHATOMUYECKOTO M XUMUYECKOTO CTPOEHHUsT JTyOSTHBIX cTeO-
Jiell, KOHCTPYKIIUI TPYIIIIbl MSJIbHO-TPSICHJIBHBIX, TPENAJbHO-OUUCTUTEIbHBIX MALIUH JIJIs1 [IPEABAPUTEIbHON 00paboTKu
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TEXHUYECKOTO BOJIOKHA TEOPETHYECKH 000CHOBAHA W KCIEPUMEHTAIBHO JI0Ka3aHa HeOOXOAMMOCTh CO3/[aH¥si HOBOTO yCT-
POICTBa MEXaHWYECKOIT TepepabOTKI ATUX KYJIBTYP IS OJYYeHNsT BOJIOKHA € 3aJaHHBIMHI KA4€CTBEHHBIMU [OKA3aTE ISIMIL

Ha ocHoBaHuu pa3pabOTaHHOIO MEXaHU3Ma BbIJIEJIEHUST KOCTPbI M PA3BOJIOKHEHUST ITyYKOB TEXHUUECKUX JIyOSHBIX BO-
JIOKOH TIPEJIJIOKEHBI HOBBIE CTIOCOObI PaspylieHus cTebis, OCHOBAHHbBIE HA TIPOIECCAX CHKATUS, M3JI0MA, CKOJIB3AIIETO U3THU-
6a, CKOOJIeHYsI, HHEPIIMOHHBIX CUJI, TPEHUs], JABJIEHUsT U HATSKEHUs], KOTOPbIE CIIOCOOCTBYIOT Pa3PyIIEHHIO IEeJI0CTHOCTH
cTe6JIs U TIOBBIIIEHHIO CTETIEHU €T0 Pa3BOJOKHEHUSL.

BsiBozpl. Paszpaborana MHHOBAIIMOHHAST KOHCTPYKITHSI TPEMAIBHOTO y3J1a JUisi 00paboTKy JIyOSHOTO ChIPbsI, 06ecTiey -
BAIOIIEro MOBbIIeHIe 9(D(HEKTUBHOCTH HAPYIITEHNUE CBS3ei MeKy APEBECHHO U BOJOKHOM JIOSTHOTO CBIPbsI, OT/IEIEHIEe
BOJIOKHA OT KOCTPBI ¥ JIPYTHX HEBOJIOKHUCTBIX TIPUMECEil, yHUBEPCATbHOCTD HCTIOTb30BAHISI TPENAIBHOTO Y3J1a JIJIsT [lepepa-
60TKU cTebIieil yOSTHBIX KYJIBTYP.

Knwoueevie cio6a: BONOKHO, JIEH, ChIPbE, KAYECTBO, OYMCTKA, TepepaboTKa, 060pyaoBaHie, IPOU3BOCTBO.
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