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Noda QM. Improving the pocess offabric designng by using technological
facilities. - Qualification scientific work with the manuscript copyright

Thesis for the degree of Doctor of Philosophy in specialty T82hnologieof
theLight Industry.- Kherson Natiaal Technical UniversityKherson, 2020

The thesis is devoted to the development of the textile appearance I
technological methods on the surface texture, which are used by textile designers a
stages of development tife fabric structure in weavingroduction.

Theinvestigationimproves the process of fabric design by technological mean:
which is aimed at increasing the efficiency of forecastingaedicting thegiven surface
structure of fabrics, which provides high aesthetic properties of woven fabrics and ra
updating of their range.

The paper for the first time developed a classification of methods for designil
fabrics by technological means dependingl@rnethod of obtaining a design effect on
the surface of the woven fabric, which is confirmed by the author's certificate.

Theresearclanalyzes the visual perception of the fabric surface depending on t
combination of color, length and direction of tvarp and weft overlaps in the weave
pattern, which are identified as elements of fabric texture that create a textural effect
changing light reflection parameters.

An instrumental method for studying the texture of textile materials has bec
developedthe principle of peration of which is based aptical image analysis of the
surfaceof thefabricin a closed space with a constant lighting regime. The mathematic
dependence of the change in the fabeidtureon the main technological parameters of
weaving is obtained: the density of the fabric on the weft and the different tension of-
branches of thehed

It is proposed to introduce a quantitative and qualitative indicator of textiee
coefficient of texture, by which it is possible to objeely assess the condition of the
surface of fabrics with different types and degrees of texture effects.

The use of the developed method of instrumental research of the fabric surf:
allows determining the qualitative and quantitative characteristitseaexture, which

helps to increase the efficiency of design processes. The use of the stage of determ



-
the texture in the design forecast of fabrics provides a woven fabric with a given text
of the surface, which is a means of expanding the randéncrease the competitiveness
of fabrics and clothing.

The theoretical and practical significance of scientific research is confirmed |
the approbation of the results of work in industry and in the educational process.
particular, the act of produon tests of a method of definition of quantitative indicators
of thetextureof fabrics in the conditions &fCC "Sklovoloknd' (Merefa, Kharkiv region)
is received. The use of theoretical foundations of visual and instrumental assessmet
the textured wrface of fabrics for various purposes and methods of designing fabr
design in the educational process of Kherson National Technical University contribu
to the formation of special competencies and improving the quality of trainin@dh "1
Light Indugry Technology".

The analysis of scientific and technical literature in the field of general questiol
of textile design, research of influence of technological factors on a structure of a surf
of fabrics and methods of definition and visualization eftiires of woven cloths is
carried out.

A general research methodology has been developed, which makes it possibl
determine the general structure of research work, substantiate the sequence of theor
and experimental research and contributesd@tfective invention of objective methods
for the analysis of textured surfaces. The choice of methods for studying the texture:
tissues is substantiated. The expert method is used to determine the affiliation of tis¢
to a particular species group the basis of "texture”, using the organoleptic method tc
study the surface of the tissue using visuaicpption and tactile sensatiazgmputer
simulation is used to visualize the tissue surface.

Based on the theoretical analysis of the influence of technological factors on 1
appearance of woven fabrics, the principle of systematization of fabric methods
technological means is dewplked, which allows identifying design methods for a certain
group by the method of obtaining design effect, which are: thread color, thread structt
weave pattern and weave parameters. The classification of methods of designing

fabrics by technologidaneans is developed that is confirmed by the author's certificat
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The result of the classification is a system of subordinate concepts, which make
possible to further systematize, deepen and gain new knowledge about methods of fe
design, effectiely use them in the design of textiles and the development of their mode
design. The parameters of the influence of each of the technological methods of fal
design on the formation of a certain textured surface are investigated.

The study of the chacteristics of the textures of woven fabrics is carried out, for
which a structural and logical scheme of the relationship between the processe:
cognition and evaluation of the fabric surface is developed. This scheme allows yot
determine the place dnrole of texture in the overall sequence of formation of the
appearance of the fabric. Based on the organoleptic analysis of tissue textures
sequential comparison of textured surface parameters with the categories of
terminological series, the digiution of tissue textures into species groups was carrie
out and a scale of textures was developed. Relief and optical parameters of the sur
which are determined by visual and tactile sensation, are used as distribution criteria.
influence of he colompatternof warp and weft threads on the formation of textural effects
of fabrics is analyzed and it is proved that the diversity of texture on the basis of ¢
weave is achieved by combining the color of threads with different lengths and disectic
of warpand weft overlaps in the weave pattesmich dfferently reflect light, forming a
different visual textural effect. For the first time an instrumental method of studying ti
texture of textile materials was developed, the principle of whitlas®d on obtaining
an optical image of the surface of a fabric sample, which is created in a closed space
constant lighting, followed by visual and mathematical processing of the sample
computer prograntor quantitative and qualitative assessnuéithe textured surface of
the fabric it is proposed to introduce textural indicataexture coefficients, which make
it possible to assess the condition of the fabric surface with different type and degre
texture As the value of the texture factmrcreases, the texture expressiveness of the
fabric increases and vice versa.

The main factors that cause the change of the fabric texture in the process o
production on the loom are determined and substantiated, which is important

predictingthe supporting surface and the appearance of the fabric. The method of a pri
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ranking of technological factors for the study selected the most significant: the density
the fabric on the weft (realized by the method of designing tissues unbalanced by
number of threads); different tension of the branches o$hkéd(set by the position of
the first lamellar rod in height). As a result of realization of full factor experiment th
multifactor mathematical model of change of the texture of fabric fromnibst
significant factors in the course of fabric formation is received. The adequacy of t
obtained mathematical model is experimentally proved by determining the nature of
textured surface of the manufactured tissue samples using the developalddepie.
The obtained results of this work allowed improving the general method of fabric desi
through the use of the stage of visualization of the projected fabric texture and the st
of determining the texture of the fabric by the coefficientegfure. The results of the
performed scientific research solve an important scientific-tegkeasing the efficiency
of artistic and technological design of fabrics by means of weaving technology, whi
simultaneously contributes to ensuring a givendtire of the fabric, the optimal mode
of its manufacture and modern design.

Keywords: textile materials, fabric design, structure, texture, surface relie

weave, color and optical effects, texture indicators.
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AKT BIIPOBAI)KEHHS B HABYAJIbHUM ITPOITEC

pe3yabTaTiB HAYKOBO-0CTiAHOT podoTH Y
BHINHAX HABYAJIBHHUX 3aKJIaJAX

3amMOBHUK XepcoHcbKuli HayioHanbHuil mexniynuii ynieepcumem (XHTY)
(HanMeHyBaHHA MIANPHEMCTBA

JilicHEM aKTOM HiATBEPIKYETHCS, IO Pe3yIbTATH po0oTH _AHani3 Mmemodie
HPOEKMY8AHHA OU3AIIHY MKAHUH KOMOIHO6AHUX nepenjiemeHb.

(HalMEHYBaHHsA TEMH)

BUKOHAHOI Ha Kaghedpi excnepmu3zu, mexnonozii i ousainy mexcmunio XHTY
Tivenysannn BH3, H/IT, KB)

BIPOBaDKeHI B Hasuanvruii npoyec nidzomosku gaxieyie 3a Hanpamom 6.051601
(HalMeHyBaiHA NIANPHEMCTBA, J¢ 3AIHCHIOBAJIOCS BIPOBADKCHHA)

«Texnonozia ma ousaitn mexkcmunoHux mamepianie» XHTY

1. Bun BpoBa/DKEHHX pe3yIbTaTiB Knacugikayia memodie npoekmy6aHHs OU3QIHY MKAHUH
KOMOIHOBAHUX nepenienensb

BUPOOHULITBO (BUPOOIB, POOOTH, TCXHOMNOTT)

2. XapakTepHcTHKa MacITady

JOCIIiJUKEHHS 00UHUYHE
(yHIKaJIbHE, OAMHHYHE, NapTid, MaCOBE, CEPIFHE)

3. ®opma

JIOCTIIDKEHHS:

Meronuka (Meton)  Ha ocHogi nposedenux Ha bazi Kaghedpu ekcnepmu3su, mexHon0zii i ousainy
mekcmunio XepcoHCbK020 HAYIOHAILHO20 MeXHIYHO020 YHiepcumemy 00Ci0HceHb

0yno po3pobaeno Knacugikayiro mMemooie npoeKmyeaHHA OU3aAuHy MKAHUH

KOMOIHo6aHUX nepeniiemens. 30iCHEHO aHaNi3 (PaKmopis, AKi NAUEAIOMb HA 3MIHY OU3AHY

JIUYb0B0I NOGEPXHI MKAHUHU.

4. HoBu3zHa pe3yibTaTiB HayKOBO-

JIOCITiIHUX POOIT CMEOpeHHA Knacugixayii
~(NPVHLMTIOBO HOBI, AKICHO HOBI, MOAW(IKALIA, MOJACPHI3aLlis CTApHX PO3POVOK)

Memo0ie NPOeKMYBAHHA OU3ATIHY MKAHUH KOMOIHOBAHUX nEpeniemens MeXHON02iNHUMU

3acobamu




5. BopoBamxkeHi: ¢

- B HABYANLHUH TIPOLIEC _Knacugikayin memodie npoekmysanns ousaiiny MKQHUHKOMOIHOGaHUX -

(TIpeaMET, NpoIEC)

nepenniemeHb

6. Conjanpnuii Ta HayKoBO-TexHiuHui ebext 3acmocysanna po3pobnenoi knacugixauii Memooie”
NPOEKMy6aHHA QU3ATIHY MKAHUH 3a6e3neYye CKOPOUEHHA MepMinie HPOEKMY6anbHUX-POOIM ma

3MEHUIEHHA 6UMpam 3a paxyHOK ONMUMAanbHO20 6UGOpy Menody nPOEKmy6aHHA ma

NPOZHO3YGAHHA 306HIWIHBO20 6u21A0y mKanuH. Lle do3eonne 36insuiumu KOHKypeHmHy

30ammicmb MKAHUH, W40 NPOCKMYIOMbCA 3A80AKU 3MEHUIEHHIO IX cobisapmocmi

ma nidguugumu egheKmusHicnms MKAYbK020 6UPOGHUYMEA

(cneniaNbHHX NPH3HAYEHD T.1,)

B.o. 3aB. kadenpu ETAT HavaneHuk HaB oro Bigaity

3akopa O.B. Pasanoea O.IO.
KepiBauk H,

3akopa O.B.
AcmipaHt

€pnoxkumenko O.M.
Marictpant

IMpouenko A.A.
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