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Abstract

The article presents a study of the process of designing women'’s garments of the coating and suiting as-
sortment, made from different fabrics to determine the fabric properties effect on the parameters of shap-
ing the volume-silhouette form of clothes. An expert evaluation of the significance of material properties
for the creation of tectonic forms of clothes was carried out and the most significant properties were de-
termined, i.e. rigidity, thickness, drapeability, mass per unit area, type of weave, raw material composition.
An experimental study of physical and mechanical characteristics of overcoating fabrics was performed.
To validate the research results, we made samples of women’s coats in different forms at a garment com-
pany. It was determined that the raw material composition of fabrics does not affect significantly their
physical and mechanical characteristics (drapeability, rigidity). The weave of fabrics which determines oth-
er indicators was considered to be more significant. As a result, the relationships between the physical
and mechanical properties of fabrics of the coat group and the shaping of women’s coats in different vol-
ume-silhouette forms were identified. The latter can be used in the design of garments for an individual
and mass production.
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Izvlecek

V &lanku je predstavljena studija procesa oblikovanja vrhnjih Zenskih oblacil, od plascev do vrhnjih oblek, ki so
bila izdelana iz razlicnih tkanin z namenom, da bi ugotovili vplive lastnosti tkanin na parametre oblikovanja
volumske silhuete oblacil. Strokovno je bil ovrednoten pomen posameznih lastnosti materialov za ustvarjanje
tekstonskih oblacilnih form. Med ugotovljene najpomembnejse lastnosti spadajo togost, debelina, pad, povr-
Sinska masa, vezava in surovinska sestava materiala. Opravljena je bila analiza fizikalnih in mehanskih last-
nosti izbranih tkanin za vrhnja oblacila. Preverjanje dobljenih rezultatov je bilo izvedeno na vzorcih zenskih
plascev razlicnih oblik, izdelanih v oblacilnem podjetju. Ugotovljeno je bilo, da surovinska sestava tkanin ne
vpliva bistveno na njihovo togost in pad. Vezava tkanin se je izkazala za vplivnejsi dejavnik. Posledicno so bila
ugotovijena razmerja med fizikalnimiin mehanskimi lastnostmi tkanin in oblikovanjem Zenskih plascev razlic-
nih volumskih oblik in razlicnih silhuet, ki jih je mogoce uporabiti pri oblikovanju oblacil po meri posameznika
in za masovno proizvodnjo.

Kliucne besede: plas¢, modna oblacila, tektonski sistem, tekstilni materiali
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1 Introduction

Modern fashion offers the consumer a wide range
of volume, silhouette and design solutions of clothes
made of various materials. In the theory of clothing
design, fashionable structural parameters of the
form, as well as the methods of shaping that deter-
mine the plastic properties of materials are given
subjectively, giving rise to a number of inconsisten-
cies to the architectonic demands of fashion.

The international experience of well-known brands
in the fashion industry shows that the design of new
forms and design & technological solutions of clothes
begin with the consideration of material properties
in order to create new design solutions, i.e. the mod-
ern process of designing clothes is based on the prin-
ciples of tectonics. The tectonic approach to the for-
mation of clothes should take into account not only
the compositional features of goods, but also the
physical and mechanical characteristics of materials
the clothes are made from, providing the goods with
the necessary level of ergonomics, aesthetics and
quality in general. The main direction of the devel-
opment of the tectonic approach to the design of
clothes is the in-depth study of physical and mechan-
ical characteristics of textile materials and the study
of their influence on the tectonic form of clothes [1].

KyoungOk Kim, Shigeru Inui and Masayuki Takat-
era (2011) investigated the effect of pressing on the
flexural rigidities of the fabric face side, adhesive in-
terlining and bonded composite fabric, and verified
the prediction method for the flexural rigidity of
these. Predicting the methods of flexural rigidity for
the composite with the fabric face side and adhesive
interlining based on laminated theory were verified
by measuring the flexural rigidities and thickness of
samples using the KES-FB system [2].

Authors [3] made a comprehensive review of the
measurement methods developed to evaluate the
fabric and garment drape. Moreover, the parameters
proposed for measuring drapeability were consid-
ered. The authors suggested that the use of the flat
fabric methods does not accurately reflect the drape
of fabrics when worn.

In the work [4], the author recommended quilted
fabrics from the point of view of their usability for
outdoor clothing on the basis of the results of the
study of their comfort-related properties, e.g. thermal
resistance, thermal conductivity, thermal absorptivi-
ty, water vapour resistance and air permeability.
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In the research by C. K. Chan et al (2006), the Ka-
wabata Evaluation System was adopted to investi-
gate the mechanical properties of uniform fabrics
currently in use on the basis of different commer-
cial types of uniform materials obtained from dif-
ferent sources [5].

The paper [6] investigated the effect of a slight
variation in the fabric structure and finishing on
the flexural and drape properties of woven fabrics
for tailored garments. The obtained results showed
that a variation in weft density and weft yarn
count can influence fabric flexural stiffness and
drapeability.

Experimentally, the main physical and mechanical
characteristics of fabrics of a suiting group were
identified according to standardised methods. The
conducted experimental researches represented the
basis for the development of a suiting group fabrics
classification in terms of their flexural rigidity to de-
velop the recommendations for designing clothes of
different three-dimensional forms [7].

The interdependence between the drape parameters
and mechanical properties of fabrics was studied in
[8]. A good correlation was found with the flexural
and shear properties of the fabric.

Based on a series of laboratory experiments per-
formed to investigate the total hand value and low-
stress mechanical properties, the paper [9] com-
pares the impact of fusible interlining and printable
interlining on a woollen fabric using the Kawabata
Evaluation System. The total hand value and five
mechanical properties, i.e. tensile, flexural, shear-
ing, surface friction and compression, were ob-
tained. The results proved that printable interlinings
can replace fusible interlinings on woollen fabrics
and improve the fabric total hand value and its flex-
ural, shearing and tensile properties.

The Kawabata Evaluation System was used to meas-
ure the mechanical properties of the samples of
suiting fabrics and each sample was made into a
shoulder-back as a part of a men’s suit [10]. The
aim of the paper [11] was to investigate the feasi-
bility of using a wool handle metre as an economi-
cal and effective method to predict the handle char-
acteristics of wool-rich woven fabrics suitable for
winter suiting. An independent set of woven sam-
ples was selected to validate the regression models
on the basis of the Kawabata Evaluation System for
Fabrics, subjective handle evaluation and the form-
ability index F-FAST.

Tekstilec, 2018, 61(4), 224-234



226

The paper [12] compares the mechanical properties,
hand and tailorability of wool blended fabrics for
outerwear clothing. The fabrics in plain and twill
weave of identical fibrous composition, and identi-
cal warp and weft count were tested on KESF-B in-
struments for the fabric objective evaluation under
small loads. The mechanical properties of a plain
and twill weave fabric showed the difference in its
flexural, shearing and surface properties.

The authors [13] noted that fabric characteristics
such as rigidity, drapeability, crease resistance, as
well as relaxation characteristics, inherent to the
single-cycle stretching of textile materials, have a
significant impact on the quality of the appearance
of garments.

To clarify the impact of fabric mechanical behav-
iour on the changes in form and quality of garment
appearance associated with it, the impact of partic-
ular parameters of the fabric mechanical properties
on the quality of the garment appearance was inves-
tigated in [14]. The obtained results indicated that
the quality of the garment appearance is strongly af-
fected by three components, i.e. formability, elastic
potential and draping.

In the work by Petrova O. S. [15], it was determined
that such groups of properties as physical and me-
chanical (rigidity, drapeability, crease resistance,
thickness, linear density in warp (in weft), mass per
unit area), artistic and aesthetics (colour, pattern,
texture), and hygienic (thermal resistance and ther-
mal conductivity) are the most important. As a re-
sult of further researches, the author found that ri-
gidity, drapeability, crease resistance, linear density
in warp (in weft), mass per unit area and thickness
are the most important properties.

Kirsanova O. A. [16] considered the relationships
between the structure of the form of a garment and
the materials making it. In order to provide clothes
with the form of a certain configuration, it was nec-
essary to choose among the whole assortment range
of materials only the ones that can in accordance
with their physical and mechanical characteristics
ensure the compliance with the given form and
maintenance.

The authors [17] considered the uniformity of
clothes and factors affecting this indicator. Despite
the fact that they considered the stability and pres-
ervation of the form of clothes during their use,
such conducted research can be used in the design
stage as well. They found that the uniformity of
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clothes is a complex characteristic caused by the
compositional, constructive features of clothes and
by fabric properties. In their opinion, the following
properties of fabrics affect the uniformity of clothes:
flexural rigidity, raw material composition, thick-
ness, mass per unit area, drapeability, type of weave,
crease resistance.

It was confirmed by the research [18] that the fol-
lowing fabric characteristics have the greatest influ-
ence on the tectonic form of clothes: type of weave,
thickness, mass per unit area, rigidity, drapeability,
linear density and raw material composition.

The aim of this work was to determine the relation-
ships between the physical and mechanical proper-
ties of fabrics of the coating group and the shaping
of women’s coats in different volume-silhouette
forms which can be used in the design of garments
for an individual and mass production.

2 Materials and methods

The main elements that characterise the form of
clothes are volume, silhouette, compositional and
constructive solutions, material, structure etc. Ma-
terials, in turn, affect the form of clothes by their
aesthetic indicators (fabric appearance, texture, col-
our, decoration etc), and physical and mechanical
characteristics. Depending on the values of these in-
dicators, the purpose of goods, their model and de-
sign features, the technology of their production are
determined.

In order to assess the significance of fabric proper-
ties to design the tectonic form of clothes, we con-
ducted an expert evaluation. Expert and working
groups consisted of 20 employees of experimental
departments of the clothing companies Dolcedon-
na and Dana-moda (Kiev), i.e. draftsmen, artists-
designers and technologists. The experience of the
working group members in the design and manu-
facture of clothes is from 10 to 34 years; hence, they
can be considered experts. In order to assess the
significance, the following properties of fabrics
were included in the questionnaire: raw material
composition, type of weave, thickness, mass per
unit area, linear density, flexural rigidity and dra-
peability. During the selection of indicators of fab-
ric properties, aesthetic properties were not includ-
ed since they cannot be estimated with instrumental
methods.
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The results of the survey showed that flexural rigidi-
ty (Xg A = 0.23) is the most important factor, fol-
lowed by thickness (X;, 4 = 0.18) and drapeability
(Xg, A = 0.13) (Table 1). Other indicators are ar-
ranged in the following order: mass per unit area,
type of weave, raw material composition, linear den-
sity, crease resistance, breaking load. The value of
the concordance coefficient W = 0.76 indicates the
level of consensus of the experts’ opinions, since the
table value of the Pearson criterion % is less than
the estimated 3, i.e. x5 =0 + 12.6 < y% =21.5.

Table 1: Fabric properties significant for design of tec-
tonic form of clothes

Weight
Code Indicator coefficient,
A

X, | Raw material composition 0.09
X, | Type of weave 0.10
X, | Thickness 0.18
X, | Mass per unit area 0.11
X, Crease resistance 0.05
Xs | Breakingload 0.03
X, | Linear density 0.08
Xy | Flexural rigidity 0.23
Xy | Drapeability 0.13

2R =0.5n (n+1) 1.00

Thus, on the basis of the analysis, it was determined
that the core indicators of fabrics which affect the
creation of the tectonic form of a garment and
which need to be taken into account in the design-
projecting stage are flexural rigidity, thickness, dra-
peability coefficient, mass per unit area, type of
weave and raw material composition.

With regard to the aim of the research, we decided
to analyse 9 samples of overcoating fabrics of a dif-
ferent raw material composition with different
properties (thickness, texture, mass per unit area,
type of weave etc). The main focus was put on the
determination of the following fabric properties:
thickness, mass per unit area and linear density,
flexural rigidity and drapeability. The research was
held in accordance with valid standards, consider-
ing all the demands of the objects in the experimen-
tal research. The processing of the measurement re-
sults was made using a mathematical apparatus for
a statistical data analysis.
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The thickness of the material was determined by us-
ing the manual thickness tool of indicative type TP
10-1 [19]. The linear density and mass per unit area
of fabrics were measured in accordance with GOST
(State Standard) 3811-72 [20]. For the analysis of
fabric rigidity by the console contactless method,
we used the device type ITT-2 in accordance with
GOST (State Standard) 10550-93 [21] (Figure 1).
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Figure 1: Scheme of device type ITIT-2 for determina-
tion of fabric rigidity by console method (State Stand-
ard of Russia [21]): 1 - tumbler, 2 - moving mecha-
nism, 3 - screw, 4 - indicator of fabric flexure,
5 - scale of absolute flexure, 6 — horizontal plane, 7 -
sample, 8 - weight, 9 - scale of symmetry checking

The methodology of experiments was as follows:
five elementary samples in longitudinal and trans-
verse directions, 160 x 30 mm in size, were cut out;
prepared tested strips had to be kept in climatic
conditions for not less than 24 hours before the test-
ing [22]; the test had to be conducted at the same
conditions; elementary samples of each direction
(5 samples of each direction) were weighed on
scales with the error no higher than 0.01 g and the
total weight m (g) of samples of longitudinal and
transverse directions was determined.

An elementary sample was placed on the support-
ing horizontal plane 6 face side up and symmetri-
cally to the midline, combining the outer edge of
the sample and the plane. In the middle of the sam-
ple put the weight 8 with the width of 20+1 mm,
weighing 500+5 g and using a tumbler 1 switch on
the mechanism of lowering the lateral sides of the
supporting plane. After one minute from the mo-
ment of separation of the elementary sample from
the surface of the plane 6, the ends flexure f of the
sample were measured using the indicator of the
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fabric flexure 4. As the final flexure, we took the
arithmetic average of 10 measurement results of
each direction with the error no higher than 1 mm.
The conventional value of rigidity EI (uN-cm?) was
calculated separately for the longitudinal and trans-
verse directions with equation 1:
EI = 42046 x (1),
A

where m is the total weight of all five elementary
samples of the fabric (g), A is the function of rela-
tive flexure f), which is determined in the standard
[21] according to the value f:

fi=L=1f

=7 (2),

where f is a value of the arithmetic average of flex-
ure of samples (cm), [ is the length of the weighed
sample (cm) and is equal to:

=52 ©),

7 cm
where L is the length of an elementary sample (cm).

The rigidity coefficient of a material Cy; (%) was cal-
culated as the ratio of rigidity values in longitudinal
and transverse directions:

CEI — EEIIlt)ngitudinal (4) .

transverse

The recommended values of mass per unit area and
conventional rigidity of fabrics of the overcoating
group are presented in Table 2 [23].

Table 2: Oriented values of mass per unit area and
flexural rigidity of fabrics of overcoating group

Mass per Flexural
Group of . e T
. unit area rigidity
fabrics

[g/m?] [UN-cm?]
Cotton 200-400 6000-100,000
Linen 200-400 6000-100,000
Wool 250-400 6000-100,000
Synthetic fibres 150-300 6000-100,000

The research of drapeability of samples of suiting
fabrics was performed on a device for the determi-
nation of drape by the disk method [24], since it
was necessary to evaluate the fabric drapeability in
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their longitudinal and transverse directions at the
same time. This method is not standardised; howev-
er, it is used very often in the garment industry due
to its simplicity. The scheme of the device is given in
Figure 2. 1

(5]

N
it

Figure 2: Scheme of device for determination of fabric
drapeability by disc method (Buzov B. A. et al, Russia
[24]): 1 - pressed disc, 2 - table, 3 - fabric sample,
4 - rod, 5 - paper circle, 6 - horizontal plane

Fabric sample 3 that was cut as a circle with the di-
ameter of 2001 mm was put on table 2 with the di-
ameter of 50+1 mm, which had a needle for fixing
the sample. On the top of the sample, the pressed
disc 1 was placed, the size and shape of which
matched the size and shape of table 2. The table was
lifted. The edges of the sample were hanging down.
In order to provide the sample with a constant natu-
ral form, the disc with the sample was lifted up and
moved down 5 times and after 3 min, the projection
of sample 3 outlined on a paper circle with the di-
ameter of 2001 mm, which can be obtained by
lighting from the top by parallel rays of a light per-
pendicular to the sample plate. Afterwards, the pro-
jection area of the material was determined.

During the research of fabric samples, the drapea-
bility coefficient (C,) was calculated using the re-
sults of weighing paper (with an error no more than
0.001 g) cut in accordance with the projections of
undraped sample (mass m) and draped (mass m;)
with equation 5:

Cdzlooxw

(),
where m is the projection area of an original un-
draped sample (g) and m, is the projection area of a
draped sample (g).

The recommended values of the drapeability coeffi-
cient C; for the main functional groups of fabrics
are presented in Table 3 [23].
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Table 3: Estimation of drapeability degree of fabrics of

different types
Drapeability coefficient, C,; [%]
Type of -
. Good, Satis- | Bad, less
fabric
more than | factory than
Woollen 80 68-80 68
clothing
Woollen 65 50-65 50
suiting
Woollen 65 42-65 42
overcoating
3 Results

The tectonic system of the first type (TS1) is typi-
cal of the types of clothes, the form, the silhouette
and the cutout which are subordinate to the hu-
man body outlines. The form of such clothes is
characterised by a small degree of volume and an
adjoining silhouette, and is formed in line with the
properties of the material and its cut. The tectonic
system of the second type (TS2) is less dynamic
than of the first type and it can have one or two
supporting areas (for shoulder products). Such
products have a small or medium three-dimen-
sional form, semi-adjoining silhouette, they are
X-shaped, rectangular or expanded to the lower
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part. The clothes of such tectonic systems freely in-
teract with the figure of a person and are kept main-
ly on the constructive belts of the figure. The tecton-
ic system of the third type (TS3) is embodied in the
goods the form of which remains relatively un-
changed in the dynamics and, in most cases, does
not obey the human figure. Such goods are charac-
terised by greater static, rigidity and the presence of
one supporting area which holds the entire con-
struction. This system is characterised by large vol-
ume, and rectangular or trapezium shaped forms.
The tectonic system of the fourth type (TS4) is char-
acterised by preferred static, large or very large vol-
ume of the form, and an extended, less direct sil-
houette. The form of clothes is rigid or very rigid
and is of trapezium, oval or rectangular form.

As a result of the conducted analysis of modern
clothes, the assortment range of clothes which are
typical of different types of tectonic systems was de-
fined [25]. The clothes of the tectonic system of the
first type are presented by knitted or elastic fabric
dresses, skirts, jumpers, lingerie and corsets that re-
peat or fix the human body. The clothes of the tec-
tonic system of the second type are presented by
dresses, blouses, trousers, jackets. The tectonic sys-
tems of the third and fourth types are characterised
by rigid or very rigid forms; therefore, the clothes of
coating & suiting assortment range (jackets, rain-
coats, coats, cardigans, waistcoats) are typical of
these systems (Figure 3).

TECTONIC SYSTEM OF CLOTHES

TS1
Dynamic, small
three-dimensional
form, adjoining
silhouette, both soft and
rigid (fixing) forms

TS2
Dynamic, small and
medium three-
dimensional form,
semi-adjoining
silhouette, soft form of
clothes

TS3
Preferably dynamic,
medium and large
three-dimensional
form, straight and
extended silhouette,
rigid form of clothes

TS4
Preferably static, large
and very large three-
dimensional form,
extended silhouette,
rigid and very rigid
form of clothes

Figure 3: Classification of tectonic systems of clothes
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A women’s coat is the most diverse as to the con-
structive and decorative solutions type of clothing,
which determines the immediacy of the problem of
taking into account the properties of overcoating
fabrics when designing clothes of the third and
fourth type of tectonic systems. The question of the
formalisation of the methods of designing the tec-
tonic forms of women’s coats made of different ma-
terials remains unresolved.

Study of Properties of Overcoating Fabrics during Design
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At a garment company, we selected the fabric samples,
and their basic physical and mechanical characteris-
tics were determined in the research laboratory using
standardised methods. As the result of experimental
research, the properties of nine samples of overcoating
fabrics were identified (Table 4).

The results of the experimental research showed that
samples F1 and F8 had the biggest thickness, whereas
samples F3 and F4 had the smallest thickness. Samples

Table 4: Physical and mechanical characteristics of overcoating fabrics

Mass | Yarnlinear . Flexural rigidity Rigi- | Dra-
Fabric | Raw materials per unit density [tex] | Thick- [uN-cm?] dity pe-
Weave ness .
sample [%] area coeffi- | ability
(g/m?] warp | weft | [mm] | warp | weft cient (%]
F1 60% harness- 360 105 | 102 1.42 6569 5913| 1.11 45
wo0l/40% satin
polyester
F2 20% basket 379 133 | 307 1.40 7777 7843 0.99 51
wo0l1/80%
polyester
F3 79% plain 443 155 | 141 1.06 6563 7496 | 0.87 36
wool/17%
polyacryl
onitrile/4%
elastane
F4 80% plain 353 108 | 118 1.00 8195 4935| 1.66 42
wool/20%
poly-
acrylonitrile
F5 100% wool compound 372 108 | 113 1.34 12909 9960 | 1.29 43
double-
cloth
Fé6 100% wool broken 362 80 | 184 1.34 43337 | 44955| 0.96 25
twill
F7 40% twill 366 61 32 1.18 15377 | 39226| 0.39 29
wo0l/60%
polyester
F8 30% compound 485 75 95 1.46 37731| 31124| 1.21 25
wo0l1/20% double-
cotton/50% cloth
polyester
F9 60% pile 457 92 | 161 1.40 7903 9329 0.85 45
wo0l1/40% construc-
polyester tion
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F3, F8 and F9 had the maximum mass per unit area,
when sample F4 had the minimum one. As presented
in Table 2, the interdependence between the parame-
ters of thickness, mass per unit area and type of weave
was shown in this sample. For example, sample F8 had
the biggest thickness and maximum mass per unit
area, due to its complex double-layer weave. Sample
F4 of linen weave was characterised by the smallest in-
dicators of investigated quantities. However, other
samples did not show such interdependence, which
can be explained by the different structure of yarn and
threads in samples, as well as by different weaves.

The results of measuring linear density showed that
samples F1, F3, F4, F5 and F8 had insignificant differ-
ences between the values of linear density in warp and
weft. The values of linear density in warp and in weft
of other samples differed from each other (Figure 4).

400
300
200

0

F7 F8 F6 F9 F1 F4 F5 F2 F3
Sample of fabric
minwarp win weft

Weight [g/m?]

Figure 4: Comparison of mass per unit area of sam-
ples of overcoating fabrics in warp and weft

The rigidity indexes of investigated fabrics in warp
and in weft were determined. Comparative charac-
teristics of flexural rigidity of fabrics in warp and in
weft are provided in Figure 5.

50000

N W e
o o o
o o o
o o o
o o o

Flexural rigidity [UN-cm?]

FI F3 F2 F9 F4 F5 F7 F8 F6

Sample of fabric
minwarp ®in weft

Figure 5: Comparison of flexural rigidity of investi-
gated fabrics in warp and weft

The ratio of rigidity indicators in warp and weft is re-
flected through the rigidity coefficient. We found that
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for most samples, i.e. samples F1, F2, F3, F5, F6 and
F9, the rigidity coeflicient was close to 1, whereas
samples F4 and F7 had significant deviations from 1,
indicating the fact that such fabric samples have dif-
ferent flexural rigidity in warp and weft. In addition,
as it can be seen from the diagram, samples F6 and F8
had significantly higher rigidity as they had the big-
gest thickness, mass per unit area and complex weave.
The analysis of experimental data showed that sam-
ples F3 and F6 were better draped in their longitu-
dinal direction, sample F7 had better drapeability in
warp, while other fabrics had the same ability to
drape in both directions. The drapeability coeffi-
cients, determined by us, showed that sample F2
had the best draping ability, whereas samples F6 and
F8 had the worst. The inverse relationship of the
drapeability coeflicient and flexural rigidity in warp
and in weft of investigated fabric samples was deter-
mined (Figures 6 and 7). The more rigid the struc-
ture of the material, the greater the force which is
required to bend it and the worse the drapeability.
An increase in density and mass per unit area of the
fabric causes an increase in fabric rigidity, and at the
same time a decrease in its drapeability.

60 -

50 A * =-0,0006x + 46,9

R*=0,67

40 4
30 4
20 4
10 4

Drapeability coefficient [%)]

0 10000 20000 30000 40000 50000

Flexural rigidity in warp [UN-cm?]
Figure 6: Drapeability coefficient vs flexural rigidity
in warp

60 -
_ y = -0,0005x + 47,3
= 504 © R:=0,76
=
240+ *
= ©
2 30 A L3
s &
= 20 4
1]
8
g 10 1
[m]
0 T T T T q
0 10000 20000 30000 40000 50000

Flexural rigidity in weft [uN-cm?]

Figure 7: Drapeability coefficient vs flexural rigidity
in weft
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It was determined that raw material composition of
the fabrics did not affect crucially their physical and
mechanical characteristics (drapeability, flexural ri-
gidity), since fabrics of different raw material com-
position were used in the research. The weave of
fabrics was considered to be more important since
it determines other physical and mechanical char-
acteristics, a complex fabric weave increases its
thickness and rigidity.

In order to provide recommendations as to the de-
sign of clothes taking into account the properties of
overcoating fabrics, all analysed samples were divid-
ed into three groups in accordance with their flexural
rigidity. Very soft forms are not characteristic of
clothes of the coating assortment range; therefore, a
classification was applied to soft, rigid and very rigid
forms (P2, P3 and P4). The overcoating fabrics should
be used with the rigidity of up to 12000 uN-cm? for
the manufacture of soft form goods; 12000-30000
uN-cm? for rigid; more than 30000 uN-cm? for very
rigid forms. The samples of overcoating fabrics are
recommended for the manufacture of garments of
different plastic forms, i.e. samples F1, F2, F4, F5 and
F9 for the manufacture of soft form clothes (P2);
samples F3 and F8 for rigid forms (P3); samples F6
and F7 for a very rigid form (P4) (Table 5).

Study of Properties of Overcoating Fabrics during Design
of Women?’s Clothes in Different Forms

At the garment company Dolcedonna (Kyiv) [26],
the samples of coats of different tectonic systems
were manufactured from analysed fabrics and the
theoretical recommendations which were provided
by us on the basis of fabric properties were verified
(Table 5). Photos of finished goods are presented in
Figure 8. The recommended and obtained type of
the coat tectonic system is included in Table 6.
Having analysed the selected samples of materials
and manufactured models of women’s coats, we
found out that four among six variants have the
same recommended type of the tectonic system for
the goods made of the selected material as well as
the same model (Table 6).

All manufactured coats had a backing (100% PES) and
were reinforced with the same adhesive interlining on
the fronts, collars, cuffs of the coats, which provided
the same base conditions for the analysis of the ob-
tained results and reliability of the experiment. During
the design of models from samples F1, F3, F5 and F7,
the material properties were taken into account; there-
fore, for these fabrics, the recommended type of the
tectonic system matches the actual one in the finished
goods. Sample F4 was characterised by a small flexural
rigidity indicator and is hence recommended for the
manufacture of goods TS3. Nevertheless, it can be

Table 5: Classification of overcoating fabrics by type of tectonic systems

Fabric sample
Parameter
F1 F2 F3 F4 F5 F6 F7 F8 F9
Plasticity of form Soft | Soft | Rigid | Soft | Soft Very Very Rigid | Soft
(P) (P2) | (P2) | (P3) | (P2) | (P2) | rigid (P4) | rigid (P4) | (P3) | (P2)
Type of tectonic TS3 | TS3 | TS3 | TS3 | TS3 TS4 TS4 TS4 | TS3
system (TS)

F1 F3 F4

F7 F9

Figure 8: Models of women’s coats of different tectonic systems made from investigated fabrics
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Table 6: Analysis of correspondence of overcoating fabrics and tectonic systems of women’s coat models
Fabric sample
Parameter
F1 F3 F4 F7 F9

Appearance of " T,

fabric sample

Recommended TS3 TS3 TS3 TS3 TS4 TS3

type of tectonic

system (TS)

Obtained type of TS3 TS3 TS4 TS3 TS4 TS4

tectonic system

seen from Table 4 that the actual type of the tectonic
system of finished goods is TS4 (huge volume of the
form, straight silhouette). Analogous, sample F9 is
recommended for TS3, whereas the finished goods
belong to TS4 (huge volume of the form, geometric
form is oval). It should be noted that in both cases,
the material was not rigid enough to create the tec-
tonic form defined in the draft; however, due to the
use of adhesive layers, more rigidity was achieved,
making it possible to use the indicated fabrics for
the creation of volume and form-stable goods.

As a result of the approbation, it was determined that
the proposed recommendations regarding the design
of tectonic forms of women’s coats from the fabrics
with different physical and mechanical characteris-
tics enable a shorter time of designing new clothes
models. Our recommendations regarding the selec-
tion of overcoating fabrics provided by us, which
should be used for designing the tectonic forms of
clothes depending on their physical and mechanical
characteristics during the designing of the new forms
of the clothes from various materials, have been test-
ed during the manufacture of the women’s coats col-
lections, season autumn-winter 2018-2019.

4 Conclusion

Based on the theoretical research and expert evalua-
tion, we identified the main characteristics and prop-
erties of materials which affect the creation of the
predictable, in the design conditions, tectonic form
of clothes and must be taken into account in the de-
sign stage. These are rigidity, thickness, drapeability,
mass per unit area, type of weave, raw material com-

position and linear density. The connection between
the plastics of forms and the fabric properties was an-
alysed and a classification of materials in accordance
with the types of tectonic systems was developed. It
was determined that the raw material composition of
fabrics in this research does not affect significantly
their physical and mechanical characteristics (drape-
ability, rigidity). The type of weave is more important
and determines other indicators. The recommenda-
tions regarding the design of clothes of a certain tec-
tonic system were developed based on the determi-
nation of their physical and mechanical properties.
These recommendations were checked experimental-
ly by manufacturing samples of women’s coats at a
garment company. A comparable analysis of recom-
mended types of tectonic systems was conducted
based on the results of the determination of sample
properties and actual types of tectonic systems in the
finished clothes from the collection.
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