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DESIGNING OF MEN’S JACKET CONSTRUCTION MADE OF
LUXURY SUIT MATERIALS TAKING IN TO ACCOUNT
PROPERTIES OF STUDIED MATERIALS

Purpose. Evaluation of structural characteristics and water-repellent properties of luxury
pure wool fabrics for suit to consider them when designing men’s jacket.

Methodology. Experimental research methods on the basis of standardized methodology
and the author's methodology and device for estimation the properties of suit fabrics were used.
Graphical images of the results of experiments were performed using MS Excel software.

Results. The structural characteristics, indexes of water repellency and breathability, and
pressing-in ability of luxury suit fabrics of «Scabal» company were defined.

Scientific novelty. It was found, that waterproof indexes of «Scabal» suit fabrics are equal
to raincoat materials with a film coating; breathability indexes of these fabrics are very low or
equal to zero; pressing-in ability of studied materials is worse in comparison with classical suit
materials due to significant density of warp and weft and yarn fineness.

Practical value. Men's jacket design was developed considering properties of luxury suit
materials.

Keywords: pure wool and woolen suit fabrics, breathability, water repellency, pressing-in
coefficient, luxury goods.

Introduction. In the manufacture of sewing item the right choice of materials largely
determines its quality, appearance, form stability and durability. Garment requirements are set
through requirements for design and construction processes, processing technology and quality of
materials and their properties. Microclimate under clothing, well-being and human performance
depend on materials and their properties. Materials determine the functionality of clothing, when
creating clothing, they are selected according to the appearence and age of the consumer and
fashion trends [1]. With the development of science and technology, new types of fabrics and
materials appear, they have new properties that need to be studied and explored in order to take into
account in the processes of design and manufacturing. Therefore, scientifically justified choice of
materials for sewing product is of great importance.

Objectives. The company «Scabal» with more than 75 years of experience, is one of the
world's leading manufacturers of luxury suit fabrics for men. Manufacturers use only high-quality
kinds of natural wool, silk, cashmere, mohair, with the addition of rare fibers. The company has an
advanced approach to the development of luxury fabrics. The latest collections present special
novelties: suit fabrics with platinum and golden thread, sapphire coating, lazurite, materials with
fragments of diamonds which are woven directly into the structure of the woolen yarn, pure silk suit
fabrics for men [2].

As it is stated by the manufacturer, pure wool fabrics of «Scabal» company have superior
quality because of high quality raw materials for the manufacture of woolen yarn. «Scabal» was the
first who developed fabrics of Super 120 and Super 150 standard, which are characterized by very
thin and long fibers of the highest quality wool. In addition, these materials due to the considerable
length of the fibers for yarn and their high degree of twist are highly crease-resistant, have the
ability to restore the shape without pressing, they do not peeling and are waterproof [2]. «Scabal»
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fabrics are extremely light, have large density of yarns, good heat retention and water repellent
properties. All these typical properties of suit materials and also new ones require additional studies
to determine their numerical indexes, compare with the requirements of standards and taking into
account during the product designing.

The subject of the study — suit fabrics of «Scabal» company. The object of the study — the
evaluation process of the structural characteristics and properties of suit fabrics for the manufacture
of men's luxury suits. The existing standards of pure wool and woolen suit materials and their
compliance with modern materials are also of great interest.

Research results. Evaluation of structural characteristics of «Scabal» suit materials and
classic suit fabrics is made according to [3, 4]. The characteristics of investigated fabrics are
presented in Table 1 and Table 2, respectively.

Table 1
Characteristic of pure wool and woolen suit fabrics of «Scabal» company
Conven- | Surface | Raw material| The number of Linear Thickness,
tional sign| density, | composition,| threads in 10 density, tex mm Weave
of fabric | g/m’ % cm
warp | weft | warp | weft
“ 183 | 00990 | 380 | 400 | 266 | 192 | 030 Plain
K2 Wool - 90; Finely-
181 silk - 10 440 400 | 21,4 | 20,8 0,40 oatterned
K3 190 | Wool -100 | 360 320 | 334 | 228 0,40 Finely-
patterned
Ka 171 | Wool - 100 | 440 400 | 20,8 | 20,8 0,42 Finely-
patterned
KS 170 | Wool - 100 | 400 330 | 27,6 | 18,8 0,40 Finely-
patterned
K6 Wool - 90; Finely-
219 silk - 10 270 280 | 37,6 | 41,0 0,37 patterned
K7 165 | Wool -100 | 340 320 | 23,0 | 24,0 0,39 Finely-
patterned

The research found that the selected «Scabal» suit fabric for making men's suits is
characterized by surface density from 165 to 219 g/m?. According to the standard [5], most of them
within the group of worsted fabrics for dresses but not suits, with a surface density of 190g/m?, so
materials have more lightweight surface density compared to standard requirements. The thickness
of the fabric is from 0,37 to 0,42 mm that is less than the thickness of the classic costume materials
(from 0,40 to 0,57 mm). Investigated fabrics of «Scabal» company have a density of 270 to 440
threads per 10 cm in warp and from 280 to 400 threads per 10 cm in weft, this indicates a higher
density of warp and weft in comparison with classical suit materials (from 160 to 290 in warp and
from 160 to 320 in weft). The linear density of the studied types of fabrics ranging from 20,8 to
37,6 tex in warp and from 18,8 to 41,0 tex in weft that is lower than the normative values according
to [5] (40 tex). Thus, «Scabal» materials are more lightweight by surface density, more dense by the
number of threads per 10 cm in warp and weft, less thick compared to the classic suit fabric.
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Table 2
Characteristic of classic pure wool and woolen suit fabrics

Type of Surface Raw The number of | Linear density, | Thickness,| Weave

material, density, material threads tex mm
conventional g/m® | composition, in 10 cm

sign % warp | weft | warp | weft

Worsted and 234 Wool - 80; 160 160 14,2 15,6 0,57 Plain
woolen Kl 1 PAN- 20
Worsted Kl 2 186 |Wool - 100 290 250 140 | 178 0,44 Plain
Worsted and 215 Wool - 100 210 320 40,4 40,6 0,40 Twill
woolen Kl 3
Worsted and 224 Wool - 100 240 250 49,2 | 424 0,49 Plain
woolen Kl 4
Worsted and 235 Mool - 95; 180 155 38,0 | 450 0,48 Plain
woolen Kl 5 PAN -5

As it is stated by manufacturers, «Scabal» materials are characterized by high water
repellent properties, which is not typical for classical suit materials [1]. The ability to repel moisture
is given to luxury materials to ensure a high level of consumers’ comfort as it is enough to shake
spilled liquid off the surface of a suit. To assess water repellent properties of «Scabal» suit fabrics
experimental research was carried out with help of special device for determination of resistance to
moisture (spray test) by the method according to 1ISO 4920:2005 [6]. Four types of «Scabal» luxury
costume materials were selected as the object of study. The experimental results are presented in
Fig. 1-2 and in Table 3.

Fig. 1. Pictures of fabric samples K1 after wetting under a microscope at
20 times increase: a) a front side; b) a back side

Water-repelling properties are provided, among others, by weave density with a very small
diameter of yarn, as the materials are not additionally saturated. The national standard for woolen
suit fabrics has no quality indexes to characterize their resistance to moisture. That is why for the
comparison of the experimental values of water repellency we use corresponding standard for
raincoat material (Table 3) [7]. According to the results of the experiment, suit fabrics by company
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«Scabal» correspond by their values of water repellency to raincoat materials with film coating and
water-repellent finish, i.e. don’t let water in.

Fig. 2. Pictures of fabric samples K3 after wetting under a microscope at
20 times increase: a) a front side; b) a back side

Table 3
The results of determining resistance to the wetting of «Scabal» costume fabrics

Type of material, The results by the The normative value of water repellency for
conventional sign, the photographic raincoat fabrics in accordance with
manufacturer scale AATCC ISO 28486-90
Suit K1 «Scabaly» ISO3 = AATCC 80 | Not less than 80 nominal units — for fabrics
Suit K2 «Scabal» ISO1 = AATCC 50 | with film coating in 3 layers;
Suit K3 «Scabal» ISO2 = AATCC 70 | not less than 70 nominal units — for raincoats
Suit K4 «Scabal» 1SO3 = AATCC 80 | with a film coating in 1 layer;
not less than 50 nominal units — for raincoat
fabrics with water repellent treatment

High breathability is one of the fundamental properties of the material, which provides
comfort of the person during the product’s use. According to the standard [8] for coat and suit range
products the value of breathability should be at 60 dm®/(m?s). If the breathability of the package is
less than 10, then it is necessary to provide the product with additional structural elements or
technological methods for the comfort of a person and this can affect the appearance and design of
the product. Experimental study for breathability determination was carried out by standardized
methods in accordance with ISO 12088-77 on the basis of model FF-12/A [8]. Sets of materials
were picked up for experimental study, they contained variants of suit fabrics, interlining and lining
materials. Experimental results for breathability are presented in the Table 4.

It was found that suit fabrics K1 and K6 are similar in breathability performance, fabrics K7
and K4 do not let air in, so they were excluded from further research. Selected types of fabrics
were included into sets for future research and choosing the best option for making men's jacket.
According to research optimal set of materials K1+D1+P1 was selected, which has a maximum
breathability value (11,0 dm®(m*s)). Comparison of the obtained values with standards

125



ISSN 1813-6796

BICHUK KHYTJ Ne3 (110), 2017

Mamepianoznaecmeo, wigeiine i meKcmunbHe
eupoonuymeo. Memponozia ma cepmudpixayis
Materials Science, Textile and Apparel Manufacturing.
Metrology, testing and quality certification

according to [9] indicates low breathability value for luxury suit fabrics and accordingly their
sets, that should be taken into account when designing a product using the contructional and
technological methods.

Tabled

Breathability value of «Scabal» suit fabrics and sets based on them

Conventional

The actual value of breathability dm®/(m?-s)

Normative values

sign of For For lining For the set: For the set: suit of breathability
material top suit fabric fabric + woven in accordance
+woven | interfacing + lining with
interfacing 1SO 25295:2005,
P1 | P2 |P3| P4 |D1 |D2 |P1 P2 |P3 | P4 dm®/(m?s)
K1l 30,6 20,8/119(11,0(4,2 |15 |44
88 |25 | 0 |39 | Notlessthan
K6 30,8 | 64,8|315|12,4| 30,8 | 20,0/10,9({10,4 3,6 | 0 |3,2 60
73112 | 0 |10
K7 0 - - | - - - -
K4 0 - - - - - -

While manufacturing products of pure wool and woolen materials such technological
methods as pressing-in and wet-heat stretching are often used to provide three-dimensional shape
of clothing details.

When making men’s jacket, pressing-in is used for a sleeve cap, an armhole, a shoulder cut
of the back, a neckline, elbow sections, the leading edge. To assess the ability of suit fabrics to be
pressed-in the experimental research was carried out using the experimental device developed at the
Department of technologies and designing of sewing products for studying the pressing-in process
[10]. Fig. 3-5 show the results of the values of the critical coefficient for the pressing-in of «Scabal»
suit fabrics and classic fabrics while being pressed-in on warp and weft at 45° to the warp.

The critical coefficient for the
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Fig. 3. Diagrams of the critical coefficient values of pressing-in for «Scabal» suit fabrics and
classic ones at pressing-in by warp
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The experimental results give reason to conclude that «Scabal» suit fabrics are pressed-in
almost equally towards the warp in comparison with classical suit materials. Degree of pressing-in
on weft in «Scabal» suit fabrics gets worse compared to classic materials (3 % average). Results of
materials pressing-in under 45° are: classic materials are pressed-in better compared with «Scabal»
fabrics (6 %).
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Fig. 4. Diagrams of the critical coefficient values of pressing-in for «Scabal» suit fabrics
and classic ones at pressing-in by weft
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Fig. 5. Diagrams of critical coefficient values for pressing-in for «Scabal» suit fabrics
and classic fabrics pressing-in at 45° to the warp
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Fig.6. Design of men’s jacket, developed taking into consideration properties of materials

Design features of men’s jackets are:

— an increase in allowances at the chest line to 9 cm and hip line to 5 cm for loose fit,
shoulder cut length increase to 1 cm to provide breathability of construction;

— designing of a single-breasted open fastener on two buttonholes and two buttons (location
of the first buttonhole is 1,5 cm above the waist) to increase breathability;

— designing of relief seams on the back and vents to ensure free movement and air
circulation of the product;

— designing of open vents at elbow seams of sleeves;

— decrease in fit value for sleeve cap to 2 cm by transferring 2 cm of cap fit to dart at elbow
seam of a sleeve;

— decrease of a fit by shoulder cut length to 0,5 cm.

Studies have shown that the existing standards for pure wool and woolen suit materials need
some supplements about new materials and their properties.
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MPOEKTYBAHHS KOHCTPYKII MIJPKAKA YOJIOBIYOI'O 3 KOCTIOMHUX
TKAHHMH KJIACY JIIOKC 3 YPAXYBAHHSM BJACTUBOCTEM JOCILIXKYBAHUX
MATEPIAJIIB

BO/I3IHCBKA O. I., TKAJIEHKO A. M.

Kuiscoxuil hayionaneruil yHigepcumem mexHoa02it ma Ousaumy

Mema. Oyinka cmpyKmypHux Xapaxmepucmux ma 60008i0UMOoEXy8aIbHUX 61ACUBOCMEl
YUCMOBOBGHAHUX KOCMIOMHUX MKAHUH KIACY JIOKC O IX 6paxy8amHs Npu NpOeKmy8aHHi
KOHCMPYKYIL Ni0AHCaAKa 4o108i4020.

Memoouka.  Buxopucmano — mMemoou  eKCNepUMEHMANbHO20  OOCHIONCeHHs 34
CMAaHOAPMU308AHUMY  MEMOOUKAMU MA  ABMOPCLKY MemoOuKy ma Hpucmpiti 01i OYiHKU
gnacmugocmel  KOcmioMHUx — mxanun. Ilobyoosy  epaghiunux  300padiceHvb — pe3ynbmamis
eKCnepuMeHmie 6UKOHAHO 3 BUKOPUCAHHAM NpocpamHozo 3abe3neyenns MS Excel.

Pezynomamu. Busnaueno CMPYKMYPHI Xapakmepucmuxu, NOKA3HUKU
80008I0UWMOBXYBANHS, NOGIMPONPOHUKHOCME MA 30AMHOCMI 00 CAPACYBAHHSA KOCMIOMHUX MKAHUH
Kaacy aokc «Scabaly.

Haykoea noeusna. Bcmanoeneno, wo 3a noxasHukamu 60008i0UMOGXYEAHHA KOCMIOMHI
mkaHunu «Scabal» npupisniolombca 0o naawjosux mamepianie 3 NAIBKOBUM HOKPUMMAM,
NOKA3HUKU NOGIMPONPOHUKHOCIE YUX MKAHUH Oydce HU3bKI abo  pieHi HYM0; 30amHICmb 00
Cnpacysamus 00CHIOJNHCYBAHUX Mmamepianié 2ipuia y HNOPIBHAHHI 3 KIACUYHUMU KOCIIOMHUMU
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mamepianamu 3a paxyHox 3HAYHOI WITbHOCMI CUCTEeM HUMOK OCHO8U Ma YMOKY, a MAKo4C MOHUHU
HUMOK.

Ilpakmuuna 3navyumicme. [106y006aH0 KOHCMPYKYIIO YOL08I4020 NIOHCAKA 3 BPAX)EAHHAM
enacmugocmell KOCMIOMHUX MAMepPianié Kiacy JoKc.

Knrwouosi cnosa: uucmogosHsAHI ma 608HAHI KOCMIOMHI Mamepianu, no8imponpoHUKHICMb,
80008IOWMOBXYBANHS, KoeIiyieHm CHPACY8aHHs, 6UPOOU KIACY THOKC.

INPOEKTUPOBAHUE KOHCTPYKIIUN MYIKCKOTI'O IUTKAKA U3 KOCTIOMHBIX
TKAHEH KJIACCA JIIOKC C YYETOM CBOUCTB UCCJIEAYEMbIX MATEPHUAJIOB
BOJ/IBMHCKAZ O. 1., TKAJIEHKO A. H.

Kueeckuil Hayuonanvuwliii yrusepcumem mexHoao2utl U OU3aiHa

Ilens. Oyenxa cmpyKmypHuIX XApaKmepucmux U 80000MMAIKUBAIOWUX —CBOUCME
YUCTNOWEPCMAHBIX KOCMIOMHbIX MKAHeU Kiacca JIIOKC OaA y4emad ux npu HpoeKmupo8aHuu
KOHCMPYKYUU MYHCCKO20 NUOIHCAKA.

Memoouka.  Hcnonv3osanvl — Memoovl  IKCNEPUMEHMANbHO20 — UCCIe008aHUSL  NO
CMAaHOapmMu3UPOBAHHLIM MEMOOUKAM, d MAKICe ABMOPCKAs Memoouka u npudop O0Jsi OyeHKu
ceolicme  Kocmiomuvlx mkaueu. Ilocmpoenue epaguueckux usobpadiceHull  pe3ynbmamos
IKCHEPUMEHMOB BLINOTHEHO C UCNOb308AHUEM NPOSPAMMHO20 0becneuenusi MS Excel.

Peszynomamot. Onpedenenvi CMpYKmMypHbvle xapakxmepucmuxu, nokazamenu
80000MMANKUBAHUS, BO30YXONPOHUYAEMOCIU U CHOCOOHOCMU K CYMIONCUBAHUIO KOCMIOMHBIX
mKatetl knacca ke «Scabaly.

Hayunas noeusna. YcmanoeieHo, umo no nokazameisim 60000MmaiKu8anus KOCMOMHbLe
mkanu «Scabaly npupaenusaromcs K nIAWEBLIM MAMEPUANAM C NIEHOYHbIM NOKPbIMUEM,
nokasamenu 8030YXONPOHUYAEMOCIU SMUX MKAHEl OYeHb HUZKUEe ULU PABHbL HYI0, CHOCOOHOCHb
K CYMIONCUBAHUIO UCCTIE0YEMbIX MAMEPUATLO8 HUNHCE NO CPABHEHUIO C KAACCUYECKUMU KOCIMIOMHbIMU
MAMepuaiamy 3a cyem 3HAYUMeNIbHOU NIOMHOCMU CUCTeM HUMmel OCHOBbL U YMKd, d MaKdice
MOHUHbBL HUMEU.

Ilpakmuueckas 3nauumocms. Boinoineno nocmpoenue KOHCMPYKYUU MYHCCKO20 RUONCAKA
C yuemom ceolcme KOCMIOMHbIX MAMEPUAN08 KIAcca JOKC.

Knwuesvle cnosa:  uucmowepcmsHvle U WEPCMAHbIE  KOCMIOMHblE — MKAHU,
8030YXONPOHUYAEMOCMb, B0000MMANIKUBAHUE, KOIDDuyuenm cymodcueanus, usoeius Kiacca
JIOKC.
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