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RESEARCH OF THE STRENGTH PROPERTIES OF
NONWOVEN MATERIALS OF SHEEP WOOL

Abstract. The work carried out physical and mechanical studies of nonwoven
materials using universal tensile testing machine “Tinius Olsen H25S”. Nonwoven materials
were produced at the enterprise of IE “Miras” (Taraz city). A mechanical needle punching
method was used for the production of nonwoven fabric. This method is environmentally
friendly, since adhesives or impregnation is not used in production, and the use of high
temperatures at which harmful substances are released into the atmosphere is not provided.
The following strength indicators of the nonwoven material were determined: the average
value of the breaking load, strength and elongation at break along and across the edge of the
nonwoven material. The studied nonwoven materials can be used in the footwear industry in
the form of insoles, linings and insulating intermediate parts, as building insulation materials,
as well as in products for various technical purposes. The production of nonwoven materials
is low-cost, which ensures affordable prices for products made from them.

Keywords: nonwoven materials, strength properties, universal tensile testing
machine.
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Introduction. The Government of Kazakhstan is taking various measures to
develop light industry: opening free economic zones, introducing simplified
taxation, and issuing preferential loans. The state allocates a large number of grants
to train specialists in the field of light industry. Also, public and private investments
are attracted to light industry. The opening of wool processing enterprises is of great
importance for the economic development of the country and the provision of
employment [1].

The government has developed a Business Roadmap-2025 program for the
development of light industry. Entrepreneurs have the opportunity to receive
preferential loans aimed at the reconstruction of existing and the opening of new
workshops for the production of light industry products, including the processing of
woolen goods.

In our country, the majority of textile industry enterprises account for the city
of Shymkent and the Turkestan region — 36.3 and 22.4%, respectively. Currently,
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farmers are engaged in breeding meat-producing sheep, whose wool is coarse with a
high content of spinous hair. About 40 thousand tons of sheep wool are produced
annually. Almost 70% of it is coarse and semi-coarse wool, which is not in demand
on the market [1]. Coarse wool can be used for the production of mainly technical
fabrics, such as insulation, nonwoven materials, and etc.

40.4 thousand tons of sheep wool were produced in 2021, of which only 10.7
thousand tons (26.5%) were sent for processing. Of these, 6.8 tons worth $3.027
million were exported. The buyers were China, Russia, Mongolia. That is, only part
of the wool is recycled, 73.5% is simply disposed of - burned [1]. There are almost
no enterprises left in the republic engaged in deep processing of wool raw materials,
so the market is filled with imported goods such as yarn, fabrics, carpets, knitted
fabrics and products made from them, knitted finished products. All these
prerequisites work for the economic development of countries such as China and
Turkey [2].

A perspective direction in connection with the above is the production of
various materials with specified properties for wide application [3]. In the production
of nonwoven materials for technical purposes, it is possible to use coarse and semi-
coarse wool as a raw material, which has a low cost and is produced in sufficient
guantities [4]. Nonwoven fabrics can be used in footwear production in the form of
insoles and padding. The production of nonwoven materials is low-cost, which
ensures affordable prices for products made from them.

Conditions and methods of research. There are three known methods of
production of nonwoven fabrics: mechanical, physico-chemical and combined. A
mechanical needle punching method was used for the production of nonwoven
fabric. This method is environmentally friendly, since adhesives and impregnations
are not used in production, and the use of high temperatures at which harmful
substances are released into the atmosphere is not provided.

With the mechanical needle-punching method, the bonding of wool fibers
occurs due to the friction force and the adhesion of uneven heterogeneous fibers to
each other. The needle-punched method of producing nonwoven fabric is ideal for
the production of textiles from raw materials of animal origin, that is, wool.

The main indicators of the quality of nonwoven fabrics are breaking load and
absolute elongation. The breaking load is the maximum force that is determined
when testing an elementary tensile test until the material completely breaks. An
increase in the length of the working area is taken as an absolute elongation.

Sampling to determine the physical and mechanical parameters of nonwoven
fabric was carried out according to GOST R 50275 and GOST 13587 [5]. To
determining the physical and mechanical parameters of needle-punched fabrics was
carried out according to GOST R53226-2008 "Nonwoven fabrics. Methods for
determining strength” [6].

Elementary samples (test samples) can be different depending on the
production method, the scope of application and the composition of the raw materials
for the production of nonwoven fabrics. Nonwoven materials for the research of
physical and mechanical properties were produced at the enterprise of IE “Miras”,
Taraz. When determining the breaking load and elongation of nonwoven fabrics, 20
samples with a size of 50x200 mm are taken (10 along the edge of the fabric, 10
across the edge of the fabric). Samples of nonwoven fabrics are shown in Figure 1.
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Figure 1. Samples of nonwoven fabric

The tests were carried out in the laboratory of the Department of Textiles,
Materials Science and Standardization on a Tinius Olsen H25S (Figure 2a) bursting
universal machine (manufacturing country - England). Tinius Olsen H25S is
recommended for determining the physical and mechanical properties of materials
such as metals, plastics, rubbers, textiles, wood, film materials, paper and various
composite materials for tensile, compression, bending, shear, delamination. The
H25S bursting machine fully meets the requirements of GOST 53226-2008
harmonized with international standards: “ISO 9073.3-1989 Textiles. Methods of
testing nonwovens. Part 3, Determination of tensile and elongation strength” [6,7].

a b

Figure. 2. a) H25S Bursting Machine, b) determination of breaking load and
elongation, clamps and test sample

The prepared samples were fixed in the clamps of the testing machine (Figure
2b), so that the longitudinal axes of the clamps and the axis of the sample coincided
with each other and the directions of movement of the movable clamp. The clamps
are tightened evenly to prevent the sample from falling out during operation and to
ensure that the sample does not collapse directly at the clamping site. The tests were
carried out at a speed of 100 m/min, with a load of 1 kN. 10 samples cut along the
edge of the canvas and 10 across the edge were tested.
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Research results and discussion of scientific results. After the tests, the
computer calculated all the necessary indicators and built diagrams of the
dependence of load and elongation (Figure 3). The tests were carried out under
normal laboratory conditions conforming to the international standard I1SO 20344.

The value of the breaking load varies in a fairly wide range from 88.3 N to
138 N - along the edge of the fabric and from 51.7 N to 97.3 N across the edge of
the fabric. Elongation at break varies in a fairly wide range from 72.1% to 91.6%
along the edge of the fabric and from 78.4% to 111% across the edge of the fabric.
Moreover, the discrepancy between the elongation of the samples in length and width
does not have such a big difference than in breaking load.

Harpyaka (N)

Figure 3. Physical and mechanical strength indicators of nonwoven fabric samples:
a — along the edge of the fabric, b — across the edge of the fabric.

The average value of the breaking load along the edge of the fabric is 110 N,
strength is 0.318 MPa, elongation at break is 76.5%. The value of the breaking load
across the edge of the fabric is 68.2 N, strength is 0.195 MPa, elongation at break is
99.3%.

Comparative analysis showed that the average difference in the breaking load
of the samples along the edge of the fabric is 41.8 N higher than the samples across
the edge of the fabric. A, the strength indicators are higher by 0.123 MPa. However,
the elongation at rupture of samples across the edge of the fabric is 22.8% higher
compared to samples along the edge of the fabric.

Conclusion. Research has been conducted to determine the physical and
mechanical properties of nonwovens along the edge of the fabric and across the edge
of the fabric. The average breaking load along the edge of the fabric is 110 N, and
68.2 N across, strength is 0.195 MPa and 0.318 MPa, elongation at break is 76.5%
and 99.3%, respectively.
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The studied nonwoven materials made from semi-coarse wool have sufficient
strength characteristics for use in the technical industry and footwear production.
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KOW ¥YHIHEH YXACANFAH BEAMATA MATEPUANOAPADIH,
BEPIKTIK KACUETTEPIH 3EPTTEY

AHpatna. Xymbicta Tinius Olsen H25S ambeban y3y MaluMHacbiH NalkaanaHa
oTblpbIn, 6elimaTa MaTepuangapra OU3MKaANbIK-MEXaHUKabIK 3epTTeynep Kyprisingi.
beiimata matepuangap Tapa3 KanacbiHAa opHanackaH MK «Mwupac» KacinopHbiHAA
a3ipneHai. benmaTta maTtepmanapl *Kacay yWiH MexaHUKablK MHE Tecy a4ici KonAaHbIAAbI.
Byn apic aKonoruanblK Tasa, ©MTKEHi eHAipicTe »Kenim MeH CiHAipy KongaHblaMainasbl,
COHbIMEH KaTap aTmocdepara 3uaHAbl 3aTTap 6eneTiH Kofapbl TemnepaTypaHbl KOA4aHy
KapacTblpbliMafaH. belimata maTepuanbiHbiH, Keneci b6epikTik KepceTKiwTepi aHbIKTan4bl:
Y3iNreH }KyKTeMeHiH opTalla MaHi, beimaTa maTaHblIH, Kueri 60MbIMeEH KaHe KengeHeHMeH
y3inreH Kesgeri 6epikTiri meH co3biiybl. 3epTTenreH 6eimata maTtanapgbl ask Kuim
OHEpPKaCibiHAe yATapaK, TOCEHIL KaHe apanblk 6enweKTep TypiHAE, KYpblabiC OKlwaynay
mMaTepuangapbl peTiHAe, COHAAW-aK SPTYPAI TEXHUKANbIK MakcaTTafbl OyhibiMaapaa
KongaHyfa bonaapl. benmata matepuangapbl OHAIPYAiH ap3aH 601ybl 0napaaH KacaifaH
6ylbIMAapAbiH KO KeTiMAi KYHbIH KaMTamachI3 eTei.

Tipek ce3gep: beilimaTa MmaTepuangap, OepikTiK Kacuettepi, ambeban cosbiny
CbIHaFbl MaLUWHAChI.
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WUCCNEQOBAHMUE MPOYHOCTHbIX CBOMACTB HETKAHbBIX
MATEPUA/IOB U3 OBEYbEW LLEPCTU

AHHOTaumA. B paboTe npoBeaeHbl PU3MKO-MEXaHUYECKME UCCef0BAHUA HETKAHbIX
MaTepurasioB C UCNO/b30BAaHNEM YHUBEPCA/IbHOW Pa3pBbiBHOM MalumHbI Tinius Olsen H25S.
HeTkaHble maTepuanbl npowussegeHbl B npegnpuatun UM «Mwupac», r. Tapas. Ona
NPOW3BOACTBA HETKAHOro NOMOTHA MCMO/Ib30Ba/ICA  MEXaHWYECKUit MrnonpobusHom
meToa. ITOT MeTo ABNAETCA 3KONOTMUYHbIM, TaK KaK B MPOM3BOACTBE HE MPUMEHAIOTCA
K/1el U MPONUTKM, a TaKXKe He NpeayCMOTPEHO MNPUMEHEHMEe BbICOKMX TemnepaTtyp, npu
KOTOpbIX  BbIAENAIOTCA BpefHble BelecTBa B aTtmocdepy. OnpeneneHbl cieayolme
NMPOYHOCTHbIE MOKA3aTeNM HETKAHOro MmaTepuana: cpegHee 3HauyeHWe pPaspbiBHOM
Harpy3ku, NPOYHOCTb M YAJNMHEHUE NpU paspbiBe BAOMb M NONEpeK KPOMKM HETKaHOro
maTepuana. MccnepgoBaHHble HETKaHble MaTepuasibl MOTYT MCMO/b30BaTbCcA B OOyBHOM
NPOMbILUNEHHOCTU B BUAE CTENEK, MPOCTUNOK U yTEBNNTENbHbIX MPOMENKYTOYHbIX AEeTaneu,
B KayecCTBe CTPOMTE/IbHbIX YTENIUTE/bHbIX MaTepuasioB, TakXKe B U3LeNUAX PA3/UYHOIo
TEXHUYECKOro  Ha3HayeHuA. [pou3BOACTBO  HETKaHHbIX  MaTepuasioB  ABAAETCA
HU3KO03aTpaTHbIM, YTO 0becneynBaeT SOCTYMHYI CTOMMOCTb U3AENNI U3 HUX.

KnioueBble cnoBa: HeTKaHble MmaTepuasbl, NPOYHOCTHbIE CBOMCTBA, YHUBEpPCa/bHanA
MaLlMHa AN UCMNbITaHUA Ha PacTAXKeHue.
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