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Abstract. The article describes the technology of preparing a fibrous product for the formation
of composite materials. The developed technology allows the maximum use of the strength charac-
teristics of natural fibers in the formation of composite materials.

Currently, in the formation of composite materials, along with chemical fibers, natural fibers
are widely used. Since natural fibers, as a rule, are inferior to chemical fibers in strength character-
istics [1, 2], an urgent task is to maximize the strength of natural fibers during the formation of
composite material [3-6]. For this, it is necessary that the fibers in the composite material be
straightened and positioned in a direction that maximizes the use of the strength of the fibers when
they stretch during bending of the composite material.

Thus, in the production of composite material using natural fibers, it is necessary to form a lay-
er of parallel straightened fibers. Today, there is no industrial technology that allows fully auto-
mating the process of forming a fibrous layer of unbound fibers that would allow the formation of
composite material of complex spatial structure: sports equipment, dashboards and car body parts,
etc. The formation of such materials requires the use of a lot of manual labor.

In the industrial production of composite materials, woven and braided preforms are widely
used. Woven preforms are widely used in the formation of flat and curved composite materials.
Braided preforms allow the formation of composite materials of complex shape. For example, wo-
ven preforms made of natural fibers are used to strengthen hockey sticks. They form a woven tex-
ture of natural fibers on the surface of the product [7, 8]. Composite materials are widely used in
the automotive industry [9]. For example, a composite material formed by weaving a drive shaft of
a car with carbon fiber can significantly increase the maximum allowable torque without increas-
ing the diameter and weight of the drive shaft.

For the production of preforms using the technological processes of weaving and braiding, yarn
and threads are used that have strength characteristics that can withstand the mechanical stresses
that arise during their formation. Yarn from natural fibers, as a rule, has sufficient strength charac-
teristics, which are achieved due to its twisting. The strength of the yarn is achieved by increasing
the friction force arising between the fibers during the twisting process. The use of yarn for rein-
forcing composite materials does not allow the full use of the strength of the fibers from which it is
formed, since the fibers as a result of twisting are not in a straightened state, and they form spiral
or helical curves [10]. In this regard, the formation of a composite material requires the use of fi-
brous products, the fibers of which are parallel to each other or have minimal twist. It can be linen
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roving or sliver. Such structures of fibrous materials reduce the friction forces between the fibers
forming them. Therefore, the tensity is small, which does not allow the use of such materials in the
technological processes of weaving and braiding.

Specialists of the Institut fuer Textiltechnik (ITA) of RWTH Aachen University using the All-
ma Type ESP 2 hollow spindle twisting machine developed a technology for preparing fibrous
product from natural fibers to form a composite material. Using the developed technology, the fi-
brous product increases strength by wrapping with a polyamide thread with a low linear density
[11]. In this case, the fibers forming the fibrous material are not subjected to twisting and retain
their spatial structure. The polyamide yarn as a result of the wrap creates a compaction of the fi-
brous material, which increases the tensity arising between the individual fibers. Such preparation
of the fibrous material increases the breaking load of the fibrous material.

Figure 1 shows a photo of the formed package with the prepared linen roving and the compo-
site material formed using it [12-15].

Figure 1 — Prepared linen roving and composite material formed using it

Conclusions

The developed technology for the preparation of the fibrous product allows to increase its
breaking load, while maintaining the straightened state of the fibers. This allows maximum use of
strength characteristics of natural fibers in composite materials for various purposes.
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VJIK 615.46

NPOINECC ITPOU3BOJACTBA
XJOINMYATOBYMAXHOI'O BUHTA HA CTAHKE
FITTEX

Anumosa X.A. 1, o.m.u., Aeazoe I(.P.l, oou.,
bexmypamosa 3. T.%, cm. npen., A1nanua3oe T2 acc.

Y Tawkenmexuii unemumym mexcmunsroti u 1é2xkoti npomluIeHHOCMU,
2. Tawkenm, Pecnybauxa Y36exucman
zl{apakaﬂnakcxuﬁ 2ocyoapcmeenHulil yrugepcumem umenu bepoaxa
2. Hyxyce, Pecnybnuxa Y36exucman

KittoueBbie ciioBa: XJIOmIaToOyMaXKHBIH MEIUIIMHCKHN OWHT, TETIs, [eN0YKa, KPIOYKOBBIC HT-
JIBI, OCHOBOBSI3AIBHBIN TPHUKOTAXK.

Pedepar. B cmamwve paccmompena  mexnonocus — 6blpabomKu  HO8020  00Opazyua
XIONYAMOOYMANCHO2O ~ MEOUYUHCKO20 HecmepunvHozo obunma Ha cmanke FITTEX. B
UCCIe008AHUU ONUCAHO U320MOGIeHUe DUHMA HOB020 00pa3yd ¢ nepenyiemeHuem Yenouka u ¢
NpoKIAObI8aAHUeM YIKA 6e3 YpabomKu.

3aMeHa pacTBOPOB KPOBEOCTAHABJIMBAIOMIMX CPEJACTB TEKCTHIHHBIMA MaTepHalaMd CHOCO0-
CTBYET YCKOPEHHIO OCTAHOBKH KPOBOTEUEHHSI, SKOHOMUH JOPOTOCTOALINX JIEKAPCTBEHHBIX Tperna-
paToB, MO3BOJIAET WCIOJIB30BaTh MX HE TOJBKO B YCIOBUSAX OINEPALMOHHON, HO U B Pa3IUYHBIX
IPYTHX.

B maHHO# cTaThe aHATH3UPYIOTCS BO3MOXXHOCTH TEXHOJIOTHYECKOTO 000PY0OBAaHNUS IS BBIpa-
OOTKM BBICOKOKAUECTBEHHBIX XJIOITYATOOYMa)XKHBIX MEIUIIMHCKMX OWHTOB Ha cTaHke Fittex ¢ mpu-
MEHEHHEM COKpAIIeHHOW TEXHOJOTHYeCcKol nenoyku [1].

[Monmy4yaeMblii OUHT HOBOTO OOpa3la Mo BCEM MOKa3aTelsIM MPEBOCXOMUT TPaIUIIMOHHbIE Map-
neBble OMHTHL. B mponecce popmMupoBaHus OMHTa OCHOBHBIE HUTH IPOBS3BIBAIOTCS TPUKOTAXKHBIM
criocoboM. 3a Kaxaplil padounii nuki, coctosmuil u3 10 onepanuii, popMupyercst neMeHT OuH-
Ta, KOTOPBI TOBAPHBIM PETYISATOPOM OTBOJUTCS U HAMATHIBAETCS B PYJIOHBL.
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