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Among the continuous production technology of caitg® based on thermoplastic polymers of the least
energy-intensive pultrusion technology to providangllar molded materials and unidirectional prepse@s
well as - in the dual-impregnated (one-step) preceprofile, winding, and other products. Howevierreal-
time to the present experimental and commercialaghimbents of this technology impregnation is carroed at
a low speed, wherein the fibrous fillers are useldtively low molding density and specially selddtev viscos-
ity polymer melts. Technological bases of high gremfince pultrusion process of continuous impregmatf
fibrous fillers highly viscous melts of thermopiagpolymers of large-scale industrial productionve®ped
enough. Meaning rheology optimization process megicomposites increases sharply when using polgmer
binders. This increase is primarily the increasethie technical and economic losses due to sub-apfileci-
sion-making, due to high demands for reliabilitydaturability of polymer composites [1].

The basis of almost all manufacturing processa®mofposite materials is the process of impregnatieg
material is treated with a solution. Steklorovinggregnation with the resin and hardener with tiggh lviscos-
ity of the impregnating composition is one of thesindifficult processes implemented by impregnatibmere-
fore many technologies have been invented by impatgn until vacuum infiltration, which providesrala-
tively high speed and the rate of complete imprégnaHowever, despite the high degree of provehrelogy
impregnating reinforcing articles viscous compoimthe impregnating product structure can be aloties [2].
Heterogeneity in the form of inclusion of air buéblin the impregnated fabric structure gives theatithic
composite material and affects the performanceB8}. if the objective is to further improve the iregnation
process, then this must first obtain informatiomw@hthe structure of the thread in the fabric amgregnating
the distribution of pore sizes in it. Such data banobtained by experimental methods, but it is/ wermplex
and requires expensive equipment. Therefore, ardift approach has been chosen, the essence df ishic
the preliminary modeling of the structure of thetenel [4]. This allows to study the structure he tlevel of
fiber and develop new solutions for the improvenadrthe impregnation process.

Currently, there are many options for systems mogdethe structure of materials. However, they are
quite complex, extensive and versatile, which makesn quite expensive. When working with such syste
modeling the user has no control over the courghesf work. With this in mind, and given the lackneed for
a high degree of pattern versatility was advancedeting method, in which the main pattern is a gewin
aspect of structure reinforcing filaments. The madas constructed for thread-level interfiber istares. [5]
Using the principle of the densest packing of aamdus fiber reinforcement in a polymer binder stadgter-
mine which packages can most likely be realized ptane. To answer this question it is necessadgtermine
the most probable conditions of relative positio arientation of the fibrous filler, the presermmtel number of
contacts between them. By analogy with the plan®lpm with the spatial arrangement of continuobsifrein-
forcement of the same size for the most dense pgakithout a strictly mathematical basis, takingdgonal
packing, which is characterized by the contactsha?e a continuous fiber reinforcement. Howevers ithe
most dense packing is rare. The most loose paakiregntinuous fiber reinforcement in their spatatange-
ment will be such, which has a 4-pin. This packggmrelatively static stability is unlikely. Thdoge, in this
case the number of pins can be changed from 4.to 12

Taking the hypothesis that the cross-sectionakavéthe flat continuous fibrous filler have simitéistribu-
tion characteristics interfiber space. In all thess-sectional plane of the filler fibers in thenfioof displaying con-
tours of the cross sections located at a distanace €ach other in a rectangular shape. The arah fctangular
area minus the total area of the cross sectiottedtbers, provides a snapshot of inter-fiber spac

Using this data, one can go to the model of theriifiter pore spaces fiber filler to assess theidision
of interfiber pore size. An example of the condtinrt of such a model is given in [5]. With the ctmstion of
the model inter-fiber pore space, taking into actdhe random deviations section outlines the fikbiarthe
plane in a computer model of the structure of #rgutar fiberfill starting positions were determingebmetrical
parameters of the structure expressed in termssifgle strand of fiber radius and obtained théritigtion
function interfiber pore size flat fiberfill.

The impregnation is one of the most important psses in the technology of fiber composites witlolgrper
matrix. In the works devoted to the theory of fili@pregnation systems, the polymer is regarded ldsvetonian
fluid, without taking into account factors suchtlas non-linearity of the viscous properties of plodymer composi-
tions, the geometry of the pore space of the fiberfiber tension during impregnation. Comparimg ¥alues of per-
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meability coefficients calculated on the basisimfdified models with experimental data indicates imperfection of
applied podhodov.V number of works marked by aglation nature of the flow through the porous payimbinder

system, but special studies of this mechanism hat/been conducted. In particular, no cases wersidered perco-
lation Newtonian fluids through deformable fibestgms.

To reduce the thickness of the impregnated laydraaate the necessary pressure to impregnate most
commonly used devices with cylindrical deflectingreents — pins and rollers. Numerous patents apérex
mental data indicate the need for such deviceshé&tsame time, structural and technological pararseire
calculated on the simplified models that do notehthe accuracy needed for an objective assessrhdr po-
tential of different types of devices and optimiaatof impregnation. It is found that the origirsatangement of
cylindrical elements simulating fibers do not sfgrantly affect the permeability, if these elemeate not mov-
able. This shows the influence of the model stmgctif the seal on the permeability coefficient. Fiigher the
mobility of the elements, the higher density anddo permeability model. Using a computer modelstle-
lished that the increase of the viscosity of thedbi on the order increases the duration of theagmation layer
is almost two orders of magnitude. The increasth@fdegree course in law binding also reduces ¢negabil-
ity of the fibrous layer. The duration of the imgnation layer decreases with increasing pressurtethis in-
creases the packing density of the fibers and exltite effective permeability coefficients. In t#techastic
arrangement of the fibers under the influence atier formed structure is very different from thégoral. In
particular, forming the "tongues" observed in ekpents with larger patterns and strongly compacegion
(Fig.). At low fiber tension pressure bonding occaimost complete "locking” of the layer. With augriease in
the fiber tension increases permeability of thediits layer, the fabric structure is a more homogaseAt a
tension close to the breaking load for the fib#re,rate of impregnation even somewhat higher thahe case
of fixed fibers.

The model structure is stretched layer in theahi&tage ) and after impregnatiorb)

Impregnation of the continuous fiber reinforcemeith the resin and hardener with the high viscosity
the impregnating composition is one of the moditdlift processes implemented by impregnation. Tioees for
the continuous impregnation of a fibrous fillertire manufacture of composites use a special vataahmol-
ogy that provides a relatively high speed and cetepless impregnation [1].

REFERENCES

1. Kopaukosa, E.W. IIponuTka BOJOKHUCTEIX MaTepHAIOB PACIIaBaMH TEPMOIUIACTHYHBIX OJIUMEPOB | aBTOped. IHC. ...
kaHz TexH. Hayk / EJ. Kopaukosa. —MuHck, 2000. —-C. 21.

2. Csic, B.B. OcobeHHOCTH IIPONTUTKY apaMUIHOM TKAHH BSI3KUM COCTaBOM IPH M3TOTOBJICHUH JieTalled N3 KOMIIO3UTHO-
ro marepuaina / B.B. Ceic. —C. 74-78.

3. Topomuuckuii, I1JI. VisTpa3sBykoBast POMKUTKA CTEKIOTKAHEH KOHCTPYKImiA U3 creknomactukos / [1JI. Topoaunckuii. —
M., 1978. -C. 103-106.

4.  Jlomos, C.B. Wisde Tex —BUpTyallbHBIil MUpP U pEalbHOE NPOTHO3UPOBAHUE CTPYKTYPHI M CBOWCTBA TEKCTHIBHBIX U
HOJIMMEPHBIX ~ KOMIO3MTOB  [Dnektponnbiii  pecypc] [/ C.B. Jlomo. — 2006 — Pexum jgocrymna:
http//www.rustm/net/catalog/article/140.html/[ara nocryna: 07.11.2013.

5.  Csic, B.B. Ouenka pacnpezneneHuss MeXBOJIOKOHHBIX IIOP 110 pa3MepaM METOJOM MOMAEIUPOBAHHS CTPYKTYpPHI HHTH
[3nexrponnsrit pecypc] / B.B. Coic. — 2013. Pexum nocryna: http://cyberleninka.ru/article/n/otsenka-raspfedya-
mezhvolokonnyh-por-po-razmeram-metodom-modeliroxemsiruktury-niti. -Jlara gocryna: 28.12.2015

12



