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The viscosity of sizing agents is one of their main indicators, which must be within the
optimal value, as a result of which a protective film is formed on the surface of the yarn,
giving the yarn strength and elasticity [1,2]. The results of changes in solution viscosity at
various concentrations are shown in Table 1.

A study of the dependence of the viscosity of substances containing 5-7% starch, 0.4-
0.7% GIPAN and 0.03-0.06% Na-CMC showed that all the studied solutions have the
required viscosity [3,4]. In this case, changing the Na-CMT concentration from 0.03% to
0.06% significantly affects the structural and mechanical properties of starch-based
compositions[5].

The sizing process affects the breaking of the yarn under the influence of force, i.e.
the strength of sizing yarn increases compared to conventional yarn[6]. Thus, the study
revealed differences between the rupture of sized and unsized yarn under the influence of
force[7]. The results obtained are presented in Table 2.

The results show that not only the amount of starch and HIPAN, but also to a
certain extent the amount of Na-KMC depends on the breakage of the sizing yarn.
1-table
Change in solution viscosity depending on the content of modified starch (T=298K,
cottonseed oil 0.03%).
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For example, the yarn breaking under force is 391 cN in the presence of 6% -starch,
HIPAN-0.5% and 0.04% -Na-CMC, with increasing starch concentration to 7% and Na-CMC
to 0.05% force the cliff increases to 398 cN. Thus, the study of the dependence of the
physicochemical and physicomechanical properties of sized yarn on the chemical nature
and concentration of the components satisfies the requirements for the adhesive and film-
forming components of modified starch with HIPAN and Na-CMC. Based on the work
performed, it can be concluded that a composition with good rheological and physical-
mechanical properties of yarn consists of the following components: 6% rice starch, 0.5%
HIPAN and 0.04% Na-CMLC.

2-table
Physico-mechanical characteristics of sizing yarn with modified starch (cotton oil
0.03%)

Composition of modified starch,% | pH Break Elongation, | Gluing,
under the E. % K.%
influence

Starch GIPAN | Na-CMC of force,

P.cH
0.4 0,03 7.2 347 20,63 3.01
5 0.5 0,03 7.0 380 22.68 3,52
0.6 0,03 6.9 395 23.85 4,28
0.4 0,04 7.3 375 22.68 4,49
6 0.5 0,04 7.0 391 23,93 4,77
0,6 0,04 6.8 414 24,15 5,61
0.4 0,05 7.7 387 23.21 491
7 0.5 0,05 7.3 398 25.28 5.94
0.6 0,05 6.8 416 26,40 7,09

The results of experiments on the composition of yarn, consisting of starch and
water-soluble synthetic polymers, became the basis for the use of these substances in
production. The experiments were carried out in the weaving workshop of Bucharatex JSC.

As can be seen from Table 3, the physical and mechanical properties of modified
starch yarn meet all the requirements for the weaving process.

3-table
Comparative physical and mechanical characteristics of yarn according to the
composition of the sizing component

316



MexxayHapoAHbIH HAay4YHbIHN KypHaJl Ne 15(100), yactp 1

«HoBocTu o6pa3oBaHus: ucciegoBanue B XXI Beke» Hos6ps, 2023
Technological Types of size
indicators Corn starch Rice starch Modified starch
Sizing
viscosity, Pa.s: 1,40 1,20 1,50
In Chanda's 1,15 1,05 1,20
sizing bath
Breakability, % 0,38 0,50 0,35
Average
strength, cN: Sgofr 262 230 267
Sizzm 383 373,7 393
Average 2.80 3.00 2,65
elongation, % ’ ’ ’

The breakage of yarn sized on a weaving loom is lower than the breakage of yarn
sized with other types of starch; taking this into account, it is recommended to introduce
the development into production.

Processing yarn with the proposed compositions increases their technological
characteristics, i.e. allows you to reduce the number of breaks on the weaving machine by
8-12%.

The reduction in yarn breakage during sizing is explained by the high permeability of
the modified starch solution and the formation of a strong, smooth film. Thanks to these
properties, the solution is easily absorbed by the yarn, gives the yarn strength and
elasticity after drying and protects them from mechanical damage.
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