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Abstract: The article presents the results of the development of a resource-saving technology for securing 
seams from sliding apart in garments. The technology provides for a combined process of grinding and 
applying a polymer composition to the joint seams. The article considers the efficiency of using the proposed 
chemical technology for securing seams from expanding in comparison with the traditional method of 
securing the fabric structure. It has been established that when using a polymer composition, the fabric 
structure is reliably fixed from spreading in the seams. In addition, the labor intensity of processing 
decreases, the consumption of auxiliary materials, energy and equipment consumption decreases. Decrease 
of expansion in seams by 2-3 times was obtained. Ensuring the strength of the thread connections increases 
the service life of products made of fabrics with high expandability. 

 

INTRODUCTION 
 

The quality of garments and the possibility of their long-term operation significantly depend on the strength of 
the thread connections, the quality of which cannot be assessed unambiguously. They depend on many factors. Quite 
often, the predominant quality indicators are determined by the properties of the materials. One of these indicators is 
the separability of threads in the seams. 

Separability of the threads in the seams is the displacement under the action of external forces of the threads of 
one system of the fabric along the threads of another system. Sliding can manifest itself in the process of wearing on 
certain areas of clothing (in the elbow, knee, etc.). Spreading is often observed near the seams, where it is the result 
of the stitching stitches acting on the threads of the fabric when the parts are stretched. This property influences the 
choice of the degree of adherence, means of shaping, processing methods, lining materials. It is not recommended to 
design products of adjacent silhouettes from fabrics in which the threads are easily moved apart. Models should be 
of a more relaxed silhouette. If the designed product has an adjacent silhouette, then the number of articulations 
should be minimal [1]. 

The resistance to sliding depends on the structure (weave) of the fabric, its fibrous composition, the structure of 
the yarn, the ratio of the linear densities of the warp and weft threads, the phase of the fabric structure, weaving, 
finishing, etc. In a word, from those factors that determine the forces of friction and mutual adhesion between the 
warp and weft threads in the process of making and finishing fabrics [6]. When sliding, the appearance of fabrics 
deteriorates, the quality and service life of products decreases. 

Thus, separability of the threads of the fabric necessitates the introduction of additional operations in the sewing 
industry, increases the rate of fabric consumption due to additional allowances for the seams, and also increases the 
duration of the production cycle [2,3]. 

Improving the strength indicators of thread connections in the fabrics of rarefied structures will improve the 
quality and increase the service life of products made from these fabrics. Consequently, the problem of an objective 
and qualitative assessment of the wear resistance of thread joints in the fabrics of rarefied structures, aimed at 
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improving the quality of products and lengthening the service life of products made from them, is a very urgent 
problem and is of practical and theoretical interest [1]. 

 

METHODS 
 

Methods for studying the structure and properties of materials and products made of them, tensile strength, 
relative elongation at break, resistance of threads of fabric to spreading, spreading of threads in seams, strength of 
fabric, methods of analysis and factor analysis, methods of interpolation of processing the results of experiments 
were used in the work. 

In the practice of mass sewing production, the properties of parts and assemblies are changed in the following 
ways: by joining the base material from the wrong side with additional reinforcing layers of materials (thermoplastic 
adhesive materials); applying polymeric substances to the seamy or front side of the material; by combining the 
above methods. 

Devices for applying polymer compositions existing in the garment industry require mechanization and 
automation of processing technology, a reduction in the labor intensity of processing, a reduction in the number of 
displacement techniques, and a decrease in material consumption [4]. 

The analysis of scientific and technical literature has shown that the existing technologies for applying a polymer 
composition are mainly designed to stabilize the geometric parameters of cut parts, to protect the cuts of parts from 
shedding [5,6], and thread sealing. 

The paper proposes a combined process of grinding and applying a polymer composition to the details of 
garments being ground. The essence of the device for applying a polymer composition to the cut parts to be sewn is 
explained by the fact that in order to reduce separability of the threads in the seams while reducing the labor 
intensity and multistage processing, the process of applying the polymer composition is carried out directly when 
sewing on a sewing machine by contacting the sewn fabrics with rotating rollers coated with porous material and 
impregnated with the polymer composition. 

 

FIGURE 1. a) A device for applying a polymer composition to the sewn parts of clothing: 1-body of the sewing machine, 2- 
upper rotating roller, 3-lower rotating roller, 4-upper shaft, 5-lower shaft, 6-bearings, 7-belt transmission (overlapping ), 8-upper 
bath with resin composition, 9-lower bath with resin composition, 10-feed tube, 11-resin feed regulator, 12-upper and lower sewn 
fabrics, 13-applied resin composite, 14-presser foot of the sewing machine, 15-lower feed dog of the sewing machine, 16-needle, 
17-needle plate, 18-porous material of rollers; b) Diagram of the installation of rollers in the body of the sewing machine. 

 
The device (Fig. 1) consists of a sewing machine body, a reservoir (impregnating bath), mutually rotating rollers 

covered with a porous material, where the rollers are installed on both sides of the materials to be ground and in 
contact with them. The reservoir is divided into two separate parts, with the upper pan connected to the surface of 
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the upper roller through a tube with a regulator of the amount of polymer supply, and the lower pan installed under 
the working platform of the machine, into which the lower roller is partially immersed. The rotating rollers are 
interconnected by an overlapping belt transmission. The rotary motion of the rollers is obtained due to the frictional 
force with the materials to be ground. In this case, the upper roller applies the polymer composition to the upper 
fabric, and the lower roller applies to the lower fabric. The device for applying the polymer composition is installed 
behind the presser foot and the toothed rack of the sewing machine. 

Preservation of the seam from sliding apart occurs due to the fastening of the fabric structure along the seam 
with a polymer composition applied using mutually rotating rollers that are attached to the body of the sewing 
machine, whereby the alignment of the sewing of the fabric layers and the application of the polymer is achieved. 
While in the prototype, only the application of the polymer composition to one layer of fabric is performed [7]. 

The use of the developed device for applying a polymer composition provides a reduction in processing time, 
energy savings, eliminates additional displacement techniques due to the combined process of grinding and applying 
a polymer composition to the details of clothing being ground. In the garment industry, to secure the structure of the 
fabric from shattering and spreading, it is recommended to use physicochemical methods with the use of adhesive 
cushioning materials and chemical methods with the use of polymer compositions fastening methods. More 
preferable from the standpoint of stabilizing the structure of the fabric is chemical technology, which is widely used 
in the garment industry to achieve various technological effects in finished products. It is used to change the 
physical and mechanical properties of textile materials, parts and finished garments, to stabilize the surface and 
geometry of the fabric, to create and fix the volumetric shapes of products. Chemical technologies are more 
versatile, economical, since they provide parallel execution of several technological operations, reduce material and 
labor costs in the manufacture of garments [8]. 

The effectiveness of the proposed technology for securing the fabric structure from expanding has been 
evaluated. As a technological method of securing, the traditional method of securing the fabric structure from 
expanding with the help of an adhesive cushioning material and the proposed new technology of securing using a 
polymer composition based on collagen were used. Table 1 shows the compared methods of securing the fabric 
structure from being pulled apart at the seams. 

 
TABLE 1. Technologies for securing the structure of the fabric along the seam from expanding. 

 
 Fastening technologies 

A method of securing 
the structure of the 
fabric from separability 
of the threads in the 
seams 

Traditional 
technology 
(physicochemical 
method) 

fixing Fixing technology 
polymer composition 
(chemical method) 

using a 

The physical condition 
of the anchoring 
components 

Hot melt glue pad, 100% 
polyester 

Collagen-based 
composition 

polymer 

Equipment, tools Ironing table A device for applying a polymer 
composition combining the 
grinding and application process 

Processing object Connecting owls Connecting seam 
Width of 
components 

anchoring 1,5-2,0 cm 1,5-2,0 cm 

 
In this regard, the study proposes the use of a collagen-based polymer composition to secure the fabric structure 

from expanding. It is envisaged to secure the fabric structure along the seam with a strip of polymer composition, so 
that the seam is located in the center of the strip. 

The main requirement for methods of fixing the structure of a textile material is to ensure resistance to 
separability of threads in the seams of joining parts while maintaining the quality of the stitch and appearance. 
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In this regard, to stabilize the fibrous structure of the material and apply a liquid-phase polymer composition to 
the connecting seams of garments, a well-known composition of a polymer composition based on collagen, 
developed at the Department of Design and Technology of Leather Products of the Tashkent Institute of Textile and 
Light Industry, was chosen. The composition of the composition is shown in Table 2. 

 
TABLE 2. The composition of the polymer composition, in mass 

 
№ Components Experienced options Control 

sample 1 2 3 4 
1 Collagen (40%) 10 15 20 25 - 
2 Acrylic emulsion - 20% 10 15 20 25 - 
3 Polyvinyl acetate 40 35 30 25 60 
4 Water 40 35 30 25 40 
Total: 100 100 100 100 100 

 
In this case, a 40% aqueous viscous solution of collagen obtained from the waste of the leather industry was 

used. It belongs to rigid-chain polymers, has a skin-like property, better air permeability, high strength and adhesive 
properties. Materials based on it are well formed and slightly penetrate onto highly porous substances. 

Acrylic emulsion is a product of emulsion copolymerization of butyl acrylate, methyl acrylate and methacrylic 
acid in a ratio of 55:45:20. When treated with alkali, it goes into solution. Polyvinyl acetate is an amorphous 
transparent colorless polymer, readily soluble in ketones, esters, methanol, and worse - in ethanol with a density of 
1,19 g/cm3. Water is added to a density of 1,08 g/cm3. 

The polymer composition is a homogeneous substance. In the initial state, it mixes with water, precipitates in 
acetone and ether. In the presence of heavy metal salts, it coagulates. With increasing temperature, the viscosity 
decreases and the concentration increases. The dry residue of the original composition at the time of use is 53-56%. 

To study the effectiveness of the proposed technology, studies of the system «polymer composite + textile 
material + thread connection» were carried out. The influence of adhesive interlining materials and polymer 
composition on separability of threads in fabric, thickness, and rigidity of materials was investigated. The Uzbek 
national fabric adras of five articles was used as an example. 

 
TABLE 3. Physical and mechanical properties of the investigated materials 

 
 Fibrous 

composition, 
% 

Surface 
density, 
g / m2 

Thread count10 cm Fabric 
thickness, 
mm 

Linear density (tex) 

Warp Weft Warp Weft 

1 FPAM 13,5 
FCOT 86,5 

140,4 580 130 х 2 
130 

0,45 11 80(Cot)+ 6 

2 FSI 
FCOT 

137,8 390 х 2 190 х 2 0,3 16 42 

3 FCOT-89,9 
FPAM-10,1 

131,4 160 130 
130 

0,3 43 40(Cot)+1 
2 

4 FCOT-100 119,6 320х2 150 0,45 34 52 

5 FCOT-100 166,2 170 х 2 150 х 2 0,55 29х2 30х2 

 
To determine separability of the fabric threads near the seam, a technique was used based on the effect of a 

tensile load on a fabric sample with a seam (the load is applied in the direction perpendicular to the seam). The 
fabric sample is stretched on a tensile testing machine [9]. 



1624 
 
 

The described method makes it possible to determine the amount of thread spreading in the fabric, but does not 
fully reflect the effect of external forces on the fabric when used in clothing made of it. In this case, there is no 
friction that can affect separability of the threads in the fabric. 

Also, patent №2310846 RU is used to study separability of fabric threads in the seams. A method for assessing 
the anisotropy of thread spreading in seams [10]. 

 
RESULTS AND ITS DISCUSSION 

 
To study the effect of the polymer composition on separability of threads in the seams of abra materials, samples 

of fabric were prepared with seams fixed with a polymer composition, as well as with a strip of adhesive cushioning 
fabric. Determination of the thread spreading in the seam was carried out on a tearing machine Autogrаph AG-I 
according to the «Breaking load-elongation» diagram. The results are shown in Fig. 2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 2. Influence of the method of fastening on separability of threads in the seams of abr materials 
 

Studies have found that securing the seams against sliding with an adhesive cushioning fabric increases the 
resistance to spreading of the threads of the fabric in the seams by 1,8 times (81%) compared to a loose seam, and 
securing the seam with a polymer composition – 2,3 times ( 132%). 

As can be seen from the graph, the polymer increases the resistance of the threads apart at the seams compared to 
the adhesive fabric. This testifies to the effectiveness of the chemical method of securing the fabric structure from 
expanding [12]. 

One of the requirements for the polymer composition for securing the fabric structure from expanding is the 
stability of the fixation effect in the structure of the textile material and the preservation of the application 
topography during subsequent technological operations. To determine the absorbency of the polymer composition 
into the structure of the textile material, the method for determining the weight gain was used. 

 
TABLE 4. Weight gain of fabric after application of polymer composition 

 
№ Control fabric 

weight, mg 
Fabric sample weight 

with PC, mg 
Weight gain,% 

№1 1,380 1,590 15,2 
№2 1,501 1,727 15,0 
№3 1,531 1,758 14,8 
№4 1,599 1,870 16,9 
№5 1,756 2,058 17,1 
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Based on the obtained research results (Table 4), it was found that the weight gain of adras abra cloth samples 
after polymer deposition in comparison with the initial samples averaged 15,8%. Thus, it can be concluded that the 
polymer penetrates into the structure of the textile material and is fixed in it, since the weight gain of the polymer, 
determined by the method, occurs. 

 

CONCLUSIONS 
 

The proposed design ensures reliable fastening of the fabric threads from being pulled apart along the seams 
using a polymer composition, while reducing the complexity of processing. 

Increasing the strength of the thread connections will improve the quality of garments made from fabrics with 
high thread extensibility and increase their service life. The results of the study of the operational properties of 
materials showed that the chemical technology of processing with composite materials will provide a guaranteed 
increase in the stability of the seams from separability of the threads in relation to the control samples. At the same 
time, a decrease in separability was obtained by 2-3 times. The resulting technological effect is due to an increase in 
the stitching of fabric elements, the degree of fixation of fibers and threads in the structure of the fabric. This 
indicates the stability and efficiency of technological processing of adras with a polymer composition. A significant 
difference in the relative fit between the chemical processing method and the adhesive method indicates the positive 
effect of the applied polymer composition on the grinded parts of garments. 
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