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Abstract: This study examines the changes in the elasticity properties of cotton fibers 

during the technological processes of spinning yarn and weaving fabric. It analyzes 

how mechanical stresses, such as drafting, twisting, tension, and friction, alter fiber 

elasticity and affect the quality of the final textile product. Spinning processes lead 

to reductions in fiber elasticity due to molecular realignment and compression 

forces, while weaving introduces additional deformation through tension and 

friction. The cumulative effects result in up to a 30% reduction in fiber elasticity. 

Strategies for optimizing process parameters, such as controlling twist levels, 

drafting ratios, and weaving tensions, are explored to preserve fiber elasticity. This 

research emphasizes the importance of process optimization in enhancing fabric 

performance and ensuring the sustainability of cotton textiles. 
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Cotton, a natural and versatile fiber, has been a cornerstone of the textile industry 

for centuries. One of its critical properties is elasticity, which significantly influences 

yarn and fabric quality [1-2]. Elasticity determines how fibers stretch and recover 

under mechanical forces, affecting the performance and comfort of the final fabric. 

However, the technological processes of spinning yarn and weaving fabric introduce 

mechanical stresses that alter the fibers’ elastic properties. This essay explores how 

mailto:muslim199527@gmail.com
mailto:dilbaraliyeva57.@gmail.com
mailto:raxim.textil@mail.ru


INTERNATIONAL CONFERENCE ON 
ADVANCE SCIENCE AND TECHNOLOGY  

Volume 01, Issue 10 2024 
 
 

79   INTERNATIONAL CONFERENCE ON ADVANCE SCIENCE AND TECHNOLOGY                                      universalconference.us                                                                                              
 

 

these processes influence cotton fiber elasticity, highlighting their cumulative effects 

and implications for textile manufacturing [3-4]. 

The Role of Elasticity in Cotton Fiber 

Elasticity in cotton fibers plays a pivotal role in ensuring that yarns and fabrics can 

withstand mechanical stresses during manufacturing and end use. Fibers with higher 

elasticity can recover from deformation, contributing to better fabric resilience, 

comfort, and longevity. However, cotton fibers are not inherently as elastic as 

synthetic counterparts like polyester, making it crucial to preserve their elasticity 

during processing. The spinning and weaving stages are critical, as they subject 

fibers to forces that can degrade their mechanical properties [5]. 

Elasticity Changes During Spinning 

Spinning transforms raw cotton into yarn through drafting, twisting, and winding 

processes. Each step applies tension, shear, and compression forces that impact fiber 

elasticity. The drafting process, which elongates the fibers to form a continuous 

strand, reduces molecular cohesion within the fibers. As fibers are stretched and 

aligned, some of their natural elasticity is lost due to the rearrangement of cellulose 

chains [6]. 

Twisting, another essential stage, imparts strength and coherence to the yarn. 

However, it also introduces lateral compressive forces that can reduce elasticity. The 

degree of twist plays a significant role; lower twist levels retain more elasticity but 

may compromise yarn strength, while higher twists create stronger but less elastic 

yarns. Adjusting parameters such as drafting ratios and spinning speeds can mitigate 

these effects to some extent [7]. 

Impact of Weaving on Elasticity 

Once yarns are spun, they are woven into fabric through interlacing warp and weft 

threads. This process exposes yarns to additional mechanical stresses, including 

tension, friction, and shear. Weaving machines, especially high-speed looms, exert 

considerable tension on the warp threads to maintain fabric structure. This tension 

stretches the yarns beyond their elastic limit, causing permanent deformation and 

further reducing elasticity [8]. 

Friction between yarns during the interlacing process also degrades elasticity by 

abrading the fibers. The type of weave structure can influence the extent of elasticity 

loss; for instance, plain weaves tend to retain more elasticity compared to twill or 

satin weaves, which involve more complex interlacings and higher thread mobility. 

Cumulative Effects on Fiber Elasticity 
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When combined, the spinning and weaving processes result in a significant 

reduction in fiber elasticity. Studies indicate that cotton fibers can lose up to 25–

30% of their initial elasticity by the time they are converted into fabric. This loss is 

attributed to the cumulative effects of drafting, twisting, tensioning, and friction. 

Longer staple fibers are less affected due to their better load distribution properties, 

while shorter fibers experience more pronounced degradation [9]. 

Optimizing Processes to Preserve Elasticity 

To minimize elasticity loss, textile engineers have developed various strategies. In 

spinning, optimizing twist levels and drafting ratios can help preserve fiber cohesion 

and elasticity. Advanced spinning techniques, such as compact spinning, reduce air 

gaps between fibers, enhancing elasticity retention. During weaving, lowering loom 

tension and using specialized lubricants to reduce friction can mitigate the adverse 

effects of mechanical stresses [10]. 

Innovations in material science, such as blending cotton with more elastic fibers like 

elastane, also offer solutions. These blends combine the comfort and breathability 

of cotton with the enhanced elasticity of synthetic fibers, creating fabrics that 

perform well in demanding applications. 

Conclusion 

The technological processes of spinning and weaving introduce significant changes 

to the elasticity properties of cotton fibers. While these changes are inevitable due 

to the mechanical stresses involved, careful optimization of process parameters can 

mitigate their impact. Preserving fiber elasticity is essential for producing high-

quality yarns and fabrics that meet performance standards. As the textile industry 

evolves, continued research and innovation in fiber processing techniques will play 

a crucial role in enhancing the mechanical properties of cotton fabrics, ensuring their 

competitiveness and sustainability in the global market. 
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