
 2020 نوفمبر                        نووالعشر الرابعالعدد  -المجلد الخامس  -مجلة العمارة والفنون والعلوم الانسانية 

DOI:  10.21608/mjaf.2020.20813.1425                                                                                                              

Effectiveness of Lycra material in improving the comfort 

properties of shirt 

Dr. Ghada Barakat  

Apparel Department, Faculty of Applied Arts, Helwan University, Giza, Egypt 

radabarakat@gmail.com  

Dr. Uosery Rashad  

Textile Department, Faculty of Applied Arts, Helwan University, Giza, Egypt 

uosefmohammed92@gmail.com  

Summary: 
Textiles are an important part of the psychological and physiological needs of humans; they are 

playing a key role in providing body isolation from inappropriate physical environments. 

Quality of textile products is measured by the product's ability to meet the usage requirements. 

Feeling of comfort varies from one person to another, due to the physiological and 

psychological differences between them; this comfort is represented in the ability of clothing 

fabrics to maintain temperature body constant, absorption of sweat and evaporation to the 

external environment, as well as the appropriate size of the body which provides freedom of 

movement.      

Clothing comfort is divided into three types: 
1- Psychological comfort, expresses the suitability of clothing for the person himself, and the 

occasion of the wear. psychological comfort is often associated with fashion trends, in terms of 

the form and color of clothing.  

2 - Physiological comfort is specialized in the functions of the body organs, and expresses the 

ability of man to adapt to the surrounding weather and maintain body temperature through the 

transfer of heat and sweat away from the body.  

3- Touch Comfort is associated with the surface properties of the fabric, according to the 

sensation of texture, and texture on the skin (may cause itching or sensitivity). 

The most important characteristics affecting the consumer feeling of 

physiological comfort: 
Clothes play an important role in achieving comfort in use, which increases the efficiency of its 

performance. Comfort is the result of a variety of properties and various structural factors. One 

of the most important properties that contribute to the feeling of comfort is the ability of fabrics 

to absorb moisture or sweat, as well as the ability of fabrics to air permeability to provide an 

appropriate degree of ventilation to the body, and also help to evaporate that moisture. (6) It is 

worth mentioning that there are four properties of fabric directly related to the thermal comfort 

of the consumer are air permeability, weight per square meter, thickness, and absorption speed. 

The aim of this research is to improve the comfort properties of shirts using Lycra material, in 

order weft, 1Lycra: 1 cotton, 1 Lycra: 3 cotton, 1 Lycra: 5 cotton, using 1/1 plain weaving 

structure for all samples. 
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Table (1) Specifications of Fabrics Produced 

Weft 

number 

Arrange 

weft 
Sample 

40 Lycra 
1 Lycra: 1 

cotton 
1 

40 Lycra 
1 Lycra: 3 

cotton 
2 

40 Lycra 
1 Lycra: 5 

cotton 
3 

30 Lycra 
1 Lycra: 1 

cotton 
4 

30 Lycra 
1 Lycra: 3 

cotton 
5 

30 Lycra 
1 Lycra: 5 

cotton 
6 

20 Lycra 
1 Lycra: 1 

cotton 
7 

20 Lycra 
1 Lycra: 3 

cotton 
8 

20 Lycra 
1 Lycra: 5 

cotton 
9 

 

The weight, thickness, tensile strength and elongation of the warp and weft, water absorption 

time, air permeability, wrinkle resistance in the warp and weft, friction resistance and wrinkle 

resistant were tested on all samples at the National Research Center in Dokki. In a standard 

atmosphere (relative humidity 65% +2, temperature 20 5 m + 2). The results of the tests are as 

shown in Table (2). The results were analyzed statistically to illustrate the effect of weft 

numbers of Lycra, and arrangement of Lycra wefts on the rest and some other important 

functional characteristics in the end use. 

 
Table (2) shows the results of fabrics tests 
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Table (2) shows that, there is an inverse relationship between the percentage of Lycra in the cm, 

and the weight of fabric. The density of Lycra is less than cotton, where the density of Lycra 

ranges between 1.21 to 1.35, while the density of cotton ranges between 1,54- 1,56 and thus 

increases the weight per square meter of the cloth when reduced the proportion of Lycra in cm. 

There is also an inverse relationship between the weft Lycra number and weight of the fabric, 

that mean, the highest number Lycra weft, give the less weight of the fabric, where the highest 

weft number of Lycra, is the finest in cross-section area, and therefore contains fewer fiber in 

the cross-section and therefore less weight.  

Table (2) shows that, there is an inverse relationship between the percentage of Lycra wefts in 

cm and the thickness of the cloth. It is also evident that there is an inverse relationship between 

the number of Lycra weft and the thickness of the cloth, meaning that the greater number of 

Lycra, provide less area in its cross section, and so less thickness of the cloth. 

Table (2) shows that there is an inverse relationship between the percentage of Lycra wefts in 

cm and air permeability of the cloth, as fabrics that contain a higher percentage of Lycra are 

more integrated, less porous and less permeable to the passage of air. 

It is also evident that there is a direct correlation between the number of Lycra and air 

permeability of the cloth, that means, the greater number of Lycra, i.e., the less cross-sectional 

area, the greater the air permeability of the cloth to increase the distances among yarns. 

It is clear from Table (2) that there is a direct correlation between the proportion of the presence 

of Lycra and the time of absorption of moisture, meaning that the higher the proportion of Lycra, 

the greater the time of absorption of moisture, (where moisture in Lycra may reach 0.6%, while 

cotton reaches 8.5%). 

The thicker Lycra weft has the ability to absorb moisture more than the thin weft, that due to 

the increased number of filaments in the cross-section of the weft in addition to the poetic 

property. 

It is clear from table (2) that there is an inverse relationship between the number of Lycra yarns 

in cm and the strength of both warp and weft, that means the lower the proportion of Lycra in 

the wefts, the higher the tensile strength in both directions. The tensile strength of cotton is 

much higher than Lycra, where the tensile strength of cotton between 3 - 5 g / JD, while the 

tensile strength of Lycra up to 0.7 g / denier. 

Also note that the increase of Lycra number increases the tensile strength in both directions. 

It is clear from Table (2) that there is a direct relationship between the number of Lycra wefts 

with poison and the elongation of both the warp and the weft. This is because Lycra has the 

potential to elongate five to seven times its original length. Lycra tigers increase elongation in 

both directions. 

Table (2), shows a direct correlation between number of Lycra weft in cm and the degree of 

wrinkling of the warp and weft, that means the greater the number of Lycra wefts in cm, the 

greater resistance of the cloth to wrinkle in both directions of the warp and weft. This is due to 

the flexibility of Lycra. 

There is also an inverse relationship between the Lycra number and the degree of wrinkles in 

both directions of warp and weft, i.e. lower number of weft of Lycra, the greater the degree of 

wrinkle or in other words the greater resistance of the cloth to wrinkle, because decrease of the 

number of weft means increasing the degree of porosity of the thread and thus increase the 

degree of resistance wrinkle. 
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As shown in table (2), the higher the percentage of Lycra in the cloth, the less the resistance of 

the fabric to friction, i.e., there is an inverse relationship between them, as it is known, Lycra 

lack resistance of friction, which was a major factor in the negative impact on durability. 

However, this has been improved by use of Lycra wefts where Lycra fiber are present in the 

core and wrapped in cotton fiber. 

It is also noted that the greater the Lycra wefts number, the less the resistance of the fabric to 

friction, due to the small number of filament cross-section area of the thread, and therefore less 

resistance to friction. 

All fabrics have excellent resistance to pilling, even those with a higher percentage of Lycra in 

wefts, because these wefts were coated with cotton fibers which are known to be highly resistant 

to pilling. 

Figure (1) show that, the best sample that achieved best properties and best performance when 

used was sample number (7), which has number of Lycra 20 and the order of 1 Lycra: 1 cotton, 

where gave the highest area up to 10.84, followed by the sample used by Lycra number 30 is 

an area of 8. 90, then number 40 is an area of 8. 80. 

 
Figure (1) Radar shapes of executed specimens in order of 1 Lycra: 1cotton  

 

Figure (2) shows that, the best sample achieved the best properties and best performance when 

used was sample number (8) which has number of Lycra yarns 20 cotton, and the order of 1 

Lycra: 3 cotton, where gave the highest area up to 10.90, followed by the sample used by the 

Lycra number 40 is 10.56, then 30 is 10.10. 

 
Figure (2) Radar shapes of executed specimens in order of 1 Lycra: 3cotton  
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Figure (3) show that, the best sample achieved the best properties and best performance when 

used was sample (9), which used number of Lycra 20, and the order of 1 Lycra: 5 cotton, which 

gave the highest area up to 10.99, followed by Lycra 40 from 10, 26 and 30 by 7.72. 

 
Figure (3) Radar shapes of executed specimens in order of 1 Lycra: 5 cotton 

 
Figure (4) shows the radar shapes of the best implemented samples from number of 20 in different order. 

 

From the above, the radar figure (4) shows that the best sample achieved the best properties 

ever and best performance when used number of Lycra 20, and the order of 1 Lycra: 5 cotton 

where the highest area reached 10.99. 
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