
 2021يوليو                         العدد الثامن والعشرون -المجلد السادس  -مجلة العمارة والفنون والعلوم االنسانية 

DOI:   10.21608/mjaf.2019.17296.1335                                                                                                       

Improving the functional properties of three-dimensional fabrics 

in sportswear for the disabled 

Prof. Nagla Mohamed Abd Elkhalek Teama 

Lecturer and Head of ready – made garment department –faculty of applied arts –

Damietta university 

naglaateama1@yahoo.com  

Prof. Fayrouz Abou Elfotouh El Gamal 

emeritus prof of spinning, weaving, weaving and knitting department –faculty of applied 

arts –Damietta university    

Researcher. Soha adel awad elmayah 

Searcher at ready –made garment department –faculty of applied arts –Damietta 

university 

Soha.Adel.A@yahoo.com  

Abstract 

due to motor handicapped sportsman “Disability Challenger” suffering of hard in movement 

and a lot of Injuries resulting of Friction with Wheelchair or floor during sports practice so the 

research suggest using three dimension knitted fabric of double fabric to decrease the Friction 

ration and to realize comfort . Clothing is divided according to the type of activity into work 

clothes, evening clothes, morning clothes, evening clothes in addition to sports clothes. 

Sportswear is one of the most important requirements for sports activities for different games. 

The rapid development of fiber production and the multiplicity of methods and techniques of 

production according to "modern chemical theories, which relied on more than a technique to 

acquire fiber new properties in addition to the production of smart fibers have a reaction speed 

and interact with the nature of use and change the shape and nature according to different 

variables of temperature difference Or secretions of sweat and physiological changes of the 

human body associated with exercise of all kinds .so the search aim to Procedure tests on 

produced fabric of three dimension knitted fabric and the search Importance appear in study 

The optimal fabric to produce three dimension knitted fabric sportswear to achieve easy to move 

and achieve high ratio of absorption. 

Nine samples of fabrics had produced using different fabric and double knit construction with 

different space using a gauge (7) flat knitting machine. 

The study results showed that The three dimension double layer weft knitted executive methods 

have an effect on the natural and mechanic properties of the fabrics, and Sample number ( 8 ) 

of boucle fabric and double construction using cotton/lycra fabric is the ideal sample in (water 

absorption ,thickness and bursting resistance .so the searcher suggest using it to produce sample.  
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Introduction 

The art of design is considered one of the applied arts that depends on both technical and 

scientific methods without separating them. It is not a skill, but it combines beauty and benefit. 

Fashion design is one of the most important basic arts. 

The clothes are divided according to the type of activity into work clothes, evening clothes, 

morning clothes and evening clothes, in addition to sports clothes. Sportswear is one of the most 

important requirements for sports activities for various games. The rapid development in the 

production of fibers and the multiplicity of methods and techniques for its production, according 

to “modern chemical theories that relied on more than one technology to give fibers new 

properties, in addition to the production of smart fibers that have a speed of reaction and interact 

with the nature of use and change From its shape and nature according to the different variables 

of temperature difference or sweat secretions and the physiological changes of the human body 

accompanying the exercise of all kinds, and among those techniques is three-dimensional 

knitting, which is one of the modern techniques that appeared in the field of knitting. 

Where three-dimensional fabrics are considered one of the modern technological developments, 

where the interrelationship between all of the scientific, industrial and technical progress plays 

a role in serving the final product in terms of its properties and aesthetic appearance to achieve 

the efficiency of functional performance. It depends on the work of protrusion and a decrease 

in the produced fabrics to obtain the anthropomorphism in the cloth to reach to 3D technology 

This study is concerned with the category of people with motor disabilities, a condition in which 

sufferers suffer from a defect in their motor abilities, affecting the manifestations of their social, 

mental and emotional development, which necessitates their need for special education. It 

includes cases of cerebral palsy, spinal disorders, muscle atrophy, multiple sclerosis and 

epilepsy, which is a state of deficit in The field of bones, muscles and nerves limits their ability 

to use their bodies naturally and flexibly as normal, which negatively affects their participation 

in one or more of their life activities and imposes restrictions on their participation in routine 

school activities, and they may be disabilities of congenital or acquired sources. Despite the 

handicap of this category of society, they participate in sports in their own courses and win 

world championships. These courses are known as the Paralympic Games. 

The Paralympic Games are the second largest international tournaments in the world. They are 

the Olympic Games for people with disabilities, whether intellectual or organic. They are held 

immediately after each Olympic session and are subject to supervision by the International 

Paralympic Committee for the Handicapped. 

These courses are divided into two types: group courses and individual courses. The group 

courses include wheelchair basketball, seating volleyball, bell ball for the blind and football for 

the deaf, while the individual courses include strength games for all kinds of disabilities, 

weightlifting for the physically challenged, swimming and table tennis (Egyptian Paralympic 

Committee 2017 ) . An exploratory study was conducted in the market and some sports centers 

for the disabled were also visited and some problems of theirs were found. From this point of 

view, the idea of this research revolves around the possibility of applying the three-dimensional 

knitting technique to the clothes of athletes with motor disabilities. We will ensure their 

comfort, improve performance and endurance, reduce injuries and feel with shocks. 
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Research problem 

1- Lack of care for sports clothing fabrics for the physically disabled and their suitability to the 

functional properties of three-dimensional fabrics 

2- The presence of some injuries during and some playing in a way that is not suitable for the 

job 

Research Importance 

1- Paying attention to the fabrics of sportswear for people with special needs. 

2- Improving players' performance and reducing injury rates. 

3- Creating distinctive designs that are compatible with functionality. 

Research Aims 

Access to the best sportswear in terms of functional and aesthetic properties to improve the 

performance of players 

Research hypotheses 

1- There is a relationship between the thickness of the three-dimensional fabrics and the comfort 

of the physically disabled player and the suitability of sports clothing for performance 

2- There is a relationship between the absorption of three-dimensional fabrics and the comfort 

of the physically disabled player and the suitability of sports clothing for performance 

3- There is a relationship between the explosion resistance of the three-dimensional fabrics and 

the comfort of the physically disabled player and the suitability of the sportswear for 

performance 

4- There is a relationship between the weight of the three-dimensional fabrics and the comfort 

of the physically disabled player and the suitability of sports clothing for performance 

 

Research Methodology 

Analytical Experimental Method. 

Search Limits 

Human limits: The research revolves around the category of special needs (people with 

disabilities). 

Spatial boundaries: - Damietta Governorate 

Time limits:- 2018/2019 

 

Results 

At the end of the research, we find that the research hypotheses have been fulfilled, and they 

can be summarized as follows:- 

1. The different executive methods of the three-dimensional weft knitting fabrics with double 

installation affect the natural properties, the different executive methods led to the difference of 

(number of rows and columns - thickness - weight) 

2. The different executive methods of the three-dimensional weft knitting fabrics with double 

installation affect the mechanical properties: the different executive methods led to the 

difference of (the explosion resistance of the fabrics - water absorption) 

3. The sample (8) achieves the best quality parameter for most of the physical and mechanical 

properties. 
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4. Sample (9) achieved the lowest quality coefficient for all physical and mechanical properties. 

5. The heat treatment of double structure weft knitting has achieved the desired purpose of 

protrusion and depression allowing air permeability. 

 

Recommendations 

• The study recommends making sportswear using three-dimensional knitting of double fitting. 

• The category of challengers with disabilities must be taken into account, as they are a 

category with a high degree of activity and mental abilities that qualify them to excel in all 

areas. 

 

References: 

 khalifa , asmaa ali ahmad , dirasat tathir estikhdam khouot allikra fi al'aqmishaa almuzdawjaa 

li'iintag bad malabis alsayidat , kuliyat aliqtisad almanzily , jamieat al'azhar 2016. 

 al egily Ashraf Mahmoud hussien Mohamed, drasah thliliah lntaeg gomhoryt masr al Arabia 

fy al dwrat albaralmbia (mn aam 1988 ela 2012),almagla al3lmyah lltrbia albadnia w eloom al 

riadah, gamet helwan kolyt al tarbiah alriadiah llbnyn, al kahra add 76 2016. 

 albrbry Amany al saeed Mohamed atia eid, taaser bad alasaleb altanfeziah llakmshah 

almnsogah solasyt alabaad ala alganb alwazyfy w algmal lakmsht alstaer, resalt magestar, kolyt 

alfonon alttbikiah, gameat domiat 2017. 

 khlf Amany mostafa Ibrahim asr almoaalgah alhrariah ala khwas aladaa lakmsht altreko 

almozdwgah, maglt alfenon w alolom alttbikiah, kolyt alfenon alttkbikiah, gameat domiat, 

almogld alrabea aladd alsany april 2017 

 alshishtawi , aya muhamad fawzy , taathir alaqmesha almakhlutaa balasbandks ala jawdat 

qabiliatuha lilhiakaa , majalat kuliyat altarbyaa bil ismaelya , adad 19 yanayir 2011 

 alokdah Enas abd alkader helmy, almzg byn atgahat almodah alaalmiah w lwhat al fenon 

alshaabiah altshkiliah w ttbikaha fy tasmem w tanfez malabs nisaeah matboaah, maglt alestwaa 

– markz albohos w alderasat alindonisah bgameat kanat alsuez – masr add khas, 2017 

 alaamody Hanaan abd allah abd alrahman, roeaah moaasrah llmosls kaonsr tshkely torasy fy 

tasmeem almansogat blmmlkah alarbiah alsoaodiah , maglt alaimarah w alfenoon w aleloom al 

ensaniah, add 8 october 2017 

 alezzah Saed hosny aleakah alharkiah w alhisiah, dar alsakafah llnshr w altawzeea, 2000 

 al yamany Sohila Hassan almontsr, mdkhl ibtkary fy tasmeem alazyaa mn khlal alfn alefriky, 

maglt bohos altarbiah alnweiah, aladd alkhames ashr , septemper 2009 

 saleh Tarek saleh saeed,- alshekh, ahmed Mahmoud abdo asr ttwr alaliaf almotnahyah 

aldekah ala etgahat altasmeem w almolaamah alwzyfyah laakmsht almalabs alriyadyah,, maglt 

olom w fenoon – derasat w bohos – masr mogld 17 add 4 2005 

 alhendawy Adel gamal alden, ghazy,  hoda Mohamed esthdas tasmemat tslh llmlabs alteriko 

alkharigiah llsydat almosnaah mn kheoot al micro fer almakhlot ltahseen bad alkhwas 

alwazyfiah  w algamliah, moatmr almrkz aldawly llbohos, October 12:  10/2010 

 almorsy Abeer Ibrahim Mohamed, Mohamed, aml derast mokarnah byn nsb enkmash khioot 

alshlat w alkoon almodkhmah lkhamt alboly icrelik, almoatmr alamly alsnwy alarby alrabea, 

kolyt altarbiah alnwiah, gameat almanosrah, mogld 2, april 20 12 



 2021يوليو                         لعدد الثامن والعشرونا -المجلد السادس  -مجلة العمارة والفنون والعلوم االنسانية 

 alkholy Ghada abd allah lofty, tahseen alkhwas alwazefiah laakmsht almlabs almontgah mn 

nailon 6,6,resale doctorah, kolyt alfenoon alttbikiah, kesm almlabs, gameat helwan, 2007  

 alsyaad ,Ghada Mohamed, trakib almnsogat (altrakib alnsgiah alasasiah w moshtakatha), 

maktbt nancy domiat, altabaa aloula, 2009 

 sultan Mohamed ahmed, alaliaf alsnaeyah, monshah alm3arf, Alexandria , 1980   

 Mohamed alsaid Mohamed w akhroon, derast aleilakah byn nesbt almtatiah fy alakmshah w 

abaad albatroon, maglt kolyt altarbiah blismaelyiah, masr, add 26 sanat 2013 

 alsayed Mohamed maher w akharoon, taather asaleb khalt al kotn w alboly astr asnaa marahel 

alghzl almokhtalefah ala khwas gawdt alkhyoot almontgah, maglt alfenoon w aloloum 

alttbikiah, gameat domiat, kolyt alfenoon  alttbikiah, mogld 1 add 1 , January 2014 

 ahmed, Manal albakry almotwly tahseen khwas aladaa alwazefy llmlabs alriadyah 

almasnoaah mn altreko b estkhdam technologia al nano, maglt bohos altarbiah alnaweiah, 

gameat almansorah add 45, 2017 

 almshd ,Hend ahmed masoud, derast estkhdam akmsht teriko allahmah solasyt alabaad 

leisraa fn altashkel ala almanekan, resalt magester, gameat alazhr kolyt alektsaad almanzly 

kesm almalabs w alnaseeg, 2017. 

 ahmad , yousry moawad eisaa , aard likitab qawaeid wa'usus tasmim al'azya' , majalat bihouth 

altarbiat alnaweiaa -msir add 8 , 2006. 

 21.  Abd ElFattah .,others ,Energy and Waste Management in Synthetic Fiber Industry :Case 

study :Alexandria Fiber, doctorate thesis ph. ,Alexandria University ,Faculty of Agriculture 

,Department of Environmental studies ,2014. 

 22.  Huseyin Gazi Turksoy, 

The Effect of Chenille Yarn Properties on the Abrasion Resistance of Upholstery Fabrics, Fibers 

and Textile in Eastern Europe ,July 2003. 

 23.  Özcan Özdemir ,Edhan 

çeven ,Influence of Chenille Yarn Manufacturing Parameters on Yarn and Upholstery Fabric 

Abrasion Resistance ,Textile Research Journal , vol. 74 (6) 2004. 

 24.  Tunák Maroš, Bajzik Vtadimir, Testik Murat caner, monitoring Chenille Yarn Defects 

Using Image  

 Processing with Control Charts, Textile Research Journal. vol. 81(31)2011. 

 25.  لجنة البارلمبية المصرية https://www.facebook.com/EGParalympics/posts/ 

499702593388400 11:24الساعة  1/11/2017تاريخ الدخول للموقع      

 

 

 

 


