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Abstract s

This study aims to Produce jacquard woven fabrics using innovative textile structures components adequate for woven
sports footwear fabrics that compete with similar ones produced from knitted fabrics in terms of cost and physical and
mechanical properties such as comfort and durability of the sports footwear. Hence, this study represents (4) samples
produced from (Polyester filament, chenille P.E., chenille P.E. (micro flat), and polyester spun by using double weave
wadding structure techniques depending on some different structural components such as weft density/inch, end
density/inch and their sequences. The results of statistical analysis for correlation coefficients show that the different
structural components of the woven jacquard sports footwear fabrics have a strong correlation that affects the functional
performance properties such as tensile strength, elongation, pilling, friction resistance, and air permeability in addition to
reducing the production cost, which reflects positively on the annual expenditure of foreign currency required to meet the
market's need for sports footwear fabrics. Every day, individuals wear sports footwear, a vital and indispensable item.
Sports footwear offers comfort to the wearer while safeguarding their feet from challenging conditions like cold, wet, and
rugged surfaces. Footwear fabrics are a very important part of sports footwear; however, they directly affect durability and
comfort. Two types of machines cover the Egyptian market for this kind of fabric; the first is circular jacquard knitting
machines, which are not available in the Egyptian market, so foreign countries cover the market demand and cost the
government a large budget from the foreign currency. The other one is the flat knit machine, which is a low production rate
machine and can only cover some of the market demand for sports footwear fabric, so the materials produced on those
machines are expensive. This study aims to produce jacquard woven fabrics using innovative textile structure components
adequate for sports footwear fabrics to compete with similar ones produced from knitted fabrics in terms of cost and
physical and mechanical properties, such as increasing the comfort and durability of the sports footwear.

Keywords:

Weaving Structure; Woven Jacquard; Knitting Sports Footwear Fabrics

References:

1- Ahmad, F., Akhtar, K.S., Mushtaq, B., Anam, W., Rasheed, A., et al. (2023). "Recent Developments in Materials and
Manufacturing Techniques Used for Sports Textiles," International Journal of Polymer Science,1-20.

2- Ahmed, F. M., Reda, M. M., Abd EI-Aziz, H. A., and Othman, H. A. (2022) ." Overview of Different Fabric
Structures, Journal of Textiles," Coloration and Polymer Science Vol. 19, No. 2, 291-306.

3- Akter, S., and Chowdhury, S. (2018). " The Construction Principle of Double Cloth and Its Properties,” vol 4 is\ 4,
trends in textile engineering &fashion technology.

4- Au, E. Y. L., and Goonetilleke, R. S. (2007). "A qualitative study on the comfort and fit of ladies’ dress shoes."
Applied Ergonomics, 38(6), 687-696.

5- Blage, M., Marmarali, A., and Mihai, A. (2011)."Functional knitted fabrics for sports footwear linings," Tekstil ve
Konfeksiyon, 21(1):30-35.

6- Bullon J. J., Gonzdlez A., Encinas A. H., and Queiruga-Dios, A. (2017). " Manufacturing processes in the textile
industry". Expert Systems for fabric production, 6: 15.

7- Chan, L. K. (2013), "The anatomy of the human foot " in A. Luximon (ed) Handbook of sports footwear design and
manufacture, Woodhead Publishing Limited, New Delhi — India, 318-268.

8- Duane, E. (2022). "Running Shoe Anatomy: 6 Parts That Shape Comfort and Performance. Fleet Feet ", October 19.
https://www.fleetfeet.com/blog/running-shoe-anatomy-6-parts-that-shape-comfort-and-performance

9- Mathur, K. and Seyam, A. F. (2011) ." Color and Weave Relationship in Woven Fabrics, " Rijeka, Croatia: InTech,
141-163.

10- Mia, M. A. S., Nur-E-Alam, M., Murad, A. B. M. W., Ahmad, F., Uddin, M. K. (2017) "Waste management & quality
assessment of sports footwear manufacturing industry in Bangladesh: an innovative approach,” Int J Eng Manag Res
(NEMR).; 7: 402-7

11- Murley, G. S., and Landorf, L. (2012). "Effects of sports footwear on muscle function " In R. S. Goonetilleke (Ed.),
The science of sports footwear, Boca Raton, FL: CRC Press, 489-512.

12- Nam, C. (2019). "Sustainable shoe design and evaluation using kinematic and kinetic analysis " Ph.D., lowa State
University. Ames, lowa.

13- Nebo, M. (2005). "Functional sports footwear". In Textiles in Sport, Woodhead Publishing.; 70-85.

14- Ning, K., Yick, K.L., Yu, A., and Yip, J. (2022). "Effects of textile-fabricated insole on foot skin temperature and
humidity for enhancing sports footwear thermal comfort," Applied Ergonomics, Elsevier Ltd, 104(1).

15- Ozdemir, M., Cascini, G., and Verlinden, J. (2020). "A mass personalization framework for knitted sports footwear,"

International Design Journal This work is licensed under a Creative Commons Attribution 4.0 International License


http://creativecommons.org/licenses/by/4.0/
mailto:Ahmed.salah442@hotmail.com
mailto:Mayada_magdy27@yahoo.com
https://www.researchgate.net/scientific-contributions/Shilpi-Akter-2237403408
https://www.researchgate.net/profile/Sutapa-Chowdhury-4
https://www.fleetfeet.com/blog/running-shoe-anatomy-6-parts-that-shape-comfort-and-performance

Citation: Ahmed Attia, Mayada EI Belbesi (2024), Innovating new weaving structural components to create woven jacquard sports

footwear fabrics, International Design Journal, Vol. 14 No. 1, (January 2024) pp 313-325

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

31-

9th Conference on Mass Customization and Personalization — Community of Europe, Novi sad, Serbia, 175-183.
Ozdil, N., and Anand, S., (2014). "Recent Developments in Textile Materials and Products Used for Active Wear and
Sportswear," Electronic Journal of VVehicle Technologies.; 8(3) , 68-83.

Rajan, T. P., Souza, L. D., Ramakrishnan, G., and Zakriya, G. M. (2016), -" Comfort properties of functional warp-
knitted polyester spacer fabrics for shoe insole applications, "Journal of Industrial Textiles, Vol. 45(6) 1239-1251.
Rowe, T. (2009). " Interior Textiles: Design and Developments “,1st Edition, Woodhead Publishing Limited, India,
PP.18,39,91, 92.

Roy, R., Udhayakumar, G., and Bhardwaj, P. (2023) "The Role of Textile Materials in Sports footwear: A
Comprehensive Review," Advance Research in Textile Engineering, 8(1), 1-8.

Salah, A., and Eletreby, A. (2021). " The Production of kilim fabrics in mass production on shuttle-less looms, and
giving them the appearance of handcraft," Journal of Architecture, Arts and Humanistic Science, 6(2), 1881-1899.
Seyam, A. M. (2011). "Developments in Jacquard woven fabrics, " in Specialist Yarn and Fabric Structures
(Woodhead Publishing Series in Textiles). Sawston, UK: Woodhead Publishing, ch. 10, 223 263.

Shenton, J. (2014). "Woven fabric design,” Laurence King Publishing Ltd. London.

Silva, R. M., Pinto, V.V., Freitas, F., and Ferreira, M.J. (2007), "Characterisation of barrier effects in sports footwear’,
in Duquesne S, Magniez C and Camino G (eds) Multifunctional Barriers for Flexible Structure Textiles, Leather and
Paper, Berlin, Spinger-Verlag Heidelberg, 229-268.

Song, G. (2011). "Improving comfort in clothing ", Woodhead Publishing Limited, The Textile Institute and
Woodhead Publishing.

Staikos, T., Heath, R., Haworth, B., and Rahimifard, S. (2006) " End-of-life management of shoes and the role of
biodegradable materials,” In Proceedings of 13th CIRP International Conference on Life Cycle Engineering, 497-502.
Tambunan, T. M., Priyono S. A., and Hernawati, R. M. (2022). "The Effect of Knitted Structure on the Quality of
Knit Fabric for Shoe Materials Using Stoll for Weft Knitting Machines "- 4th Indonesian Textile Conference, Vol. 4,
163-176.

Wang, F. (2013), "Textiles for protective, military sports footwear " in A. Luximon (ed) Handbook of sports footwear
design and manufacture, Woodhead Publishing Limited, New Delhi — India, 318-320.

Watson, W., and Grosicki, Z. (1975). "Watson's Textile Design and Colour: Elementary Weaves and Figured
Fabrics,” (7th ed.). London: Newnes Butterworths.

Yick, K.L., and Tse, C.Y. (2013). "Textiles and other materials for orthopedic sports footwear insoles,” In Handbook
of sports footwear design and manufacture. Woodhead Publishing.; 341-371.

Yoo, s., and Barker, R. L. (2005). " Comfort Properties of Heat-Resistant Protective Workwear in Varying Conditions
of Physical Activity and Environment, ", Textile Res. J., Sage Publications, 75(7),523-530.

Zhiwen, L.u., Jiang, G., Cong, H., and Yang, X. (2016). "The Development of the Flat-Knitted Shaped Uppers Based
on Ergonomics," AUTEX Research Journal, 16(2) , 67-74.

Paper History:

Paper received August 9, 2023, Accepted September 27, 2023, Published on line January 1, 2024

International Design Journal This work is licensed under a Creative Commons Attribution 4.0 International License


http://creativecommons.org/licenses/by/4.0/
https://pubs.itc.stttekstil.ac.id/index.php/itc/issue/view/2

