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GENERAL OBJECTIVES:  
1. Design and manufacture innovative textile materials with metallic and insulating (fire-proof) barrier layers; 

2. Investigate electromagnetic shielding and fire-retardant properties to demonstrate the improved multi-

functionality; 

3. Optimize the plasma process and material properties to insure reduced operation costs; 

4. Provide an exploitation and business plan based on LCA studies ready to use in the manufacturing textile 

industry. 

EXECUTION PHASES:  
Phase I. Design, manufacture, plasma treatment and characterization of textile with electromagnetic and fire-

retardant properties 

Period: April - December 2018 

Phase II. Optimization by modelling and experimentation of plasma treatment processes applied to textile 

materials to obtain multiple functionalities of electromagnetic attenuation and fireproofing (EMFiRe) 

Period: 2019 

http://texemfire.inflpr.ro/


Phase III. Life Cycle Assessment and elaboration of a business and exploitation plan in the field of manufacturing 

flame retardant textile materials with electromagnetic attenuation properties for Buildtech (EMFiRe) 

Period: January – September 2020 

NOVELTY ELEMENTS: 
The electromagnetic shielding effectiveness is improved with 10 dB, by magnetron plasma coating of a metallic 
layer in the range of 400-1200 nm, on both sides of a textile shield with inserted metallic yarns in warp and weft 
and achieves values of 60 dB. This result is “very good” according to the regulations of flexible electromagnetic 
shields for civil and professional use. Good fireproof results were obtained by polymerization of Apyrol in 
atmospheric plasma on the surface of the textile substrate.   

EXPECTED EXPLOITABLE RESULTS:  
Implementing into the production process of SC Majutex SRL of flexible electromagnetic shields made of woven 
structures, with applications in the technical textile domains Buildtech and Protech.  

OBTAINED RESULTS:  
1. Study regarding the interaction between electromagnetic waves (EM) and the structure of textile materials 
functionalized with metallic and fireproof layers used in EM shielding 
2. Comparative LCA study regarding electromagnetic and fireproof shields, obtained by classical and plasma 
magnetron processes 
3. Manufacturing technology of textile shields from woven structures with metallic yarns and metallic plasma 
coating in the range of hundreds of nanometres 
4. Products of textile electromagnetic and fireproof shields based on woven structures – 5 variants 
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9. V. Satulu, B. Mitu, I.R. Radulescu, R.M. Aileni, G. Dinescu, Preparation of superhydrophobic cotton fabrics 
based on fluorocarbon compounds by plasma methods, poster ID 512, 24th International Symposium on Plasma 
Chemistry (ISPC 24), Sunday – Friday, 9 June – 14 June 2019, Naples. 
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achieved by magnetron sputtering deposition, Technical Textiles - Present and Future Symposion; Iasi; Romania, 
November 15, 2019 (poster presentation). 
12. L. Surdu, I.R. Rădulescu, B. Mitu, Research regarding achievement electromagnetic shields based on textile 
substrates, Simpozion AGIR – Progresul Tehnologic Rezultat al Cercetarii Ediția a XIV –a / 9 mai 2019 (oral 
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• Patent Applications: 1 
Cerere brevet A00681/30.10.2020, “Un nou tip de structura compozita textil/metal cu proprietati de ecranare 

electromagnetica”, autori: B. Mitu, Gh. Dinescu, T. Acsente, L. Surdu, I.R. Radulescu, I. Mancasi. 

• Book chapters: 2 
1. I.R. Radulescu, L. Surdu, E. Visileanu, B. Mitu, C. Morari, Life Cycle Assessment of flexible electromagnetic 

shields, DOI: 10.5772/intechopen.99772, Intechopen chapter in book Electromagnetic Compatibility, 2021. 



2. I. R. Radulescu, L. Surdu, E. Visileanu, C. Morari, M. Costea, Modeling and Validating Analytic Relations for 

Electromagnetic Shielding Effectiveness of Fabrics with Conductive Yarns, DOI: 10.5772/intechopen.95524, 

Intechopen chapter in book Textiles for Functional Applications, 2021. 
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