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Extended Abstract 
Textiles have been suggested in the applications of electromagnetic shielding effectiveness (EMSE) due to the increase 

of the concerns about health issues caused by human exposure to the radiation [1]. A lot of products are made of metallic 

yarns like copper and silver for EMSE applications [2,3].  

In the present study, the silver multifilament yarn (6×0.04 mm) was coated with PA6,6 by adding an adaptive head to 

the extrusion process. For this purpose, PA6,6 was melted through the extrusion and formed a coating on the silver 

multifilament through the spinneret. The main idea was to protect silver from mechanical abrasion, oxidation, and corrosion. 

Also, the probable skin touch with the wearer is avoided using the coated silver with PA6,6.  

The main objective of the present study was to investigate the synergism between two types of conductive yarns (core-

sheath as main yarn and conductive filament as supporting yarn) on EMSE of a woven structure while they either positioned 

parallel or perpendicular to each other. Therefore, three woven fabrics were manufactured; the first fabric was manufactured 

using the produced core-sheath yarn as stuffer weft in the middle of the compound woven structure (S1). It should be 

mentioned that the exterior layers of the woven structure were made of cotton yarns. Second fabric was weaved by adding a 

conductive filament of PA6,6-based nanocomposite containing multiwall carbon nanotubes and carbon black which was 

formerly produced using the extrusion process [5] to the compound woven structure when both the conductive yarns were 

overlapped. As a result, the second woven fabric was manufactured using both the core-sheath yarn and conductive filament 

as stuffer weft yarns while the yarn density and fabric structure remained unchanged (S2) in order to investigate the effects 

of adding a different kind of conductive material on EMSE. The third woven fabric was also made using core-sheath yarn in 

the warp direction and conductive filament in weft direction (S3). 

After that, the EMSE of the samples (S1, S2, and S3) was measured in an anechoic chamber for the frequency range of 

1-6 GHz [4]. EMSE of S1 was 25 dB at its maximum in the frequency band of 1-6 GHz while it was decreased by increasing 

the frequency from 1 to 6 GHz. Also, the maximum EMSE was 35 dB for S2 while the EMSE difference between S1 and 

S2 was decreased at a higher frequency (~ 3dB at 6 GHz). The maximum level of EMSE for S3 was 28 dB. 

All three manufactured compound fabrics (S1, S2, and S3) were shielding enough to be applied in EMSE applications. 

However, using both conductive yarns in one direction led to higher EMSE level (35 dB vs 25 dB) when other parameters 

like yarn density and pattern remained unchanged. The reason correlated to the amount of the conductive materials in S2 

compared to S1. On the other hand, the EMSE of S3 was slightly higher than S1 (28 dB vs 25 dB) and it was relatively low 

compared to S2 although the same amount of conductive yarns was used in both S2 and S3. It should be mentioned that the 

directive vertical antenna polarization was used in EMSE measurement in an anechoic chamber.  

To conclude, the conductive yarn orientation plays an important role along with conductive materials quantity in EMSE 

level of the manufactured fabrics while the fabric structure was kept the same among all the samples.  
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