




Fig. 1. Schematic diagram of the research methodology showing the 
experimental workow. The study investigates three variable parameters: 
weave structure (plain vs. twill), yarn linear density (117/17 vs. 235/36

 dtex), and ply number (single vs. two-ply

 

 

Fig.  2. Silver-coated polyamide conductive yarns used as sensing elements: 
(a) Shieldex® 235/36 (single-ply) and (b) Shieldex® 117/17 (single-ply)
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Yarn Type

 

Shieldex 
117/17 + B

 

Shieldex 
117/17 + B ×2

Shieldex 
235/36

Shieldex 
235/36 ×2

Metal 
Plated

 

99.9

 

%

 

Pure 
Silver (+B 
coating)

 

99.9 % Pure 
Silver 

 

99.9 % Pure 
Silver 

99.9 % Pure 
Silver (+B) 

Yarn 
Count (raw)

 

117

 

dtex 

 

117 dtex (×2 ply 
twisted)

  

235/36 dtex 
Raw 476 dtex 
(×2 ply) 

Yarn 
Count 
(silverized)

140 ± 6 dtex 
280 dtex (×2 
ply)

295 dtex 590 ± 15 dtex 

Electrical 
Resistivity

< 1.5 k Ω/ m < 1.5 kΩ/m ≤ 2.5 k Ω/ m 

< 80 Ω/m ± 30
Ω/m 

   
 

 
  

 

TABLE II 
 Physical and electrical properties of Shieldex® 

silver-coated polyamide 6.6 conductive yarns used in this study.

Fig.  3. Manufacturing of woven temperature sensors using a 
manual dobby handloom. pattern



Fig.  5.  Relative resistance change (ΔR/R₀ × 100%) as a function of 
temperature for all eight woven sensor congurations (S1-S8). Each data 

point represents the mean of three replicate samples with 10 measurements 
each. All congurations show linear positive temperature coefcient 

behavior, with slopes corresponding to TCR values ranging from 
2.51 × 10⁻³ to 2.91 × 10⁻³ °C⁻¹. 



Fig.  6.  Resistance drift after ve thermal cycles between 30°C and 60°C. 
Bars show percentage change in resistance at 25°C from initial to nal cycle; 
error bars represent propagated standard deviation. All congurations exhibit 

drift below 1.5%, demonstrating excellent stability. Plain weave sensors 
(S1-S4) show lower drift (0.71-1.11%) than twill weave sensors 

(0.95-1.43%). Two-ply congurations (even-numbered samples) show 
marginally lower drift than their single-ply counterparts.






