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Electrical and Physical Properties of Sheath-core Type Conductive
Textile Sensor with Home-Textile

Kwang-Nyun Cho" and Hyun-Mi Jungm
UKorea Research Institute for Fashion Industry; Daegu, Korea
2)Dept. of Textile Business, Bucheon University; Bucheon, Korea

Abstract : The usage of textile-based sensors has increased due to their many advantages (compared to IT sensors)
when applied to body assessment and comfort. Textile-based sensors have different detecting factors such as pressure,
voltage, current and capacitance to investigate the characteristics. In this study, textile-based sensor fabrics with sheath-
core type conductive yarns were produced and the relationship between capacitance changes and applied load was inves-
tigated. The physical and electric properties of textile-based sensor fabrics were also investigated under various lam-
inating conditions. A textile based pressure sensor that uses a sheath-core conductive yarn to ensure the stability of the
pressure sensor in the textile-based sensor (the physical structure of the reaction characteristic of the capacitance) is
important for the stability of the initial value of the initial capacitance value outside the characteristic of the textile struc-
tural environment. In addition, a textile based sensor is displaced relative to the initial value of the capacitance change
according to pressure changes in the capacitance value of the sensor due to the fineness of the high risk of noise gen-
eration. Changing the physical structure of the fabric through the sensor characteristic of the pressure sensor via the
noise generating element of laminating (temperature, humidity, and static electricity) to cut off the voltage output element

to improve the data reliability could be secured.

Key words: capacitance sensor(d 3-8 & 4l4), sheath-core type conductive fiber(th&2= A1), smart textile(=
ulE ), intelligent textile(X5% 41 {), pressure sensor(%}E Al4])
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Table 1. Characteristic of Sheath-core fibers

Yarn count (Ne) 10.1 (including metal thread yarn counted : 5.3)

11.04 (Twist Multiplier : TPI:TMX\/yam count,
TPM=TPI/0.0254)

Twist direction Z

Fiber mixture (%) Cotton 56 / Cu 43.5

Twist level (TPM)

»

Fig. 1. Characteristic of Sheath-core yarn.
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Table 2. Weaving conditions

Table 3. Laminating conditions(I)

Equipment Work conditions PU compound(Skin) PU compound(Adhesive)
. SUZUKJ - Width: 7.0 meter - Tension: No Finishing agent Content(PHR) Finishing agent Content(PHR)
Warping Wf*r‘;l:::elg _ RPM: 75 - Efficiency: 40% PU resin 100 PU resin 100
DMF 10 DMF 10
Weavin Rapier - RPM: 370 - Efficiency: 50% MEK 10 MEK 10
VIng loom - Warp Tension: 80 kgf
. TOL 15 TOL 10
Inspection - Visual inspection
standards P - - AC-G 3
- - H-500 12
Viscosity(cps) 6,000 Viscosity(cps) 6,000
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Table 4. Laminating conditions(Il)
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Fig. 2. Textile base sensor test with pressure.
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Fig. 3. Electricity characteristic test composition of textile base sensor.
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Fig. 4. Initial capacitance change of textile-based sensor with times.
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Fig. 5. Capacitance change of textile-based sensor with pressure.
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Fig. 6. Initial voltage change of textile-based sensor (standard : 2.5V).
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Fig. 7. Voltage change of textile-based sensor with pressure (standard :
2.5V).
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Fig. 8. Initial voltage change of textile-based sensor with laminating,
antistatic finish (standard : 2.5V).

Table 9. Initial voltage change of textile-based sensor with laminating,
antistatic finish (standard : 2.5V)

Sample Beginning voltage range (V)
PU compound (SKIN) 2.50 ~ 2.51
PU compound (Adhesive) 2.50 ~ 2.51
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Table 10. Initial voltage change of textile-based sensor with laminating,
antistatic finish and pressure (standard : 2.5V)

Sample Initial voltage range (V)
PU compound (SKIN) 2.51 ~ 270
PU compound (Adhesive) 2.50 ~ 2.71
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Fig. 9. Initial voltage change of textile-based sensor with laminating,
antistatic finish and pressure (standard : 2.5V).

Table 11. Threshold point of textile base sensor

Sample Sensing range
PU compound (SKIN) lkg ~ 5kg T
PU compound (Adhesive) lkg ~ 5kg T
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