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Prevention of Static Charge in Human Body Using Footwear Adhered with Conductive
Nonwoven Fabric
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We examined about the preventive method for static charge in human body generated by walking action using
footwear adhered with conductive nonwoven fabric to the back side. Static electrical propensities of human body were
assessed in accordance with the walking test defined in JIS L 1021-16. In order to confirm the anti-static effects for
size of conductive nonwoven fabrics, determinations of body voltages were carried out using conductive nonwoven
fabrics of ten size steps in the range of 2.36 cm” to 55.00 cm’. The body voltages were showed precipitous and liner
fall tendency less than the size of 5 cm” The body voltages were determined using eleven floor coverings and four car
mats as the samples. The body voltages obtained from the samples except a wooden floor covering were remarkably
decreased (Average of reduction ratios was 76%). To investigate anti-static performance of conductive nonwoven
fabric for various types of footwear, body voltages were measured using different fourteen types of footwear. As the
results, it was confirmed that the range of reduction ratios was from 58% to 86%.
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Table 1 Characteristics of conductive materials, electric resistances and body voltages obtained from JIS shoes adhered without or with
conductive materials.

Conductive Thickness of  Electric Electric resistance of Electric resistance of Body voltage (V) Reduction
material conductive resistance of JIS shoes  (Q) sole material of JIS ratio
material  conductive shoes (Q) (%)
(mm) material Without With Without With Without With
(9)) conductive conductive conductive conductive conductive conductive
material material material material material material
Conductive 1.20 72X10  54x10°  52X10°  25%10°  5.0x10° 8900 1500 83.1
nonwoven
fabric
Plain weave 0.50 5.6 54x10°  55x10°  2.5x10°  32X10° 8900 2400 73.0
fabric made of
carbon fiber
Copper leaf 0.09 44x10° 54%10°  56%X10°  25%X10°  2.8X10° 8900 6600 25.8
Aluminum leaf 0.01 27x10°  54x10°  50x10°  25x10°  27x10° 8900 7600 14.6
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Fig. 1 Position of back side of shoes adhered with conductive
nonwoven fabric.

a, toe; b, heel; ¢, arch of a foot; d, side of heel.
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Table 2  Anti-static effect variation with the position adhered
with conductive nonwoven fabrics.
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Table 3 Body voltage determined from several floor
materials.
Floor material Body voltage (V) Reduction
samples Shoes without Shoes with ratio
conductive  conductive (%)
nonwoven nonwoven
fabric fabric

Static unprotected carpet 8900 1500 83.1
Static protected carpet 840 150 82.1
Wool carpet 7200 1500 79.2
Wool 80%, nylon 20% carpet 5800 1200 79.3
Carpet tile A 1700 330 80.6
Carpet tile B 570 90 84.2
Resilient floor covering A 360 75 79.2
Resilient floor covering B 550 130 76.4
Ceramic tile A 4300 770 82.1
Ceramic tile B 3000 570 81.0
Wooden floor material 420 210 50.0
Car mat A 6100 1350 77.9
Car mat B 1300 270 79.2
Car mat C 300 90 70.0
Car mat D 110 30 72.7

Position of back Body voltage (V) Reduction
side of shoes Without With conductive ratio
adhered with conductive  nonwoven fabric (%)

conductive nonwoven fabric
nonwoven
a 7800 2400 69.2
b 7800 2600 66.7
¢ 7800 5800 25.6
d 7800 5500 29.5
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Fig. 2 Relationship between size of conductive nonwoven
fabrics and body voltages.
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Fig. 3 Relationship between the body voltages obtained from JIS

shoes and JIS shoes adhered with conductive nonwoven
fabrics for several floor materials.
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Table 4 Results of determination on the electric resistances of several footwear and the body voltages obtained from footwear adhered
without or with conductive nonwoven fabrics.

Footwear Upper  Sole material  Electric resistance of Electric resistance of Body voltage (V) Reduction
samples material of  of footwear footwear (Q) sole material (Q) ratio
footwear Without With Without With Without With (%)
conductive conductive conductive conductive conductive conductive
nonwoven nonwoven nonwoven nonwoven nonwoven nonwoven
fabric fabric fabric fabric fabric fabric
JIS shoes Leather  Vuleanized o 100 555100 25%10°  5.0x10° 8900 1500 83.1
rubber
Leather shoes Leather Leather 14X10°  1.1x10"° 1.6X102% 2.0x10% 9000 2400 733
Men’s shoes A Leather Foaming ¢ ) 10 9.5%10"  25x102  24%102 7200 2100 70.8
rubber
Men’s shoes B Leath. Foami
cns shoes cather QAMME 35510 42%10°  18X10°  2.6X10° 4500 1100 75.6
rubber
Men’s shoes C - Leather Foaming ) 10%  55%10°  25%10°  20%10" 9000 2300 74.4
rubber
Sport shoes Synthetic  Foaming /(513 ses1oB 90x102 1.0 10" 9000 1400 84.4
leather polyurethane
k sh Fabri lcani
Work shoes abric  Vuleanized 500100 365107 22%107  12X10" 8500 1200 85.9
rubber
High heel heti lcani
1gfi hee Synthetic  Vuleanized (512 75107 ggx10"  68x 10" 7000 2400 65.7
leather rubber
Pin heel Leath Vulcanized
mnhee cathet weamzed o 4x10° 26%x10° 12%10° 1.0X10° 3800 1600 57.9
rubber
Pumps A Leather  Vuleanized (o 1012 645102 25%102  3.5% 107 7800 2200 718
rubber
Pumps B Synthetic  Vuleanized o )01 505101 68%100  6.0% 10 5700 1300 772
leather rubber
Scuffs A Fabric  Polyurethane 4.7x10"° 53x10° 1.0x10° 1.5x10" 9300 2600 72.0
Scuffs B Fabric EVA 8.0x10" 80x10" 45x10" 6.8x10Y 6400 1500 76.6
Sandal PVC PVC 55X10%  64%x102 85x10"  9.0x10" 7800 1300 83.3
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