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Abstract— Recently, study of functional clothing for vital sensing is focused on improving conductivity and decreasing
resistance, in order to enhance the electrocardiogram(ECG) sensing accuracy and obtained stable environmental durability on
operation condition. In this study, four ECG fabrics that having different componnt yarns and weaving structures were produced to
analyze their environmental durabilities and electric properties under general operation conditions including different physical and
chemical stimulation. For outstanding electric properties and physical properties, the optimized ECG sensing fabric should consist of
a fabric of 2 up 3 down twill structure containing 210de silver-coated conductive yarmns and polyester yamn in warp and weft
directions respectively. The selected fabric has 0.11£2 which is relative lower resistance than otherwisely produced fabrics under
ECG measurement condition. And it has 7% stable resistance changes under 25% strain and repeated strain.
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Table 1. Basic properties of PET and conductive yarns
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Sample Resistence  Fineness Initial Breaking Tenacity Content ratio of Ag
P (82/cm) (drH) modulus strain(%) (g/d) partcle(wt.%)
PET - 75/36 - 34.9+1.2 4.54+0.3 None
Silver
34.5 140/24 23.143.1 34.542.3 7.7+0.6

coated yarn 1 10

Silver 22.0 21048 26316 39.343.1 10.241.3
coated yam 2

BIRGMIIBEISIX] A 237 H 32



A28 ECGUA HAHE 28 MATRZ L WHH0l e D=7 1221 |

Table 2. Weaving structures of ECG sensing fabric

Sample . . Fineness Density(ply)
D Structure Consist of fabric (Denier) Warp Weft Remarks
Warp : PET 150
A 60 40 2up 3down
Weft : Conductive yarn 1 140
Warp : PET 150
B 58 42 5H3C
Weft : Conductive yarn 1 140
Warp : PET 150
C 55 45 2up 3down
Weft : Conductive yarn 1 140
Warp : Conductive yarn 2 210
D 34 66 2up 3down
Weft : PET 140
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Fig. 1. Measuring apparatus of electrical properties.
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Table 3. Test conditions of chemical durabilities on acidic and basic solutions

Chemical durability testing solution

Sample

Treated time of acidic condition

Treated time of basic condition

ECG sensing fabric 2hours 4hours

6hours 2hours 4hours 6hours

@ ®

@A) ®

D

©) D

Fig. 2. Cross sectional structures of ECG sensing fabrics by warp direction(x500).

© o

Fig. 3. Cross sectional structures of ECG sensing fabrics by weft direction(x<500).
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Fig. 4. Weaving structures of ECG sensing fabrics(X65).
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Fig. 5. Physical properties of ECG sensing fabrics.
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Fig. 6. Resistances of ECG sensing fabrics.
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