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Preparation of flexible all-braiding triboelectric nanogenerator

LI Hui' WANG Jiaona' ZHAO Shuyu' LI Congju’
(1. School of Materials Science & Engineering Beijing Institute of Fashion Technology Beijing 100029 China;
2. Beijing Institute of Nanoenergy and Nanosystems Chinese Academy of Sciences Beijing 100083 China)

Abstract In order to well fit human body with flexible all-braided triboelectric nanogenerator ( FTNG)
and easily prepare FTNG the FTNG was garmented. By using cone-spinning method the skin-core
structured composite yarns were formed by winding polyamide ( PA6) and polyester ( PET) sewing yarn
onto the surface of Ag fiber surface respectively. These composite yarns were woven into self-powered
fabrics with a shuttle in which PA6 cortex and PET cortex were used as friction layer and the core layer
of Ag fiber was used as electrode for effective biomechanical energy harvesting and active wearable
electronics. Based on the skin-core structured composite yarns and the advanced 2-D structural design

the open circuit voltage and short circuit current are 20.0 V and 1.50 wA respectively and the
maximum peak power density can reach 1.6 mW/m’. In addition the collected power is capable of
charging a commercial capacitor.
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Fig. 1 Schematic illustration of FTNG
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Fig.2  Working principle of all-braided FTNG
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Fig.3 SEM image ( a) and physical map (b) of FTNG 9
4

Fig.4 Electrical outputs curves of all-braided FTNG. (a) Voltage change curve with time; (b) Current change curve

with time; ( ¢) Quantity of electric charge curve with time; ( d) Voltage and power change curve with time
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Fig.5 Curves of charging capacity
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Fig.6  Charging circuit
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