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The Effect of Glass Fabric Separator Elongation on Electric Property in

Structural Battery

Jae-Sung Shin*, Hyun-Wook Park*, Mi-Young Park*, Chun-Gon Kim*', Soo-Hyun Kim**

ABSTRACT: Structural battery has been researched extensively to combine the functions of the battery and structure
without gravimetric or volumetric increments compared to their individual components. The main idea is to employ
carbon fabric as the reinforcement and electrode, glass fabric as the separator, and solid-state electrolyte which can
transfer load. However, state-of-the-art solid-state electrolytes do not have sufficient load carrying functionality and
exhibiting appropriate ion conductivity simultaneously. Therefore, in this research, a system which has both battery
and load carrying capabilities using glass fabric separator and liquid electrolyte was devised and tested to investigate
the potential and feasibility of this structural battery system and observe electric properties. It was observed that
elongating separator decreased electrical behavior stability. A possible cause of this phenomenon was the elongated
glass fabric separator inadequately preventing the penetration of small particles of the cathode material into the anode.
This problem was verified additionally by using a commercial separator. The characteristic of the glass fabric and the
interface between the electrode and glass fabric needed to be further studied for the realization of such a load
carrying structural battery system.
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Fig. 1. Concept configuration of Structural battery[6]
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Table 1. Characteristics of the used material (a) Electrode (b) Glass

fabric separator (c) Commercial separator(celgard 2400)
(a) Electrode (Wellcos Corp.)

Cathode (LCO) Anode (Graphite)
Size (horizontal *| 245 mm * |[Size (horizontal *| 270 mm *
vertical) 180 mm vertical) 180 mm
Capacityperunit|; | Abjem?| CPAATPET 1351 Ab/em?
area unit area
Thickness Thickness
(with foil) 0.09 mm (with foil) 0.09 mm
R f acti R f acti
ate o aFtlve 95.6% ate o aFtlve 89.1%
material material
(b) Glass fabric separator (JMC Co., Ltd)
Glass Fabric 1581-E
. Warp G1501/2
Thread in used
Weft G 1501/2
. Warp 57 + 2 (Count/inch)
Density -
Weft 54 + 2 (Count/inch)
Mass per unit area 299 +18 (g/mz)
Fabric thickness 0.25 £ 2 (mm)
(c) Commercial separator (Celgard LLC.)
Celgard 2400
Microporous Monolayer Membrane (PP)
Thickness 25 um
Porosity 41%
Pore Size (Avg. Diameter) 0.043 wm
Puncture Strength 450 Grams
Tensile Strength, MD 1420 kg/cm’
Tensile Strength, TD 140 kg/cm?

Fig. 3. Cathode(Left) and Anode(Right) from Wellcos Corp
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Fig. 6. Schematic figure for the experiment condition
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Fig. 7. Experiment results graph (no extension)
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