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The Effect of Electrolyte-coating on the Mechanical Performance of
Carbon Fabric for Multifunctional Structural Batteries

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

ABSTRACT: Multiscale multiphysics in structural batteries make mechanical property testing difficult. In this research,
the effect of electrolyte-coating on the mechanical performance of carbon fabric was studied using a suitable mechanical
test method for structural batteries. For this experiment, two types of specimens were determined their dimension
according to ASTM. One type of specimen was smaller than the standard dimension. The specimens were coated by
spreading the electrolyte material on carbon fabric, hardened using epoxy, and tested for tensile properties using universal
testing machine. As a result, it was found that the mechanical properties of carbon fabric were not influenced by electrolyte
coating. In addition, the small-scale specimen used in this experiment was determined to be sufficiently reliable.
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Table 1. Specimens treatment

Speci
pe;;:len Process
#15 Specimens hardened using epoxy after cutting the car-
bon fabric as shown in Fig. 3 (1) dimension
Specimens coated by spreading the electrolyte material
#6~10 |on carbon fabric and hardened using epoxy after cut-
ting the carbon fabric as shown in Fig. 3 (1) dimension
#1115 Specimens hardened using epoxy after cutting the car-

bon fabric as shown in Fig. 3 (2) dimension

Specimens coated by spreading the electrolyte material
#16~20 | on carbon fabric and hardened using epoxy after cut-
ting the carbon fabric as shown in Fig. 3 (2) dimension
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Fig. 4. Prepare for electrolyte coating

Table 2. Specimens treatment using solid electrolytes

Specimen

Process
No.

Specimens completely coated by spreading the solid

#6~10 . .
electrolyte material on gauge section

Specimens partially coated by spreading the solid elec-

#16~20 . .
trolyte material on gauge section
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Table 3. Average tensile stress and statistics

Specimen | Average tensile Standard Coefficient of
No. stress [MPa] deviation [MPa] variation
#1~5 451.72 28.15 0.062
#6~10 260.46 9.39 0.036
#11~15 397.04 22.41 0.056
#16~20 407.64 21.94 0.054
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Fig. 9. Average tensile stress and Standard deviation
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