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Mechanical Properties Testing and Torque Analysis with
Carbon Nanotube Composite Materials

FENG —MIN LAI, ZHI-JIA ZHANG, YU-HUA WU

Department of Materials Science and Engineering, Da-Yeh University

ABSTRACT

The paper studies the structure of flywheel which is forged material selection and stress
analysis. In recent years, flywheel energy storage system main research focuses on how to improve
the flywheel energy density and lower power consumption with during operation. The study is final
objective of manufacture flywheel body which uses weight ratio of high-strength composite materials.
The paper discusses carbon fiber or fiberglass and epoxy adding carbon nanotube and graphene to
produce high-strength composite materials, which use the adding carbon nanotubes and graphene
composite materials to manufacture the standard specimen, then MTS machine tensile test to measure
mechanical properties such as Young's modulus, tensile strength. In this paper, the use tensile testing
which understand the differential adding materials to compare mechanical properties of composite
materials, has successfully completed tensile testing result for adding carbon nanotube and graphene
in the glass fiber composites, which have added glassy carbon nanotube and graphene fiber composite

materials than the failure strength of the original glass fiber composite materials to enhance 15~20%,

P6-1



so that a high-strength composite materials. The technique can be applied to future high-strength

carbon fiber composite materials to produce high-strength flywheel, can improve the operating speed,

making the flywheel is not easy failure. In theory, the paper use finite element analysis (FEM)

program (ANSYSS software) to explore displacement analysis and stress analysis for flywheel subject

torque force, and calculation the acceptance criteria which can withstand the maximum speed and the

starting torque of the flywheel to establish a standard flywheel analysis model.
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