Emmanuel C Nsofor et al., J Aeronaut Aerospace Eng 2014, 3:2
http://dx.doi.org/10.4172/2168-9792.51.002

) 4
OMICSG oup

Conferences

Accelerating Scientific Discovery

2" International Conference and Exhibition on

Mechanical & Aerospace Engineering

September 08-10, 2014 Hilton Philadelphia Airport, USA

A symmetric angle-ply composite flywheel study for high-speed energy storage

Emmanuel C Nsofor and Michael A Conteh
Southern lllinois University, USA

his study on the symmetric angle-ply composite flywheel rotor was conducted to investigate the stress, strain and strength

ratio distributions for high-energy density storage applications. The rotor used in the study consists of multiple anisotropic
unidirectional plies. Because of the different ply orientations, the continuity conditions of the radial stresses and displacements
between plies were used to obtain a local stiffness matrix for each ply. Consequently, the global stiffness matrix for the rotor was
developed. The Tsai-Wu 3-D quadratic failure criterion in stress space was used to evaluate the strength ratio of the rings. The
study found that the circumferential stress increases as the ply angle increased in the circumferential direction, while the axial
stress decreased. The maximum circumferential stress obtained for the rotor for [£85°]S ply lay-up was 650 MPa. The highest
safe rotational speed was 33,000 rpm. Results from this study will contribute to further development of the flywheel that has
recently re-emerged as a promising application for energy storage due to significant improvements in composite materials and
technology.
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