James Parmelee

Reliability Assesment of Ultra Capacitors Under Various Stress Shock Conditions

Ultra capacitors are devices that store charge electrochemically. One major factor hindering ultra capacitors from
competing with batteries is less energy density, the amount of energy capable of being stored in a certain volume.
Current research indicates that carbon nanotubes improve energy density. Vertically aligning the carbon nanotubes
eliminates space for charged particles to shift or bounce” around and in doing so maximizes energy density. This
research tested ultra capacitors under various stress-shock conditions.

Ultra capacitors were constructed and tested inside the FastCAP laboratory using high tech equipment. Each cell was
made by hand and then tested under various shock conditions on a vibration table. Results show that after cycling
through a variety of vibration conditions only minor degradation was noticed in each of the cells. It was found that after
certain periods of time ultra capacitors ability to discharge were hindered and there was minor degradation. Due to time
constraints, this data is limited and the cells were not able to be tested until failure. Future research may propose a
longer testing period and to test until ultra cap failure.
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