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Energy demand has been increasing due to worldwide population growth and
industrialization, and further energy saving technologies are required due to the depletion of

fossil fuels and environmental problems.

A regenerative brake mechanism using a motor and a battery is widely applied to hybrid

vehicles. On the other hand, there exist several studies on a mechanical regenerative brake
mechanism using elastic materials for energy storing. It is reported that these mechanisms
have higher regenerative ratio than electric one. However, designed transmission to make use

of elastic materials as driving mechanism is required.

An experimental system that has a regenerative brake
mechanism with a spiral spring is developed, and the effectiveness
for energy saving is investigated. In addition, a controller for
applying to moving machines that combining a spiral spring and a
motor is implemented.

Figs. 1 and 2 show a structure of the developed system and a
photograph, respectively. Experimental results show that the
proposed system has high efficiency of energy regeneration, and
proposed controller that combined a typical PID controller and a
disturbance observer can improve the ability to follow the target
velocity trajectory.

Improving the efficiency of energy regeneration, the application of

the proposed system to an industrial machine, and combining
with electrical regenerative brake are left for future work.
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Fig.1 Structure of experimental system

Fig.2 Experimental system
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