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In nuclear facilities, many robots such as crawler-type, arm-type, and multi-joint manipulators perform
maintenance work and internal investigation in areas with a high-dose radiation environment where
humans cannot be present for a long time. Recently, in the decommissioning process of the Tokyo Electric
Power Company HD Fukushima Dai-ichi nuclear power plant, various robot technologies such as a remote
operation vehicle, shape-changing robot, and small robot equipped with a gamma camera have been
utilized to measure the inside of the reactor building.

On the other hand, humanoid robots suitable for nuclear facilities will be required in the future.
Humanoid robots are expected to replace human tasks in a radiation environment, including debris
removal, equipment maintenance, and disaster countermeasures. That contributes to reducing the risk of
radiation exposure to humans and improves work efficiency. Accurate sensing of tactile and temperature
information is crucial for the seamless functioning of humanoid robots. Furthermore, the robot's equipped
sensor needs radiation and shock resistance for remote sensing in a radiation environment.

Therefore, we focused on a rubber sensor utilizing magnetic compound fluid (MCF). The MCF rubber
sensors are highly effective in providing tactile and temperature sensitivity, which makes them suitable for
use in a haptic sensor of a humanoid robot. Additionally, it can be applied to radiation measurement and
energy harvesting device.

In this study, we conducted to explore the potential of using MCF rubber sensors for tactile sensing and
energy harvesting in a radiation environment. Therefore, we applied the MCF rubber sensor to develop
new elements, an energy harvesting device for radiation, and haptic sensors for humanoid robots, based
on past research of functional fluid, semiconductor devices, and artificial skin that mimics human skin
tissue. Finally, we conducted to evaluate the voltage generation efficiency of y-ray, characteristics of AC
properties, and tactile and temperature sensitivity of the developed devices. As a result, MCF rubber

sensors are effective for sensing using humanoid robots in nuclear facilities.
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