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Development of a New Mechanical Safety Device for Human-friendly Robots
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Abstract: Human safety is one of the most important issues in human-friendly robotics. In this paper, we present a new
safety device to improve the safety of human-friendly robots for humans. The safety device consists of only mechanical
components without actuators, controllers, or batteries. The safety device is attached to each drive-shaft of the robot. If the
safety device detects an unexpected angular velocity of the drive-shaft or an unexpected large contact force between the
robot and the humans, the safety device can switch off the motors of the robot and lock the drive-shaft. Furthermore, we
develop a robot arm equipped with the safety devices. We experiment by using the developed robot arm. Finally, we verify
the effectiveness of the safety device from experimental results.
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Fig.1 Structure of the Safety Device
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Fig.3 Shaft-lock Mechanism
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Fig.4 Velocity Detection Mechanism
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Fig5. Developed Robot Arm
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Fig6. Experimental Setup (Force Detection)
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Fig.7 Experiment Result (Force Detection)
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Fig.8 Experimental Setup (Velocity Detection)
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Fig.9 Experiment Result (Velocity Detection)
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