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industrial production lines. This study proposes a robot manipulator equipped
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with a counterbalancing mechanism that reduces the power of actuators required

to drive the robot, thus keeping a human worker safer in a human-robot
collaborative environment. A counterbalancing torque that exactly cancels out
the gravitational torque in the proposed mechanism is generated by restoring the
force of a spring in the counterbalancing mechanism. A prototype design and

experimental results are presented to verify the effectiveness of the proposed
Clamping force method.
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Fig. 8 Validation results with the active compensating scheme

Fig. 7 Validation results without the active compensating scheme
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