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Multi-axis force/moment sensor, which can measure force and moment, is useful for robotic force control. However, the 

smallest multi-axis force/moment sensor has excess height, which in effect worsens the stability of tasks. With the reason, it is

expected to develop a thin type multi-axis force/moment sensor, which enables robot hand to grasp object, as if it were human. In the 

present study, we aim to develop a thin type four-axis force/moment sensor, which can be mounted to finger cushion direction. Firstly, 

we designed four-axis force/moment sensor and optimized positions, placing strain gauges from finite element analysis. Secondly, we 

applied these determined positions from simulation model and obtained sufficient sensitivities in each axial force and twisting

moment around z-axis, as a result of sensitivity evaluation. Finally, we made a production model of four-axis force/moment sensor 

and performed characteristics test by applying determined positions. As results in the present study, we obtained sufficient 

sensitivities in each axial force and twisting moment around z-axis by sensitivity evaluation of experiments, and showed the 

effectiveness of the developed sensor. 
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Table 1. Technology Target Value. 

Fig.1. Overhead View of Four-Axis  

Force/Moment Sensor.  

Fig.2. Structure of the Production Model. 

Fig.3. Position to Paste Strain Gauges and Connecting  

      Diagram on the Four-Axis Force/Moment Sensor. 
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Fig.4. Coordinates of the Strain Gauges. 

Fig.5. Approximate Function of yx FF .

Fig.6. Approximate Function of zF .
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Fig.7. Approximate Function of zM .
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Table 2. Characteristic Value. 

Fig.8. Simulation Model.

Fig.9. Overhead View of the Production Model. 

Fig.10. Each Output of strain to xF .

Fig.11. Each Output of strain to yF .

Fig.12. Each Output of strain to zF .

Fig.13. Each Output of strain to zM .
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