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Abstract: In order to ensure the safety of the collaborative robot it is necessary to install torque sensors at the joints of the
collaborative robot.Torque sensors with compact size and high sensitivity are needed due to collaborative robot joint” s size limita—
tion and small load.To solve this problem an integrated structure of output shaft and sensor was proposed based on analysis of the
traditional cross-beam torque sensor.The mechanical model and mathematical model for the sensor were established. Response sur—
face methodology was employed to optimize the sensor structural parameters. Variables were designed by Box-Behnken design.
Then UG/Hypermesh was used for finite element simulation verification.The results show the optimized sensor has good anti-over—
load capability linearity and sensitivity.
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