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This thesis is the study of using finite element method to design strain-gage-type
force-torque sensors. The CATIA with ANELFINI (Finite Element Module) is used for the
study. The objective is to improve the sensor (Sensor 1) performance developed by the
Robotic Lab at Chulalongkorn University. The proper finite element model with reasonable
boundary conditions is obtained. With the finite element models, Sensor | is modified to

obtain the new sensor (Sensor Il) with better performance. The result from the analysis i
verified with the experiment.

Indices used to compare how well the force-torque sensors are the strain
sensitivity and the condition number. The experiment shows that Sensor Il has better
performance. When they were compared by the strain sensitivity : for force along X-axis, Y-
axis and Z-axis increase 201.571%, 203.209% and 15.464% respectively, for the moment
along X-axis and Y-axis increase 19.012% and 17.948% as well, but the moment along Z-
axis decrease 31.275%. The condition number is also improved from 815.46 for Sensor | to
425.74 for Sensor I1. From the both indices, it can be concluded that Sensor Il has better
performance than Sensor |. With the help of finite element analysis, the time used for the

design and analysis to obtain the better strain-gage-type force-torque sensors can be
reduced.
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