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Development of a small 6-axis force/moment sensor for robot’s finger

G. S. Kim'(Contr. & Ins. Eng. Dept. GSNU), S. H. Lee(Contr. & Ins. Eng. Dept. GSNU)

ABSTRACT

This paper describes the development of a small 6-axis force/moment sensor for robot’s finger, which measures forces Fx,
Fy, Fz, and moments Mx, My, Mz simultaneously. In order to safely grasp an unknown object using the robot’s gripper, and
accurately perceive the position of it in the gripper, it should measure the force in the gripping direction, the force in the
gravity direction and the moments each direction, and perform the control using the measured forces and moments. Thus, the
robot’s gripper should be composed of 6-axis force/moment sensor that can measure forces Fx, Fy, Fz, and moments Mx, My,

Mz simultaneously. In this paper, the small 6-axis force/moment sensor for measuring forces Fx, Fy, Fz, and moments Mx,
My, Mz simultaneously was newly modeled using several parallel-plate beams, designed, and fabricated. The characteristic
test of made sensor was performed, and the result shows that interference errors of the developed sensor are less than 3%.
Thus, the developed small 6-axis force/moment sensor may be used for robot’s gripper.
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Fig. 1 Model of a small 6-axis force/moment sensor for
robot” s finger
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Fig. 2 Free body diagram of plate beams for a small 6-axis
force/moment sensor under the force Fx
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Fig. 3 Free body diagram of plate beams for a smali 6-axis

force/moment sensor under the forces Fz
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Fig. 4 Free body diagram of plate beams for a small 6-axis
force/moment sensor under the moments My
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Fig. 5 Free body diagram of plate beams for a small 6-axis
force/moment sensor under the moments Mz
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Table 1 Interference errors in characteristic test
Rated strain ( pum/ m ) and
Interference error (%)
Sensor

FIM Fx Fy Fz Mx | My | Mz
Fx=50N 10.5576{ -1.02| 0.78 | -0.68 | 4.10 | -0.56
Fy=50N |-0.0510.5307{ 0.50 | 3.35 { 0.79 | 0.26
Fz=50N [-1.27|-0.77 {0.5401} 2.25 | -4.23 | 0.13
Mx=5Nm | -0.13 | -2.05 | 0.41 {0.4587} 0.35 | -0.02
My=5Nm | 2.04 | -0.49 | -1.13 | 0.57 }0.4596{ 0.32
Mz=5Nm | 0.25 | -0.58 { -0.09 { -0.75 | 2.21 ]0.4652
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Fig. 6 Fabricated small 6-axis force/moment sensor for
robot’s finger
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