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Development of the Intelligent Gripper Using Two 3-axis Force Sensor

Gab-Soon Kim*

ABSTRACT

This paper describes the development of the intelligent gripper with two 3-axis force sensor that can measure forces
Fx, Fy, Fz simultaneously, for stably grasping an unknown object. In order to grasp an unknown object using an
intelligent gripper safely, it should measure the force in the gripping direction and the force in the gravity direction, and
perform the force control using the measured forces. Thus, the intelligent gripper should be composed of 3-axis force
sensor that can measure forces Fx, Fy, Fz at the same time. In this paper, the intelligent gripper with two 3-axis force
sensor was manufactured and its characteristic test was carried out. The fabricated gripper could grasp an unknown
object stably. Also, the sensing element of 3-axis force sensor was modeled and designed with five parallel-plate beams,

and 3-axis force sensor for the intelligent gripper was fabricated. The characteristic test of the made sensor was carried
out.
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Fig. 2 Model of a 3-axis force sensor
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Fig. 3 The finite element meshes of sensing elements for
FEM analysis

Fig. 4 The deformed shape under force Fx
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Fig. 5 The deformed shape under force Fy

Fig. 6 The deformed shape under force Fz
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Fig. 7 Locations of strain gages of 3-axis force sensor
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Fig. 8 Fabricated 3-axis force sensor
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Fig. 9 Experimental set up for 3-axis force sensor
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Table 1 Rated strains of 3-axis force sensor 1 and 2 in
theory and characteristic test

Rated train(mV/V
Sensor | Analysis ated train(mV/V) Error(%)
Sensorl I Sensor2
FEM 47
Fx 0.476 6.30
Test | 0.449 | 0.446
FEM 475
Fy 0 4.84
Test | 0457 | 0452
FEM 47
Fz 0478 5.23
Test | 0493 | 0.503
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Table 2 Interference error of 3-axis force sensor 1 and 2
in characteristic test

Fx sensor(%) Fy sensor(%) Fz sensor(%)
Sensgr

Senl Sen2 | Senl | Sen2 | Senl | Sen2
Force
Fx=10N - 0.28 | 029 | 020 | 0.20
Fy=ION | -045 | -0.90 - 020 [ 020
Fz=10N_| 022 | 090 | -028 | 0.29 ;
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