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A Study on the Edge Following of Task Object by Industrial Robot
Using F/T Sensor
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ABSTRACT

In this paper, a force control algorithm for edge following task is suggested. Through the contact state
modeling between rigid part and end-effector of robot, contact force and contact angle that are essencial
parameters to build the control strategies for following movement of end-effector are derived. From these
two parameters, we discriminate the every contact state into 8 cases and calculate the new moving position
and direction simply. For the experiment, RX90 robot from Staubli with robot language V" is applied and
F/T sensor is attached to the wrist of robot with RCC. Finally, 3 edge following experiments including the
following of corner point are executed with successful results.
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Fig.1 Contact Force Modelling of F/T sensor & RCC
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Table 1. Torch Processing Direction with Contact States

Case | Sign of I | Sign of F, | Contact Angle(8)
case 1 | Positive DC! 0

case 2 | Positive Positive 0<f<}
case 3 DC! Positive z

case 4 | Negative | Positive g<b<m
case 5 | Negative DC! 0

case 6 | Negative | Negative —-r<f< -3
case 7 DC! Negative -3

case 8 | Positive | Negative ~2<f<0
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Table 2. Specification of the F/T Sensor

Specification | Values
Sensing Ranges

Force range, (+N) 130
Torque range, {£Nm) 10
Resolution

Fo By (N) 0.10
F.,(N) 0.20
T Ty, 1., (Nm) 0.005
Stiffness

K., Ky, (N/m) 8.8 x 10°
K., (N/m) 17 x 10
K., K., (Nm/rad) 10 x 10°
K:,, (Nm/rad) 16 x 10°
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Fig. 10 Force values when the tip moves to -X axis
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Fig. 14 Force values when the torch is around the corner
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Fig. 17 Picture of edge following
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