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A Study on the Force Control of a Robot Manipulator in the Deburring Process
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ABSTRACT
In this paper, the external force control and hybrid force control algorithms are proposed to apply Deburring process. The
purpose of adjust which can be implemented to on unknown environments, adaptive control law(MRAC) is adopted. If a
model system is given, the plant system can be controlled on the way which we will introduce to. We showed the validation
and the possibility of Deburring process with multi-dimensional force control Idea through experiments. The experimental

result show the validity of Deburring in the robot manipulator.
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Fig.1 Tracking motion in the plane

Fig.2 Tracking motion on the edge
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Fig.3 Statics in F/T sensor
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Fig.4 Hybrid External Force Control Scheme
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~ frame t : tracking frame
frame o : object frame

Fig.5 Tracking motion on real space
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Fig.6 Feedback loop with unknown system
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(c) The step response to K ,, variation
Fig.7 The step response in PID Control(30N)
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3.2 S HO(MRAC)

Alz=gde] steulgrl Algdez nHSHol vEd
A4 Aoz PDAEE FEHF 45& 7T
4 vk 28y 289 A w2} FA%y Ag
7} EAqs 2 AT Fol FeelE ko] dFaA Wt
32 dck tigo} AN 3§ Aoz HE4Ld By A
o B4AlTE A" & 4FE uAA drth o
gigt Al2=vle] AsAl di3strl Hste] H-g Ao
(MRAOE A &37]= §3drt

35
s} o — - o
\

25

0
°

Force(N)
&

10 f

—————.

o 2 4 L3 8 10
Time(sec)

Fig.8Response on Adaptive Control(period=4sec,30N)
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Fig.9 The step response in PID Control( K. K, ., K ;)
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Fig.10 Response on Adaptive Control(period=4sec,30N)
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