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Fig. 1 5-Link robot manipulator
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Fig. 2 Schematic manipulator with 5 degrees of freedom
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Table 1 Base parameters for 5-Link robot manipulator
Base Parameter Identified Value
m,+m,+m,+m,+m; 2.89%10 [kg] msL,Lesx 3.22x10°? [kgm?]
l,z2z+ (my+m,+m;) L3 1.54 [kgm?] Hixy —1.79%107* [kgm?]
lszz + (m,+ms) L3 6.48x 107! [kgm?] Tsxx —lsyy 5.64%10°* [kgm?]
Lizz +lsyy +msLi 2.92%x107? [kgm?] D, 2.73%x10* [Nm™'s]
lszz 2.96x10? (kgm?] D, 3.51 [Nms]
m,;L,Leax+ (m,+ms) L,L; 6.08x10°! [kgm?] D, 1.28 [Nms]
m,L;Lgex +msLsL, 5.87X1073 [kgm?] D, 2.82x1072 [Nms]
m,L,L.x +msL,L, 5.87x1072 [kgm?] D 3.89x 107! [Nms]
msL;Lgsy 4.9X1073 [kgm?] F, 5.80%x10? [N]
m;L;Lgsx 7.67%X10"3 [kgm?] F, 9.57x10! [Nm]
m;L,Lgsy 4.94x107° [kgm?] F, 4.89X 107! [Nm]
msL,Lgsx 7.67x107? [kgm?] F, 2.39x10"? [Nm]
m;Lgsy 1.65x1072 [kgm] Fs 6.53x10! [(Nm]
m;L.Lgsy 1.08 <1072 [kgm?] f, 3.50% 102 [N]
m;sLgsx 2.56% 102 [kgm]
A /A 0
{ B}
> Y,

Fig. 3 Task for 5-Link robot manipulator

Work Surface

Go=( Xao,Yeo,Zso )
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Fig. 4 Orientation for a G_ frame Fig. 5 Base orientation for end effector
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Fig. 6 Block-diagram for a dynamic hybrid control system
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Table 2 Parameters with control simulation

0.00 [deg] a 2.0
—3.00x10 [deg] b 2.0x10

My 3.50x10™! (kg] C 1.3x107!

Dw 5.70x10* [Ns/m] d 5.5X1072

Kw 7.85%X10® [N/m] e 7.5
—_ 3.
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Fig. 7 A simulation result for position Fig. 8 A simulation result for force response
response
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Fig. 9 A simulation result for position error
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Hybrid Position/Force Control for
5-link Robot Manipulator
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In this paper we discuss some control performances of a robot manipulator which is
manufactured in our laboratory in order to write letters of calligraphy. The dynamic
base parameters of the manipulator are first identified and the manipulator is then
controlled by a dynamic hybrid position/force control method. The control errors for
trajectory tracking are discussed by a simulation method and the probability to realize
the calligraphy by robot manipulator is clarified.



