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Proposal of compensation method by mechanical compliance for cooperative assembly system
consisting of three industrial manipulators with wires
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Fig. 1 Cooperative system model using wires
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Fig. 2 Schematic model of assembling work
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Fig. 3 The geometric relationship of robot hand and object
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Fig. 4 Schematic model at the time of contact
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Fig. 5 equilibrium position model of forces
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Fig. 6 Experimental system
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Fig. 7 Configuration of experimental system
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Fig. 8 Experiment

Table 1 position displacement value and Force displacement value

Movel | Move2 | Move7 | Move8 | Move9
Ax[mm]| -184 273 30.6 -29.2 -0.6
Ay[mm]| 199 20.7 16.9 -17.0 6.0
Az[mm] | -10.3 -7.8 -7.9 6.4 -19.2
Af,[N] 0.5 -1.0 -4.5 3.8 4.6
Afy[N] 34 -2.4 -2.6 33 0.9
Af,[N] -2.9 2.7 -0.6 -1.5 23

Table 2 Spring constant value

Movel | Move2 | Move7 | Move8 | Move9

kx -0.03 -0.04 -0.15 -0.13 -7.20
ky 0.17 -0.12 -0.16 -0.20 0.15
kz 0.28 -0.35 0.08 -0.23 -0.12
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