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Study on a gravity compensator for the robot
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ABSTRACT : In the past, a design and andlysis of a gravity compensator{ GC) based on a tortional spring, which is a new device to
reduce the joint torque of robots caused due to gravity is presented. By applying the GC to the robot joints, the load torques applied to the
robot joints due to gravity are relatively reduced such that the performance of the joint actuation motor of the robot can be improved. The
characteristics of the GC is studied through experiments. Also, an application of the GC to the exo-skeleton device is introduced.
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Torsion bar... Link2

Fig. 2 Joint Link with gravity compensator
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Fig. 3 Operational structure of the torsionbar
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Fig. 4 Performance test of gravity compensator
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Fig. 5 Test result of gravity compensator
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Table 1 Test result of gravity compensator

Load(kgf) Theoretical Test
2.5 5.83 5.94

5 11.63° 10.7°

7.5 17.34 16.1°
10 22.91° 20.9°
12.5 28.2%° 259
15 33.42° 30.1°

Table 2 Body size in age group

5 3 | 25~294) | 30~3441 | 35~394] | 40~494]
ol yul 331 333 334 330
dote] A Zo] 295 289 284 281
27 931 926 925 916
the} 7S o] 1068 1059 1053 1038
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Table 3 Weight in age group

a9 = 5Alkg) H| 3L
18~244 68.5

25~394 71.3
40~594 69.9
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Fig. 6 Joint structure of exoskeleton
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Fig. 7 Design of the exoskeleton
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