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A Study on the Dynamic Characteristics of Robot Hand based on Segmented Control

S. H. Jeong(Mech. Eng. Dept., CSU), H. U. Kim, S. B. Choi, G. H. Kim, J. H. Park’(Grad., CSU)

ABSTRACT

In recent years, as the robot technology is developed, the researches on the artificial muscle actuator that enable
robot to move dexterously like biological organ become active. The widely used materials for artificial muscle are the
shape memory alloy and the electro-active polymer. These actuators have the higher energy density than the
electro-mechanical actuator such as motor. However, there are some drawbacks for actuator. SMA has the hysterical
dynamic characteristics. In this paper, the simulation of anthropomophic robotic hand is performed using ADAMS
and the segmented binary control for reducing the hysteresis of SMA is proposed. SMA is controlled by
thermo-electric module. The relations between the force and the hysteresis are developed to verify the validity of the
suggested method.
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Fig. 1 Segmented Binary Control
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Fig. 5 First Grip

Table 2 Input and Output of First Grip

Output of the | Output of the | Output of the
1st joint 2nd joint 3rd joint
Fist grip (deg/sec) (deg/sec) (deg/sec)
Input of the 1st]Input of the 2nd|Input of the 3rd
joint (mm) joint (mm) joint (mm)
60.0 30.0 70.0
Thumb 5.236 2618 6.1087
Fore finger 110.0 100.0 80.0
9.5993 8.7266 6.9813
Middle 110.0 100.0 80.0
finger 9.5993 8.7266 6.9813
Ring finger 110.0 100.0 80.0
9.5993 8.7266 6.9813
e 110.0 100.0 80.0
Litle finger]™ 5 593 8.7266 6.9813
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Fig. 6 Schematic Diagram of Positioning System
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Fig. 7 Force Measurement of Diameter 100um

Fig. 8 Force Measurement of Diameter 150um
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Fig 9. Displacement of 5 Segmented SMA Wire



Fig. 10 Displacement of 10 Segmented SMA Wire

Table 3 Displacement of Segmented SMA Wire 1 to
10

T3 Ad ¥ (nm)
147
2.67
3.90
5.26
6.44
7.97
8.98
10.33
11.63
12.99
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Fig. 11 Change of Displacement as a number of
Segmented SMA Wire
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Fig. 12 Hysteresis Characteristics of Segmented SMA
Wire & Normal control
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