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ABSTRACT

In recent years, as the robot technology is developed the researches on the artificial muscle actuator that enable

robot to move dextrously like biological organ become active. The widely used materials for artificial muscle are the

shape memory alloy and the electroactive polymer. These actuators have the higher energy density than the

electromechanical actuator such as motor. However, there are some drawbacks for actuator. SMA has the hysterical

dynamic characteristics. In this paper the segmented binary control for reducing the hysteresis of SMA is proposed

and the simulation of anthropomorphic robotic hand is performed using ADAMS.
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Fig. 1 Segmented Binary Control
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Fig. 2 Segmented Digital Control
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Fig. 3 SMA Digital Step motor
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Table 1 Conditions of ADAMS Modeling Output of the Ist Olﬂplﬂ of the 2nd Outpm of the 3d
Openttion Time 1 sec Fist o joint (deg/sec) | joint (deg/sec) | joint (deg/sec)
Input Displacement Translation - N gnp Input of the Ist{input of the 2nd{lnput of the 3nd
Finger Ling + Revolute Joint joint (mm) joint (mm) joint (mm)
SMA Displacement Link + Translational Joint Thumb 60.0 30.0 70.0
i}
Pulley : Joint |Rotational Ratio Il 5.236 2.618 6.1087
Coupling Translation 110.0 100.0 $0.0
SMA : Pulle e 0.087266462 : 1
Y1 Rotation Fore finger ™5 5993 $.7266 6.9813
Middle 110.0 100.0 80.0
3.1 22 o] XiMjy el finger 9.5993 8.7266 6.9813
Fig. 49 4HE 271482 22 o ZRYce) Ring finger |— 1100 100.0 80.0
AW 2RA=0 7o Ha QL Hel Jy) 9.5995 8.7266 69813
. . s S o 110.0 100.0 80.0
2 433 Fig 5= JUi9ES 273} First i
oo E = Lite finger) ™ <993 8.7266 6.9813
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Fig. 5 Fist Grip

Table 2 Input and Output of First Grip
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Fig. 6 Ball grip 1

Table 3 Input and Output of Bail Grip

Output of the 1st}Output of the 2nd }Output of the 3rd
Ball grip 1 joint(deg/sec) | joint(deg/sec) | joint(deg/sec)
Input of the Ist{Input of the 2nd{Input of the 3nd
joint (mm) joint (mm) joint (mm)
60.0 30.0 50.0
Thumb 5.236 2618 43633
Fore finger 35.0 80.0 9.0
3.0543 6.9813 0.7854
Middle 35.0 80.0 9.0
finger 3.0543 6.9813 0.7854
Ring finger 35.0 80.0 9.0
3.0543 6.9813 0.7854
. 35.0 80.0 9.0
Lite finger | 6543 6.9813 0.7854

Fig. 7 Pinch 1



Table 4 Input and Output of Pinch 1|

Output of thelst|Output of the Znd{Output ofthe3rd
Pinch 1 joint(deg/sec) | joint{deg/sec) | joint{deg/sec)
Input of the 1st{input of the 2nd{Input of the 3nd
joint (mm) joint (mm) joint (mm)
30.0 45.0 15.0
Thumb 2618 3.927 3.927
for £ 700 50.0 300
ore mBer I e 1087 4.3633 2618
Middle 10.0 25.0 20.0
finger 0.8727 21817 17453
, 1.0 15.0 100
Ring finger | 5e73 1309 0.8727
) 1.0 10.0 100
Lidle finger |0 073 0.8727 0.8727

Fig. 8 Pinch 3

Table 5 Input and Output of Pinch 3

Output of the 1st]Output of the 2nd|Output of the Ind
Pinch 3 Jjoint(deg/sec) | joint(deg/sec) { joint(deg/sec)
Input of the Ist{Input of the 2nd|Input of the 3rd
joint (mm) § jeint (mm) joint {mm)
20.0 300 50.0
Thumb 17453 2.618 4.3633
fore finer 50.0 50.0 100
8 4.3633 4.3633 0.8727
Middle 50.0 55.0 100
finger 4.3633 4.7997 0.8727
. 100.0 110.0 60.0
Ring finger 4766 9.5993 5.236
) 100.0 110.0 60.0
Litle finger 4" 6 9.5993 5236

Fig.

9 Point

Table 6 Input and Output of Point

Output of thelst|Output of the 2nd|Output of the 3rd
Point joint{deg/sec) | joint{deg/sec) | joint{deg/sec)
Input of the Ist{input of the 2nd{Input of the 3nd
joint (mm) joint (mm) joint (mm)
. 10.0 10.0 56.0
Thumb 0.8727 0.8727 4.3633
0 ¢ 10.0
Fore finger 0 0 0.8727
Middle 100.0 u 100.0 60.0
finger 8.7266 8.7266 5.236
Ring finger 100.0 110.0 60.0
8.7266 9.5993 5.136
. 100.0 110.0 60.0
Litde finger | 266 9.5993 5,236
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