ol

t2MalZsts|X| X 36 # M 55 pp. 455-461

r

May 2019 / 455

J. Korean Soc. Precis. Eng., Vol. 36, No. 5, pp. 455-461

Apgl 29| mix|az|§ 2¥et =2 X[

H xof

https://doi.org/10.7736/KSPE.2019.36.5.455
ISSN 1225-9071 (Print) / 2287-8769 (Online)

2k
ES

fjo

ERSHEo| M|

rr

A Biologically Inspired Dexterous Robot Hand with High Grip Force
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This paper presents a robot hand inspired from grasp and grip mechanism of human hand. In human hand, grasp and grip
are different terms: Human hand can grasp an object adaptively by individual pulling of each finger’s tendon. Once the
fingers make contact with the object, the human hand can grip the object with a larger force by simultaneous pulling of the
tendon of each finger. Inspired from this, we propose a mechanism decoupling flexion drive and force-magnification drive
for a wire-driven robot hand. The flexion drive consists of electric motors pulling the wire of each finger to make adaptive
movement of the robot hand (grasp). The force-magnification drive consist of a hydraulic cylinder that pulls the wire of each
finger simultaneously (grip). We also propose adaptive grasp mechanism using spring linkage. It is possible to grasp the
irregular objects of limited size without a complex control algorithm or sensor system. We experimentally verified that the
grip force of the prototype robot hand exceeds 300N which is 10 times larger than the electric motor alone.
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Fig. 2 Basic robot hand mechanism structure
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Fig. 4 Adaptive grasp mechanism using spring linkage
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Fig. 5 Grasping and grip mechanism structure
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Fig. 7 Block diagram of control strategy
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Fig. 9 Developed robot hand prototype

Table 1 System configuration

System unit Model
Flexion motor WGM32 DC24V
Extension motor GM24-KTX (DC4.5V) DC
Hydraulic pump MARZOCCHI U0.25 R36

Maxon DC Motor 148877 (150W) +

Pump driving motor 15: 1 gearhead

Flexion motor driver VNH5019A
Extension motor driver Max 14870
EHA motor driver VNH5019A
Pressure sensor Honeywell Model S

Diameter = 14mm,

Hydraulic cylinder Stroke = 30mm

207.2 mm x 59.0 mm x 258.8 mmo|t}. Table 19 ZZEE}QQ]
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Fig. 11 Grasping various objects

Fig. 12 Experiment composition
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Fig. 14 Grip a 30 kg load
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