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Photo. 1 The tested handling machine Fig. 1 Arrangement of soft gripper
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Table 1 System parameters

A ' Pressure chamber sectional area of soft gripper 50.3 mm?
L, . Natural length of soft gripper 62 mm
r : Distance from pressure chamber center of soft gripper to contacting surface 7 mm
D : Diagonal distance between central axes of soft gripper 68 mm
K : Elastic modulus 2850 N/m
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Fig. 10 Procedure of replacing work
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Development of Handling Machine
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In our previous paper, we investigated a rubber robot arm which seemed to be usefull
for a contacting task. This rubber arm was made bigger than a flexible microactuator
which was developed by K. Suzumori. The flexible microactuator has following
advantages: 1) it is easy to miniaturize because of its simple structure, 2) movement
of multi degrees of freedom is possible, 3) it operates smoothly and gently because of
no friction, 4) it is safer because it is made of rubber.

We tried to use a flexible microactuator as a soft gripper of an automatic handling
machine. In this paper, the development of a handling machine using the soft gripper
and its control are discussed. First, the structure of the tested gripper, its operating
principle and its production procedure are shown. Second, the static characteristics of
soft gripper is investigated theoretically and experimentally. Finally, the positioning
control of the handling machine and the grasping and carrying control of the soft
gripper are tested.

The results obtained from the works can be summarized as follows:

1) Proposed analytical model of soft gripper can explain well the statics of a soft
gripper: the pridicted generated force and carrying force of a soft gripper agree
with experimental ones.

2 ) In a positioning control of the handling machine with relatively large friction, the
proportional control scheme with compensation of friction gave much better
control performance than usual PID control scheme.

3) Using the tested soft gripper, satisfactory grasping and carrying tasks were
obtained, because the soft gripper had its inherent compliance.



