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Abstract Various types of robotic arms are being used for industrial purposes, particularly with the small production
of multi-products, and the importance of the gripper, which can be used in industrial fields, is increasing. This study
evaluated a variable stiffness mechanism gripper that can change the stiffness using the nonlinearity of a flexible
material. A prototype of the gripper was fabricated and examined to confirm the change in stiffness. The previous
gripper was unable to grip objects in some situations with three variable stiffness mechanism. In addition, these
mechanisms were not balanced and rarely rotated when the object was gripped. Therefore, a new type of gripper was
needed to solve this problem. Inspired by the movements of the human palm and Venus Flytrap, a new type of a
variable stiffness soft robot hand was designed. The possibility of grasping could be increased by interlocking the
palm folding mechanism by pulling the tendon attached to the variable stiffness mechanism. The soft robotic hand
was used to grasp objects of various shapes and weights more stably than the previous variable stiffness mechanism
gripper. This new variable stiffness soft robot hand can be used selectively depending on the application and
environment to be used.
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Fig. 1. Concept of a variable stiffness mechanism. The
state can be changed by pulling the tendon[8-9].
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Fig. 2. Palm shape and its role

Fixed Point
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Fig. 4. Proposed gripping mechanism

Fig. 5. CAD model of soft robotic hand with Variable

Fig. 3. Example of flytrap

stiffness mechanism
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” /ilubber band

Fig. 6. Prototype of soft robotic hand with variable

stiffness mechanism
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Fig. 8. Gripping test (a) previous soft gripper, (b)
proposed soft robotic hand
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Fig. 9. Gripping shape comparison between the previous
soft gripper and the proposed soft robotic hand

Table 1. Weight change for gripping experiment

No Weight
Experiment 1 500 g
Experiment 2 1000 g
Experiment 3 1800 g

Fig. 10, Gripping test at 500 g
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Fig. 11. Gripping test at 1000 g, and 1800 g
Table 2, Maximum gripping weight

Device Weight

Previous soft gripper 1882 ¢

Soft robotic hand 2075 g

Fig. 12, Maximum
when the maximum weight is exceeded and

weight gripping test: the moment

the object can not be caught
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Table 3. Geometric parameters of each sample

Shape Size
Sphere(diameter) 95 mm
Cylinder(D x H) 70 x 150 mm

Rectangular cuboid(L x W x H) 80 x 80 x 150 mm

Fig.

13. Gripping test with different shapes (a)-(c)

sphere, cylinder, rectangular cuboid with
previous gripping mechanism respectively,
(d)-(f) sphere, cylinder, rectangular cuboid
with soft robot hand respectively
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