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Variable stiffness connecting body

Increase stiffness in high stiff state and maintain 

high rigidity even after increasing its length

The mechanism that switches between a flexible state, which can be 

easily deformed when applying external force, and a high stiff state, 

which can transmit force to the outside when contact is made, has 

been studied in the past. A gripper that grasps an object using this 

mechanism has also been proposed. A mechanism to increase 

stiffness has been developed by applying negative pressure to 

powder, which blends well with the object shape. The mechanism to 

increase the rigidity by applying tension to a wire that passes through 

beads has also been developed. However, there is a limit to the high 

stiffness when using negative pressure, and even with the wire 

method, it is difficult to achieve a high stiff state when the object is 

long.

This invention is able to provide a variable stiffness connecting body 

that can be even more stiff at high stiff state and maintain the high stiff 

state even when increasing its length. This invention is composed of 

many connecting parts and a flexible tube. The tube is inserted into 

the through hole of the connecting parts, so that when the tube is 

expanded, the convex part of the connecting parts presses against 

the inner wall of the concave part.
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Able to increase stiffness when the pressure is 

applied to the fluid inside the tube, while 

maintaining the shape of the connecting body

Product Application

 Gripper (robot hand)

 Machine tool
 Tube inspection device

11.Connecting part

12.Tube

21.Convex part

22.Concave part

23.Through hole
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