
  

 

Structural stiffness has been a major challenge in the practical 
use of configurable designs. Here, we presents two design 
cases which resolving this obstacle with structural locking 
design method.  

I. AN ORIGAMI-INSPIRED, SELF-LOCKING ROBOTIC ARM  

Overview: A self-locking foldable mechanism enables a 
robotic arm to be flat folded and maintain high stiffness when 
deployed [1]. The arm can be extended up to 700 mm from 40 
mm, and is 200 times more resistant to compression compared 
to a module without lockers. 

Stiffening method: The stiffening mechanism uses the 
origami principle of perpendicular folding: two perpendicular 
fold lines generate a singularity that constraining each fold 
line's degrees of freedom 

Results and design details: 

 

Figure 1.  Foldable robotic arm applied to retrieval operations using a UAV 

 

Figure 2.  The principle of perpendicular folding in origami, and actuation 
mechanism design 
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II. TRANSFORMING TIRE 

Overview: We and Hankook Tire Co. have collaborated to 
create a futuristic transformable tire concept, enhanced version 
of the origami wheel [2]. This extreme application of compliant 
mechanism can stand more than 1,600 kg.f and the diameter 
can change from 400 mm to 800 mm. 

Stiffening method: Degree of freedom regulation and internal 
locking 

Results and design details: 

 

Figure 3.  Prototype of transforming tire project 

 
Figure 4.  Composition of transforming tire 

LIVE DEMONSTRATION 

The sample module of the foldable manipulator and the miniature version of 
the tire will be demonstrated to show the working principle of the locking 
mechanism.  
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