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The mechanical behavior of a flower-like structure comprised 

from slender rods subjected bending and torsion 
The seminar will be given in Hebrew    

 
 תקציר ההרצאה :

In this talk, I will present and discuss the quasi-static behavior a flower-like structure, namely a 

structure made of slender rods clamped together at one end and connected to a slider, which can 

translate along one axis and rotate around it, at the other end. The rods experience large 

deformation and the resulting flower-like structure exhibits transformation from a compactly 

folded “flower bud” to an unfolded structure, which is accompanied with a large change in 

volume occupied by the structure. Such flower-like structures may be useful in a range of 

engineering applications where a large structure needs to be compactly stored before it is 

deployed, such as in space and aeronautic applications. 

The study involves derivation of the governing equations based on tools from differential 

geometry and inextensible elastica, which account for large deformations. The set of differential 

equations is then solved numerically using a combination of Broyden's method and shooting 

scheme. The first stage of the deformation involves a 2D-problem of a fixed-angle bow, i.e. a 

slender rod with both ends rotationally fixed, where one end is completely constrained 

(orientation and displacements), while the other can be translated (only) along the line connecting 

the two ends of the bow. This stage of the deformation is solved analytically. We find exact 

analytical solutions for the symmetric case and approximate solutions for the non-symmetric 

case. These are validated by comparison to experimental measurements, and to the results of the 

abovementioned numerical scheme.   
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