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Abstract  

 

Auxetic materials/structures expand laterally when stretched and contract laterally when 

compressed, exhibiting negative Poisson’s ratio (NPR). In this study, a recently developed 2D 

auxetic structure with a combination of the topological features of re-entrant honeycomb and 

chiral honeycomb has been fabricated from Nylon-12 using Multi Jet Fusion (MJF) 3D Printing 

process. The external surfaces and dimensions have been examined using an optical 

stereomicroscope. The microscopic measurements show that MJF 3D printing process is able 

to produce robust parts with precise dimensions. The mechanical properties of the proposed 

structure under both quasi-static and dynamic loads have been investigated experimentally and 

numerically.  A number of experimental tests have been conducted to study the load carrying 

capacity and Poisson’s ratio of this structure under various loading velocities using different 

test machines such as Zwick Roell and high-speed Instron testing machine. Finite element (FE) 

models have been established using ABAQUS/Explicit and validated by the experimental 

results. Numerical simulations have been conducted in order to examine the effects of velocity 

and geometrical parameters of the proposed structure. The stress-strain curves, Poisson’s ratio 

and energy absorption of this structure have been presented and compared with those of the 

two popular auxetic structures, re-entrant honeycomb and chiral honeycomb. 
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