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Poisson’s ratio, which characterizes the transverse 

deformation response to a uniaxial stress, is a fundamental 

mechanical property of solid materials. Poisson’s ratio is 

defined as the negative ratio  of the transverse strain to the 
longitudinal strain in uniaxial ten- sion or compression. Normally, this 
value is positive because most materials shrink along the transverse 
direction (TD) when they are stretched in the loading direction (LD), or 
expand along the TD upon uniaxial compression. However, a negative 
Poisson’s ra- tio (NPR), that is, a counterintuitive expansion in the TD by 
uniax- ial tension, is theoretically permissible. In isotropic linear elasticity, 
Poisson’s ratio lies within the bounds of −1–0.5 [1].  For anisotropic 
solids, the allowed range is even broader [2].  
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