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Abstract 
In this study, an osteoporotic sample has been simulated with finite element method and increasing dynamical axial loading has been 
applied to achieve strain variations with time. The critical load which causes sudden changes in strain is considered as critical load of 
buckling. In this study, bone is assumed to have a viscoelastic behavior and Maxwell’s viscoelastic model is used for modeling of its 
behaviors. Impact load causes transient stiffness in viscoelastic materials, which is the trigger for having dynamical buckling. 
Various models are proposed for computational studies of bone. The most common model is bone-shell model (BSM). Viscoelastic 
properties of bone are achieved by creep and relaxation tests in different times. Since density variation in osteoporotic bones is high, 
different critical loads are calculated for different densities and compared with each other. The obtained results show that, despite of 
static buckling, dynamic buckling has a really low sensitivity to density of bone matrix.  
Keywords: Dynamical buckling of bone, Finite element, Viscoelasticity, Maxwell model. 
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