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Micromechanical analysisfor bone-like nanostructural biomaterials

ZUO Shuchun, WEI Yueguang "
(The State Key L aboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of
Sciences, Beijing 100080, China)

Abgtract :  Shear lag analys's was applied to bone- like nanostructural biomaterials such as nacre and bone with
unique structure in nano scale. The models for protein with both linear and elastic- plastic deformations were
developed. Compared with the results of finite element method (FEM) and the tenson shear chain model of Gao,
the linear shear lag model fits better with FEM while the tenson shear chain model predicts a larger efective
modulus when the aspect ratio islarge. The elastic- plastic shear lag model fits well with the experimental results,
and the plastic deformation takes place before the modulus of the materials decreases obvioudy, which provides
those material's the ability to disspate energy and enhance the toughness.
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(a) Nacre microstructure
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Fig.2 Represent ative volume element of inelastic deformation
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Table 1 Datafor the model (aspect ratio is 8)
Youngs  Shear Yield Hardening Thick-
modul us modul us stress/ modul us ness/
E GPa G MPa  MPa G/ MPa nm

Protein - 1400 40 3 30
Mineral 100 - - - 500
3
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