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Spatial Elasticity Tensor in Eulerian Rate Type
Constitutive Equations

B. Abbasi Khazaei, Z. Abbasi

ABSTRACT

In finite deformation analysis, the use of constitutive equations in rate form is often required. In a spatial
setting, elastic modulus tensor relates some objective rate of a spatial stress tensor to the rate of deformation.
It is important to know that, the spatial elastic modulus tensors of a material in different constitutive
equations differ and relation between them may be interest for some researchers. In this paper, a general
explicit formulation between the spatial elastic modulus tensors of some constitutive equations expressed.
This formulation is a function of left Cauchy-Green tensor and its eigenvectors.

KEYWORDS : Rate type constitutive equation, spatial elasticity tensor, Corotational stress rate
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! Corotational rate

2 Logarithmic rate

% Zaremba-Jaumann rate
* Green-Naghdi rate

®> Non-corotational rate
® Green-Naghdi rate

" Green-Naghdi rate

8 Green-Naghdi rate

° Objective

19 Rate type constitutive equations
1 Eigen projection

12 Objectivity

3 Orthogonal Tensor

4 Second Piola-Kirchhof Stress Tensor
15 Rate of deformation
16 Symmetric

7 Skew-Symmetric

'8 Material stiffness

19 Geometrical stiffness
2 Major Symmetry

2! Convected rate

%2 Lie Deviator
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