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In this short contribution I will reconsider isotropic hyperelasticity with a view to a priori 
constitutive requirements (known and new ones) which are needed for a physical plausible 
response for an ideal elastic material that is never softening. 
 
In doing so I will also discuss the rate-formulation (Truesdells hypoelasticity) of 
hyperelasticity involving the Zaremba-Jaumann corotational rate. This allows to motivate a 
new  a priori restriction on the constitutive response involving the logarithmic strain tensor 
and the Cauchy stress. This may be the basis for a new existence theorem for local 
equilibrium solutions (work in progress) 
 
References: 

• Patrizio Neff, Bernhard Eidel, Robert J. Martin: Geometry of logarithmic strain 
measures in solid mechanics. Archive for Rational Mechanics and Analysis; 2016, 
Vol. 222, pp. 507-572. 

• Patrizio Neff, Ionel-Dumitrel Ghiba, Johannes Lankeit: The exponentiated Hencky-
logarithmic strain energy. Part I: Constitutive issues and rank-one convexity. 
Journal of Elasticity; 2015, Vol. 121(2), pp. 143–234C. 

• Clifford Truesdell: Remarks on Hypo-Elasticity. Journal of Research of the National 
Bureau of Standards-B Mathematics and Mathematical Physics, 1963. 

• J. B. Leblond. A constitutive inequality for hyperelastic materials in finite strain. 
Eur. J. Mech., A/Solids , 1992, 11, No.4, pp. 447-466. 

• R. Hill: Constitutive inequalities for isotropic elastic solids under finite strain. 
Proc. Roy. Soc. Lond.A, 1979, 314, pp. 457-472.  

 
 


