Abstract for EUROMECH Colloquium 630
Nonlinear Elasticity: Modelling of multi-physics and applications 25 March — 28 March 2024,
Edinburgh, UK

Lecturer: Patrizio Neff, University of Duisburg Essen, Faculty of Mathematics, Nonlinear Analysis, Thea-Leymann-
Str. 9, 45130 Essen, Germany

Title: Truesdell's Hauptproblem revisited. On the monotonicity of the Cauchy stress in
the logarithmic strain in ideal isotropic hyperelasticity

joint work with

Dumitrel Ghiba', Robert Martin? , Thomas Blesgen®

[1] Alexandru loan Cuza University of lasi, Department of Mathematics, Blvd. Carol I, no. 11, 700506- lasi,
Romania

[2] University of Duisburg-Essen, Mathematics for Engineers, Friedrich-Ebert-Str. 12, 47110 Duisburg/Laar,
Germany

[3] TH Bingen, University of Applied Sciences, Berlinstr. 109, 55411 Bingen am Rhein, Germany

In this short contribution | 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 | 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:

e 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.

e Patrizio Neff, lonel-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.

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

e 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.



