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An approach to material modeling
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Some material models available in Zebulon/Zmat

●Elasticity

● linear elastic

● linear viscoelastic

● hyperelastic

● hyperviscoelastic

● ...

●Yield criteria

● mises

● tresca

● hill

● cast iron

● linear drucker prager

● various porous criteria

●Hardening

● linear isotropic

● nonlinear isotropic

● linear kinematic

● nonlinear kinematic

● ...

●Flow rules

● norton

● hyperbolic

● gsell

● sellars_tegart

● ...

●Damage

● anisotropic

● anisotropic, scalar

● elastic

● ...

●Fracture mechanics

● K, J

● linear, nonlinear



   

Example – J2 Plasticity model of Ti6Al4V

Viscoplastic 
potential

Viscoplastic flow rate

Nonlinear kinematic
hardening

Nonlinear isotropic
hardening



   

Model parameters

Example – J2 Plasticity model of Ti6Al4V



   

Why to use Zebulon/Zmat for material modeling

●extensive libary of material models

●strictly object oriented c++ code

➔ models of elasticity, flow, plasticity can be combined in an almost 

arbitrary manner

➔ fast, cost efficient development of new material models

●efficient optimisation tools (Zopt) for material parameter identification

●Zebulon / Zmat material models can be used  as plugins

➔ with Abaqus, Ansys, LS-Dyna, SAMCEF, MSC-Marc, Cosmos
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