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In this paper, a numerical model of the viscoplastic behaviour of metals including damage 
effects is proposed. The Chaboche model of constitutive equations accounting for viscoplasticity 
coupled to damage is applied. Three types of uniaxial tests are presented: constant strain rate 
tests, creep tests, and cyclic loading tests. Numerical results for rupture under cyclic loading are 
compared to experimental results given in (1]. Results of calculations based on pure viscoplastic 
materiał behaviour are compared to those including damage effects. The present investigations 
are preliminary to the implementation of the proposed model into more generał FEM codes. 

1. lNTR0DUCTION

The numerical modelling of materiał damage by means of continuum mechan
ics applied to a one-dimensional structural element is the sub ject of this paper. 
Out of a great number of areas of potential application of the present generał 
model, the problems of life prediction, assessment of safety and reliability of aero
nautical structures, piping, pressure vessels, power plants or jet engines can be 
mentioned. U sually, before carrying out experiments on real structures, uniaxial 
experiments are performed. In the same sense, a mare generał numerical model 
developed by the authors is checked by application to truss elements. 

In [2], the description of different models of materiał damage can be found. 
Here we restrict ourselves to the viscoplastic type of damage, which is an ap
propriate choice for metals at high temperatures in combination with viscoplas
tic constitutive equations. In the literature of damage analysis, most often the 
CHABOCHE [1, 3-6], the Bodner-Partom [7, 8], and the GuRS0N theories of 
damage [9] are applied. More sophisticated damage approaches, taking into ac
count anisotropy of the materiał during the deformation process, are presented 
in [10, 11]. Instead of scalar damage variables, anisotropic damage models use 
vectors and tensors of second or higher order as internal state variables. Only a 
few papers with results of uniaxial experiments on viscoplastic specimens were 
available to the authors [1, 7, 12, 13]. Same of them include a comparison of 






















