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Creep mechanics is an old branch of the mechanics of deformable bodies established at the 
end of the 19th / beginning of the 20th centuries.  At first, some experimental facts were 
summarized by Andrade, later in the twenties and thirties of the 20th century the first 
constitutive equations are presented in the literature. Some generalizations were given using 
tensorial representations. Up to now there are many suggestions and no unique theory.  

In the first part of the lecture it will be given an overview of the state of the art. In addition, 
some basic ideas for the formulation of isotropic and anisotropic constitutive equations for 
materials which show in experiment classical and non-classical behavior are given. 

In the second part, some examples will be presented. For example, aluminum-silicon casting 
alloys which are widely used in the automotive industry, show creep and creep damage 
behavior. A constitutive model with state and inner variables that reflect basic features of 
deformation, ageing and damage behavior of such alloys will be suggested. Creep tests and 
force-controlled low cycle fatigue tests are carried out at several levels of temperature. The 
creep curves exhibit classical three stages. The tertiary creep stage is controlled by damage 
processes, mainly due to failure of the brittle inclusions and ageing processes of the 
aluminum matrix. Ruptured specimens are analyzed with the help of optical and scanning 
electron microscopy to establish the fracture mode. A constitutive model is developed to 
describe the high temperature creep and ratcheting behavior. The proposed model involves 
three state variables including a back stress, an ageing parameter and a damage variable. 
The model is calibrated against the creep and tensile curves and verified by numerical 
simulations of cyclic creep tests. During the last ten years more and more researches 
emerged, being kindled by the partly forgotten models since now one has available much 
more computational possibilities and very complex problems can be simulated numerically. 
In addition, with the increased attention paid to a large number of materials with complex 
microstructure and a deeper understanding of the meaning of the material parameters (scale 
effects) the identification becomes much more well founded. It will be shown that the 
suggested model gives satisfying agreement with some tests. The advantage of the model is 
that it can be used in one-dimensional situations and extended by rational approaches to the 
three-dimensional ones.  


