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ZNANSTVENO VIJEĆE ZA TEHNOLOŠKI RAZVOJ

Zagreb, 22. listopada 2012.

P O Z I V

9. skupština Znanstvenog vijeća za tehnološki razvoj Hrvatske akademije znanosti i umjetnosti održava se u

utorak, 6. studenog 2012.  u 11 sati

 u palači Akademije, Zrinski trg 11

Dnevni red:
1. Pozdravna riječ


2. Izvještaj o radu Vijeća u 2012. godini


3. Plan rada Vijeća u 2013. godini


4. Rasprava


5. Pozvano predavanje:

    Prof. Siegfried Schmauder University of Stuttgart,

    RECENT ADVANCES IN MULTISCALE MATERIALS MODELLING.

Molimo Vas da prisustvujete skupštini, jer time izražavate spremnost za sudjelovanje u radu Vijeća, planiranje aktivnosti i provedbi dogovorenih programa. 

Nedolazak molimo najaviti gđi N. Bogdanić na adresu: europa@hazu.hr ili na

tel. 01/48 95 178.

Predsjednik Znanstvenog vijeća

.


    Akademik Marin Hraste, v.r.

RECENT ADVANCES IN MULTISCALE MATERIALS MODELLING  

Siegfried Schmauder

Institute for Materials Testing, Materials Science and Strength of Materials (IMWF)

University of Stuttgart, Pfaffenwaldring 32, D-70569 Stuttgart, Germany

siegfried.schmauder@imwf.uni-stuttgart.de
Abstract:

Multiscale materials modelling plays an increasingly prominent role in modelling the mechanical behaviour of materials and structures. In many cases two scales are sufficient for representing the relevant features of the material under investigation. In the present study an overview is given over the history of multiscale materials modelling. Furthermore, classical examples are presented in which two, three or more scales are bridged and macroscopic mechanical properties are derived from numerical computer simulations. Moreover, a new application case is presented which bridges three length scales in order to mimic the macroscopic behaviour of a nonhomogeneous material as well as a textured microstructure including failure aspects within the microstructure. The microstructure of dual phase steels can be compared with a composite composed of a matrix reinforced by small islands of martensite. This assumption has been applied in several attempts to model the mechanical properties of dual phase steels. However, recent measurements show that the properties of the ferrite phase change with distance from the martensite grains. These measure​ments showed that the grains of the ferrite phase are harder in the vicinity of martensite grains. As a consequence of these local hardening effects the ferrite phase has to be considered as the inho​mo​geneous matrix in modelling dual phase steels. This experiment inspires the idea that local hardening is caused by geometrically necessary dislocations. The idea is investigated experimentally and numerically in the present analysis, which for the first time leads to a good agreement with experimental observations of the mechanical stress-strain behaviour of DP steels.
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