About localization on plane strain test on bi-material
specimen
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Abstract. The main idea of this paper is to improve our knowledge on localization in a specific case of heterogeneous
materials. Tensile and plane strain tensile tests are studied on different cases of bi-materials. Thisstudy isboth experimental
with digital image stereo-correlation for strain measurements and numerical with asimulation by finite element code.

In order to guarantee impeccable service life under more and more severe conditions, materials
engineers are developing increasingly sophisticated materials. Many combinations are used to
improve the materials. Thus, dua phase steels for example are nowadays particularly popular
materialsfor the production of structural parts, particularly in thefield of parts obtained with deep-
drawing process.

These materials, which are composite structures, have therefore a particularly heterogeneous
structure. The increase in yield strength is obtained by producing hard phase in a more ductile
phase matrix. It is this mixture of antagonistic properties, ductility and hardness, that confers
remarkable mechanical properties to this material The question raised here is to know to what
extent this heterogeneous structure has an impact on the plastic behaviour of materials, particularly
during forming, but also on the triggering of localization. The focus here is on the effect on
localization, the impact on plastic behaviour [1] and in particular on the resulting large springback.
In order to understand the effect of those heterogeneous structures on mechanical behaviour,
specific bi-material structures have been created by combining strips of aluminium and steel, the
various parameters of which are controlled (materia proportions, mechanical properties of each
material). In order to measure the effect of heterogeneity on localization, we areinterested in strain
planetensile [2] localization, which appearsto be relatively consistent with the possible situations
encountered in shaping operations on industrial components. The work therefore consists in
producing bi-material specimens by varying the respective proportions of each component. Strain
plane tensile tests are then analysed in particular using stereo-correlation tools (Fig. 1) to access
the topography that is developed during localization. A modelling and simulation work is carried



out as a corollary in order to validate the concepts inherent to the development of localization in
heterogeneous structures.
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