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1) Scope of the colloquium
The object of Euromech 282 was to discuss the recent results in the field of plastic
instabilities. These instabilities are often at the origin of the rupture of ductile materials.
@ 2) Main scientific topics

Different scientific fields are concerned by plastic instabilities.
. In material sciences, the global behavior of a material is often affected by
microscopic instabilities (dislocation patterning, micro shear bands). At a macroscopic

scale, plastic instabilities are appearing in engineering sciences (for exemple necking and
shear banding in metal forming). Finally geophysicists are strongly interested by the
stability of plastic flow in geomaterials. They observe instabilities at various scale (in
"specimens" of the size of a coin, or of the size of a continent).

Two major axes are then appearing in Euromech 282 :

- The first axis relies on a scanning of the all field of plastic instabilities from the

microscopic scale (but not below the dislocation scale), to the macroscopic scale

o (where some instabilities appear at the scale of tens of kilometers). An unitary point of
(’ view is obtained, with basic common ideas and methods of analysis.

- The second axis, consists to set a parallel between the works on various materials like :
C - metals

- polymers
- geomaterials
Here also common points of view and methods of analysis are emphasized.

The scientific program of the colloquium is constituted by eight sessions :
1) shear banding

2) Propagative instabilities
3) Thermomechanical instabilities, adiabatic shear bands



4) Dislocation self-organization

5) Single crystals

6) Non-metallic materials

7) Miscellaneous, general subjects
8) Metal forming

3) Conclusion

The colloquium Euromech 282, devoted to plastic instabilities, gathered together
about 70 scientists, mainly from Europ. A strong scientific activity in this domain has
been confirmed by the variety of applications considered. It appears to be crucial to
understand how microscopic instabilities model the global behavior of materials. At a
larger scale a good understandig of macro-instabilities is necessary to optimize the
process of forming, and the security of structures.

The way the participants have judged the organization and the achievement of the
colloquium, appears to be very positive as attested by the letter of a russian participant

joined to this report. ,

Metz, 23th September 1991

A. Molinari, Professor



