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Motivation

Wide variety of materials can be described on multiple
scales ranging from Angströms tometers (Fig. 1). The ob-
servable properties of solids originate from the physics
occurring at the lower scales and hence, the overall be-
haviour depends on the morphology and type of micro-
structures.

Figure 1: Multi-scale nature of materials

Individual scales communicate through homogenized
properties by averaging. This communication becomes
intricate for

• small scale separation

• localization / instabilities at the micro-scale.

Thismeans, whenmicro-scale effects do not average out,
but propagate to higher scales.

Goals

While computational homogenization seems to success-
fully tackle these effects, cf. e.g. [1], answers for classi-
cal homogenization remain unknown. Hence, the goals
of this work are

• Study the scale bridging at small scale separation
or for localization / instabilities at the micro-scale.

• Unravel fundamental interactions between scales.

Strategy

Two-step approach:

• Build a virtual laboratory validating links between
models and experiments at the macro- and micro-
scale (Fig. 2).
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Figure 2: Flowchart diagram

• Establish communication across scales based on
experimental evidence. Identify parameters that
matter for the scale bridging and given materials.

Conclusion

This work focuses on the link betweenmacroscopic prop-
erties and micro-structural phenomena based on mod-
elling and experimental evidence when small scale sepa-
ration occurs. It should provide an insight into the mech-
anisms of engineeringmaterials and facilitate the design
of new ones, with optimized properties.
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