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Nanocrystalline Composites for Micro Components

Materials science and engineering deals as an interdisciplinary field with the research,
development and optimization of materials. Materials science contributes with a
variety of modern analysis and testing equipment for the characterization, to under-
stand the process-structure-property relationships and thus to the development and
optimization of new materials and production technologies for industrial applications
of micro and nanotechnologies.

As an example: Special modern X-ray diffractometer (figure, top right) with high
lateral resolution are necessary to give insight into atomic structures of micro com-
ponents. Knowledge of the relationship between nanocrystalline fabricated structu-
res, associated textures (pole figure, below right), phase and residual stress states
and the determined micromechanical material and component properties enable
targeted component development for microsystems.

X-ray diffractometer

One example is the development of a metal matrix composite (MMC) for mechanical
and thermal high loaded microgears of a micro precision gear.
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