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Guest editorial

In recent years, micro-electro-mechanical systems (MEMS) structures have emerged for a wide range of applica-
tions. These include: micro-motors, micro-satellites, accelerometers for the deployment of air bags, micro-switches,
sensors and actuators, and biomedical devices. In many of these systems, an understanding of mechanical properties
is essential for the design of reliable devices.

However, unlike bulk mechanical properties, which have received considerable attention in the literature, there
have only been limited studies of mechanical properties at the micro-scale, where the physics of failure can be
considerably different from those in the bulk. Furthermore, the properties may become strongly dependent on
size-scale. This is clearly the case for plasticity, which is known to exhibit a strong length-scale dependence at the
micron- and sub-micron scales.

This special issue of The Journal of Materials Science (JMS) brings together a series of papers on The Mechan-
ical Properties of MEMS Structures. It includes papers on micro-mechanical testing techniques; mechanisms of
fatigue and fracture; size effects at the micron and sub-micron scales; residual stress control by the deposition of
multilayered thin films, and modeling to predict mechanical properties. The papers were presented in the Materials
Sessions at The ASME Symposium on the Mechanical Properties of MEMS Structures, which was held in New
York, NY, in November of 2001.

The authors and editors are grateful to Ms. Betty Adam for her assistance with the review process, and the
preparation of this special issue. Special thanks and acknowledgements are due to the National Science Foundation
for financial support. We are also grateful to Mr. Greg Franklin, Senior Editor of Kluwer Academic Publishers,
for proposing and nurturing the idea of developing this special issue. Finally, we would like to thank Prof. Helen
Chan of Lehigh University (North American Editor of JMS) and the staff at Kluwer Academic Publishers for their
professional help in preparing this issue of the journal.

We hope that the selected papers will provide a wide range of readers with some useful new insights into the
mechanical properties of MEMS structures.
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