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Sze Hfect ,A Hard Topic for Machine - Miniaturization

Prafessor WEI Y ueguang
(L NM , Ingtitute of Mechanics, Chinese Academy of Sciences, Beijing 100080)

Abgract : With machine - miniaturization, size efect, as a hard topic, will be faced and can be characteriazed here.
Firstly, the physical properties o the micro - device materials are changed. Secondly, the surfaceforces, which are dfiten
neglected in conventional theories, play leading roles. Thirdly, thelong - range dfects o some microscopic short - range
forces and the surface dfects produced by them will play important roles in the scale d the micro - device. Fourthly, the
dependence d the friction and lubrication theories in the scale d micro - device on the machine size, and the limitation o
the machine size by heat trander and combustion, must be considered, etc. The predictions d these phenomena are beyond
the scopes d conventional theories. In this paper, the topics produced by the machine - miniaturization and mentioned
above will be described conscisdly. Finally, as a research start for the micro - machine size éfects by using solid mechanics
method, some results about the bend and torsion d micro - devices and thin film delamination by using the strain gradient
plasticity theory are shown.

Key words:micro- machine, micro- device, size dfect, surface force, micro- scale mechanics
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