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The last decade has brought great advances in micro-technology, and so it has become possible to make very small electro-mechanical devices which can fulfill complicated tasks. These devices can be used widely in several places such as ink-jet printers, micro-engines, and micro-medicine-pumps implanted under the patient’s skin. The size of these micro-pumps is the order of a hundred microns. The basic idea in the design of these pumps consists in having a beam made of two layers of different materials with different thermal expansion coefficients.  These layers are strongly joined together. When the layer with larger thermal expansion coefficient is being heated, it wants to expand more than the joint layer which hampers the expansion. This process makes the beam bend. For particular choices of the layer materials and heating cycles, this bending can be made very fast. In order to come up with a realistic mathematical model for this process, one needs to analyze both the thermal and mechanical aspects of the problem. By combining these two aspects we can get a fairly accurate thermo-dynamical model. We also take into account the influence of the resistance of the fluid and other perturbing factors, e.g., the influence of gravity and external “noise.”  Our analysis has two parts. In the first part we introduce a mathematical model for the process. In the second part we show numerical results based on a Matlab code which validates the correctness of our model. This code is of practical importance because it has the potential of predicting the optimal characteristics (e.g., dimensions and materials) of the layer materials eliminating expensive lab experiments. 












