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In this article, the effect of two temperatures on an axially moving microbeam subjected
to ramp-type heating is studied. The generalized thermoelasticity theory with one
relaxation time model is used. The governing equations are expressed in Laplace
transform domain. Based on Fourier series expansion technique, the inversion of
Laplace transform is done numerically. Some comparisons have been shown in figures
to present the effect of the temperature discrepancy and the transport speed on all the
studied field quantities. Additional results across the thickness of the microbeam are
presented graphically.
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INTRODUCTION

Axially moving beams represent many engineering devices, such as band
saws, crane hoist cables, flexible robotic manipulators, power transmission belts,
aerial cable tramways, and spacecraft deploying appendages. Despite usefulness and
advantages of these devices, vibrations associated with the devices have limited
their applications. Therefore, understanding transverse vibrations of axially moving
beams is important for the design of the devices. The investigations on vibrations

Received 25 May 2014; accepted 6 August 2014.

Address correspondence to E. Carrera, Mechanical and Aerospace Department, Politecnico di
Torino, Italy. E-mail: erasmo.carerra@polito.it

Color versions of one or more of the figures in the article can be found online at
www.tandfonline.com/uths.

569



