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Fig.1 Structural schematic diagram of the partially covered micro-beam resonator
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Thermoelastic damping in microbeam resonators partially
covered by coatings

YANG Long-fei', L1 Pu’, YE Yizhou'
(1.School of Intelligent Manufacturing, Nanjing University of Science and Technology, Nanjing 210094, China;
2.School of Mechanical Engineering, Southeast University, Nanjing 211189, China; 3.College of Optoelectronic Engineering,
Chongqing University, Chongging 400044, China)

Abstract: Thermoelastic damping (TED) is one of the key coefficients that determines the upper limit of the quality factor of the
micromechanical resonator. In the past, the TED model was only suitable for fully covered multi-layer microbeam structures. How-
ever, due to the manufacturing process and actual functional requirements, complex structural forms represented by incompletely
covered double-layer beams are more common. Based on Fourier's law of heat conduction, this paper derives an analytical model
for the TED of the partially covered bilayer microbeam resonators with the heat conduction along the length and thickness direc-
tions. Meanwhile, numerical methods and experimental data are used to verify the effectiveness of the model. The effects of the
thickness, length and position of the coating on the TED is also analyzed. The results provide a new idea for reducing TED by opti-

mizing the length and position of the coating.
Key words: micro-electro-mechanical-system (MEMS) resonators ; thermoelastic damping ; quality factor;thermoelasticity theory

EE BN e R (1989—) , I, Wi L0t o A B B . M3 : 13951622512 E-mail: yanglf@njust.edu.cn.



