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Analytical Study of the Behavior of a Micro-Sensor and Folded-Beam-Based Electronic
Board under Mechanical Shock in Aerospace Systems
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Abstract

The protection of electronic systems in aerospace navigation against mechanical shock is critically important. This paper presents an
analytical investigation of the dynamic behavior of a Printed Circuit Board (PCB)and its mounted microsensor when subjected to
base-excited mechanical shock. The board, which houses an accelerometer sensor, is connected to the main structure via five support
legs designed as folded beams. The study aims to evaluate key factors influencing mechanical shock transmission from the base to
the sensor, with the objective of minimizing sensor acceleration The sensor is modeled as a microbeam, and the effects of geometric
parameters, including the angles and dimensions of the base, board, and sensor, are systematically analyzed. Results demonstrate
that the sensor’s absolute acceleration varies significantly with changes in the folded beam’s geometry: Longer folded beams and a
smaller base radius, reduce shock transmission. Also, the size-dependent parameter of the microbeam plays a notable role; increasing

this parameter enhances shock transmission. The key novelty of this work lies in the 3-DOF dynamic model integrating the folded
beams, Printed Circuit Board, and microsensor, along with a comprehensive parametric analysis of shock attenuation. Additionally,
the study accounts for size-dependent effects in the microsensor’s response, providing insights for optimized shock isolation in
aerospace applications.

Keywords: Shock, Folded-beam, Printed Circuit Board (PCB), Microbeam, aerospace, accelerometer.
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Displacement of System Components in Response to Base Shock
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