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The Parameterized FEA Simulation for MEMS
Gyro Sensors of Micro-PNT Systems

LIU Fei, GUO Zhong-yang

(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: To solve the problems such as complicated modeling, meshing mismatch and low reus-
ability of the 3D simulation during the designing phase of micro multiple-ring and micro hemis-
phere gyro sensors for a Micro-PNT system, a parameterized analysis method is proposed, which
is based on simplified modeling by reduced dimensional elements characterized with real constants
or section definition. By way of contrast, the parameterized analysis method needs only 2% and
43% of the number of nodes that are needed in the 3D method under similar accuracy respectively,
which can effectively promote the convergence of gyro design and support the development of Mi-
cro-PNT technology.
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Fig. 1 Micro multiple-ring structure
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Fig. 2 Discrete nodes set of the micro

multiple-ring structure
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Fig. 3 The beam-element FE model of micro

multiple-ring structure
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Fig. 4 The section scheme of the Beam4 element
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Tab. 1 The real constants of the beam element
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Tab. 2 Main parameters of micro multiple-ring structure
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Tab.3 The property of Si material (type 111)
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Fig. 5 The mode of the micro multiple-ring structure
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Tab. 4 The simulation results of the micro
multiple-ring structure
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Fig. 6 Micro hemisphere structure
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Fig. 7 The section scheme of the micro hemisphere structure
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Fig. 8 The shell-element sweep model of micro

hemisphere structure
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Fig. 9 The section scheme of the Shell63 element
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Tab. 5 The real constants of the shell element Tab.7 The property of fused silica
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Tab. 6 Main parameters of micro hemisphere structure
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Fig. 10 The mode of the micro hemisphere structure
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Tab. 8 The simulation results of the micro hemisphere structure
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