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Structure Optimal Design of an Inertial Platform Based on the Finite Element Analysis Method
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Abstract: The 3D model of the inertial platform component is designed by the 3D modeling software, and the finite ele-
ment modal calculation and analysis of the inertial platform component are conducted with the help of the finite element
software. The topology optimization of the inertial platform structure is carried out based on the modal analysis results to
reduce weight of the inertial platform, and the inertial platform structure after optimized meets the need of design
brought forward in the article. The method of the structure optimal design is simple and can be implemented easily,
which will have certain guiding significance to the optimization of the inertial navigation system structure design and the

realization of the target of miniaturization and lightweighting.
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Tab.l Design requirements of the inertial platform

M

KB /mm <75

F& B /mm <70

153 /mm <35

Hi/g <55
W5 SB— B AR T 3000H

J TR EAT AR, ER A RITA T
A 2Z 0T, X AR AR AT T 38 2
fRAb P .

1) B2 /N T 2mm £ B £ 05 5

2) BRETRIAL N RN R S AL AR R/ — 2 1R
RN

3) BESRA. iR R Ak o AME RS —
PR, BRI —3

Ak B BRI ae A B an (5] 1 i, dHerp
BRE TR N 104.666g, KT 55g, FEIRF0#E B
T8 2 B PRI BT 5

(a)

(b)

1- 6 2 - BEIRAG 3 - I EETt; 4 - XML
1 - Platform; 2 - Gyroscope; 3 - Accelerometer;
4 - External mounting holes

B EERES A GRE

Fig.1 Simplified inertial platform component models
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Fig.2 The meshing inertial platform component
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Tab.2 Material parameters
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Fig.3 The first mode figure of the inertial platform component
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Fig.4 The topology optimization flow chart
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Fig.5 The density isosurface nephogram of the inertial

platform structure
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Fig.6 The optimized inertial platform component model
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Fig.7 The first mode figure of the inertial platform after

optimized
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Tab.3 Comparion of results before and after optimization
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