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Fig. 1 Schematic diagram of the semi-strapdown roll stability platform
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Fig. 3 Schematic diagram of anti-high overload structure
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Table 1 The basic properties of the model material
R #JE/(kg'm™) PR /GPa HEE/N J IS8 B /MPa IR /GPa
4545 7 850 206 0.269 355 79.4
30CrMnSi 7850 210 0.28 800 82
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Fig. 8 Finite element model of hemisphere structure
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Table 2 Load distribution under different axial overload
b= S #/g BTN
1 5000 49 000
2 8000 78 400
3 10 000 98 000
4 12 000 117 600

®3 TR TAF KA @R 2 (um)

Table 3 Axial deformation of forward hemisphere at

different loads (um)
5000g 8 000g 10 000g 12 000g
56.79 90.86 113.58 136.29
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Fig. 10 The distribution of deformation of the front hemisphere under different loads
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e N o s
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Design of anti-high-overload structure of passive semi-strapdown
stabilization platform

WEI Xiaokai', LI Jie'?, ZHENG Tao', ZHANG Xi', FENG Kaiqiang', QIAN Haining’
(1. Key Laboratory of Instrumentation Science & Dynamic Measurement, Ministry of Education,
North University of China, Taiyuan 030051, Shanxi, China;

2. National Key Laboratory for Electronic Measurement Technology,

North University of China, Taiyuan 030051, Shanxi, China;

3. Huaihai Industies Group Co., Ltd, Changzhi, 047100, Shanxi, China)

Abstract: Aiming at the high-g launching overload of the guided ammunition, the semi-strapdown
stabilization platform in the shell is easily damaged when only the bearing bears axial high overload, the
“counter-top hemisphere” structure was designed. Based on the analysis of the working principle and anti-
overload design requirements of the semi-strapdown stabilization platform, this study analyzed the forces
situation of “counter-top hemisphere” structure, the materials used were selected, and the finite element
simulation analysis was performed. Finally, the structure was manufactured, and it was verified by semi-
physical test. It was shown that when the semi-strapdown stabilization platform is subjected to high
overload, the structure can play an effective protective role, when projectile and the internal semi-strapdown
stabilization platform is under high overload condition, and provides the foundation forattitude measurement
of theprojectile. The anti-high-overload buffer structure supports a stable and reliable working environment
for the inertial measurement system, which has engineering application value. The inertial measurement
system can still work stably and reliably when overload reaches 11 000g. The design has engineering
application value.
Keywords: semi-strapdown stabilization platform; counter-top hemisphere; anti-high-overload; structural
design; finite element analysis
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