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Abstract : To solve the problems of small available space, complex structure, and difficult assembly of structural parts in the development
of the miniature three-axis vibration sensor, this article proposes the use of three integrated module staggered combinations of the sensor
design method to improve the space utilization rate and assembly accuracy. Through theoretical analysis and finite element simulation,
the optimized design of the 15 mmX15 mmx15 mm miniaturized sensor is completed. The microscope imaging packaging system and the
vibration testing system are established to complete the packaging and performance testing of the sensor. Experiments show that the
resonant frequencies of X, Y, and Z axes of the sensor are 990, 975, and 960 Hz, respectively. The flatness is good in the frequency
range of 0~700 Hz, and the sensitivities are 19. 10, 19.28, and 20. 01 pm/g, respectively, which has the advantages of lightweight and
high consistency of the performance of the three-axis test. A micro-angular vibration test system is built to evaluate the performance of the
sensor, which has an angular displacement measurement resolution better than 0. 21 prad and a linearity of 0. 998.
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Fig. 1 Diagram of the sensor structure
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Fig.2  Structure diagram of the discrete shell
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Fig.3 Diagram of the mechanical analysis
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Table 1 Optimized sensor-related parameters
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Harmonic response simulation analysis
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(a) Microscope imaging encapsulation platform
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Fig.7 Diagram of the sensor test system
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