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Low—g MEMS inertial switch with spiral spring for fuze

QIN Hao, JIANG Xiaohua
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: Micro—Electro-Mechanical System(MEMS) inertial switch has broad application
prospects in the field of fuze, but there are few low—g MEMS inertial switches that can be used in the
working environment of fuze. A design of MEMS inertial switch with low closing threshold is proposed for
the fuse of ammunition with low launch overload, to meet the functional requirements of the fuze to
identify the low—g value impact signal, and to realize the function of stable connecting the fuze power
supply. At the same time, the designed MEMS inertial switch has the ability to resist high overload in the
fuze's working environment and improve the reliability of the fuze. The design requirements are put
forward according to the characteristics of the trigger signal and the working environment of the fuze. The
oscillation model of the inertial switch is theoretically analyzed. The influence law of the structural size
of the inertial switch on the switch performance is clarified. The overall design scheme of the switch is
given, and the design results are simulated and verified by ANSYS finite element analysis software. The
simulation results show that the designed inertial switch can monitor the impact signal with amplitude of
20g and pulse width of 1 ms, the response time is less than 1 ms, the electrode contact time is longer than
30 us and anti-overload performance reaches 12 000g, meeting the proposed performance index
requirements.
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Tablel Key dimensions of MEMS inertial switch(pm)

component geometric parameter value
proof mass diameter R, 900
thickness 7, 120
i width w, 65
support spring thickness ¢, 25
outer diameter R, 900
inner diameter 7, 780
fixed electrode thickness ¢, 20
cross beam length /| 500
cross beam width w 100
gap between proof mass and fixed electrode @, 3
gaps gap between proof mass and substrate d, 30

gap between proof mass and barrier d, 20(min)/28(max)
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Fig.5 Overall and partial structure of MEMS inertial switch
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