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Anti-Overload Technology of Data Recorder under High-Intensity
Launch Shock of Weapons
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Abstract: To meet the testing requirements encountered during weapon launch in high-shock environ-
ments exceeding 100 000 g, this study investigated overload-resistance technology for a high-shock
recorder. To address the problems of device damage and signal acquisition failure under severe shock, an
integrated anti-overload scheme combining structural and circuit-level design was proposed. In the struc-
ture, a three-level protection architecture based on rigid encapsulation and flexible vibration isolation was

developed. The inner shell was made of a high-specific-strength aluminum alloy to reduce inertial loads,
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while aramid-reinforced composite wiring, and a chip-level underfill process were introduced to improve
structural stability and electrical interconnection reliability under high-shock loading. In the circuit, a
highly integrated and lightweight dual-board architecture was adopted, together with FPGA-controlled
high-speed data acquisition and a refined power management strategy, thereby the stability of signal acqui-
sition in severe shock environments was improved and the low power consumption was maintained.
Experimental validation on the XG-1.-10000 high-overload platform shows that the recorder successfully
captures response data throughout the process from aerodynamic acceleration to static equilibrium under a
shock level of nearly 100 000 g, and five stages of dynamic response are identified. After applying a
2 kHz low-pass filter to the raw data, a shock response with a peak acceleration of 98870 g and a pulse
width of 31 ms was obtained. The results demonstrate that the proposed design enables data storage and
readout under shock conditions approaching 100 000 g, verifies the feasibility of the proposed anti-
overload scheme, and provides useful guidance for the design of parameter measurement devices for high-
shock environments.
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