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Gobbet of Article #1 – Programmable Tandem Detonator
Context
The article is related to analysis of a prototype system which uses a programmable electronic Tandem Detonator within a safe arming unit, implementing a two-stage processor-controlled fuse with an electronic actuator. The programmable function allows for adjustments of the time delay between detonation of a precurser charge and main charge of more complex missile systems with the requirement of defeating reactive armour. The paper was presented at the SPIE Radio-electronic Systems Conference 2019 in Jachranka, Poland, by Tomasz Kuczerski, Zbigniew Lewandowski, and Dariusz Gibalski, with the aim to define the systems operating principles and results of preliminary laboratory testing.
Analysis
The detonator system detailed in the article consists of three micro controllers, a stable clock generator, voltage stabilizer, a comparator, and three thyristors. The system can simulate various primers that can be programmed in the EEPROM.  The main micro-controller employs serial RS communications to transmit information, all three are synchronized in quasi-real-time mode to reduce internal system delays.  The comparator module has two supplied signals, a constant voltage and the output from an impact sensor which is a force sensing resistor. The set-up used for the testing included this system with the addition of functional generator, an oscilloscope, a power supply unit.
The system design appears intrinsically safe which has been confirmed through lab testing where force was applied to the impact sensor and no excitation occurred, only when the system was in the ARMED state. During repeatability testing of the system, it was found that temperature was affecting the clock frequency, this was rectified by replacing with a temperature stabilized clock signal source. Another was an error in the placement of some elements on the PCB which resulted in the appearance of small disturbances on the oscilloscope, this has also been rectified on the newly modified design.
Significance
The topic discussed during the article has many practical applications specifically in the development and design phase of complex missiles, the functionality of the design detailed allows for the tailoring of the time delay for an electronic fuse where there may only be a one-time at those specific parameters, this could greatly reduce trail costs by reducing the quantities required for prototyping. The results of the testing validated the systems concept and actual outputs were consistent with the programmed delay times, there is the possibility for its application in next generation missile systems where a third delay may be necessary.
