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Context
This paper was written to develop testing methodologies of tandem warheads by using a programmable electronic detonator. The authors have developed this new detonator technology which allows the delay time of main charge initiation to be adjusted on-the-fly to find the optimum setting for warhead operation during testing. The paper is conference proceedings from the Radioelectric Systems Conference 2019 in Poland, and was published by the Military Institute of Armament Technology in Poland. Therefore, the paper’s audience is experts in the radioelectric technology field and military personnel who will apply the findings of this paper to their work.
Analysis
The key findings of the paper are that the system excites the main charge after a delay equal to that programmed, the programmed delay is repeatable, operation is consistent across a range of temperatures, and that the PCB layout can have effects on cross-channel interference (Figs. 4, 5) due to the electromagnetic behaviour of thyristors. Thyristors generate electric pulses and subsequent noise when they are switched on because a large current is drawn suddenly.
These findings are important because they demonstrate this new technology works and is robust enough, albeit with the mentioned future development, to be employed in industry as the authors intended. Safety considerations were made to ensure this performance, such as the inclusion of a safe arming unit that only allows for the main charge to be initiated when the system is manually switched to the ARMED state. It was also found that the temperature can affect the consistency of the delay circuit, and this was rectified during the study, as was the case with the PCB layout causing cross-channel interference. These considerations and rectifications show how the system can be improved into the future outside the scope of this study, which should assure the audience of its capability and robustness.
Significance
This paper is important for tandem warhead detonation testing. The development of this programmable detonator means that warheads can be tested more efficiently and with greater control over their operational characteristics so that better and safer tandem warhead detonators can be engineered at a pace not yet seen in the field. This will lead to safer and better-performing missile systems entering service sooner, which will minimise unwanted casualties. This is the goal of designing a good missile system; capable at eliminating hostile targets while minimising any unwanted casualties. Hence this paper and its research is very significant.
