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Development of a next generation, .50 calibre suppressor
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   For well over 100 years, firearm suppressors have been utilized as means of decreasing the muzzle report and muzzle flash, commonly associated with the discharge of a firearm. Their prolonged relevance is due to their force-multiplier nature: they increase the stealth, and efficiency, hence lethality of military formations, all the while preserving the auditory health of the operator(s).
   My hypothesis is that the recently stagnant progress of small-arms development is going to be set in motion again by the development of certain attachments, such as advanced suppressors. The emergence of new technologies opens new horizons in their aspect as well. These emerging technologies, beside the increasing interest in suppressors both from military and civilian users alike, warrants further research in the future of suppressor technology.
   The aim of this research is to integrate cutting-edge technologies (such as CAx, and metal 3D printing) in the development and manufacture of a next generation, proof-of-concept suppressor. These allow suppressors to be more efficient, smaller, and lighter than ever before. Using simulations, the most efficient CAD model can be chosen and optimized for production, that is then manufactured with 3D printing technologies: these allow such complex geometries to be manufactured, that no other conventional method could ever produce
   The development process, and design elements are presented in this paper, along with the history, and general mechanics of suppressors, with an added focus on measurement methods related to suppressors.
   The results of the research: the resulting suppressor is of a low backpressure, 3D printed type, that utilized complex inner geometries to mechanically slow the exiting propellant gases released during firing. This internal geometry grants the suppressor some surplus functionalities: besides preserving the auditory health of the operator(s), the suppressor also aims to preserve respiratory health, and eliminate the immediate, bothersome effects of propellant fumes. Besides these, the suppressor also grants mechanical advantages. Using Finite Element Method simulations, the verification of both the structural integrity, and expected performance of the suppressor was done.
   The future of the research lies in the manufacture, then evaluation of the finished suppressor during live fire tests. This would allow the project to fully mature, and be prepared for mass production, and fielding.



