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Modelling of internal ballistics of gun systems: A review
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ARTICLE INFOD ABSTRACT

Article histary: Adeep understanding of the internal ballistic process and the factors affecting it is of primary importance
Rm:u.red ?' M"_”:h 2024 to efficiently design a gun system and ensure its safe management. One of the main goals of internal
Received in revised form ballistics is to estimate the gas pressure into the combustion chamber and the projectile muzzle velocity
ﬁ;ﬂfﬁ‘hﬂr 314 in order to use the propellant toits higher efficiency while avoiding over-pressure phenomena. Dealing
Available online 15 May 2024 with the internal ballistic problem is a complex undertaking sinee it requires handling the mteraction

between different constituents during a transient time lapse with very steep rise of pressure and tem-
peraiire Several approaches have been proposed in the literature, based on different assumptions and

f:i:::ﬁ;aumm techmiques. Generally, depending on the used mathematical framework, they can be classified into two
Numerical modelling categories: computational fluid dynamics-based models and lumped-parameter ones. By focusing on gun
Lumped-parameter model systems, this paper offers a review of the mam contributions in the field by mentioning their advantages
Computational fluid dynamics and drawbacks. An insight into the limitations of the currently available modelling strategies is provided,
Gun systems as well as some considerations on the choice of one model over another. Lumped-parameter models, for

example, are a good candidate for performing parametric analysis and optimisation processes of gun
systems, given their minimum requirements of computer resources. Conversely, CFD-based models have
a better capacity to address more sophisticated phenomena like pressure waves and turbulent flow
effects. The performed review also reveals that too little attention has been given to small calibre guns
since the majority of currently available models are conceived for medium and large calibre gun systems.
Similarly, aspects like wear phenomena, bore deformations or projectile-barrel interactions still need to

be adequately addressed and our suggestion 15 to dedicate more effort on it
© 2024 China Ordnance Society. Publishing services by Elsevier BV. on behalfl of KeAd Communications
Co. Ltd. This is an open access article under the CC BY-NC-ND license [ hitp://creativecommons.org/
licenses|by-nc-nd [4.0/]).

Modelling of internal ballistics of gun systems: A review F. Ongaro* , C. Robbe, A. Pap Chabotier Royal Militar
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Aiming System Design
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Aiming System Design
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