- FNRGE
EXEEY

REIO—-T 3 TRl

fEHI0—2 3 > TRl

Prediction of Gun Barrel Erosion
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Synopsis

Gun erosion is a phenomenon in which the bore surface of a gun barrel is worn due to heat and chemical reactions. We
have been developing a method for the quantitative simulation of gun erosion as an alternative to the observation of bore
surfaces for erosion after actual firing. Since it would be difficult to construct a general kinetic model for the gun erosion
that proceeds in extremely short periods, an attempt to consider chemical reactions based on the equilibrium theory,
where temperature and pressure are converted to energy with aid of the Boltzmann's equation, has been taken.

Reaction probabilities between the molecules of propellant gas and iron (Fe) atoms on the bore surface were evaluated
by means of statistical mechanics and solid-gas reaction experiments, and they were then subjected to the coupled analysis
with program modules for the propellant gas combustion, the heat transfer in the gun barrel and the projectile kinetics in
the bore, the iteration of which resulted in the amount of erosion per fire round. Application of this simulation method for
an actual gun has shown a good agreement with the reported gun barrel erosion after firing.
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