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Numerical Simulation of Flow Field of Muzzle Brake with

Multi-row Oblique-side-holes

QIU Ming'* ,XIE Hao',SONG Jie' ,TAO Yuxiang',LIAO Zhenqiang'’
(1.School of Mechanical Engineering,Nanjing University of Science and Technology, Nanjing 210094, China;
2.School of Electromechanical Engineering,Suzhou Global Institute ,Suzhou 215163, China)

Abstract;In order to accurately calculate the recoil efficiency of a certain aircraft gun with multi-row
oblique-side-holes muzzle-brakes, the numerical simulation on muzzle flow-field was carried out,
considering the effect of projectile on propellant gas expansion and the acceleration effect of oblique-side-
holes on propellant gas. The correctness of this numerical simulation method was verified by comparing
the numerical simulation results of the muzzle flow field of a 12.7mm weapon with experimental results.
The two-phase-flow internal-ballistic model of 30 mm aircraft gun was calculated numerically, and the flow
state in the bore while the projectile reaching the bore position was obtained under the initial condition.
The three-dimensional N-S equations of the muzzle flow-field were established, taking into account the
interaction between the projectile and the propellant gas. A three-dimensional moving-grid method
combining a polyhedral mesh for the stationary region and a hexahedral structured mesh for the moving
region was adopted to numerically simulate the three-dimensional transient flow of the propellant gas when
the projectile passes through each row of oblique-side-holes, which was compared with the case without
considering the projectile motion. The results show that the oblique-side-holes can introduce high-pressure
propellant gas into the barrel and generate supersonic airflow from the oblique rear,thereby producing a
large recoil impulse. The recoil efficiency reaches 38.4%. The projectile impedes the expansion of

propellant gas, resulting in stronger conical oblique shock waves at the oblique-side-holes. As a result,
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more propellant gas is ejected from the oblique-side-holes, increasing the recoil impulse. Therefore,

projectile motion must be considered in numerical simulations of this type of muzzle brake. This research

provides reference for the design of new multi-row oblique-side-holes muzzle-brakes and the dynamic

matching between cannons and aircraft.

Key words: aircraft gun; muzzle brake; oblique side hole; dynamic mesh ; three-dimensional flow field;
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