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Study on Muzzle Disturbance of Tail-stabilized Guided
Projectile With Muzzle Brake

JIANG Bo,QIN Chaoxuan” ,DAI Xiaoqiang,ZHANG Jie
(Southwest Technology and Engineering Research Institute , Chongqing 401329 China)

Abstract: The interaction between the complex shock wave flow-field inside the muzzle brake and the
random loading attitude of the tail fins affects the initial flight stability of tail-stabilized guided projectiles
passing through the muzzle brake. Aiming at this problem,a four-fin tail-stabilized guided projectile was
taken as the research object, and a three-dimensional unsteady flow-field model with a reaction-type
muzzle brake was established. The flow field characteristics and tail fin forces during the projectile exiting
the muzzle were studied through numerical simulation. The pressure distribution laws under different
relative angles between the tail fins and the side holes of the brake were analyzed,and the uncertainty of
the muzzle disturbance was quantitatively analyzed using the Polynomial Chaos( PC) method. The results
show that the tail fin attitude leads to an asymmeltric distribution of the muzzle flow field. As the relative
angle between the tail fins and the side holes increases,the radial pressure gradient on the fins increases
significantly ,and the force exhibits randomness. The disturbance moment approximately follows normal
distribution with a mean value of about 131 N-m,resulting in an initial angular velocity of approximately
0.011 rad/s as the projectile exits the muzzle. The disturbance caused by the tail fin attitude exhibits
significant uncertainty ,which should be fully considered in the design for its impact on flight stability. The
research results can provide technical support for the design of tail-stabilized guided projectile.
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Fig.1 Three-dimensional model of

tail and muzzle brake
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Fig.3 Muzzle velocity and pressure contours

in the X-Y plane
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different relative angles between the tail fins and side holes
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Fig.5 Tail-fin forces at different relative
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