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Design and Experimental Verification of Muzzle Silencer Following

Mechanism of Noise Reduction by Shock Wave
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2. Northwest Institute of Mechanical and Electrical Engineering, Xi’an 712000, China)

Abstract: In view of the artillery muzzle noise, a noise elimination scheme is proposed based on
shock wave characteristics to reduce muzzle noise acoustical power by virtue of lowered total
pressure and mechanical energy of supersonic airflow after passing through shock wave. Then, a
new muzzle silencer is designed. By heightening Mach number in divergent section of airflow and
forming shock wave in contracted section, the mechanical energy of gunpowder gas is weakened
to accomplish the reduction of muzzle noise. The fluid flow condition and the formation of shock
waves inside the muffler is discussed via establishment of a numerical model and simulation of the
new muffler, and the noise reduction effect of the silencer is analyzed according to the reduction
degree of total pressure in muzzle and muffler exhaust plane. An external monitoring point is set
up to detect the change of the external pressure field. Experiments verify the noise reduction
effect of the new muffler and show that the muzzle silencer designed following the mechanism of
noise reduction by shock wave can reduce muzzle noise by about 19 dB, which coincides with the
theoretic result by the total pressure reduction scheme. Thus, reducing muzzle noise by shock

wave and adopting the reduction degree of total pressure to analyze the noise reduction effect of a
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silencer are feasible.
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