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ARTICLE INFO ABSTRACT

Article history: A 40 mm medium caliber gun to be equipped with ventilation holes is designed
Received 26 July 2016 and manufactured in this study. The muffler used is composed of holes, blades,
Revised 9 September 2016 and several spaces in the tube. Accordingly, a numerical analysis is performed

Accepted 25 November 2016 with computational fluid dynamics (CFD) before testing the muffler. The

validity of the numerical analysis is examined by analyzing the differences
Keywords: between the measured data of the firing test and the results of the CFD analysis.
Muffler ) The CFD analysis showed that the numerical analysis can be used positively in
Impulse noise the muffler design because no difference exists between the results of the field
Medium caliber gun test and the CFD analysis. The test result also indicated a noise reduction of
Flow characteristics approximately 10 dB. Moreover, the muzzle velocity is almost equivalent,

regardless of the muffler.
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Fig. 1 The intemal structure of muffler with ventilation holes for
40 mm gun
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Fig. 2 The displacement of sensing points located against firing
direction
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Fig. 3 Real (left) and numerically obtained (right) propellant gas

flow fields of a 7.62 mm caliber NATO rifle G3
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Fig. 4 Comparison of pressure data obtained by experiment and

numerical analysis

(a) 5.0x 10* sec

(b) 1.3x10” sec

(c) 1.7%10° sec

(d) 7.0x107 sec
Fig. 5 A fluid fields through the muffler after shooting from the
40 mm gun
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Fig. 8 A deformation contour of structure analysis of the muffler
with ventilation holes

Fig. 9 The installation of muffler to 40 mm medium caliber gun
during the fire

Table 1 Mesh properties for the muffler

Mesh type Tetra & Hexa
Curvature normal angle (°) 10
Min. size (mm) 0.4
Max. size (mm) 50
Max. face size (mm) 30
No. of nodes 590,355
No. of Elements 241,656
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Fig. 10 The comparison of noise reduction with muffler and
without muffler

Table 2 The comparative values of shock noise at 45° and 90°
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Table 3 A comparison of muzzle velocity with muffler and
without muffler

No. With muffler Without muffler
(m/s) (m/s)
1 968.2 970.5
2 962.0 966.1
3 966.2 966.7
Fig. 11 The figure of muffler which is installed with internal 4 967.9 967.9
pressure measurement sensors 5 966.0 964.6
6 964.1 971.4
A &5 7] WiRel Mo o] F2 AR Well 5+ FROE 7 966.9 965.4
FEE wet A4 2 HE 2o Addn. 8 966.9 968.5
9 968.4 968.8
5.3 ZPHE ZolEY 10 970.0 970.8
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