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Fig. |  Schematic diagram of muzzle flow flield.
1.Muzzle. 2.0bligue shock., 3.Mach disk, 4.Reflected shock.
5.3et boundary. 6. Intermediat flash, 7. Secondary flash
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Fig. 2 Schematic diagram of the model for predicting secondary flash onset

1.Muzzle, 2.Mach disk, 3.Inner boundary. 4.0uter boundary
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Table 1 DPredicted and tested results of secondary muzzle flash onset
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A MODEL OF THE NORMAL SHOCK IGNITING
OF THE SECONDARY GUN MUZZLE FLASH

Xu Hougian
(East China Institute of Technology)

ABSTRACT Among available models for predicting the seconary muzzle flash onset. some
haven't dealt with the reactions in the muzzle flash area, and some haven’'t considered the
flow characteristics downstream the Mach disk. Therefore, these models predict the seconda-
ry muzzie flash onsets only according to the gas temperature behind the Mach disk. This pa-
per presents a new ignition model for predicting the secondary muzzle flash onset in which
the strength of the normal shock in the muzzie blast structure, chemical kinetics and turbu-
lent jet are considered.

The flow of downstream of the Mach disk is considered as a nonisothermal turbulent jet
with chemical reaction in the model. The jet core is the propellant gas passing through the
Mach disk with slower flow speed and higher temperature while the surrounding stream is
the flow of the mixture of the propellant gas passing through the oblique shock with higher
speed and lower temperature. The jet boundary layer is divided into two layers (see Fig.l):
the inner layer I is the very thin one adjacent to the jet core, and the layer II outside layer
I. The convection may be neglected as the gas velocity in the layer I is much lower than
that in the layer 11, and the reactions are neglected in the second layer as the temperature of
the gas in that region is much lower than that in Layer 1. Based on these assumptions, the
ignition distance (the axial distance from the Mach disk to the point at which secondary
flash will be ignited) was derived from the equation of energy of the turbulent jet boundary
layer with reaction, and the ignition condition of the secondary muzzle flash was also ob-
tained according to the feature of the high underexpanded muzzle Jet.

The author of this paper has used this model to predict the secondary muzzle flash of
the 12.7mm rifle and cylindrical flash suppressors. The predicting results are in accordance
with the experiments.

KEY WORDS m.uzzle flow field, combustion, secondary muzzle flash.




