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Table 1 Interior ballistics and muzzle parameters

launch X ® P v Pm Pro Ty
condition /m /g /MPa  /m -s™' /MPa /MPa /K
in air 1 15.5 — 834 305 61 2236
underwater 1 15.5 0.15 784 309 105 2653

Note: x is the barrel length, w is the charge weight, p,is the broken pressure
of the baffle at muzzle, v is the projectile velocity at muzzle, p,, is the
maximum pressure in chamber, p,, is the initial injection pressure of
combustion gas at muzzle, T is the initial injection temperature of

combustion gas at muzzle.
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Fig.5 Muzzlestatic temperature cloud and streamline for gun launched in air
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Numerical Analysis for the Effect of Underwater Launch on the Temperature Field of Machine Gun Muzzle

ZHANG Xin-wei, YU Yong-gang
( Nanjing University of science & Technology, Nanjing 210094, China)

Abstract: In order to understand the distribution characteristics of the muzzle temperature field for gun launched in different
environments, numerical simulation and contrast analysis for 12.7 mm gun launched in air and underwater were carried out. With
the FLUENT software, the numerical simulation was performed using User Defined Function (UDF) and dynamic grid technology.
The numerical results show that when the gun is sealed and launched underwater, the velocity of projectile slows down just when
it contacts water. At this time, the gunpowder gas after the projectile is slowed up and its temperature is raised, so that the initial
injection temperature of the gas reaches 2653 K, which is 417 K higher than that in air (2236 K). Influenced by both the projectile
movement and the gas-liquid interface, the Mach disk was formed at 70 s after the projectile shot out. However, the Mach disk
was initially formed at 200 s after the projectile shot out for gun launched in air. Compared with the situation of gun launched in
air, the shock core area formed by the underwater launch is significantly smaller, while the temperature of the core region is
higher. Especially, the maximum temperature in the compressed wave is up to 3200K, which is 1500K higher than that in air. By
fitting the curve of the Mach disk position with the time for the underwater launch, it is found that the variation of the Mach disk
position follows the law of exponential change within 200 us after the projectile shot out.

Key words: underwater launch; combustion gas jet; muzzle temperature field; Mach disk; numerical simulation

CLC number: TJ6; O354.5 Document code: A DOI: 10.11943/j.issn.1006-9941.2017.11.008

Chinese Journal of Energetic Materials, Vol.25, No. 11, 2017 (932-938) AR A www. energetic-materials. org. cn



