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Abstract

The 5.56-mm firearm is commonly used by infantry and border police units. Most firearms
in service are gas-operated, which results from the internal combustion of gunpowder. Analysis
of breech pressure and muzzle velocity is important for design and operation. This research
comparatively examined two types of gunpowder single-perforated grains and spherical grains
and two types of cartridges, M193 and M855. The interior-ballistic comparison showed that,
for each cartridge type, single-perforated ¢rains produced higher breech pressures and shorter
burn times than spherical grains. The muzzle velocity and ballistic efficiency of single-perforated
grains were also higher than those of spherical grains. A comparison between the M193 and M855
cartridges indicated that M855 exhibited better ballistic efficiency than M193 for both gunpowder

types.

Keywords: Interior ballistic of gun, Gunpropellant, Single perforated grain, Spherical grain
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Parameters Propellant Type Reference
Single Perforated Grain Spherical
Propellant force 1,144,765 J/kg 1,144,765 J/kg Ref [8]
Density 1.55 g/cm’ 155 g/cm’ Ref [3]
Ratio of specific heat 1.26 1.26 Ref [3]
Burn rate coefficient 3.4037 3.4037 Ref [8]
Burn rate exponent 0.8 0.8 Ref [8]
Form factor 0 1.4 Ref [3]
Web thickness 0.345 mm 0.85 mm Ref [13]
Outer diameter 0.85 mm 0.85 mm Ref [13]
Inner diameter 0.16 mm - Ref [13]
Length 2.14 mm - Ref [13]
319 2 anianiRvetunaznszaudy
Cartridge Type
Parameters Reference
M193 M855

Bore diameter 5.70 mm 5.70 mm Ref [12]
Chamber length 112 mm 112 mm Ref [12]
Projectile weight 56 er 62 gr Ref [10]
Charge weight 26.5 ar 26.1 gr Ref [10]
Barrel length 11.57/14.5” 292/368 mm 292/368 mm Ref [12]
Twist rate 32 Caliber 32 Caliber Ref [12]
Radius of gyration 1.90 mm 1.90 mm Ref [1]
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Single Perforated Grain Ball (Spherical) Grain

Parameters
M193 (Sperf) M855 (Sperf) M193 (Ball) M855 (Ball)

Projectile Weight, gr 56 62 56 62
Charge Weight ,gr 26.5 26.1 26.5 26.1
Muz Velocity,11.5" m/s(ft/s) 894(2,976) 861(2,868) 889(2,960) 854(2,844)
Muz Velocity,14.5" m/s(ft/s) 967(3,222) 927(3,086) 971(3,233) 932(3,105)
Max Breech Pressure, Bar 3,618 3,689 2,924 2955
Burn Time, sec 0.0017 0.0017 0.0040 0.0039
Ballistic Efficiency, 11.5" % 19.2 20.1 19.0 198
Ballistic Efficiency, 14.5" % 22.6 233 227 2516
M31efl 4 nansvageUIIsUisUTTIIN ST AT LU

Test Result Cartridge Type Reference

M193 M855

Muz Velocity,11.5" m/s(ft/s) 843(2,766) 830(2,723) Ref [12]
Muz Velocity,14.5" m/s(ft/s) 991(3,250) 922(3,025) Ref [10]
Max Breech Pressure, Bar 3,585 3,792 Ref [10]
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