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Table 1 Composition of combustible cartridge cases

composition N-0 N-1 N-2 N-3

NC fibers/ % 62 62 62 62

kraft fibers/ % 24.5 15.5 12.5 8
adhesive and addition agent/% 13.5 13.5 13.5 13.5
energetic fibers/% / 9 12 16.5
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Table 2 Comparison of mechanical property of

combustible cartridge cases

composition N-0 N-1 N-2 N-3
density/g + ¢cm ~? 1.0 1.0 1.0 1.0
compression pressure/kN  17.77 18.97 18.37 16.29

extension strength/MPa 22.78 26.685 22.26 22.24
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Table 3 Ignition time of combustible cartridge

cases in closed-bomb

t;/ms
composition
No. 1 No.2 No.3 average value
N-0 7.17 7.10 7.12 7.13
N-1 6.84 6.81 6.77 6.81
N-3 6.75 6.71 6.73 6.73
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Fig.1 p-t Curves of combustible cartridge cases at ignition
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Fig.2 dp/di-¢ Curves of combustible cartridge cases at ignition
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Table 4 Burning-off time of combustible cartridge

cases in closed-bomb

t./ms
composition
No. 1 No.2 No.3 average value
N-0 6.74 7.08 6.64 6.82
N-1 3.26 3.05 3.11 3.14
N-3 1.66 1.61 1.65 1.64
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Fig.3  p-t Curves of combustible cartridge cases in closed-bomb
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Table 5 Measured values of impetus and covolume of combustible cartridge cases in closed-bomb

Pui(p=0.12 g+ em™?)

Pua(p=0.20 g+ em™?)

composition /1-g! a/L - kg™!
No. 1 No.2 No.3 average value No. 1 No.2 No.3 average value
N-0 82.20 82.76 81.57 82.18 152.32 152.37 151.65 152.11 488.92 1.56
N-1 95.47 95.14 94.87 95.16 173. 46 173.03 172.68 173.06 594.21 1.36
N-3 105.79 106. 15 106.51 106. 15 196.20 195.73 195.22 195.71 664.59 1.42
Note: 10 MPa ignition pressure was deducted when calculating impetus and covolume.
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Fig.4 dp/di-t Curves of combustible cartridge cases in closed-bomb
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Fig.5 L-B Curves of combustible cartridge cases in closed-bomb
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Fig. 6 Muzzle flash photographs of gun charge cartridge tests
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Table 6 Comparison of smoke of combustible cartridge

cases in gun charge cartridge tests

visible light transmittance/ %

charge
No. 1 No.2 No.3 No.4 No.5 average value
N-0(96/4) 26.5 23.7 35.3 28.5 29.4 28.68
N-1(96/4) 68.1 75.5 72.5 73.7 75.8 73.12
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Characterization of Combustible Cartridge Cases Enhanced by Novel Energetic Fibers
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Abstract; In order to improve mechanical properties and combustion performance simultaneously, novel combustible cartridge cases

were manufactured by adding energetic fibers as reinforcement component.

The mechanical properties were characterized by

compression and tensile strength, and combustion performance was evaluated by closed-bomb and gun charge cartridge tests. Results

show that these novel combustible cartridge cases have good mechanical properties, and combustion performance is also improved.

With increasing of the energetic fibers content, the ignition time and burning-off time are shrunk more and more, and the burning

rate and impetus of the case are increased gradually. Compared with the original ones, fewer solid residues and combustible gas are

found in gun charge cartridge tests, which means adding energetic fibers could decrease the shooting features.

Key words: materials; combustible cartridge case; energetic fiber;

mechanical property; combustion performance



