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Abstract: The erosion of gun barrel is a main deterrence for improving the gun
performance. In this paper, the erosion principle of gun barrel was analyzed and a new
film cooling technology was presented. In this technology, the coolant was put into the
combustible case. With this cooling technology, the gun interior ballistic characteristics
and the durability of gun barrel were improved.
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Fig. 1 The charge structure of protective barrel paper gun

1. Primer 2. Ignition powder 3. Igniter tube 4. Cartridge case
5. Black powder 6. Protective barrel paper 7. Bullet
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Table 1 The influence of protective barrel cooler on the use life of gun barrel

Gun name Don’t add protective barrel cooler Add protective barrel cooler
85mm Cannon 1150 Round ' 5700 Round
100mm Cannon 1500~1600 Round 3800 Round
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Table 2 The influence of multi-use combustible case on the gun ballistic performance

Charge structure Boring-pressure (MPa) Muzzle velocity (m/s)

Combustible case 444. 1 1635. 2

" Protective barrel paper 449.1 1607. 6

Table 3 The influence of multi-use combustible case to the use life of gun barrel

Charge structure Inside diameter change (mm/round) Increment of black powder cavity (mm/round)
Combustible case 0.077 0.017
Protective paper barrel 0.108 . 124
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3TiO, + ZCO — Ti,0, + 2CO, Fig. 3 The charge structure of multi-use combustible case

1. Primer 2. Ignition powder 3. Igniter tube
AT 6 K 25 Sk Py CO 4k 4. Flammable cartridge case 5. Black powder 6. Bullet
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