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Fig. 1 Schematic diagram of partially cut multi-perforated
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stick propellants
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Table 1
multi-perforated stick propellants

Formation parameters of SDG-6 /7 partially cut

2e;//mm dy/mm  2¢/mm g/mm g /mm g/mm  g/mm

0.61 0.25 120 15 4 1.7 0.2

Note: 2e, is the web size of propellant; d, is the diameter of interior hole;
2c is the length of propellant; g, is the incision interval of same side;
q, is the incision interval of different sides; g, is the incision depth; g,

is the incision web.
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Fig.2 p-t curves of closed-bomb testing for partially cut mul-

p/MPa

tiperforated stick propellants
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Table 2 Formation parameters of 30 mm gun

W,/cm? S/cm? L,/ m m/kg w/kg @,

314.5 7.07 1.66 0.201 0.18 1.05

Note: W, is the chamber volume; S is transaction area of the barrel; lg is the
traveling length of projectile; m is the mass of projectile; w is the

charge mass; ¢, is the coefficient of secondary work.
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Table 3 Testing results of interior ballistic performance for

partially cut multi-perforated stick propellants

No /g Vip/mes™! Vo/m=s™! Pw/MPa  p,./MPa
1 180 1382.6 1405.4 401.4 72.5
2 180 1385.5 1408.3 411.5 83.3
3 180 1391.8 1415.0 416.1 79.5
average 180 1386.6 1409.6 409.7 78.4

Note: p,, is maximum of bore bottom pressure; p, is maximum of muzzle

pressure.
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Note: g, is incision interval of the same side; p, is maximum of bore bottom

pressure; v, is calculated muzzle velocity.
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Table 5 Effect of incision depth on the interior ballistic per-
formance

g,/mm Pun/MPa vg/m-s™!

0.6 411.3 1363.9

1.2 426.1 1375.2

1.7 430.2 1378.2

2.0 436.4 1380.9

2.5 454.9 1392.1

Note: g, is the incision depth; p,, is maximum of bore bottom pressure; v, is

calculated muzzle velocity.
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Table 6 Effect of incision web on the interior ballistic perfor-
mance

q,/mm Pu/MPa v/m-s!

0.1 427.4 1374.9

0.2 430.2 1378.2

0.6 432.3 1380.1

1.0 435.9 1382.8

2.0 440.1 1387.4

Note: g, is the incision web; p,, is maximum of bore bottom pressure; v, is

calculated muzzle velocity.
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Numerical Simulation of the Interior Ballistic Performance for Partially Cut Multi-perforated Stick Propellants

ZHAO Yu-hua, YANG Wei-tao, YAN Wen-rong, ZHANG Jiang-bo, XIAO Xia
(Xi"an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To study the interior ballistic performance of charge for partially cut multi-perforated stick propellant, a interior ballis-
tic simulation model of charge for partially cut multi-perforated stick propellant was established based on the classical interior
ballistic theory. The calculation of interior ballistic performance of charge was performed using the partially cut multi-perforated
stick propellant with high energy nitramine propellant formulations. The experimental validation were carried out on 30 mm artil-
lery. The effect of incision intervals, incision web and incision depth on the interior ballistic performance of partially cut
multi-perforated stick propellant was analyzed. The results show that the maximum bore pressure calculated by the established in-
terior ballistic model of partially cut multi-perforated stick propellant is 430.2 MPa. The calculated error of the maximum bore
pressure is 5.0% compared with average value of testing maximum bore pressure of 409.7 MPa. The calculated muzzle velocity
is 1378.2 m-s™", and the calculated error is 2.2% compared with average value of testing muzzle velocity of 1409.6 m-s™". The
maximum bore pressure and muzzle velocity decrease with the increase of incision intervals. When the incision intervals in-
crease from 5 mm to 50 mm, the maximum bore pressure reduces by 12.0%. And the muzzle velocity reduces by 3.1%. The ef-
fect upon the interior ballistic performance is gradually reduced when the numerical value of incision intervals is greater
than 20 mm. The value of maximum bore pressure and muzzle velocity increases with the increase of incision depth and incision
web. The effect of incision depth upon the maximum bore pressure is more significant than that upon the muzzle velocity. The in-
terior ballistic performance of the propellant is insensitive to the change of incision web’s value.

Key words: propellant charge;closed-bomb test;partially cut multi-perforated stick propellant;interior ballistic model
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