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Interior Ballistic Performance of the Sheet Multilayer Propelling Charge
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ZHAQ Xiao-mei, YAN Wen-rong, LI Qiang
(Xi'an Modern Chemistry Research Institute, Xi'an 710065,China)

Abstract: The sheet multilayer propelling charge was made. The inner of the charge was made of high cnergy
propellant with high(—:r burrling rate and the outer one was made of low burning rate propellant containing
macromolecular deterrent material. The sheet muliilayer charge with dillerent content ol deterrent material and
different layer constructions was investigated by closed bomb test and 30mm simulation gun shootong. The
cxperimental results show that MD1 and MDZ multilayer charge containing different contents of deterrent hoth
have good progressive combustion performance and MD2 is better than MD1, the muzzle velocity of MDT with
outer-to-inner layer thickness ratio of 1:10 increases 77.4m *s~ 'than that of 5/7 single base propellant, the muzzle
velocity of MD2 with thickness ratio of 1 :5 increases 108, 7m +s7! than that of 5/7 single base propellant while
keeping max pressure almost constant. The results also show that by changing deterrent content in the outer layer
and the ratio of the ouler-to-inner layer thickness of the sheet multilayer propellant, the elflect of increasing the
total charge mass and so as to raise the muzzle velocity without maximum pressure increment could be expected.
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Table T The basic paramelters ol the two types

of multilayer charge

Ry /mm Ry/mm w4245/ %

1+ A/mm .

MD1 0.8 1:5 3 18 10
MDI1 0.8 1:=10 3 18 10
MD2 0.8 1:5 3 18 14
MD2 0.8 1:10 3 18 14

Hah BRI ASNNBRIRIE L, R AN, R, FIME.

00
., —— MDI1
00025 e M2
= 00020 PR \
w ¥ - '
2oommspl! N
D‘:_! !
= owiof
= noast \
of
0 02 04 06 08 10
B

B2 MDI M2 AERELA1: 5 L—B#ME
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Table 2 The [ormation parameters ol 30mm gun

d/mm Wy/mL S/em’ m(HILEE)/g  I/mm
30 335 7.07 203 1660
Wad AXMOR; w ALGTER; S AMEEEEE;
L AR FLATEK.
F3 30mm NEHARELBER
Table 3 The result of interior hallistic

experiment of 30mm gun

FE -2 ] m/g Pu/MPa v/ (m = s™h)
1 5/7 HEy 225.0 405, 2 1374.1
2 5/7 HEy 225.0 408.2 1372.2
3 5/7TEEZ 225.0 107. 2 1371.4
1 MD1-1/10 202.9 109.1 1444, 2
5 MDI1-1/10 202.7 111.0 1451.5
6 MD1-1/10 203. 3 113. 3 1454.1
7 MD2-1/5 216. 2 109. 2 1176.5
8 MD2-1/5 215. 3 413.8 1484.7
9 MD2-1/5 216.0 416.2 1482.8
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