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Fig.1 Sketch of a barrel additional charge
1—main chamber, 2—pill, 3—additional chamber,

4—gun barrel
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p
: “pEo= . o 20 2e, d 2¢ f
I, s R p= lg gun propellant name Jmm /;)nm Jmm /K - kg
S5 ?Z:@%E?%{Mitﬂ i V\] 3%%;@2?]5#[3"] p_l EHSI 5/7-single-base-propellant 0.58 0.16 3.26 980
] N T ) 6/7-XDGZB-propellant 0.65 0.2 3.69 1250
d LR IEP R IR i Bl AR R RII T s oh 1 en
4/1-XDZJ-propellant 0.6 0.25 3.0 1250
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Note: 2e, , web of grain; d,, inner diameter of grain; 2c, length of

grain; f,the energy of propellant.
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Fig.2 p-t curves of 5/7-single-base propellant and 6/7-XDGZB
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Fig.3 L-B curves of 5/7-single-base propellant and 6/7-XDGZB
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Fig. 4 p-t curves of 3/1-camphor propellant and 4/1-XDZ)
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Table 2 The results of interior ballistic experiments
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S 5k 25 FAT R P AR 6 T D e o Al A A £ 45 B
e 2 RE A% 1 I [ YR H B 2 A e A R AR 2l
KT AL, 6 /7 -XDGZB % 5§ 25 1) 4R 58 45 1k BE 6 £ 3 2
N BE Y f R TR 1 sUEE S T 4/1-XDZ) K G 2
F1% 50 R SR e T A T L B b b S B N 1Y
R T 3 3 RO, B R R R B v M 1 A
4.2 HBERBER

BN B e S 24 R R R G 25 R AT T N SR E
B, IR ) 25 A B A SHE IR 25 SR AN SR 2 TR o

RG22 (255 ) 6/7-XDGZB,
29 g, Jobff e 2 ) 8 Tk, DL KRR e 25 (2% N
6/7-XDGZB,29 g, Minzh= 14 g) HILA [ p-t #Z
FE Fy 4z opid 1T Z o An i 6 RN 7 o o

serial number main chamber additional chamber @ main /8 ® ,qdition / 8 Pm/MPa Vo/m + s
1 5/7-single-base-propellant - 32 - 355 943
2 5/7-single-base-propellant - 32 - 348 937
3 5/7-single-base-propellant 3/1 camphor-propellant 32 8 358 978
4 5/7-single-base-propellant 3/1 camphor-propellant 32 8 366 979
5 6/7-XDGZB - 29 - 368 980
6 6/7-XDGZB - 29 - 379 982
7 6/7-XDGZB 4/1-XDZ) 29 10 374 1028
8 6/7-XDGZB 4/1-XDZ) 29 10 367 1024
9 6/7-XDGZB 4/1-XDZ) 29 14 364 1062
10 6/7-XDGZB 4/1-XDZ) 29 14 376 1064

Note: blank charge,classical charge with main chamber; additional charge,the charge with main chamber and additional chamber.
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Fig.6 p-t curves of blank charge and additional charge
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Application of a New Gun Propellant in Barrel Additional Charge

ZHANG lJiang-bo, YANG Yan, ZHANG Yu-cheng, JIANG Shu-jun, YU Bin, WANG Feng

(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: An experimental device that additional chambers were mounted on a barrel of 14.5 mm ballistic machine gun was adopted
in order to study the pressure platform-like effect of increasing muzzle velocity with a barrel additional charge. The 6/7-XDGZB
gun propellant was used as the main charge, and the 4/1-XDZJ was used as the additional charge. The results of closed bomb
experiment and interior ballistic experiment show that the 6/7-XDGZB gun propellant has the characteristics of lower initial burning
rate, and the 4/1-XDZJ gun perpellant with higher burning rate has property of regressive burning. The two charges burn in
coordination in their respective chambers, and the muzzle velocity of the additional charge can rise from 981 m - s~' to
1063 m - s™'

maximum pressure unchanged, and piezometric efficiency can rise from 0.47 to 0.58.

compared to the blank charge (i.e. main charge only, no additional charge) under the condition in keeping the

Key words: materials science; gun propellant; additional charge; pressure platform effect; regressive burning; interior ballistic;
muzzle velocity
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