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Table 1 Experiment project for production of

caseless ammunition samples

number type of fiber  content of fiber/% length of fiber/mm
1 carbon fiber 0.5 5
2 carbon fiber 0.5 10
3 carbon fiber 0.5 20
4 carbon fiber 1.5 10
5 carbon fiber 3 10
6 cellulose 2 5
7 carbon fiber 0.5 5
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Fig.2 The simulating chamber test equipment
l—screw, 2—chamber, 3—heating sleeve,
4—heat preservation sleeve, 5—connection pole,

6—thermometer, 7—bracket, 8—pedestalt
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Table 2 Results of impact sensitivity

and ignition point of 5 s delay

number ignition point of 5 s delay/°C impact sensitivity/ %
1 283.1 93.3
2 289.5 84
3 299.5 100
4 289.1 78
5 292.5 96
6 282.2 90
7 280.5 96

Note: Sample 7 is the basic prescription.
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Fig.3  The results of simulating chamber test

48 i

-l

(1) B 2T 25 FURS i AR B A, B S 52 i O e o &
S 2 A PR M R BB AT 4E R A, e
R PER SRR T 2 ~19 T, ek hmA
0.5% ~1.5% KKJEN 10 mm R EF4ER] T AR e

(2) USIBRET 4 (4 J0 7 3 K 5 25 i Bt LR T
AR LT 4 OF AR/ B 21 4 ) 19 Jo 52 300K 9 245, B
A B 14 T R R R R E AR o R T T A PR RE A AR B
PERE T, D 008 4 Bk 2T 48 11 O S5 25 (9 35 5tk b ko A
Joe R G2 TN 0. 5% LA b i £F 4, 76 A )R
JER RS A A S 25 A BT BRI ]

5% 3K :

(1] 3kZEae. s AF RO [T]. KHEZ42%40, 1996 (2) : 46 -48.
ZHANG Xian-rong. A study on IR imaging seeker designing technique
[J]. Chinese Journal of Explosives & Propellants 1996 (2) ; 46 —48.
BEWT, WEHR A% SR R R R R 2 A I 5 e 2 1 AT AT
BrJ]. #3247 ,2001,13(1) ; 32 - 34.

LIAO Xin,HUANG Zhen-ya, YANG Wen-bao. Study on high ignition
Journal of

—
)
[

temperature propellant for caseless ammunition [ J ].
Ballistics ,2001,13 (1) ; 32 -34.

e e, A0 A, £ R SR — B R 2T i #ACE 5E 0 b i
[J]. KHEZy24] ,2002(3) : 64 -65.

TENG Xue-feng, LI Xu-li, WANG Guo-qiang. The novel process

—
w
[

applied to a heat-resistant caseless ammunition[ J]. Chinese Journal of
Explosives & Propellants,2002(3) : 64 —65.

R, AR E 2 R B PEREXT LT SE (1], P& frh kR
SR ARBRERD) 2006,21(3) ; 61 - 65.

SONG Zhi-qgiang. Comparative study on the combustion performances

—
~
faan

of caseless ammunition and sleeve-type casing ammunition [ J ].
Journal of Xi'an Shiyou University ( Naturnal Science Edition) ,2006,
21(3): 61 -65.

TRFETE , UE , T B8, 45 Rl 45 700 X T 4 G 58 38 % S 24 R e
RERIZIA[T]. FREAF A, 1999,7(3) : 169 - 171.

XU Sai-long, BAI Xiao-juan, MA Zhong-liang, et al. Effect of binder

—
W
[

on combustion behaviors of heat-resisting caseless ammunition [ J ].
Chinese Journal of Energetic Materials ( Hanneng Cailiao) ,1999,7
(3): 169 -171.

BREHESR , XM K, B 0 R, 45 BRET 4k X J0 7 i 5 25 B Be Mk e SE
WA BT L], fE 2 4 ,2000,12(1) - 21 -24.

YIN Ya-xia, LIU Yan-qiu, XIAO Zhong-liang, et al. The study effect of

[6

[

carbon fiber on burning properties of caseless ammunition[ J]. Journal
of Ballistics ,2000,12(1) ;: 21 -24.

(7] LE4E. BREFAEmSS I SYERELT]. SIRBTST,1987(5) : 45 -51.
SHEN He-nian. The carbon fiber’s structure property [ J]. Synthesi-
zing Research ,1987(5) : 45 -51.

[8] Benntt S C,Joson D J. Strength-structure relationships in PSN-based
card fibers[ J]. Joural of Materials Science 1983 (18) : 3337 —3347.

[9] GIBTT0A - #% & 5 s sEMEIEE[S]. 1997.

Effects of Fiber on Sensitivity and Spontaneous Combustion of Caseless Ammunition

MA Zhong-liang, TIAN Su-ming, LIU You-ping, XIAO Zhong-liang
(School of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China )

Abstract: The effect of refined cotton, carbon fiber content and length on the safety of caseless ammunition and self-ignition

temperature of simulating bore test was analyzed by testing the ignition point of 5 s delay of the propellants containing carbon fiber or

refined cotton,impact sensitivity and temperature of simulating bore test. Results show that the impact sensitivity of the caseless ammu-

nition is depressed when adding carbon fiber with content of 0.5% —1.5% and length of 10 mm, the anti-spontaneous-combustion

temperature is hoisted by adding carbon fiber and the anti-spontaneous-combustion time is prolonged at the same temperature.

Key words: applied chemistry; caseless ammunition; safety; impact sensitivity; spontaneous combustion



