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Table 1 Properties of micropore ball propellants
. bulk size
sample species main density range
P P contents _3 8
/g - cm /mesh
LDPNC single base NC 0.20 20 -30
LDPNC04  single base NC 0.23 40 -60
LDPBD double base NC 60% /NG 30% 0.23 60 -80

13 40 SEI

15kV X2000 10 um

b. inner pore structure of micropore ball propellant
1 BRI FLERIE 25 1 S WA P AR FL B 25 4 & (LDPNC)
Fig. 1 Appearance and inner pore structure of single base

micropore ball propellant( LDPNC)
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Table 2 Thermal decomposition peak temperatures of micro-

pore ball propellants

sample T,/°C
A 199.48
B 200.96
C 201.93
D 202.89
E 201.83
F 201.91
LDPNC 203.06
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Fig.2 DTA curves of modified samples with sensitizing agents
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Fig.3 Effects of different sensitizing agents on flame spread speed
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Fig. 4 Effects of content of sensitizing agent A on the flame

spread speed of single base propellant
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Fig.6 Effects of content of sensitizing agent A on mechanical

sensitivity of single base micropore ball propellant
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Sensitized Performances of Micropore Ball Propellants

LIU Yu-jun, LIN Xiang-yang, ZHENG Wen-fang, PAN Ren-ming, LI Sheng-you
( School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Micropore ball propellants were treated by sensitizing agents to improve their flame spread. The effects of variety and
content of sensitizing agents on the thermal decomposition and the flame spread speed of micropore ball propellants were studied
through dipping process. Results show that peak temperatures of thermal decomposition of the samples decrease obviously with
different sensitizing agents. Sensitizing agent A has more effect on peak temperatures, and peak temperatures decrease from
203.1 °C to 199.5 °C as the content is 5%. The flame spread speed increases markedly with increasing of the content. The
sensitized properties of additive agent C is more notable in the sensitizing agents. The flame spread speed increases 3 times as the
content of sensitizing agents C is 5% . The increasing extent of flame spread speed of single base sample is higher than that of
double base sample with the sensitizing agent A. The impact sensitivity does not change distinctly, but the friction sensitivity
increases obviously when sensitizing agent A is introduced. The impact sensitivity increases not more than 10% when the content
is less than 16% . The friction sensitivity increases from 58% to 98% as the content is less than 16% . The method for improving
flame spread performance by adding sensitizing agent is effective. The content of sensitizing agent should be controlled to avoid
the negative effect.

Key words: combustion chemistry; micropore ball propellant; flame spread speed; sensitizing
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