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Fig. 1 Schematic of the experimental set-up
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Fig. 2~ Physiochemical processes involved

in laser-induced ignition of RDX
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Table 1 Relationship between ignition delay time
and heat flux of HMX

heat flux/W - cm ~2 100 200 300

ignition delay time/ms 300 20 10

200 400 600 800

10 0'
. H
o W0F Ty 10’
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§ 10k RENS - {107
5 - -
= « exp. at 0.75 atm (Alie et al.) s, .
S 10%L. exp. at1atm (Alie etal.) «taued 102
« exp. (Vilynov and Zarko)
= model at 0.75 atm (Lian and Lyman)
3 [ ¢ model at 1 atm (Lian and Lyman) . 3

el 4o
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4 CO, W't BE X HMX #FE i 78] 35 K AE SR B 4] 3
Fig.4 Effect of CO, laser intensity on ignition

delay time of HMX monopropellant
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Table 3 Ignition delay time for propellant A and F

at p =0.1 MPa and various heat fluxes

laser flux propellant A propellant F
(W - em™?) (Ar gas) (air)
/purge gas 30 50 100 30 50 100
fgnition delay - fist gas 4 07 067 0.2 0.125 0.03
time/'s evolution

first light

emission

ignition delay 3.167 0.85 0.183 106 31.8 0.82
time/'s

Note: The ignition time is the average value 2.

Table 4 Compositions of HTPB propellants %

formula No.

ammonium oxalate HTPB + others

AP RDX Al UFAI

4 35 35 16 - - 14
5 65 - 16 - 5 14
8 35 35 12 4 - 14
9 65 - 12 4 5 14

RS AARBEXN S NEREEE R
Table 5 Effect of radiant flux on the ignition delay time

radiant flux/W + mm ~2 ignition delay time/s

0.33 7.15
0.98 0.37
1.36 0.24
1.66 0.19
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Table 6 Effect of proportion of oxidizers content

on ignition delay time at various heat fluxes

- ignition delay time(s)
sample oxidizers content . o
at various heat fluxes/W + mm

No. AP/HMX 0. 45 0.78 1.78 3.12
N-7 8/49 no ignition no ignition 2.8 2.32
N-8 13/44 1.44 0.48 0.19 0.09
N-9 20/37 1.02 0.32 0.15 0.064
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Summarization of Laser Ignition Characteristics of Solid Propellants

HAO Hai-xia, PEI Qing, ZHAO Feng-qi, LI Shang-wen
(Xt'an Modern Chemistry Institute, Xi'an 710065, China)

Abstract ; Laser ignition has been an active research topic in recent years, and laser becomes an attractive future alternative ignition

source to study the ignition characteristics of propellants because of its advantages of high and adjustable energy, the ignition time

and energy being controllable ,and the ignition process unlimited by the surroundings. In addition,the studies of ignition characteris-

tics of propellants contribute to explaining the combustion theory and demonstrating the related model. The brief theory, the charac-

terization and the apparatus of laser ignition of solid propellants at home and abroad were described. And the factors affecting the

laser ignition of propellants such as the laser energy, the components and contents of propellants and the circumstances including

pressure and temperature ,were discussed. In the end,several problems on the evolvement of the laser ignition characteristics of the

solid propellants were summarized and concluded with 50 references.

Key words: physical chemistry; solid propellant; laser ignition; ignition delay time; summarization



