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Table 1 Property parameters of Al powders
Al type active Al/% Dsy /pm D,s/pm
FLQTO(QO) 99.60 46.67 50.70
FLQT1(Q1)  99.38 30.14 35.51
FLQT3(Q3) 99.18 13.61 14.20
FLQT5(Q5) 97.54 1.68 1.86
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Fig. 1 Particle size distribution curves of CCP with different Al
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der content
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Table 2 Particle damping with different particle sizes of Al
powders
Al component/% @ max a, a,/apm
QO0, 18.0 34.70 0.309
Q1, 18.0 17.83 0.159
Q3, 18.0 15.10 0.135
Q5, 18.0 13.79 0.123
112.12
Q1/Q3, 14.4/3.6 22.41 0.200
Q1/Q3, 9.0/9.0 19.14 0.171
Q1/Q5, 14.4%/3.6% 6.13 0.144
Q1/Q5, 9.0%/9.0% 19.50 0.174
Note: 1) &) max is the theoretical maximun of particle damping; 2) o, is the

particle damping value, which means the damping effect of CCP parti-

cles; 3) ap/ap max

means the efficiency of particle damping by CCP

particles for acoustic oscillation.
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Table 3 Particle damping with different content of Q1 type Al

powders
Al content/% Doy /pm @p max a, @y /@y max
9.0 16.88 58.97 11.56 0.196
15.0 17.21 75.14 12.94 0.174
17.0 17.24 106.98 34.67 0.324
18.0 17.27 112.15 26.15 0.233
21.0 17.36 125.85 25.27 0.201

Note: D, is the optimum diameter of CCP particles which can generate the

largest damping to acoustic oscillation.
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Effects of Particle Size and Content of Al Powders on the Particle Damping of Combustion Products of

NEPE Propellant

HU Xiang, ZHANG Lin, TANG Quan, LI Wei, LIAO Hai-dong, PANG Ai-min

( Hubei Institute of Aerospace Chemo-technology, Xiangyang 441003, China)

Abstract: To study the effects of particle size and content of Al powders on the particle damping generated by nitrate ester plasti-
cized polyether (NEPE) propellant combustion products, the condensed phase combustion products of NEPE propellant were col-
lected by a sealed bomb method and the particle size analysis was performed. The particle damping of combustion products on a-
coustic instability was calculated according to the theory of Culick linear particle damping. Results show that the particle size and
content of Al powders significantly affect the particle damping of NEPE propellant combustion products on acoustic instability com-
bustion, which mainly is due to the particle size and content of Al powders affect the particle size distribution of condensed phase
combustion products. For a certain frequency acoustic instability combustion, the higher the mass fraction of particle in [1/2D,,
2D, ] particle size interval in the condensed phase combustion products is, the greater the efficiency coefficient of particle damp-
ing of combustion products is, the larger the produced particle damping is. The mass fraction of condensed phase combustion
products in combustion products is one of the factors determining the scale of particle damping, and which is positively correlated
with the content of Al powders in propellant.

Key words: nitrate ester plasticized polyether (NEPE) propellant; aluminum powders; combustion product; particle damping
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