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ABSTRACT

This paper describes a study on after-burning suppressant in a solid propellant to reduce the plume
formed outside of rocket nozzles, which could expose the launch site and the flight track. The
minimum smoke propellant to enhance the stealth ability was formulated in terms of the kinds and
the effects of after-burning suppressant on the ballistic performance and the amount of primary smoke.
A after-burning suppressant, K;SO; of about 1.1% weight content was found to show profound
reduction of the rocket plume, giving negligibly slight increase in pressure exponent of burning rate.
Also minimum smoke propellant with less than 1.1% of K;SO, corresponds to A-class satisfaction in
primary smoke by AGARD standard.
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Table 1. Base formulation.

Table 2. Properties of potassium compounds.

Ingredient Weight % Melting | Molecular | No. (100b
Chemical | Point Weight of K
PEG Polymer 8.10 Q) () (b) /a)
Nitrate Plasticizers 29.00 K,SO, 1069 174.26 2 1.15
Nitramine OXidiZerS 5840 K2C03 891* 13821 2 145
ZrC 0.50
KNO; 334 101.1 1 0.99
K3S04 1.10
KCIO, 610* 138.55 1 0.72
Additives 2.90
KClO; 370 122.55 1 0.82
71 AEAE AFESR T, 1 FdFE 8.1%°01A KsAlF, 1000 258.27 3 1.16
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Table 3. Combustion products of base propellant.

Products Mole Fraction at
Nozzle Exit
CO 0.28446
CO, 0.11988
H, 0.23713
HO 0.12817
N, 0.22572
K,COs 0.00109
Pb 0.00018
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Fig. 1 AGARDP variation with ZrC and K.SO, content.
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Fig. 6 Exit plume photos of propellants without(a) and
with(b) KoSOx.
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