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Laser Ignition Characteristics of AP/HTPB Composite Solid Propellants Containing Metal Nanopowders

HAO Hai-xia', YAO Er-gang', WANG Bao-xing’, ZHAO Feng-qi', XU Si-yu' , PEl Qing'
(1. Science and Technology on Combustion and Explosion Laboratory, Xi'an Modern Chemistry Research Institute, Xi'an 710065, China; 2. North Schlumberg-
er Oilfield Technology( Xi'an) Co,Ltd, Xi'an 710065, China)

Abstract: Ignition characteristics of Al micro-powders, Al nanopowders, Ti nanopowder and amine perchlorate (AP)/ hydroxyl-
terminated polybutadiene( HTPB) composite solid propellants containing metal powders were studied by CO, laser ignition method
with a wavelength of 10.6 wm at different heat fluxes, and the effects of Al size on ignition characteristics of Al powders and the

effect of the different metal powders on ignition characteristics of AP/HTPB composite solid propellants containing metal powders

-2

were discussed under heat fluxes from 77.6 W - cm™ to 365.1 W - cm™. Results show that the ignition delay times of Al powders

gradually decrease with the increasing of heat fluxes. The ignition delay time is shorter and the ignition energy is lower ( t, 5, <ty

<t <t and E oo <E a0 <Epniiso <Eiao0 <Es,m ) When the size of Al powder is smaller. The ignition energy and delay time

<150 <har200 Sum
of Ti powder is smaller than the Al powder when their size is 150nm and their ignition process are obviously different. The ignition

Spm

of AP/HTPB composite solid propellants containing metal powders appears on the surface of the sample first, and the order of the
ignition delay time is tyy o>t 1152 >t yraa >t pran>t ursrand the order of the ignition energy is Egy o >E 1150 >Epria>Enran>Eursr, Which
is in accordance with the order of the ignition time of the corresponding metal powders( &, > t.1500> tyar™> baiso™ triso) -

Key words: ignition delay time; laser ignition; metal nanopowders; composite solid propellants
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