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Radiative Ignition of AP/HTPB Composite Propellant
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Abstract: The ignition process of AP/HTPB composite

radiation installation. An one-dimensional heat transfex

of inert heating and gas-phase reactlon
and the influence of laser radiation 1ntenslty w

transfer model can accurately describe t

araclerl

ing in solid propellant was used to analyze th %
propellant was obtained via simulation of e X’é al data

pr ep% \l exper1 tally investigated by a CO,-laser
%'d'es ribing "1 and chemical phenomena occur-

’Xe ignition criterion AP/HTPB composite

i quare method. The results show that the time

‘
e propellant composed of the ignition process decreases

as laser radiation intensity increases. The one-dimensional heat

1vc ignition characteristics of the composite propellant.
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Fig. 2 Ignition process of AP/HTPB composite propellant
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Table 1 Inert heating time and ignition delay time at different radiation intensity
q/(W e+ cm 2) Ly /s Aly/Ag/(10 's e em? « WD) /s AT, /Aq/(10 'secem? « W ) 7,,/7./%
85 0.163+0.014 0.3124+0.019 52.2
114 0.130+0.011 —11.0 0.24040.013 —25.0 54.1
171 0.08140.007 —38.6 0.14040. 010 —18.0 57.9
300 0.038+0.002 —3.3 0.07040. 005 —5.4 54.2
571 0.01320.002 —0.9 0.032%£0. 003 —1.5 40. 6
628 0.009=+0. 001 —0.7 0.025+0.002 —1.2 36.0
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Fig.3 Radiative ignition model of AP/HTPB
composite propellant
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Fig. 4 Inert heating time and ignition delay time

vs radiation intensity
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