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Abstract It is contributed to reveal the combustion consistent mechanism of ammonium perchorate and hydroxyl-
terminated pdybutadiene (AP/HTPB) composite propellant by studying its characteristics of ignition and combustion
based on experiment. The firing efficiency of base bleed projectile will increase by improving combustion
characteristic. Laser has the advantages of adjustable energy and high output stability, so it is the best energy source
for energetic materials ignition and combustion test. The ignition delay time of AP/HTPB composite propellant
samples is researched by using high power solid-state laser and high speed video system. The ignition delay time is
dramaticlly shortened with laser intensity increasing and then tends to be gentle. The combustion speed is calculated
as 3.41 mm/s based on combustion ordinal images and image processing technology. Numerical simulations of ignition
and combustion of the test samples are conducted by building the one-dimensional laser ignition model for energetic
materials. The calculated results of ignition delay time are in accordance with the test greatly, and the temperature
variation with time and intensity is obtained.
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Table 1 Test results of ignition and combustion for base bleed composite propellant
N Sample Laser power Working time Ignition delay =~ Combustion time Burning rate
o
size /mm o /W ty/ms time #4/ms t./ms r /(mm/s)
1 3.1X3.4X20.5 2.21 2420 1872 11610 3. 40
2 2.8X3.5X20.9 792 432 11920
4.03 3.35
3 3.4X2.5X21.3 1060 462 12640
4 2.8X3.3X20.1 638 268 10500
7.03 3.35
5 3.1X3.3X20.4 840 274 11280
6 2.8X3.4X20.4 715 66 10590
14.99 3.50
7 2.9X3.1X20.4 527 62 96260
8 2.8X3.1X19.9 541 42 10470
9 2.9X3.5X20.5 22.61 474 34 11420 3.45
10 3.0X3.0X21.1 490 48 11860
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(a) Experimental result; (b) simulation result
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