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Table 1 Physical property parameters of materials

. C A
material 7kg e m /Jp. kg - K- JW - m! . K
shell 7850 462 42
heat-insulating layer 1450 840 0.168
epoxy resin board 1800 1200 0.15
AP/HTPB propellant 1826 1255 0.389

Note: p is density, c, is specific heat capacity, A is thermal conductivity.

®2 AP/HTPB AL 8 155
Table 2 Chemical reaction kinetic parameters of AP/HTPB

reaction step Als™! E/k) - mol™! Q/k) - kg™
first-step 800 137.18 -297
second-step 1100 178.75 9643.2

Note: A is pre-exponential constant, E is activation energy, Q is reaction

heat.
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Numerical Simulation of Slow Cook-off Characteristic for AP /HTPB Composite Solid Propellant

YANG Hou-wen, YU Yong-gang, YE Rui
( School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract. To research the thermal safety problem of AP/HTPB composite solid propellant under the action of thermal loading, a
two-dimensional simplified model about cook-off of solid rocket motor was established. Among them, the process of slow cook-off
for AP/HTPB propellant was described by using two-step global reactions. The theoretical calculation results were in good agree-
ment with the experimental data. On this basis, the numerical predictions of slow cook-off behavior for the motor were conducted
at heating rates of 1.8,3.6 K- h™and 7.2 K - h™" | respectively. Results show that with different of heating rates, the initial igni-
tion locations of AP/HTPB propellant are occurred in the annular region on the inner wall of the propellant at the longitudinal dis-
tance of about Tmm, and the initial ignition location moves from the central to the grain shell end surface with the increase of heat-
ing rate. When the heating rate increases from 1.8 K - h™ to 7.2 K - h™" | the ignition temperature increases from 592 K to 595 K,
revealing a little temperature change, but the ignition delay time shortens from 31.48 h to 14.87 h.

Key words: AP/HTPB solid propellant; thermal safety; slow cook-off; numerical simulation
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