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Table 1 Basic parameters of AP combustion
density[?] specific heat capacity!'?] conductive coefficient! 2] initial temperature!'”
/kg - m—3 18] /) kg™ - K /)emT s KT /K
1760 1255.8 0.1256 298
heat of vaporization!'”! activation energy of gas!'” activation energy of solid temperature of flame!"”)
/) - kg™ /) + mol™ /) + mol ™" 117 /K
167440 62790 920920 1403

pre-exponential factor absorption heat!'?!

[17]

pressure index''?! changing rate of temperature

/kg - m2 . 71 012] /) - kg™
3x107 -502320 1.8 0.8
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Scatter of Projectile Affected by Initial Temperature of AP/HTPB Composite Base Bleed Propellant

ZHANG Ling-ke, YU Yong-gang, LIU Dong-yao, LU Xin
( Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: In order to study the effects of the initial temperature of AP/HTPB(ammonium perchlorate/hydroyl-terminated polybuta-

diene) composite base bleed propellant on the hitting points of the projectile scatter quantitatively, the initial temperature sensitivity
factor(o,) of burning rate for AP particles was introduced, and calculated by three models, Glick, Kubota and BDP considering
that the burning rate of AP was dominate in base bleed propellant. Based on the calculated o, ,the internal ballistic model and 6D
external ballistic model for a 155 mm base bleed projectile were built and solved simultaneously to simulate the hitting points of the
projectile scatter. Results show that o, =0.43% /K obtained from model BDP is appropriate owing that the inner pressure of base
bleed unit is close to 0.1 MPa and changes little. The sensitivity factor for the range and cornering of the projectile affected by the
initial temperature of AP/HTPB propellant are 8.22 m - K™' and 0.477 m - K™', respectively, and the calculated range changing
with initial temperature is very close to that from literature with the error of 12%.

Key words: AP/HTPB (ammonium perchlorate/hydroyl-terminated polybutadiene) composite base bleed propellant; burning
rate; initial temperature sensitivity factor(o,) ; scatter
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