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Fig.1 Base bleed propellant sample
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Table 1 Test data of standard samples

No. standard samples d/cm T/°C AW e m™ K AT /AT, R,/m? - K- W™
stainless steel 304L 1.281 21.42 14.17 0.65 9.04E-004

1 pyrex 0.661 23.46 1.139 3.18 5.83E-003
pyrex 1.311 24.37 1.14 5.62 1.16E-002
stainless steel 304L 1.276 21.24 14.163 0.79 9.01E-004

2 pyrex 0.662 22.85 1.1039 3.36 5.60E-003
pyrex 1.308 23.94 1.134 5.91 1.15E-002
stainless steel 304L 1.282 22.02 14.178 0.82 9.04E-004

3 pyrex 0.662 23.84 1.140 3.19 5.81E-003
pyrex 1.316 24.61 1.1407 6.02 1.15E-002

Note: d is thickness of sample; T is average temperature; A is thermal conductivity; AT, is different temperature between upper plate and lower plate; AT, is different

temperature between lower plate and referential position; R, is thermal resistance.

R 2R IS AR
Table 2 Test data of base bleed propellant(BBP) samples

AT, R

No. BBP 7C /TOC //\vv.m” K /A}, KW

A 0.4404 24.44 0.2159 9.91  2.04E-002
"B 0.5748 24.58 0.2300 11.95  2.5E-002

A 0.4404 24.44 0.2224 9.91  1.98E-002
> B 0.5748  24.58 0.2395 11.95  2.4E-002

A 0.4404 24.44 0.2258 9.91  1.95E-002
> B 0.5748  24.58 0.2415 11.95  2.38E-002
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Experimental Study of Thermal Physical Property of Aged AP/HTPB Composite Base Bleed Propellant

ZHANG Ling-ke', ZHAP Wei’, YU Yong-gang'
(1. Nanjing University of Science & Technology , Nanjing 210094, China; 2. 41" Branch of Sixth Research Institute of Aerospace Industry and Technology,
Huhehaote 010010, China)

Abstract: To research the ignition and combustion characteristics of base bleed propellant in the base bleed unit and improve the
accuracy of numerical simulation, the specific heat capacity and conductivity coefficient for unaged and naturally aged (stored in
a sealed plastic bag under room temperature) AP/HTPB base bleed propellant used in a 155mm base bleed projectile were deter-
mined by differential scanning calorimeter (DSC) and conductometer, respectively. Results show that the maximum endothermic
peak temperature and the maximum exothermlic peak temperature on DSC curve of the aged base bleed propellant at a heating rate
of 20 °C - min™" are 253.52 °C and 437.54 °C, respectively. The function of specific heat capacity as temperature with in 40—
180 °C is obtained based on DSC curves by polynomial fitting method. The average specific heat capacity and conductivity coefficient
are 0.9868 k] - kg™ - °C™" and 0.2292 W - m™ - K for the aged base bleed propellant and 0. 8887 kJ - kg™ -°C™" and
0.4020 W - m™ + K™ for unaged base bleed propellant, respectively. In comparison with unaged base bleed propellant, the aver-
age specific heat capacity of aged base bleed propellant increases about 11% , whereas conductivity coefficient of aged bleed pro-
pellant decreases about 43% .

Key words: military chemistry; AP/HTPB composite base bleed propellant; specific heat capacity; conductivity coefficient;
naturally aged
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