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Table 1 Physical and chemical properties of Al-1 and Al-2
sample  Fe/% Cu/% Al/% Dsy/pm  BET/m? - g™
Al-1 0.001 0.004 99.19 12 0.327
Al-2 0.003 0.002 99.57 11 0.290

Note: Ds is particle size; BET is specific surface area.
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Fig.1 SEM images of Al-1 morphology
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Fig.2 SEM images of Al-2 morphology
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Effects of Al-1 and Al-2 on burning rate of HTPB propellant

1

r/ mm - s~ n
propellant
3 MPa 4 MPa 5 MPa 8 MPa 12 MPa 15 MPa 18 MPa 20 MPa 3-5 MPa 5-12 MPa 12-20 MPa
DC-A1 6.58 7.15 7.91 9.43 11.04 12.12 14.15 15.51 0.36 0.38 0.67
NC-Al 6.79 7.55 8.08 9.32 10.70 11.53 12.37 13.18 0.34 0.32 0.40

Note:r is burning rate; n is pressure exponent.
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NC-Al propellant(12-20 MPa)

Burning rate and pressure exponent of DC-Al and
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Effect of Aluminum Morphology on Burning Rate Characteristics of HTPB Propellant

ZHU Li-xun'* | LIANG Bei’”’, LIU Jin-xiang®, ZHANG Wei-hai’, YAN Wu-qi’, LIAO Xin'
(1. Chemical Engineering Institute, Science and technology of Nanjing University, Nanjing 210094, China; 2. Xi'an North Hui An Chemical Industries Co.
Lid, Xi'an 710302, China; 3. School of Materials Science and Engineering, Beyjing Institute of Technology, Beijing 100081, China)

Abstract: To investigate the effect of aluminum (Al) powder with different surface morphology on the burning rate of hydroxyl-
terminated polybutadiene( HTPB) propellant, based on the formulation of HTPB four component propellant, the morphologys of
two kinds of Al (5-10 wm) powder were observed by scanning electron microscopy (SEM) and laser particle size distribution
instrument, and the burning rate of HTPB propellant with different Al powders was measured by underwater acoustic emission
method, and the pressure exponent was also calculated. Results show that the surface morphology of Al powder can be
distinguished from adhered with Al spot particles and smooth, which have influence on the burning rate of HTPB propellant. At the
low pressure stage (3 -5 MPa), the burning rate of HTPB propellant increased by 1.33 mm - s™' and the pressure exponent is
0.36, when the surface morphology of Al powder adhered with Al spot particles. Correspondingly, itis 1.29 mm - s~ and 0.34,
when the surface morphology of Al powder is smooth. At the high pressure stage (12 -20 MPa), the burning rate of HTPB

propellant increased by 4.47 mm - s™' and the pressure exponent is 0. 67, when the surface morphology of Al powder adhered

with Al spot particles, and it is 2.48 mm - s~ and 0.40, when the surface morphology of Al powder is smooth.
Key words: hydroxyl-terminated polybutadiene (HTPB) propellant; aluminum; properties of combustion; morphology
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