95

Vacuum Strand Bumers ©]-83F &
A AN 27

ST - RAY AT - olE

A Study on the Combustion Characteristics of Composite Solid

Propellants at Low Pressure using Vacuum Strand Burner

Y. K. Park™-J. C. Yoo - L. C. Kim" - T. H. Lee’

ABSTRACT

Low pressure combustion characteristics of the composite solid propellants were studied in
terms of the propellant burning rate, ignition processes, and the structure of the extinguished
surfaces. Optical Vacuum Strand Bumer(OVSB) systemn was designed and configured for
this purpose. Burning rates of the propellants were measured at subatmospheric pressure by
developed test method in OVSB. The ignition and combustion phenomena of the studied
propellants in the combustion chamber of OVSB were recorded and analyzed with the
camera and VCR(30 frames/s). Burning surfaces of the propellants were extinguished by
rapid depressurization method and analyzed with Scanning Electron Microscope(SEM).
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Fig. 1. Schematic diagram of Optical Vacuum Strand Burner.
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Table 1 Formulation of Tested Propel-lants

Propellant A|lB| C|DY] E

Binder 12 127 13| 16 | 14
AP 70 | 85 82| 82| 83
Al 175 2 - 2 2
E;g;}‘y“sgt 05”]03%| 03] - | 10°
sunilty | | | 15| - | -
additive

rsg (mm/s,
1000psi) 148 115.0(150(10.7] 65

n
(500-2000psi) | 0:44 | 0:45| 050/ 046 | 031
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b) Fe03  ¢) SrCy04
9718 24350k
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Fig. 2. Test result of the composite solid
propellant burning rate.

Table 2. Pressure dependence of strand
burning rate Propellant rss(mm/s) at
5.0psia

rsp(mm/s) n rsp(mm/s) n
Propellant | 26 hsia | 2-15psia | at 1000psia | 500-2000psia

A 0.80 0.62 148 0.44
B 0.63 0.83 15.0 0.45
C 0.57 0.83 150 0.50
D 0.47 0.88 10.7 0.46

E 0.42 0.80 6.5 031
BBU1 0.75 0.70 - -
BBU2 0.50 0.68 - -

Table 3. Thermal conductivity of Al and propel-
lants at 20°C

Mot | Thema condciis
Al 0.65
A 0.00093
B 0.00081
C 0.00080
E 0.00072
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Fig. 3. Plot of burning rates for GDF model.
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Fig. 4. SEM images of the propellant surfaces:
(a)Broken surface, (b)Extin~ guished
surface.
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Fig. 6. Photographs of the steady combustion
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