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ABSTRACT

In this paper, the combustion characteristics of solid propellant embedded with metal wires
were analyzed by the ground tests of motors. The propellant grains were made of thermoplastic
propellants with Al and Cu as metal wires for the enhancement of burning area and designed
with cone shape for better ignition. These metals were used to confirm the enhancement of
burning rate on thermal diffusivity properties. The internal ballistics analysis and ground test
were performed to investigate the effect of burning rate for each metal wire. We obtained the
results of burning rate on a difference of thermal diffusivity of each metal wire with well-made

propellant grains.
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Table 1. Burning rates along wires of various metals embedded in PVC plastisol propellant[5].
Metal wire Burnir}g re?te Ratzo(;lﬁgbvt:xg gtorate dif?:seil;zr:l;l at Melting .
along wire (in/s) standard rate® 650C (cm?/s) temperature (C)
Silver 2.65 5.3 1.23 960
Copper 2.32 4.6 0.90 1083
Tungsten 1.82 3.6 0.67 3370
Platinum 1.46 29 0.35 1755
Aluminum 1.16 2.3 0.94 660
Magnesium® 0.96 1.9 0.66 651
Steel 0.80 1.6 0.064 1460°

? Normal burning rate of the propellant material, 0.50 in/s at 1000 psi and 20C.

" A square filament cut from 0.005-in. magnesium sheet was used.

¢ Estimated
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Table 2. BATES test results and properties of basic propellants from CEA.

Burning rate Properties
Test # of — Metal
propellant r (mm/s) " Dp Molecular Specific Isp wire
@70 bar (g/cc) weight heat ratio (sec)
#1 7.51 0.34 1.6878 25.215 1.2217 234.9 Cu
#2 15.56 0.40 1.7192 6.137 1.2117 238.1 Al

Fig. 5 Wire embedded propellant.
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