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coefficient a = 0.0015 deg«!'1 indicated in the above example 1s relative-
1y low. Many propellants have larger a. For modern propellants, a <

< 0.005 deg'l. With the double-base propellants, however, values larger
than 0.005 deg'1 occur. The example shows that the exponent n is also
of decisive importance for the temperature effect. The smaller n, the
weaker is the influence of temperature. By logarithmic differentiation

of (11) we obtain

dpo 1 _da
P 1—n a (26)
It follows (19) by logarithmic differentiation that
.d—‘.-adrl. (27)
a
and, accordingly, from (26) and (27)
o 1 a1 (28)
Po e

If n differs little from 1, then 1/(1-n) is very large. For this reason,
attempts are made to secure not only small @, but also small n in the
eveliopment of new propellant grains.
The displacement of the combustion endpoint obtained from (23)
nhas an effect on over-all range in the case of artillery rockets. In
order to eliminate this effect, the Honest John artillery rocket (UsA),

for example, is shrouded by an electrically heated jacket.

Pig. 3.18. Honest John short-range rocket (USA)
with electrically heated  shroud.
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Fig. 3.19. Influence of erosion on combustion area. 1) Initial combus-
tion surface; 2) surface shape resulting from erosion; 3) surface shape
toward end of burn.
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Fig. 3.20. Influence of erosion on thrust curve. 1) Thrust; 2) thrust
curve with erosion; 3) theoretical thrust curve; 4) burning time.
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Fig. 3.21. Combustion rate as a function of gas flow velocity for bal-
1istite. r = combustion rate elevated by erosion; rgcs normal combus-

tion rate; r/r, = erosion ratio; v_ = threshold veldcity. 1) Ratio of
combustion ratgs; 2) exhaust velocity; 3) m/sec.

We have already established that the high impulse densities of the
solid propellants represent one of their particular advantages. In or-
der to exploit this as fully as possible, the cavity volume, i.e., the
hollow spaces inside the propellant grains, are made as small as possi
ble. It has now been observed that with inside-burning grains in which
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