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Table 1 Propellant composition.

(Parts)
Propellant ~ KNOs C S C/S H,O
85 9 6
80 12 8
A 75 15 10 15/10 0
70 18 12
60 24 16
50 30 20
75 15 10 0
75 15 10 0.5
B 75 15 10 15/10 1.0
75 15 10 2.5
75 15 10 5.0
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Fig. 1.1 Relationship between 1/ r and 7, with Sulfur.

1

0.8 .
0.6 =

= 04

0.2

0 1 1 , =
500 600 700 800 900
b (K)

Fig. 1.2 Relationship between 7b and 7.
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Fig. 2 Relationship between 1 / r and 7;, with C + H,O.
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Fig. 4 Relationship between 1/ r and 7;, with KNO; + H,O.
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Fig. 3 Relationship between 1/ r and 7;, with S + H>O.
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Fig. 5 Relationship between 1/ r and 7, with H,O in BP.
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Fig. 6 Relationship between 1/ r and 7, with H,O.
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Combustion characteristics of black powder (111)
— Relationship between burning rate

and ignition delay time -

Takuo Kuwahara

Black powder is easy to produce, so we mix the three compositions controlling delicately on the spot. A time of
making the raw material, area of making one, and keeping area and period are changed, so propulsion characteris-
tics are varied easily. Propulsion characteristics are determined by burning arte. Burning rate is easy to measure, so
propulsion characteristics are evaluated. To handle the black powder it is needed to be clear sensitivity characteris-

tics, and it is hopeful to evaluate sensitivity with simple measurement method like burning rate. If the relationship

between burning rate and ignition delay time is clarified, sensitivity of black powder is evaluated with burning rate.

The sensitivity increases with increasing the burning rate when concentration of S changes. When H,O is added

from 0.5 to 1 part the sensitivity increases with increasing burning rate. It is required carefully to handle the black

powder with large burning rate.

Keywords: Black powder, Ignition, Chemical delay, Burning rate, Safety.
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