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Table 1 Composition of black powder.

(Wt%)
Propellant KNO; C S KNO;/C C/S
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Fig. 1 Relationship between &s and burning rate,
temperature.
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Fig.2 Relationship between &s and burning rate,
temperature.
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Fig. 3 Relationship between burning rate and &io.
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Fig.5 Temperature history near burning surface.
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Fig.4 Relationship between burning rate and void.
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Fig. 6 Temperature gradient near burning surface.
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Table 2 Parameter of Heat balance (contained H,O).

Table 3 Catalytic or reactive effects (contained H,0).

Parameter émo=0 &mo =5 parts Parameter émo=0 &m0 =5 parts
AePsr, Wm2 456.6 1173 r, mm s (0.1 MPa) 4.2 11.2
T, K 662 761 C,, kJkg'K"! 5.5 4.1
0,, kJkg'! 339 465 Py, kgm? 1000 1000
p, kgm? 1000 1000 P kgm3 0.42 0.43
C,, kJkg-1K"! 1.23 1.23 T, K 662 761
Burning rate, mm s! 4.2 11.2 T, K 1682 1537
e 24.3 18.4 Q.. kIm? 2356 2193
7y 757 81.6 ., Km! 3.97 x 103 1.02 x 10°
NgH20 1 0.8 My 1 0.90

nr 1 5.5
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Combustion characteristics of black powder (11)
— Burning rate characteristics —

Takuo Kuwahara

Black powder composed of particles of potassium nitrate, carbon, and sulfur. There is no binder to cover particles
like composite propellants. There are some gaps and these gaps may be to affect the burning rate. The burning rate
increased with increasing volume of gap in black powder. The object of this study was obtained the burning mecha-
nism of black powder. Sulfur in the black powder increased the reaction rate and increased the temperature gradient
near the burning surface. Adding H,O to black powder, the burning rate increased. The reaction rate in gas phase
with H,O increases.

Keywords: Black powder, Burning rate, Sulfur, Reaction.
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