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Table 1 Porosity of strands

Composition(B/KCIO,) | 20/80 | 25/75 | 30/70 | 35/65 | 40/60
Apparent density(g/cm®) | 1.89 1.79 1.72 1.64 1.59
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& DMRERYORIE I 2R 8ME R (Aldrich, 50
B4 amPTF, $HBE90-95%) ML 7=, LT i
BidtH 72 7 5 A STANJAN 2 Av>T, EERIEM
(EEAHEME, WMKSREGRT LMBRY —
PIRERAE RDT:, FHRTRT,IED SMAE S
B298 K il hiz L 2DERBICOWTH £ &
HEL, XOEFRRLHERLE:, UATcHREE:
Ea | - 5103
WS BB 208K, EN:2.53MPaoTad & [
YHR, $8%: 100ml o BI% o 0O&=40
BEL kR . £ Stoao
%M B, BCl, BCl, BO, BOCl, BO,, B, 5 [ 2% ol Vi 25
B,O, B,0,, B,O, Cl, CIO, Cl,, K, 2 20 O&=20
. KBO, KCl, KO, K, O, O, o R R
#if B, BO,.
B, B,Os 0.01 0.1 1 6

E# B, B,O,, K, K,0, KCI, KBO,, KCIO,
3. BRRUER
31 Bramer

BRBHERDCT, 2EXCripoBRERD S
E, WFhoOERICEBWTH, rizpobREEDIC
ML, Viellled¥fir=ap®icft>7. = Tni
EHiER, alRE&ZTH S, WThoilRb, T,=
TTKOEMER, WES0.04MPadBETzH
THRKTET, MEORHLBE 2>k, HH
5 82k Y RIZERLAOBRIE D, MEERE = A
TRETILHELTWS, BIYRIEKPOIRBIC
ko THRT HRLE L IR I HAICEVE S 5T
BOSL Ty 3 - HICEERPEE S IC VT HRSED
R ERVDTHS ),

T, H5293K, 195KRUTTKIcET 3 B#MRDrep
DBRZ Fig. 1 ~3 &)Y, T,=293K CIRANUES
120.01 MPafirtF CT 5 Z L atC &8, T,=77K
TRKEREHIRLT 37 DEEHI2$90.04MPa
fHEECULMETL iz, BshoEh ERD:
HPpIERETLHO0IMPat iz o7, T,=195KEZMIR
DETAL T4 AP TRES G0 MET OFRERIRTTD
o,

BHSMick3 L0.2MPad & 8 E=60wt%Triz

Pressure, p [MPa]

Fig.1 Burning rate of B/KCIO, strands at 293K.
outline symbols: in nitrogen atmosphere.
symbols painted black: in argon atmo-
sphere
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Fig.3 Burning rate of B/KCIO, strands at-77K in
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Fig.5 Effect of initial temperatures on burning
rate of B/KCIQ, strands at 1MPa
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Fig.7 Effect of concentration of boron on burn-
ing rate for B/KCIO, strands at 3MPa
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Fig 9 Combustion parameters versus concentration of boron.
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Fig.10 Predicted combustion products of

B/KCIO, mixtures at adiabatic flame
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Fig. 11 Predicted final combustion products of
B/KCIO, mixtures
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Combustion aspects of the consolidated mixtures of boron and
potassium perchlorate at cryogenic temperatures

Kazuo HASUE‘, Makoto MATUKAWA** and Hisayuki TAMURA*

This investigation deals with the fundamental combustion features of the con-
solidated mixtures of boron and potassium perchlorate. The buming rate, tem-
perature sensitivity, and heat of reaction were obtained. The initial temperatures
tested were 77K (boiling point ‘of liquid nitrogen), 195K (sublimation point of dry

ice), and 293K (room temperature).

The consolidated mixtures ignited even at 77K and 0.04MPa then burned un-
interruptedly. The relationship between burning rate and pressure under differ-
ent initial temperatures obeyed Vieille’s Law. The temperature sensitivities of the
burning rate were in the range of 1.5~4.5x10* K, same as those of the ordinary
propellants. The burning rate reached maximum near 35wt% of boron at 3MPa.

The chemical equilibrium calculations for the combustion of the tested mix-
tures were carried out by means of STANJAN. The calculations were conducted
at constant volume, modeling the situation in the calorimeter bomb and adiabatic
flame temperature, heat of reaction, and combustion products were obtained.
The main combustion products at 298K were predicted as B, B;O,. and KCl. They
were confirmed by means of X-ray diffraction analysis.
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