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ABSTRACT

The combustion characteristics of Boron-beads to improve the energy density of gas generator has
been investigated in accordance with diameter of beads and their composition. In this paper,
electrically heated tungsten sheet and visualized furnace are applied to measure ignition temperature
and burning time of bead respectively. The results proposes ignition temperature between 720~800 K
and burning time proportional to bead diameter. Also a ignition delay of boron particle is detected

through the temperature and radiation intensity measurements.
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Fig. 1 Schematics of an ignition temperature
measurement instrument.
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Fig. 2 Comparing of ignition temperature of nickel
coated aluminum with other results.
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Fig. 3 Schematics of a visualized electric furnace.
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Fig. 4 Schematics of a particle seeder.

SHA A7IZZE FFE F JAEE AAFHAC

g WA ALgE}

5

BE= 1300 FE9 12o]7] ujiof
A
o

HlES 27 £&

(=
-

Foll AREoIgle WA FAZAY HolZE
gt gfFste] Hl=e 27 kel ¥ F
A7) wel FAZA =Sl shd Al
BE Agste] ddge At

A71Z 9] ApAl g

HE HEE So|E27EAE A8 A3kl
A Ze 44 3 7] H7HA
sto dgos AFIFstdt AsA= o



M 187 HN4& 2014. 8.

TR JtAEAMI|E 28 HES FHASYH AP 20

Table 1. Summary of apparatus specifications and
test conditions.

Location Description Range
Carrying Gas Air
Particle
Feeding Pressure 0.15 bar
seeder
Nozzle Diameter 3.8 mm
Chamber Height 600 mm
Chamber Cross
. 400 x 400
Section
Chamber Temperature 1573 K
Quartz Window Size 35 x 270
Energy Consumption 6.6 KVA

Table 2. Labeling Boron-bead samples.

Di t
Label tame elj range Binder
(Mean Dia.), um
300~600
P1 PMMA
(450)
600~710
P2 PMMA
(655)
710~1000
P3 PMMA
(855)
1000~1700
P4 PMMA
(1350)
300~600 .
Vi1 Viton
(450)
600~710 .
V2 Viton
(655)
710~1000 .
V3 Viton
(855)
1000~1700 .
V4 Viton
(1350)

Fig. 5 Shape of Boron-bead (up) and surface
particle distribution (down).
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(@) 5% (b) 35% (©) 70%
(a) PMMA based Boron-bead

(a) 5%
(b) Viton based Boron-bead

(b) 35% (C) 70%

Fig. 8 Snap—shot during combustion of Boron-Bead.
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Fig. 9 Temperature and radiation intensity during
combustion.
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