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ABSTRACT

This study investigated the manufacturing process and characteristics of BKNO; (Boron Potassium
Nitrate) as a pyrotechnic propellant that is commonly used in the aerospace, defense, and automobile
industries. The solid mixture was composed of oxidizing agent, fuel, and binder. Evaporation process
was used to uniformly mix the raw materials. The optimal ratio of composition was designed through
the CEA program analysis of the material characteristics and thermal responses. Further the size,

shape, sensitivity, and calorimetry characteristics were studied.
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Table 1914 X%Zo] 20~25 wt%, 68~72 wt%,
5~6 wt%, 0.1~02 wt% = Z+ AR IFS =z

Aske] Mg

2.1 “3-4(Boron)

4% BKNOsolA wl-¢- Fa3 AsAdEo=s
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A foh

BKNOs;9 74 ®F&2& Eq. 12 3 Hh

B + KNO,— KBO, + N, + K (1)
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Table 1. BKNO; Composition.

% b Particle
Ingredient o size Specification
weight (1m)
Boron 20~25 1 MIL-B-51092[3]
Potassium | = o -, 20 | MIL-P-156A[4]
Nitride
Laminac’ 5~6 MIL-R-7575[5]
Lupersol” | 0.1~0.2 MIL-P-81351[6]
*Liquid Type
3 e AE vay Ed ois] kA EFo]

O

[71.

22 A PZ-F(Potassium nitrate)
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A3ttt BKNOso| A5 182 o] 5~6%
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Table 2. Material Properties of BKNOs[10].

Properties Value
Autoignition Temp.(K) 681"
Heat of Explosion(J/g) 6489

Ignitability(J/ cm) 15.7"
Gas/Solid Ratio 19.3/80.7

" 283K/min, "103 Kpa, 100 cal/cn'-sec
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Fig. 1 Evaporation Process.
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Fig. 2 Pressure  and  temperature  of  BKNO;
compositions according to B concentration [%]
by CEA program.
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Fig. 3 SEM images of BKNO; according to mixing
process.
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Diereel Volume Table 4. Sensitivity test results of BKNOs.
¥ — BNOB ATtk 7 AKZOMJS»J!.SLS
! /‘ Sample Impact Friction |Electrostatic
i | \\ P 0) (N) 0)
%5 | \ BKNO; >50 >360 3.01
54
5 / \ B >50 >360 0.275
2 / \
\
i / \ KNO; |no reaction|no reaction|no reaction
W0 02 1 2 A6 X D00 M 4 W

Parficle Diametr (um)

Fig. 4 Particle size analysis of BKNOs.

Table 3. Particle size analysis data of BKNOs.

Volume Statistics BKNO;_7 Apr 2014 15-34

Calculations from 0.040 /m to 2000 gm

Volume : 100%
Mean : 406.9¢m
Median : 403.0pm
D(4.3) : 406.9¢m
Mean/Median ratio : 1.010
Mode : 471.14m

<10% <25% <50% <75% <90%
130.4um  2452pm  403.0p¢m  536.8um  676.7um

AzE BKNO; ¥#9 Y= £4-2 Malvern
Are] HlolA U=EA7IE ARSI, SH4E
& Fig. 49} Table 3o YERHT 2 A

o] BKNO; ¥A 27|+ B+ 406 m =

B A3 AxzH BKNO:Y =475, npz
= = MIL-STD-1751A¢] =719

g A e =
BEAE FAT & dgon, YANLE 24
ke 301 J2 SHEAG

Table 5. Calorimetric test results.

weight| Temperature Heating Calorie
Yle | o | e
&)
1 0.82 295.19 273.69 | 6523
2 0.81 295.73 273.71 | 6833
3 0.82 295.49 273.74 | 7081
Average 6,812

45 I 9 TEHE A4
SHHOE AxH BKNO;9 71£2<0 4
s gyl Hsed d&F F
(calorimeter)& AMg3t] &
5o dERATE E EF FHAE 200~600
mesh ZHES A& on, &S
g Bako] 6812 J/g TEY S FdstATh
AT E2 FI71Y (volumetric heating) %k
7HAH & g4 B Hls 4bsekgo] &

T

o T3 BaE oy

< =2g3ta oy FEI wIe A 43
E T F3E Fol AdE Heukgol o g
Fo A Hrh Bae d5" T gAe w
Sol o dadEn AGA dxE Ba dAT
AR Qe Atsteae] dioln F OHMA dx
g2 qhsba s dAbe] dAxolth a¥r] wWE
of 4tstgae] AA7F Mt 2 AxEAL S AA
Aed T893 J9Fe I, i BEH
£ 2316 K °]7] W&ol B%E A A7} o] @13].
ES BKNO;9| FEF o weta 2slr] A4
o JgS mA F glomz o FHIS
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Fig. 5 Test results of chamber pressure for BKNOs
composition
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