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Research on the Formulation and Process of Base Bleed
Unit for reducing of Curing Time

Young-Ki Choi*

ABSTRACT

We made a new propellant formulation to improve the productivity of Base Bleed Unit(aka
BBU) by reducing of the curing time. We made an experiment with new propellant formulation
such as binder characteristics and manufacturing process. In addition, we already tested several
basic characteristics and the final performance of the new propellant. According to the test report,
it was not only satisfied with all requirements in the specification, but it also contributed to

improve productivity and reduced 53% of the curing time.
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Fig. 2 Infrared spectra of isocyanate & Urethane
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Table 2. Curing conditions

Curing condition | Shore A remark
(C /hour) Hardness §
507C(15)—607C(10)
Typel N 54
—70C(20)
. . surface
Type2 | 507C(20)—70°C(20) 53 void
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Table 3. Burning rate and Heat of reaction

Burning rate Heat of reaction
(mm/s) (cal/g)
spec. 098 ~ 1.12 850 1
origina.l 1.04 885
Formulation
new
Formulation 1.08 880
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Table 4. Comparison of the Mechanical properties

Sm Em Eo Density Hs
(bar) (%) | (bar) (g/<0)
spec. 1161 301 501 - -
original | 145 | 5 65 1510 65
Form.
new 125 | 47 61 1511 65
Form.
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Table 5. Result of Stress relaxation testiModulus)

N t(min
. in)

01 | 02 | 04 1 271 4 T10

50 207 | 198 | 188 | 175 |16.6| 15.6 | 14.6

40 | 214 | 203 | 193 | 179 169, 161 | 149

20 | 214 | 203 | 194 { 179 |16.8| 158 | 144

0C | 289 | 256 | 228 | 197 [17.7| 162 | 145

-20 | 645 | 560 | 489 | 408 [36.7| 32.6 | 28.3

-40 1989 | 933 | 920 | 77.7 |64.5| 56.6 | 465

102.0 1 91.2] 73.0 | 55.0
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Table 6. Calculation of Reduced time

Time 108 tred
. 50T 5 -20TC -40C -50T
(min) . 20C , . .
—20C —20C | —220C | —20C

0.1 -0.851 | -1.000 | -3.773 | -5.071 -5.560

0.2 -0.550 | -0.699 | -3472 | -4.770 -5.259

0.4 -0.248 | -0.398 | -3.171 | -4.468 -4.958

0.149 0.000 | -2.773 | -4.071 -4.560

0.450 0301 { -2.472 | -3.770 -4.259

0752 | 0.602 | -2171 | -3.468 -3.958

10 1.149 1.000 | -1.773 | -3.071 -3.560
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Table 7. ttest Result of K310 (a=0.05, N=12)

Type X o P-value
Bumn | Original | 28.05 | 0.953
Time 0.966
(sec) New | 28.03 | 0.921
Original | 15.31 | 1.03
Py & 0.981
(psia) New | 1532 | 1.01

*Average Pressure
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Table 8. Result of Flight test(K307/k310)

Data(1~10) Data(4~13)

Type | NO| *RPE Range RPE Range
(%) {min %) (%) | (min %)

1 | 03888 99.32 04014 | 99.06
K307 { 2 | 02802 99.19 03208 | 9947
3 | 02310 99.54 02488 | 9941
1 | 03049 98.87 03019 | 99.27
K310 | 2 | 03523 98.98 02143 | 9937
3| 02931 99.17 03468 | 99.12

*Range Probable Error

Table 9. Result of Flight test(Aging BBU at 607C)

Data(1~10) Data(4~13)

Type | NO| RPE Range RPE Range
@ |@n%| %) |mn%¥

K307 1] 02748 99.47 02606 | 9947
2 | 0192 99.38 02178 | 9941
1| 03499 99.14 02074 | 99.53
K310
2 | 02308 99.53 02092 | 9953

*Range Probable Error
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