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STRENGTH FORMULA OF PROPELLANT SAFETY
IMPACT WITH RELIABILITY LEVEL

Yin Gang  Fu Huimin

(Inst. of Solid M echanics, Beijing Univ. of Aeronautics and Astronautics. Beijing, 100083)

Abstract: The current method of determining critical drop height has some defects as that the
precision was bad and the confidence level was low. To resolve these problems, a formula of deter—
mining safety impact strength with high confidence and high reliability was given. The formula
could make full use of the current test data and the test data that accumulated before. By which,
a more precise result could be got and the expenditure and time of test were reduced. The con-
trasting analysis of Monte Carlo simulation showed that the formula could not only determining
safety impact strength with small samples but also the confidence level of the result was very
high. An example was give at the end of this paper.
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Fig. 1 The decomposition diagram
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Table 1 The contrast result of confidence level of safe impact strength

Estimate of confidence level ¥ (¥ = 0.95) Estimate of confidence level ¥(¥ = 0.90)
S'dmplc't-s The method Bruceton The method The method Bruceton The method
ReFp in this paper method in GJBL in this paper melhod in GJB!!
10 0. 999 0. 190 0.776 0.999 0. 194 0.773
20 0. 999 0. 267 0. 740 0. 996 0. 266 0. 664
30 0.999 0. 305 0. 798 0.996 0.301 0.618
40 0. 998 0. 306 0. 788 0. 996 0.307 0. 735
50 0. 998 0.310 0. 828 0. 987 0. 303 0.714
100 0. 996 0.373 0. 865 0.975 0.374 0.779
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Table 2 Impact testing result of a propellant cm
i Yi 1 2 3 4 5 6 7 8 9 10
2 60 |
1 55 0 1 1
0 50 1 1 0 0
= 1 45 0 0
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V&N 20. 3 cm S IE FTE S EAE TR he = 20.3 em EAEF B m = 5 kg B A =
2.5cem fRAK(9) BEBERN 5% - FFEEN99.9% MZLEiEmENE= 5 X 9.8 X
(0.203- 0.025) = 8.72 (J) -
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