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Table 1 The fire probability comparison with up-and-down —a— Bruceton -
—e— Langlie
method and Langlie method at first set 0.8 1
| |
stimulus  transform Bruceton  Langlie fire probability
x/cm  stimulus y My My Bruceton  Langlie 061

+5 35.48 1.55 3.3125 5.4151 0.9990 1.0000 &
+4 31.62 1.50 2.6875 4.4717 0.9964 0.9999 041 2
+3 28.18 1.45 2.0625 3.5283 0.9807 0.9997
+2 25.11 1.40 1.4375 2.5849 0.9251 0.9948 &5 Py
1 22.39 1.35 0.8125 1.6415 0.7920 0.9495 .//

0.0 1 ——
0 19.95 1.30 0.1875 0.6981 0.5753 0.7560

T T T T T
-1 17.78 1.25 -0.4375 -0.2452 0.3330 0.4020 10 12 14 16 18
-2 15.85 1.20 -1.0625 -1.1887 0. 1446 0.1171 log x
-3 14.13 1.15 -1.6875 -2.1321 0.0456 0.0176 R e e L el
-4 12.59 1.10 -2.3125 -3.0755 0.0105 0.0011 o2 The f babili ; i
. F ty ¢ S - -

-5 11.22  1.05 -2.9375 -4.0189 0.0017  0.0001 '8 © Hre probabilily curves of up-and-cown
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Table 2 The fire probability comparison with up-and-down

method and Langlie method at second set

stimulus  transform Bruceton  Langlie fire probability

x/em  stimulus y My My Bruceton  Langlie
+5 63.10 1.80 3.7700 30.0556 0.9999 1.0000
+4 52.48 1.72 2.9700 25.6111 0.9985 1.0000
+3 43.65 1.64 2.1700 21.1667 0.9850 1.0000
+2 36.31 1.56 1.3700 16.7222 0.9147 1.0000
+1 30.20 1.48 0.5700 12.2778 0.7157 1.0000
0 25.12 1.40 -0.2300 7.8333  0.4090 1.0000
-1 20.89 1.32  -1.0300 3.3889 0.1516 0.9997
-2 17.38 1.24 -1.8300 -1.0556 0.0337 0. 1446
-3 14.45 1.16 -2.6300 -5.5000 0.0043 0.0000
-4 12.02 1.08 —-3.4300 -9.9444 0.0004 0.0000
-5 10.00 1.00 -4.2300 -14.3889 0.9999 0.0000
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Fig.1 The fire probability curves of up-and-down

method and Langlie method at first set

method and Langlie method at second set
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Table 3 The corresponding stimulus error and relative error
of up-and-down method and Langlie method

on the basis of counting process method

method sensitivity mean safety(p =0.001) reliability (p =0.999)
counting process x/cm 18.65 10. 00 34.15
Bruceton x,/cm 19.28 26.49 10.89 12.97 34.12 54.08
Langlie x,/cm 18.32 18.16 12.56 15.96 26.73  20.65
error/em Bruceton 0.63 7.84 0.89 2.97 -0.03 19.93
Langlie -0.33 -0.49 2.56 5.96 -7.42 -13.5
relative error Bruceton ~ 3.38 42.04 8.9 29.7 0.09 58.36
/% Langlie -1.77 -2.63 25.6 59.6 -21.73 -39.53
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Comparison Study on Langlie Method and Up-and-down Method

for Sensitivity Test of Explosive

YUAN Jun-ming"?, ZHANG Qing-ming',LIU Yan'
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China;

2. Chemical Industry and Ecology Institute, North University of China, Taiyuan 030051, China)

Abstract: The test theory,design procedure and data analysis of Langlie method and up-and-down method were analyzed, and the

experimental results of impact sensitivity of certain explosive HMX were compared. The results show that Langlie method is almost

insensitive to the initial estimate ,while up-and-down method is sensitive to that. In addition,according to the experimental data,the

fire probability of samples was attained at the same stimulus with two different methods. The sensitivity distribution curves were

obtained from fitting the experimental data. When the safety and reliability of explosive is calculated on the basis of counting process

method, the estimate value of Langlie method is more optimistic than that of up-and-down method. When the 0. 001 responses is

evaluated ,the stimulus relative error of Langlie method is about 16% higher than that of up-and-down method, when the 0.999

responses is evaluated ,the stimulus relative error of Langlie method is about 21% lower than that of up-and-down method.

Key words: explosion mechanics; sensitivity test; reliability; safety; up-and-down method; Langlie method



