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Table 1 Simulation results of an electronic detonator

with GJB376 and variables-attributes method

GJB376 variables-attributes method

test parameters

xy =700 mA, n, =2996 x, =505 mA, n,, =29

serial number 1 2 3 4 5 1 2 3 4 5

SUECess BIOUP 10000 10000 10000 10000 9999 9968 9982 9972 9970 9966

number

receptance/% 100 100 100 100 99.99 99.68 99.82 99.72 99.70 99.66

Ty =Ty

A= %

0.34

n
( maximum)
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Table 2 Simulation results of a stab detonator

with GJB376 and variables-attributes method

GJB376

variables-attributes method

test parameters

xy =8 cm, n,, =2303 %, =6.5 cm, n, =22

serial number 1 2 3 4 5 1 2 3 4 5

SUCCESS BOUP 9949 9947 9946 9946 9952 9971 9974 9967 9958 9973

number

receptance/% 99.49 99.47 99.46 99.46 99.52 99.71 99.74 99.67 99.58 99.73

'y =Ty

A=

%

0.28

Tn
( maximum)
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Table 3 Comparative test results of variables-attributes

method and run-down method

. . ssult
PR run-down varlables—atlnbutes*
product technical index b method o variables-
name _— hod attributes
Y R X " My *1 method ethod
an electric ) o5 909 700 mA 1800 29 S05SmA vV
detonator
A\ stz 90 0.99 8 cm 2200 22 6.5 cm Vv Vv
detonator
aprimer 0.90 0.99 8cm 9550 2 56em V %
an igniter  0.90 0.999 700 mA 2000 22 523 mA Vv VvV
anclectric o5 099 5A 2000 29 2684 vV

igniter
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Table 4 Comparative test results of unqualified

products assumed artificially

stress level

receptance
stress level P

attributes  all-fire receptance

product with equivalent of variables-
assumed | . test group group . of run-down
name e information attributes
artificially number  number method
entropy method
2.98 cm  2.48 c¢m 10 7 70 79.4
astab 280 em 2,20 em 10 5 50 31.6
primer
cap 2.75 em 2.10 ¢m 14 1 7.14 10.0
2.57 em  1.80 cm 14 0 0 0. 0000097
56.4 V 45.3V 3 2 66.7 79.4
an electric 92-3 V 42.0V 9 1 11.1 31.6
igniter 50.6 V 40.6 V 4 0 0 10.0
46.9 V 37.2V 2 0 0 0. 0000097
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Order Restricted Analysis of Reliability Tests for Explosive Initiator

HONG Dong-pao', ZHAO Yu', WEN Yu-quan®

(1. Department of System Engineering of Engineering Technology, Beijing University of Aeronautics and Astronautics, Beijing 100191, China;

(2. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: A new analysis method of reliability tests for explosive initiator was proposed to improve the analysis of reliability tests for

explosive initiator with small sample size. The reliability data were collected by Langlie test, and then were processed to be order

restricted with the isotonic regression. The new parameters estimates were obtained from the order restricted data. The simulation

was used to compare the efficiency of the new estimates with the traditional estimates,and the result shows that the new estimate of

location parameter is better. The present method was used to assess the high reliability of one initiating device with small sample

size. And the feasibility and applicability are validated, compared with the run-down method.

Key words: systems engineering; explosive initiator; reliability; Langlie; order restriction
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Validity of Variables-Attributes Assessment Method for Reliability

of Initiating Explosive Devices

DONG Hai-ping, CAIl Rui-jiao, MU Hui-na
( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: By Monte Carlo, the equivalence between GJB376 method and variables-attributes assessment method was studied.

According to reliability assessment rule,it is required that the maximum error of receptance between two methods is less than 1% .

Twenty kinds of qualified and unqualified products assumed artificially were assessed with variables-attributes method and run-down

method respectively. The conclusions from two methods are consistent. Results show that variables-attributes assessment method is

equivalent to GJB376 method and the variables-attributes method is feasible for assessing high reliability of initiating explosive

devices with small samples.

Key words: military chemistry and pyrotechnics technique; initiating explosive device; reliability; assessment; variables-attributes

method



