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A Method for Assessing Reliability in Small Samples Using Custom Parametrics
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(1.Shaanxi Applied Physics and Chemistry Research Institute, Xi’an, 710061; 2.Beijing Aerospace Power Research
Institute,Beijing,100076)

Abstract: In order to accurately and comprehensively assess the reliability of some gunpowder igniter, based on the high
reliability requirement of 0.999 9, in this paper, a method of customised parameter (ignition impulse) to assess the reliability of the
igniter under small sample condition was proposed, by combining the structure and function principle characteristics of the
product, and the pull-off tests were carried out to verify the correctness and feasibility of this method. The results show that the
reliability of gunpowder igniter is over 0.999 99, the custom parametrics method is feasible to assess the reliability.
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Fig.1 Structure diagram of the igniter
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Fig.2 Structure diagram of the ignition cartridge
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Fig.3 Diagram of the ignition impulse calculation method
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Tab.1 Historical test data

TR B In/(MPa-s) RUCRES

1 1.22 N

2 1.20 N
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Tab.2 _Statistical analysis of historical test data
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Tab.3 Verification of the lower ignition impulse limit

TR 1 ,,/(MPa-s) /U
1 0.83 JEK
2 0.89 TRERkbe
3 0.87 T #kbe
13 0.86 T #kbe
14 0.85 Tk
15 0.85 T #kbe

Gt 3 RIEAE RIAL, A S REARTRERR
Be, f/IMEN 0.85, e R(EHN 0.89; 10 MEAHELT
FEK, HR/IME 0.83, o KAEHN 0.85. AT i Kk
TN 0.85~0.87 Z [AJJE: K 24 mi K ARFEMRBE I 5 X

], SO PR RS CTR R ) EE N 0.87
2.3 HESSHh
2.3. 1 KB HAB MR 5 oA

DAFEREUCK 2 55 KA IR IR A A Sy Bl ik
BATRERE, WA Rh-40°C, WA 11 ANEdE. FIHAR
(1) 3B B MEAY s, N5k 4 s

x4 HEEBIBEIF
Tab.4 Analysis of test data

FEERIT S F Kb In/(MPa-s)
1 T.17
2 1.19
3 1.13
4 1.17
5 1.13
6 1.22
7 1.16
8 1.09
9 1.11
10 1.15
11 1.12
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Tab.5 Calculation of the parameters required for the S-W test

W= (2)

i Xi (cXave)®  Xurlmi XurliXi a; (X 1-%;)
1 1.09  3.49x10° 1.22 0.13 0.560 1 7.28%102
2 1.11 1.53x107 1.19 0.08 03315  2.65x10?
3 1.12  8.46x10* 1.17 0.04 0.2260 1.13x10?
4 1.13  3.64x10* 1.17 0.04 0.1429  5.72x10°
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