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Life Test with Zero-failure Data
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ABSTRACT: The work aims to study the storage life evaluation to solve problem of zero-failure data and no evaluation method
in accelerated life test of a fuze. According to the characteristics and sample conditions of a certain fuze, step-stress accelerated
life test was performed. Because the sample size was too small, it was impossible to carry out a fundamental test to determine
the rational stress and step length, and the accelerated life test can only use its estimated value, so the test result showed
zero-failure. In order to solve this problem, the data zero-failure ratio (number of failures/number of samples) was converted into
failure data of non-descending failure ratio according to the Bayesian statistics method. Then the storage life was evaluated ac-
cording to the processing method with failure data. The calculation program was compiled with this method to process the

zero-failure test data of a fuze, and the estimated storage life was 20.1 years. The results of a fuze storage life evaluation show
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that the method of using Bayesian statistical law to deal with zero-failure data is effective and feasible, and solves the problem

of the fuze storage life evaluation under the condition of zero-failure data in step-stress accelerated life test.
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Tab.1 Fuze step-stress accelerated life test data
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Tab.2 Processing results of zero-failure data
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333 16 88 3.55 4.03
23 80 4.08 5.10
30 72 4.52 6.28
338 36 64 4.86 7.59
42 56 5.12 7.59
47 48 5.21 10.9
343 52 40 5.14 12.9
56 32 4.88 15.3
60 24 4.39 18.3
348 63 16 3.59 22.4
65 8 2.36 29.5

2.3 MRIFLMEFREA

Bl R R 2 BRI AIEL M R
(8) , MIMSHE|—EHRAELE T FRA, FHix)y
AR m. a. b WAGTHE. AR Bl
7 B3 3 2 R P B LR % o SCH SR T Matlab 4
T, SRR, EHEAEER 131070, S8 m. a
b ASTHES IR . m=0.506 07 . a=-76.043
h=28361 . iz (2) 8. g =¢""h=1.0302x10’
(75=293 K) , PAIIAG HIE 58T o] 588 R %K
R(t)=exp ~(1x10° /1.0302) """ | My ELi N d)

2.4 WEEFHEGITMY

AR AT A e dE — VTSR BT 1Y A4, T
TSN AE A, HOETEAE L TR, K5
PR T S8 BE R PR A B T S A7 A R . AR
P ME R EZM: | 7 A CER P B, #fiEs]
EVSERE R IR R oM 0.975. MR¥E 1.5 R, St
Matlab #2J7, 25430 (15) . (19), R HE(18),
XFHEMFEE TR R, TTEARM TR AEmT
FR 70,=20.1 a,

3 45iE

A b R IO Ak B Ty vk RN R S 5 AT AR A A A
PEAGSEBIAFST, RIAS AR 4598

1) SRR DU I3 6 X6 0 A b i A T Tk L
FHEWT S AH R 1A S SCEUH , FRA R RO i A B
RIEATACEE, £ PTAEBE PR AR, DA AT HEIRT H IE R
FIREE T 7= i i AT 56 B B T SRV A7 54 T R, A
i R T T R 8 TG AR RS 1 I 118 5 A B R

2) SR A AR TG I BB 1 1 0 e A B
PGS ME T SERE T BR M 0.975 Bl SE A7 i
B R 20.1 a3 B3l A2 24 15 5 28 500 H A B
GRS, XAFE TRELR.

T A7 745 fii 245 Y 4 W7 100 AT {5 P A T 3 9 B 1
VRGP I S R BR A ASAE 1, [ T A 5
RAT AR I A 5 R S HEWT 25 1 . Nk, 7EEAT
I A, RN ) ELE R, ASREAT KT AR 2R
BUIRL, A B /N 38 36 ek ) O K a5 L0 BTG 2k 31y
Bl o AR SCHYEHE AL B vk HUE—Fh R RO, A 40
BRGSO B Ol o TE R A T R AL R
B R 0 22 A3 A R TR R 2 5 o A AR R

AR SR FH B A 00 107 7 o 3 5 s, it Ry o 4%
AN, DLETFH—RRA, WO AT HLBE ], R
J A o e A TR 0 R R A3 A BRI S 2 5 5 R R, G
IR RS Ak R SR P %) S 56 43 A 4 R AR 1200l S
T IO UEAT B o PR, T DA AR SCAGITAY 5 1k IR
PEAL &5 XA PR, 458015,

SE 3k :
[1]  XIR. RE RS TR FHM]. Jbat: EEF Tk
H AL, 1992,

LIU Song. Weapon System Reliability Engineering
Manual[M]. Beijing: National Defense Industry Press,
1992.

2] WGP, B0, SGER. =SB0 IR A R TR

TCLk HL 5 M5 2 5 Ry in i A sl g 5 B A B D).
M 54581224, 2000, 22(2): 37-40.
HU En-ping, LUO Xing-bai, Al Zhi-li. The Step Stress
ALT and Data Processing of the Radio Fuze under the
Condition of Three-Parameter Weibull Distribution[J].
Journal of Detection & Control, 2000, 22(2): 37-40.

31  JERIL, Sk, 1RER. ST Powell J5 ik my5 {5 AL HER
Jyhmig A i A 50 B A BRL]. BRI A A4, 2007,
29(2): 27-29.
ZHOU Hu-er, ZHANG Xiang-ping, XU Yan. Data Proc-
essing in Fuze Step-Stress Accelerated Life Test Based on
Powell Method[J]. Journal of Detection & Control, 2007,
29(2): 27-29.

[4]  RWH, SR, AN JE T HE SRR N



« 30 -

2023 42 A

(6]

[10]

(11]

A i ik e e Ak PR VAR (9], RIS ) 4
1999, 21(4): 33-36.
ZHAO He-ming, ZHANG Ya, DONG Shao-feng. The
Study on the Data Processing Method for a Long Term
Storage Accelerated Life Test of the Electronic Head As-
sembly of a Radio Fuze[J]. Journal of Detection & Con-
trol, 1999, 21(4): 33-36.
ZHET, EETT. FIRLEF M A arik gt oe (1],
BRI 5551 224], 2000, 22(4): 57-61.
LI Dao-qing, WANG De-yuan. Study on the Long Term
Storage Stepping Stress Accelerated Life Test of a Radio
Fuze[J]. Journal of Detection & Control, 2000, 22(4):
57-61.
SRAEMS, 2R, BN K. SRR A I A
FORIRRIRITI). BT TR, 2018, 15(2): 92-96.
ZHANG Sheng-peng, LI Hong-min, ZHAO Peng-fei.
Accelerated Testing Technology System for Storage Life
of Missile Equipment[J]. Equipment Environmental
Engineering, 2018, 15(2): 92-96.
A, @%ﬁ FmH, A A A e By i
T[], A& IREE T AL, 2014, 11(4): 58-64.
LI Min-wei, FU Yun, WANG Li, et al. Study of the De-
sign Method of the Accelerated Storage Life Testing[J].

Equipment Environmental Engineering, 2014, 11(4):
58-64.
B, ¥RIT, i, 4. %’*”Iﬁlﬁii'ﬁ% B e

W 55 A7 A7 i
8(6): 34-37.

ZHAO Fang-chao, LUO Tian-yuan, LI Chao, et al. Study
on the Accelerated Aging Test and Storage Life Predic-

T A SR [T %Hfﬁiﬁ, 2011,

tion of SE-FAE[J]. Equipment Environmental Engineer-
ing, 2011, 8(6): 34-37.

BUERR, WM, WekhoE, 5. BT SPGB Ay
il S 5% 2 W] S VA A A T (9], SRR S A
2013, 33(6): 197-199.

ZHU Feng-chun, HU Yu, YOU Pei-han, et al. A Reliable
Storage Life Estimation of Guided Munitions Based on
Storage and Application Information[J]. Journal of Pro-
jectiles, Rockets, Missiles and Guidance, 2013, 33(6):
197-199.

SKIEIE, WIRUR. X #sk B ARG AR AT IR [)]
KT, 2003(1): 26-28.

ZHANG Qing-shuang, HU Shuang-qi. Study on the
Storage Life of Explosive Part B in X Warhead[J]. Initia-
tors & Pyrotechnics, 2003(1): 26-28.

KA, B4R, RS, A5, [ARHEDER 2 08080
AR AF AT S ITAR[T]. AR K ET AR, 2007, 30(6):
525-528.

ZHANG Shi-nian, YI Dang-xiang, SONG Ya-nan, et al.
Evaluation on Storage Reliability of Solid Propellant
Based on Correlative Failure Modes[J]. Journal of Solid
Rocket Technology, 2007, 30(6): 525-528.

A, e, N, SF. BRI R i SR
FIIAT AR P TIA]. I TR, 2013, 10(6):

[13]

[14]

[15]

[18]

[19]

[20]

(21]

88-92.
LI Tian-ke, LI Jian-hua, LIU Wei, et al. A Test Data
Based Analysis Method for Single Missile Storage Life
Evaluation[J]. Equipment Environmental Engineering,
2013, 10(6): 88-92.
AR, BT, s S RIN A AR
EMII]. BT TR, 2011, 8(6): 24-27.
ZHANG Fu-guang, CUI Xu-tao, HONG Liang. Influenc-
ing Factor Analysis of Storage Life of Missile Initiating
Explosive  Devices[J].  Equipment
Engineering, 2011, 8(6): 24-27.
AR, MR, FRIMESR, S L TR BRI R ADR
il SRR AT # FEI]. BAE TR, 2011, 8(6):
28-30.
ZHAO Dong-hua, ZHANG Huai-zhi, GUO Sheng-qiang,
et al. Prediction of Terminal Guided Projectile Storage

RIS

Environmental

Life Based on Gray Model[J]. Equipment Environmental

Engineering, 2011, 8(6): 28-30.

B, HRIRIE, J7 AP SRR 2GR 2 A i T Y

SIHTN. SRA S SR, 1997, 17(2): 60-62.

HUANG Qiang, LIAN Zhen-guo, FANG Yan-ping.

Analysis of Common Methods for Predicting Ammuni-

tion Charge Life[J]. Journal of Projectiles, Rockets, Mis-

siles and Guidance, 1997, 17(2): 60-62.

FAUIEE, FEdegs, XIPTREL. HEAL T R Sk 2 Y

LRWAFTFATAG[T]. KL, 2008, 31(1): 72-74.

LU Ming-zhang, ZUO Ying-ying, LIU Suo-en. Safe

Storage Life Estimation of a Certain Catapult Missile

Motor Charge[J]. Chinese Journal of Explosives & Pro-

pellants, 2008, 31(1): 72-74.

Elﬂ [E A T A AL 245 73 TR T R IR S5
1. #HEHEEER, 1996, 17(2): 23-26.

REN Guo-zhou. The Research of Forecast Method for

Grain Life in Sold Rocket Motors[J]. Journal of Propul-

sion Technology, 1996, 17(2): 23-26.

BUER, XIEAE, WEEIE, 5. TNT JIEAE( AT

fHAFFE[I]. BRARAE, 2016, 45(3): 36-41.

ZHU Feng-chun, LIU Heng-chun, YOU Pei-han, et al.

Study on Storage Life Assessment of a Composite Explo-

sive Based on TNT[J]. Explosive Materials, 2016, 45(3):

36-41.

RICT), HIR, RIERK, S5 PG ERE 2R Y

WA AT SEMERF T[], 28 72 TR K22 (A AR BH# IR,

2005, 6(2): 43-45.

YU Wen-li, DONG San-qiang, ZHU Man-lin, et al. Re-

search on Storage Reliability of Missile Warhead Explo-

sive Charge[J]. Journal of Air Force Engineering Univer-

sity (Natural Science Edition), 2005, 6(2): 43-45.

GIB 5103—2004, 52T % i 5 74 (S).

GJB 5103—2004, Accelerated Life Test Method of

Ammunition Components[S].

FARKEL, H#ADWE, SRAT. SRR I3 A i i A

B Ak BT 3 AR [0]. R0 P 224, 2000, 22(1):

47-50.



F20% 2

A, S GIE BRI Ty A7 i 16 T R R 1 U A A A - 31-

[22]

(23]

LU Qiu-hong, DONG Shao-feng, ZHANG Ya. The Study
on the Data-Processing Method of Ammunition Stepstress
Accelerated Life Tests[J]. Journal of Detection & Control,
2000, 22(1): 47-50.

TRIRAH, 2. KA AT REMEROR: JEAl 58 B M.
Jeat: SR Tl AL, 1996.

XU Zhen-xiang, QIN Shi-jia. Reliability Technology of
Initiating  Explosive ~ Device:  Foundation  and
Management[M]. Beijing: The Publishing House of
Ordnance Industry, 1996.

ZHME, BRI, FBUE. SRLGREAF AT AR M). dEat:
B Toll L, 1997.

LI Ming-lun, LI Dong-yang, ZHENG Bo. Ammunition
Storage Reliability[M].

Industry Press, 1997.

Beijing: National Defense

[24]

KW, B He T AL RN 0 A i e i 5 E
- F5 A VR AR (7] b 50H TR 2 244, 2003, 23(5):
545-547.
ZHENG Bo, GE Guang-ping. Estimation of Fuze Storage
Life Based on Stepped Stress Accelerated Life Testing[J].
Journal of Beijing Institute of Technology, 2003, 23(5):
545-547.
PUES, TN, M, 45 J2h A SErE g AL
PGB IE D). HHET S WS A i, 2006, 26(3):
135-136.
ZHU Feng-chun, WANG Xiao-ming, CUI Da-wei, et al.
Statistic Amendable Method of Reverse Order Data of
Ammunition Reliability Test[J]. Journal of Projectiles,
Rockets, Missiles and Guidance, 2006, 26(3): 135-136.
AL G XL



