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Study of the Design Method of the Accelerated Storage Life Testing

LI Min-wei, FU Yun ,WANG Li, CHENG Cong-gao, CAI Liang-xu
(China Aero-polytechnology Establishment, Beijing 100028, China)

ABSTRACT: Objective To study key factors and the main designing process of the accelerated storage life testing. Meth-
ods Based on the application achievement about the accelerated life testing in the development of missile, the theory of the
accelerated life testing was analyzed, the key factors and the main designing process of test designing were presented, and
the accelerated storage life testing based on constant stress was designed to estimate the storage life of the engine nozzle,
which was focused on the primary vulnerable spots of the missile storage. Results The efficiency and precision of the accel-
erated storage life testing depended on the reasonable determination of vulnerable spots of storage, models of the accelerated
testing, levels of accelerated stresses and test cycles, which were the dominate contents of test design. Conclusion Through
case application study, the basic principles and processes proposed in this paper could provide effective guidance for estab-
lishment of the accelerated storage life testing program.

KEY WORDS:: storage life; accelerated life testing; design

IR RIIAE R R AR S R AR AR, BARARIR

USFSEEA: 2014-05-30; f&ITHEA: 2014-06-09
Received : 2014-05-30; Revised: 2014-06-09
EBEN: EFEH1981—) , B it A LT, @R LRI, FEMELHEMERNRAZ SEVHR,

Biography . LI Min-wei(1981—), Male, Hunan, Master, Senior engineer, Research focus: environmental testing technology in Lahoratory.



11 FHa

KGRy DY S e g a8 WA - 59 -

& T FIRSZ IR I/ T AR JE R
TAERBCRMIE L /N T TAE R AR AH T A7
L5177/ R E M B (R LTINS 0 L T e =R A
AERBAN . U] LA AR B i Jo 400 21 P S Bt 2
A e, 3R s ] PRI 5 B R
MBARARF LT I, WA A i il 7 i TS
B T IR PAG S5 A i B B

FURI, [ A AN T AR BRI5E DA M 0 3k
TN A A U A A S A R A
SRV AF PR L A LS nT 5 (DR PR
PASEER, s 7 i 12 96 10 1o i v 4 17 A, s =
s B R RO 1 ) | ik U T A
5 I TR Tk R 02 F AR AL s
T A5 AR B AR A E 5

BB b 75 Z2 Bl oCas PERUE L, TP A7 G 30
P FIALEE HE B A2 2 , B AR ML B 3 6 2 BE AL
At IR A A B I BOR . O T DU B 5 A4
PR B R AR, A1 e e D A7 A7 i 1 ) 28R
FIEARE B0 MR MDA 1 550 I A 7 i, T
JR AN A7 75 A il Y BT, B0 5 A a6
Py Qe LR SRR SR S T Faa ik ey
B AR A 7 i R 5 58, T R i
FFHE T T AR B8 Sl

1 MEHGHENX

WA RTAEME (P) 8 S P A AR I A7 551
TR E B A R P, AR R R T e Y R
N7 WAEFRA (T) 8 P2 A e A N IE A7
B, AT RE T L SO R ) B TR) B i i R — S
FRRBCRAE ARV RIE Bl N A 38 K ka3, RIA
JETRRIFER” o XA ™ i, A7 T A 8 AE AR
FE BISAE R AFES , T AR I A7 20 e 35 B I A7 B[]
XPATAE = i WA A e 48 M IR I A2 2R AT E &2
A BB ]

I AF S S A R AR R TR (1) 3R

P=P{T=1}=1-¢ (1)

AP g AP AE N ALV IR AR

2 N EARIE R R IE

Tk # i 56: ( Accelerated Life Testing, ALT) (4],

T BAY TR R Ge s, AT 2R 5y B
FHORHYGE AL o5 e A 4 T3 157 3 71 B o sk 2
SR 1R AT AR A (ST FENE ) 15 BT, 1
B RO AERE L F1 KT Z i (=] S8 ) Rk nl
DA B BARAS T — R 7 s . s 7 i 1ol
TE7 il B R VAN S B RTAR T, AR g 1918
BT W I it G, 2 R R I] 3 FH AR I B4
AR T 1 7 6 A IE R R Y A7 i (BT R
PE) REAEMEL g7 7 i a6 B i i 7 i 1
) —PhIEY

T 7 i L F R A4 A IR N T TR
JS2 3 RSN Sy R T A L) g ] AR
W] AZRRALA 0, AR 6 1 7 4 it Jn 77 5,
P (BE e gm0 /SR E NSO A D) | B i e s o
R s 7 i X R ) o A i 5 4 3
FELA RIS I ) o 5 i a0 2 A sl
Oy AT BRI AR AR A B AR R i g K
T REAT I, 6 B AL A IR ] B RE A 2 R
5 20 RN a2 U e P A A i ) g K
SN AT IR, 7EAT BRI ] R R A iR
JO7 3 AL RE RGN R — A~ B g A4 R g KPR 4k 2K
6, T2 AR N ) sl R B 2 AR 5 2t i
T3 A T N 7 A FE AR AR ), i T ¢ Jon
IO 3 S B I (R 2 b T Rk, L E
SE IV 1IN A i L B R DA v T B 7 A A IE
(AUFAF & N R S T T CX T

3 SEMEFERATHSN

AR BE Y Iy 23 3 SR AN A 7= ) G I A7 A 1
K i E R T S N AT AT SRR 6 AL
B G  LLAMS R R A S HLBRE | A 2 B A
[ R i A eI W (R B T g
FOCAF I SRR 73 L P 1 7

A 23 28 B BT g B e R ] i s
PRI R A S IR O R K AR
PECIn O BIpE B Ao ) Mo AR 4 R K45 T |
MEEMFAE . ARSI 2O AR & R A R 2
b R B BN R AR AL

PR DL, 520 3 L 77 A7 i ) 5 B T
T HL T2 AR f SR A, JE R LU T oTaRF |
PRI REEE IS5 22, 5 5 A S i AP R R R 1Y



. 60 - * & B

BT OK 2014 48 A

bt Y e e S GBS B ]

33%

= LR
m ML R
AR

Bl BB 2 S AT RO 28 S L ]
Fig. 1 Classification and proportion of critical storage failure

components in a type of antiaircraft missile

60% L) 1.,
4 NETFHF IR A ENR

RS T SR 0] 52 RS R [ 52 Wi K F)
SHERTTAIHT, AT LK B A4 4 281 K I
AR T AEPERE IR AN R, AT RE PR 85 v s A T
SUVRSIND , LA D00 £ BRI P T R A T AEAE BB s PR RE
SR SRR A7 77 i B HL 5y T B
AP, A A 5 99 5 B A7 A 5 B2 R R BOE S
B I

TNSEN A7 A XS T A A s ] P X
55 3 REAF I AT ]G R > AR B BEAT AT, O 5
RS 4 SEERAF R SR8 T8] , e 4 I 0 AN [ Aol
77 it 8 A AR AR | R S R0 B A A DL
x1,

®1 FEFMEFRINENTES il R
Table 1 Models of accelerated storage life testing for different

kinds of products

L SN A ki i
5 sy I Ry

1 B EA ]~ X Eyring #5271 MR
£ axiil 5}, Arrhenius #%Y e

BLIRZS  Weibull - |

2 i o LB R
3 7 B I~ X Eyring #574 i
R vaxiil 1% Arrhenius F55 7Y B

TNSEY A i i B I AR - L S PR T Y
M2 | 255 H G o3 AT R B HGE FH A I s Y |
BT AL ) TIE I A7 7 i 18 7 48, ARG 55 BF

WA AR | PEAL I S BT A A kT
i SR I A i, AR AR K 2 PR

| ctiomsk et fe———
v

¥
[ rdeiisseshr | |

|

I e N e
[ ]

v
— et st S hL Fl

[ wemdtein | | [ ]
¥ i
[z i i AT B | E
v :
|%%Wﬁﬁ%ﬁﬁﬁ%ﬁﬁl_’%
v | grEmitam | b
EACHFHE Y il
st (€ etk |
Y
v | rmmsrrisann | |
PN V
PR |\ et i
v
T

v
T

B2 gy A s i B e

Fig. 2 Design process of accelerated storage life testing
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