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Verification Method of Accelerated Storage Test Results for Electronic Equipment
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ABSTRACT: The work aims to determine the acceleration factor of the electronic equipment and evaluate the accuracy of the
accelerated storage life test results. Based on the storage life information of component products, a storage life model was estab-
lished for the electronic equipment, and the acceleration factor of the electronic equipment was comprehensively calculated. The
gray relational entropy analysis and distance coefficient analysis methods were adopted to analyze and evaluate the correlation
between natural storage and accelerated storage data, thus verifying the accelerability. Finally, by comparing the extrapolated
life results of natural and accelerated storage life test data, the accuracy of accelerated storage life test results for the electronic
equipment was verified. By integrating the data from the natural storage test and the accelerated storage life test of a certain mi-
crowave electronic equipment, the error of the accelerated storage life test results relative to the natural storage test was less than
5%, and the acceleration factor and life evaluation results were accurate. This research offers an innovative technical approach
for carrying out accelerated storage life tests and eval uations on the electronic equipment.
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Fig.1 Verification method of accelerated storage test results
for the electronic equipment
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Fig.2 Relationship between parameters and life
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Tab.1 Test datafor the storage life of a vulnerable
component in a microwave product
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Fig.3 Storage reliability curve of a certain microwave product: a) reliability curve at 25 °C; b) reliability curve at 95 'C
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Tab.2 Distributed parameters of a microwave product
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Tab.3 Accelerated and natural test profile parameters for a microwave product
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Fig.4 Accelerated and natural storage environmental profiles for a microwave product: a) accelerated storage; b) natural storage



S ML T UM R IR S 2 SR e B T -39-

$22% 5 JEFM
—-80 —80.0
£ —— B g +11uﬁtﬁt¥zs:1/¢\
S it < ™
E o E A
ki K
w8 X Y
& & y /
H _83 1 1 1 H _810 d 1 1 1
0 1000 2000 3000 0 1000 2000 3000
A [a]/h A [E] /b
g 820 et . L0 s
g . g -8L5¢
%—82.5 - % -82.0 M
s T —82.5%
& L
H -83.0 1 1 1 H —-83.0L 1 1 1
0 1000 2000 3000 0 1000 2000 3000
A [E]/h i [El/h

KI5 BER ™ iioindt b AR A7 5
Fig.5 Accelerated and natural storage datafor a
microwave product

xR 4 BASMETTFHIERCBREXEKE
Tab.4 Gray relational entropy correlation degree between
natural and accelerated storage data

75 AR FPHNZE] IR OCI N I B
1 HIRWAEREA 2575 /
2 ENAEREAR 1 BT 0.991
3 MEWAEREA 2 BT 0.995
4 MEWAEREA 3 BT 0.979

x5 BASMENGFHIEESRRHY
Tab.5 Distance coefficient of natural and accel erated storage data

PEBAR BB R sl (20) s, WHB AL LR
SR, SRECE BB A3 R W 0] Wh P RE S 50
45 R ANE 6 fZE 6 s,

P=P otat (20)
K Po WIS TAERBUE; a MiBILHE,
-80 -80.0
£ —— EAAILAEREA £ S IR
3 BIAHIR g matg )\
w81 7 | X,
=) . P — %—805— x
[TR( ' \/ K \—"]
& —82+ mg ,Z‘;‘ } X |/
H S V o]
H ¥
-83 L L 1 —-81.0t 1 1 1
0 1000 2000 3000 0 1000 2000 3000
B ] /h B[] /h
g 820 TBEIE e 2 B T T
q AL o B P e
s G815
& 825} -0 \
[[p( r
e K825
5 &
-83.0L s . L | H-g3.0L . . .
0 1000 2000 3000 0 1000 2000 3000
A iE)/h A i) /h

Bl 6 TAFR G R A7 )R Al th 2
Fig.6 Work sensitivity degradation curve with storage time

x6 ITERFERITFRERKHZESH
Tab.6 Parameters of the degradation curve for work
sensitivity with storage time
IR 24
IBAEHAR o WG T AR RBUE Po

REEIC 72 i

T A&7 R FARICAFREAR  4.91x107° -81.535 2
1 TN AAAEAS 15 A SRIVAEREAR 0.949 I EREA 1 1.47x107 -80.772 6
2 INBEAAAEA 2 5 B RN AEREA 0.942 JnsEEAEREA 2 1.59%x107 -82.802 9
3 TN AAAEA 3 5 [ RN AEREA 0.934 s fEREA 3 1.82x107 -82.2818

RAESE 4 ik 5 BT RAER, A ARIEAFREA SN
R AE AR BE I R 30 14 DK S IR S IR JBE 5 B
FBIIRT 0.9, MMEHSE. Wik, ARSI
A SR AU A — BUvE R, B AT

2.3 EHLmEFiNE S REIE

FECE ™ il 9 T AR RBEE P REIAF ) 2 A3
A BTG RAEH, fre—ErR A, Hi ek

s (18) , I KD g i fy KSR 5 E
NSRS R 7 B A AR Z . 95 C TR IR
PR EC 3 RERY A, 7™ o A A7
B, LR AN S8 PR B0 7 14 A5 R A A IR
WA T, MRIER TIFEAR, RIS TS
THI 7 1 ARAT B PR AR T ad i R K i
FARER B AT A BB A TR 22 /N T 5%, AL
IN3EE N 255 T ST i AT 45 R

F7 ERUEFREVNMNEPFRERR
Tah.7 Accelerated storage test effect for a microwave product

Jris BRMEWCAAREE AR s R ik 115455 S 1674 e <aih 151V W5 s s L
25°C 95°C AU N T 255318 vk 31.68 3319 12
LT AR O e A 1 56 K diE 33.10 3319 12.54
R221% 4.48 / 4.48
3 #Hit 5 VAT ST A AL T3 A -k o T, 3883 A SC

Bt X A ] Aty R A1 R AL A o P

WFFEAF AR JL A 25 -
1) SO e s o D A7 a5 v B AL RS o e P



. 40 - O W B TR

2025 4 5 A

T, T RRAE SRR ah i A5 dr A5 S
FESLBEHL AT FEPERR , ARIBCERALAYInig A T, MK T
JEIM A A

2) B XF AT AL B AL A o R R R
PR T T O SCIBRA 3 BT | RS FR B B A AN S A
5 AR AR A — B A 30 7 12, TR 45 i
TR T BRI AR B A K s

(SR e P AT RS
3) DIFERBRENL G, g T AL e 2k
AT AARE S F AR — BRI Rk

AR 0 25 B I0TE A 22 491, XA SCHE S R ik - AT T
ISk,

SR :

(1 CRER4:, BT, J506, 55, BRSNS 7356 T
B[], SR S5, 2023, 50(6): 79-89.

ZHU X Q, TAOG M, SU G et a. Test Method for Stor-
age Life Extension of Solid Rockets[J]. Structure & En-
vironment Engineering, 2023, 50(6): 79-89.

[2] WA, B, B TR S A AR O e R
KWEGEHE L. SRR 2019, 27(12): 1004-1016.
WANG H W, TENG K N, LYU W M. Review on Key
Technologies for Missile Storage and Life-Extension
Test[J]. Chinese Journal of Energetic Materials, 2019,
27(12): 1004-1016.

[3] R, A AR UmE S BRI [D]. K
U ER R AR R, 2010.

TAN Y Y. Research on Accelerated Test Technology of
Equipment Storage Life[D]. Changsha: National Univer-
sity of Defense Technology, 2010.

(4 P, DR, LR, S5, U BRI A s 4 fi

U 5 R A g AT 5T o e B R ER[]. MRkl
55 5HF5%, 2025, 38(1): 41-55.
AN L H, LUO K, FU JF, et a. Research Progress and
Prospects of Accelerated Life Testing and Accelerated
Degradation Testing for Aviation Fuel Gear Pump[J]. Gas
Turbine Experiment and Research, 2025, 38(1): 41-55.

5] ExZ, #hE, £9, S A EREE 20 inEiR

ik 56 0 f Bt [ il & H R 5 HLK, 2025(3):
187-193.
WANG Y Y, GUO JY, WANG C, et a. Optimal Design of
Constant-Stress Accelerated Degradation Test with Multi-
ple Stresses for Motorized Spindle[J]. Manufacturing
Technology & Machine Tool, 2025(3): 187-193.

(6] A il EE R R T SE[]. FR R EOR, 2023,
41(11): 30-34.

SHI C. Accelerated Reliability Test Method Research[J].
Environmental Technology, 2023, 41(11): 30-34.

(7] BHadE, kSO, B SRR SR AL
AR R AR A7 AR A Al R ). PR
K, 2011, 29(4): 29-32.

ZHAOY T, ZHANG W W, YAO J. The Contrast between

(8]

(9l

(10]

(11]

(12]

(13]

(14]

(15]

Two Storage Life Estimate Methods of Accelerated Deg-
radation Data Based on Degradation Amount Distribution
and Degradation Trail[J]. Environmental Technology,
2011, 29(4): 29-32.

B RE, BAKE, ik, % HAER RGN AT
AfREMEVEAL T[], kS SRR, 2015, 40(4):
176-180.

LUO G MU X H, YANG Z H, et d. Study on Estimating
Method for Storage Eliability of Electromechanical
Products in Equipment System[J]. Fire Control & Com-
mand Control, 2015, 40(4): 176-180.

WRZE, RS, RSAT. IE A A e A SR
[J]. $43R5E T, 2019, 16(3): 71-75.

YAO J HAN N, FU L L. Accelerate Storage Life Test and
Reliability Evauation[J]. Equipment Environmental
Engineering, 2019, 16(3): 71-75.

EAR, e sOE. T n R A B B AT S PR
RER[] RE TRESHEFH AR, 2017, 39(12):
2877-2885.

WANG H W, TENG K N. Review of Reliability Evalua-
tion Technology Based on Accelerated Degradation
Data[J]. Systems Engineering and Electronics, 2017,
39(12): 2877-2885.

mIN, B, B UK A A o
[J. fFERA, 2017, 40(2): 1-5.

XIANG G, MIAO J, QIU F. Research on Evaluating the
Storage Period of Aerospace Electronics ProductsJ].
Electronic Measurement Technology, 2017, 40(1): 1-5.
LT, 25, TR, . i S i Al
WA S 5 A D IE BT[], B AE S5 0, 2022,
12(15): 41-44.

CHENG Y F, LI R, WANG G H, et a. Evaluation Method
of Whole Machine Storage Life Extension of Electronic
Components of Aviation Equipment[J]. Technology In-
novation and Application, 2022, 12(15): 41-44.

WS, AL A, APk BTSSR AU T
FHEIT BT[], S EAES TR, 2015, 12(3): 53-57.

LI B LI CR, LI T. Research on the Calculation Method of
Overall Acceleration Factor Based on Reliability Alloca
tion[J]. Equipment Environmental Engineering, 2015,
12(3): 53-57.

BORK, SR, EHTE, S EPUNEICAR RS A
PR PEN BT[], T E LRV SRR, 2024,
22(4): 556-560.

DUANFF SUZL,WANGTY, et a. Design of Accel-
erated Storage Test and Rapid Life Evaluation Scheme for
Whole Machine{J]. Chinese Journal of Construction Ma-
chinery, 2024, 22(4): 556-560.

g, s, MRT, . W IR s Al
T AT Rg TR S LT HOR, 2015,
37(8): 1948-1952.

SHEN Z G, YUAN J C, DONG JY, et a. Research on
Acceleration Factor Estimation Method of Accelerated
Life Test of Missile-Borne Equipment[J]. Systems Engi-



¥ 224% 5

JETHE,

S WL T REBUIEE I AR 2 SR I )y TS <41

(16]

(17]

(18]

(19]

[20]

(21]

neering and Electronics, 2015, 37(8): 1948-1952.

Bam, R, M, . SRS T R EEALNE
I 285 TR, 2019, 16(3): 1-4.

XURY, YUAN H J, LI B et a. Whole Machine Accel-
eration Factor Based on Weak LinkgJ]. Equipment Envi-
ronmental Engineering, 2019, 16(3): 1-4.

XUGERh, whasr, Z8v. s BRI A
FFERIE[. B FREE TR, 2022, 19(8): 7-12.

LIU X D, HAN JL, JANG P T. Accderation Factor Es-
timation of Missile-Borne Electronic Components]J].
Equipment Environmental Engineering, 2022, 19(8):
7-12.

HART L. Reliability of an Electronic Assembly: A Case
History[J]. |IEEE Transactions on Rdiability, 1987,
R-36(4): 385-389.

TR, BRAENE, WL, . RHLBNEE A7k
W5 B IPAG J5 :[d]. MOR S EEOR, 2015(1):
37-41.

SU CY, MU CH, HE J, et d. Acceleration Factor and
Fidelity Assessment of System Level Accelerated Aging
Test[J]. Tactical Missile Technology, 2015(1): 37-41.
S, WEA, P, . TR E RS
T e A A A A SR (D). R EE S EREE, 2016,
43(3): 59-64.

WU JG FENG G L, HONG L, et a. Study on Complex
System Accelerated Storage Life Test Based on Failure
Comparison Method[J]. Structure & Environment Engi-
neering, 2016, 43(3): 59-64.

BAR, VENCI, BRUE, SF. BE TSR LRI ARSI
PEI AL — BRI A (3. E R
i, 2019, 41(2): 144-149.

LU X, WANG Y S, CHEN X, et a. Identification Method
of Mechanism Consistency for Rubber Seals Accelerated

[22]

(23]

[24]

[29]

(26]

Testing Based on Likelihood Ratio Test[J]. Journa of Na-
tiona University of Defense Technology, 2019, 41(2):
144-149.

BT, D, R RO BT
HRGIEN A [, G0 T RE 5 e 2 ik, 2005,
17(2): 4-6.

XUAN Z L, YI JZ, WU JH. Application of Fuzzy-Grey
Theory in Security Assessment of System Managing
Ammunition[J]. Journal of Ordnance Engineering Col-
lege, 2005, 17(2): 4-6.

Wi R, AR, EIR e, A SRZGI ARG
PR ORI 70 AT 755 ). Sedvds i TRE“#4lk, 2020,
41(7): 86-89.

YANG Q X, DU B W, XUAN Z L, et a. Analytica
Method for Main Influence Factors of Ammunition Stor-
age Environment Based on Grey Correlation Entropy[J].
Journal of Ordnance Equipment Engineering, 2020, 41(7):
86-89.

=VBR . BT I A OC 1Y o 4 K 2 E A FHF5E (D).
KRG RIFH TR, 2020.

YAN M. Research on the Interaction of Ultra-High Di-
mensional Data Based on Distance Correlation[D]. Tai-
yuan: Taiyuan University of Technology, 2020.

KB, T RE B AHOC R B 0 R RIIE[D]. Jbnt: dt
UL RS, 2019.

ZHANG L. Hierarchica Clustering Method Based on
Distance Correlation Coefficient[D]. Beijing: Beijing
Jiaotong University, 2019.

2. HET ARSI R UPUN M BUE L S 0 D). TF
m: AR 7, 2015.

LI Y J. Early Warning Algorithm Based on Correlation
Recognition and Its Application[D]. Jinan: Shandong
University, 2015.



