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Research Progress on Evaluation Methods for Storage Life of Inertial Devices

YAO Yanging, ZHANG Shunan, TANG Yi, LIAO Xingcai
(Beijing Chenjing Electronics Co., Ltd., Beijing 100015, China)

ABSTRACT: The characteristics and lifespan distribution of storage data that should be possessed by natural storage test
evaluation methods were summarized. The necessity of determining the type and range of accelerated stress by pre-experiment
and the common methods of establishing the life distribution model, accelerated life model and performance degradation model
of inertial devices was analyzed. Specific experimental schemes such as failure criteria, test time, and test cycle for current stor-
age life evaluation were summarized and discussed. The results indicated that the evaluation of the storage life of inertial sensors
was usually carried out through accelerated storage testing, which usually followed a Weibull distribution. When using tem-
perature as the acceleration stress, the Arrhenius model was usually used as the acceleration model. When conducting experi-
ments, the stepwise temperature stress and timed truncation method were usually used, which had certain reference significance
for conducting storage life tests of inertial devices.
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Tab.1 Failure mechanism of inertial devices and analysis of sensitive environmental factors
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Tab.2 Detection parameters and selection basis in storage life evaluation test of inertial devices
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Tab.3 Inertial device failure criteria
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Tab.4 Data on evaluation methods for natural storage tests
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Tab.5 Evaluation results of goodness of fit of life distribution function
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Tab.6 Life evaluation results of natural storage test
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Tab.7 Comparison of characteristics of each accelerated test type

7 AR o Y
e R A R TR, RRROn A, T TR AR RS
‘ SRABREREAT, MG A, BATME. KE ‘
7 ) T YN n N N N N N Y 1 Hf":\ H
AIMBIIMEIAFIRE, o e 1252 frilAls 457 Ry R 32 HERES SRR S
‘ R STy -
A W, WAL I e, R
IR TR R A U B
R IR R e

f 5 I8 3 03 I A7 i e T A AR O D
4, WHE ORI, BE T IR N K
EE NI, X B A I — A RE KR 2
o — Bl SRR T RS — o o 1R
REA R AR A o AL ML IE A, AP 2 1o
Ty A, R RN ) A 75 SO AR A 2k
o e —Ulm T IEH NI ACE RN ), 56T
e, B R K, RGN S KF R H B
B A s B UM IR N ), 45 R e A R Ak Y
FEARFEAN T — RN K ak i, LI 2
A8 7 3 I I A7 18 5 A R SRR A, 22 5 AE T
A2 W IO 0 D A7 56 IO 1 7K SF- e g e AR T JR
5, LA RO DR AN 3 e R A TR )oK

SR AN 35 ) P Y st — A AR 06 s 7] 5 28 B A
AR o PR L 7 I e A7 I S LA R T B 28 2T
B, — M HER X R R i, B

i 5 TN 7 it n X5, 7 it — e B 1k
SRR, 5 A TR B BOR IR e g S, BT
i w2 e R 73k 86 B R ) K F 82 )7 % . GB
2689.1—81 FxR P Ry Sk # AT 4 4 i
FRE IR YR, ROV G A R R b PR s
I 258 SRR S IS I A7 IR 56 P Y R D R L2 8

TE TS ) JERH L, B i 7 ity =X 5 6 7
IKEHCR, TR A6 8 N ) St 48, WA 9.
HRAE O T B I A7 o] 0, s g 7 fte s =K A
SR SEER N, RHKEZ N 4 AR



- 86 - k& W B TR

2025 4 3 H

&8 IRMERRMINE N FIEE

Tab.8 Accelerated stress range of inertial devices
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Tab.12 Number of test samples in inertial device accelerated test
AP0 FEA K I AL
BN IKFET 6 H Hh AT R AR E P B
b etagind 3N JEHE s AR K2
3R A BTl K222
% MEMS [g 12 N 240 ?ﬁﬁiFﬁ@ﬁTi .
" BN SIKFETF 5 H b ok 2 I AR s = )
% T P 08 7TH CAE [ NE
HOLRE 2 AR SIKEF 5 H Tk A B AL 4 g )
Bl 1 B 02 5H JEH LA iR K AP
TR P 12 2K JeH A R KRR
HARE 2 5H J 5 R A =) )
g s BARTIKFET 6 H o T TR )
" PR 150 T K S R R 5 B
o3 AT BARESIKFETF 5 H CHERIP % Ci PN T vay i
J¥ FAINER BT 7TH i 75 T A2 )
it SR sH sz i T A
AN T 40 H o ] A B = R A o 1)
IMU MEMSIMU 25 H B 2
INS FELF 15 BRI R 6 H LR 2P
BB 10 oG RE B2+ JemCH T 0]

HOCHBL MM B B, JCREERAE, WOGRE IR SO FE SR R 55 2115

Syl G A I T K s A, TR R AEOL, BRI R B 5 AL R I

HESRBIARY G, s EEBiEIRE, &%
PRk gl o — s i), e B R AL T
SPIeD 0SS0 A0 R R 7 i A T A A
RERE o ) S B SO, AN 22 St HE A
MM TARRRY AT &, R A A R R

03 R B 5 R IO T 2K P 9 2 A R T K —
FUR PRI, [ b R s ], L
IR 2% . BRSO g e ] S IR B R 13,
LA, IR 16 T A R il i i ),
BTz

F 13 MR R A S5 K E HR

Tab.13 Test time and cycle of inertial devices
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Tab.14 Life evaluation results of inertial device accelerated test
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