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Research on the Calculation Method of Overall Acceleration Factor Based
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ABSTRACT: Objective To verify the reliability of system—level equipment with high reliability and long life.
Methods Based on RPN data, the reliability allocation method was established, and the failure rate of subsystems for
each failure mode was obtained. According to various stresses that may lead to different failure modes, acceleration
factor under the stress of thermal cycling, thermal dwell, humidity and vibration was studied, and the formula to
calculate the overall acceleration factor was deduced. And the accelerated test of a typical electronic product was taken
as an example to demonstrate the effectiveness of the proposed approach. Results The calculated overall acceleration
factor was 322.5, which was closer to the actual condition than the value of 4.78x10° calculated based on the traditional

method. Conclusion The calculation method ofoverall accelerated factor based on reliability allocation provides
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reasonable theoretical reference for reliability verification test of system—level equipment.
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Table 1 Ranking system for the severity of failure modes
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Ranking system for the occurrence frequency of failure
modes
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Table 4 Reliability allocation methods based on RPN data where the system failure rate goal is given by A =0.014 521 08
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Table 5 Failure rates of the subsystems and system under acceler—

ated stresses (r,=1)

i
i :g; ig T4 A 10x10m) H(ITA)As
1 FM, ACAD 916.755 24 1.1530 1.056 994 73
2 FM. ACAV 347.48151 1.1922 0.414 260 74

FM» AH 325858 1.1326 0.036 908 12

3 FMy AC 217176 1.1254 0.024 440 63
FM:, AD 422126 1.1719 0.049 466 88
FMy; ACAV 347.481 51 1.1922 0.414 260 74

4  FM, ACAV 347.48151 1.203 8 0.418 297 38
FM., AH 325858 0.9279 0.030 236 27

5  FMs ACAV 347.481 51 1.0107 0.351 188 15
FM:, AD 422126 0.927 8 0.039 168 95

6 FMa ACAH 707.685 41 1.1922 0.843 688 86
FM. AHAV 521.37297 1.203 8 0.627 627 49
FMs ACAV 347.481 51 1.0833 0.376 417 19
At 4.682 956 14

H1 =X (3) BV AT SR A 7 il B8 AL [R5 A=
322.5. HOMLRYREAUINE N TS0 A R T A
T A T AR5 , 723400, 7 i A2 itk EDR 36 | il AL E
BRI IRBHEE 4R RL A VE R A EAEAR IR, A=A x

Ap x A x Ay=4.78 x 10°, BAR 5 LR F AL . SCH
P& 0 B A R AN (] Al R A = [ o 3 PR ] A
T, A o ] A e B A X 7 7 7 o sk P e DA
HEXRR., BIZAB KRR, B F(A)=
H Ay, JIT LA (0 AL AR 3 PR 7ok 322.5 5 Hy

R SEPRIEAL
3 #Hig

$e i TRNUINE N T %, A B AT SEdE
SrBCTT AU ARAT T 7 AT R GRS R T 9 58
PROCECR IE BT ST oE TR BB R 5 B
J& RSN ST BN T ST R T —
TRV BRI

LA RV FE 45 R AR S B R R B T vk
FEAHER , (E AT AR SR PSR bn 76 i 22 A I s i
W AT AT SRR SR UE . SO R 8 TR R Hk3h
S5 3 Bl L RU ST Ay, o — 25 3 WA 5 R ) S A
T30 ARTR] G RS Cn] BESHAT AN [Tk FReA LB , 4% i L
BERE AR AR, IR AR S0P s ) g B R G
5, DR IHG i 0™ i 2% RS S B ) 2T O A
R R R

B3 30k -
[1] TRFEE, TERRR, BRIE, 55 It gBoR XA
P BT 51, 1999(10) : 1—3.
ZHANG Chun-hua, WEN Xi-sen, CHEN Xun, et al. Acceler
(T 4% 86 )



- 86 - EE 7 A B 201546 /]
LIU Yuan-hai. Design and Management of Environmental A, 2012.

Adaptability for the Shipborne Productions and Accessories
[J]. Equipment Environmental Engineering, 2015 (1) : 73—
78.

[14] Bttt e, sk A AR TR A 2L W M. bt - I T

YIN Shi-long. Weapon Equipment Development Project Man—
agement and Supervision[M]. Beijing: National Defense Indus—

try Press,2012.

(L% 57 0)
ated Environmental Testing Technology and the Researches
[J]. Machinery Design & Manufacture, 1999, (10) : 1—3.

[2] TRAMG, TRREL, 2208, TR AL Ay 22k it
[J]. Bkt S AT AR, 2011, (2) :24—28.

ZHANG Sheng—peng, WANG Xiao—hong, LI Xiao—gang.
Design of Accelerated Storage Test for Overall Electronic
Products|J]. Quality and Reliability, 2011, (2) :24—28.

(3] BRPA, sk g AR BT ST N 5 A (D] HLAR
TREEA, 2009, (8) :130—136.

CHEN Xun, ZHANG Chun-hua. Research, Application and
Development of Accelerated Testing[J]. Journal of Mechanical
Engineering, 2009, (8):130—136.

[4] GEORGE H E. Reliability Physics in Electronics: A Histori—
cal View[J]. IEEE Transaction on Reliability, 1998, 47 (3):
379—389.

(5] SRPEIE, 208 1, e A0, 45, BT USR]

TN, AT TR, 2014,11(5) :49—53.
GUO Heng—hui, LI Chuan—-ri, PANG Yue—chan, et al. The
Calculation of Acceleration Factor Based on Maximum Likeli—
hood Estimation[J]. Equipment Environmental Engineering,
2014,11(5):49—53.

(6] ZEHETE, 2N ARG 7 dt I PR - 0 D7 2R,
BT T AL, 2012,9(2) :42—45.

LI Lou-de, YUAN Hong-jie. Acceleration Factor Estimation
Method of PCB[J]. Equipment Environmental Engineering,
2012,9(2) :42—45.

[71 YADAVO P,ZHUANG Xing. A Practical Reliability Alloca—
tion Method Considering Modified Criticality Factors[J]. Reli—
ability Engineering and System Safety,2014,129:7—65.

[8] KIM K O, YANG Y J,ZUO M J. A New Reliability Weight
For Reducing the Occurrence of Severe Failure Effects[]]. Re—
liability Engineering and System Safety,2013,117:81—=88.

[9] TM 5-689-4, Failure Modes, Effects and Criticality Analysis
(FMECA) for Command, Control, Communications , Comput—
er, Intelligence, Surveillance, and Reconnaissance (C4ISR)
Facilities[S].

[10] Ford Motor Company. Potential Failure Mode and Effects
Analysis[K]. Dearborn: MI, 1988.

[11] TIEC 62506 Edition 1, Methods for Product Accelerated Testing
[S].

[12] MILENA K, Bose Corporation. Accelerated Reliability Growth
Testing and Data Analysis Method[C]// Reliability and Main—
tainability Symposium (RAMS).Canada: Newport Beach,
2006 :385—390.

[13] MILENA K, RAYTHEON IDS. Accelerated Reliability Dem—
onstration and Assurance Test Design[C]/ Reliability and
Maintainability Symposium (RAMS). Singapore: IEEE, 2010
978—983.

[14] LUIS AE, WILLIAM Q M. A Review of Accelerated Test
Models[J].Statistical Science ,2006,21(4),552—577.

[15] SEYED H M M. A Practical Contribution to Quantitative Ac—
celerated Testing Of Multi—failure Mode Products Under Mul—
tiple Stresses|D]. Quebec : Laval University, 2009.



