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Reliability Quantitative Accelerated Growth Test Technology of
Airborne Electronic Equipment

Yuan Zetan, Fan Xilong, Zhao Xiaodong
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Abstract: The traditional reliability experimental technique is difficult to meet the requirements of modern air-
craft reliability test because of the shortage in environment and time. Based on the theory of the physical fault,
a new reliability test method, which combines the comprehensive test and accelerated reliability growth test, is
proposed by studying the failure causes and distribution rules of aviation electronic airborne equipment under the
comprehensive environmental stress conditions. The specific test method, test process, test stresses, require-
ments of fault treatment, and the key technologies of evaluation method are introduced in detail. A typical test
is analyzed by applying the new reliability test method. The results indicate that there are no failures to take
place when the test time of the tested products reaches 952. 4 hours. The mean time between failure (MTBF)
has reached 25 000 hours which can be determined with 70% confidence level. The proposed reliability test
method can be used to solve the engineering problem that environmental simulation test methods and traditional
statistical reliability cannot evaluate the airborne equipment under high reliability requirements within short de-
velopment cycle, The new methods can make it reasonably to realize diversity factors and controllability, short-
en the test time, and save the test costs.
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Fig. 1 Basic procedures of reliability accelerated growth test

2.2 FRAE

2.2.1 HARATHES T
BEEENARER, i ERKTEZNTEY
[ (] BB i B] (Mean Time Between Failure, &%
MTBBE),
2.2.2 fHIREHRKIR
DA B ROUL 3™ o P 25 I T o IR )



100 METEAR

®8E

IR TT B B A T S M B R B i B AR, R IR IR
B BAR, B @ SRR, R 4R, AR MR iR
PRI K
2.2.3 WREABBFM

R BE R AR B, 8 RS INAE ] B4
I A T .
2.2.4 WEAEMF NE R BN AR

MR TR o B AR R RN -

(1D DMESE B9 7Y 5 Mk 56 3 1 o 26k 3% 3
PR A 0 T S 3 X ) T e IR BE L 4R 3D
L A3« B 3 A0 B L AT 4 R 5

(2> R Fhn ™3 BE A8 B i o =X 47 0 2 1R BE
PEIR AR, TR N 2R 55, o 5 o i B 5

(3) #R3YPLA R RBRB JRE  B i 5
4 5 I 1] P B 4549 S8 B o e TRD Y )i N AR AIE
BRI AAR T EHRR LGS DL FKGH
= FNWAE: Li

W L=\ EEFEM4TEGERBRN
IR 2, R BEAE R R ) 4R B R SR AR, R
P 3l A AR T 0 2 2R B, 9 S R B D

(5D R #4277 i K3 i B SR HEAT M
2.2.5 RELERITMH

HARBBEUAENEERKERHUAHE
M E MR R, P AMSAA AN (—FhA]
EHEKEIDUSEERR N, FIH AMSAA &
BIPP AR WA T MR .

AW R ERERA, 2 S EA T
e brdk B (D AT A .

2T

2
X (1—o, 2rt2>

A T AR ] 52 P 0 2 3 3K 56 %5 380 I JE 3 1oL
37 B B[R] 5 7 O 7E ] 58 M 3 44K K 5 A [T Y
TR AR EBER; c HERFECGEN
B 70%),

3 WEITIE
3.1 REHNEBHETE

R e 4 A AR B A TR R R AR an
2 frm, BB SR -

9=

(O

B

1
1
:
1 T
7l G, | !
BIE S 20ATE 1 Nl gt b

st

B2 HEEHFHFHEHRE

Fig.2 Process of environmental condition setting
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Table 1 Reference of temperature setting in

reliability accelerated growth test
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Table 2 Module compasition of tested products
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Fig. 4 Section view of reliability accelerated growth test

4.2.2 MERBHNETE

(1D LA 899A FIE Gl 5 Fra) A A KM,
B EEGERRERSG 10 MNEEESR . U
T M A B ) m (B 4) i A BN 1R B
FEBT RS EY &R, EdxEE&GFT
10 MEEHEBRAETTT T ESBERBERLE
B 5 &4 T Fhn IR BE B S & T I E R KRR
B B A7, ik 3 Bim .

(2) WP EBE R MERFHETEARF
¥y, 3RA5 7= i DL B AR R IR X, B

1 10
Ty — 7~ Tvi
A\ 10; Vi
=11—0(4.6+7.o+7.8+4.3+7.4+4.5+

4.6+4.4+4.24+4.0)=5.25

3 HEMERF

IR EF Au= 183 EI9MH e X B MG B
] b =5. 25 X (14X 60/140)=31. 5,

(4 THHE N B E i H

JnEE R B AT R 38 =30 000/31. 5=952. 4 h,
4.2.3 RIBHEITE

SRERHRE  BRRIRIBE W, K

1
B 12 858\ %% _ s
W,=0. oo5><(—2 448) 0.008 4 (m » s~%)2/Hz

BRAMRSIBME W, R

1

1530 102)3.220‘ 003 (m » s%)% /Ha

46 512

W, =0. 001><(



w1l REEE NBATFERTREEEMNE KRBER 103
70°C -5 C/min
+5 C/min
+5 C/min_ 36°C 41°C
-5 C/min
-55°C
390
] I I I I ! I I I !
30 60 78.2 413.2 420 4804858 820.8 840
PRFIN A/ [(m 57 « Hz']
IS
= 0.5 0.5
0.1 0.1
63 ] ] ! ! ] 483 | ] ] ] ! |
60 420 480 840
RN A FARE=31T
L L
5 4 420 480 840
SZRBE KRN FIELES ZRREZIRENEELES
! ‘ ‘ ! \
30 420 450 480 840
t/min {ggg
Eﬁ . |adaB/OCT W,
=% -6 dB/OCT
i
®E |4
S !
15178 300 1000 2000
EA Tl A e /M
5 HHRENE

R3 RRAEOET 10 MEEHEBIMERT
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Fig.5 Section view of routine test

weak pionts of radio interface unit
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