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Vibration Fault Analysisfor a Connector

HE Lin-tao, REN Jian-feng, ZHANG Ke-fei, PENG Lei
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

ABSTRACT: The work aims to analyze the main causes for failure of conductors in axial elastic contact connectors. With the
failure of the connector of an airborne electronic module after functional vibration test as the research object, visual inspection,
random vibration simulation analysis and force analysis were conducted to locate failure causes. Then, the fatigue life calcula-
tion formula of inner conductor was derived in combination with the stress-strain relation formula, the Gauss interval method
and the Miner's cumulative damage law. The result showed that the vibration stress of the connector’s inner conductor was only
0.26 MPa, which was not enough to cause fatigue damage to the connector. However, under the vibration excitation, the con-
nector had a large vibration displacement with the module, and the displacement exceeded the gap tolerance range of the con-
nector, which caused a large reciprocating friction on the pressed end face of the inner conductor. The stress (250.13 MPa) on
the root of the inner conductor which caused by friction exceeded the fatigue limit of the material, therefore the inner conductor

had the risk of fatigue fracture. On this basis, the vibration fatigue life of the inner conductor was calculated to be 0.67 h, which
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was less than the functional vibration test time. The above results confirmed that the fatigue fracture of the inner conductor was

caused by friction force of the vibration displacement. Attention must be paid to the harm of friction on axial elastic contact

connectors. The reliability of connectors can be improved effectively by increasing the installation stiffness of modules.

KEY WORDS: airborne module; connector; random vibration; vibration fatigue life; frequency domain method; friction; Gaus-

sian interval method
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Fig.1 Diagram of connector failure

PRI A R S fk £ 8 P ORI, S S
Tl $ A 11 T At 3 e e 1) 598 007 B 6 2 42 e 1O P 3
PR L, A 2 FroR o AT W s A AE B A Joi 18] S
(N SRR AR, RO B s B s Ak

WiEah

\
>(I "0 ,'o "' "s ™
Eﬁ‘ﬁ}iﬁ F —\kl’ "' " " "

[ — e Sl
L / k/ :":,"5 “l % Vg.‘é’;ﬁi
\ \
BB s 7Y

K2 BebeiE a2 I

Fig.2 Force of glass sintering connector

TR ST O e AR, BB
HEFLAEPIIFIRE PR o AT Fr) L S 18] 2 22 3 A5 45 1 Bl e
B , SO IE R AR AR AL TR P ) X (8 3
s AL ).



-32- KENKRE TR 2023 4 1 H
Tl it n 1035 £ 1) 286 05, EATRENLIR S A . &1
TR M RHEPE LR 1,
A
RMS=10.36g
K3 BHIME T o 0.08
Fig.3 Module outline o g B
‘:@ +4 dB/oct —6 dB/oct
2 MRS E 0.02]
#1001 .
VA RITE | BAERG, TREERE &
TAER R WA= IR, WAAEAE I 2 itk 0.001 i i P .
VERERR IR G, OB R s I R AT R AT T 10 15 100 300 10002000
WA IIRENE S 48 15~2 000 Hz 587 LR %Mz
g, WK 4 Fios, Jexi e i T A B, 155 E 4 eSS
WA LRI, SRI5 4 B 4 PR3N 4511 R 1% Fig.4 Functional vibration condition
®1 TEBEH
Tab.1 Material attribute
FA) R 43 L2 R PPEAR f/GPa I /(kg-m ) HER/N A J% 55 5% £ /M Pa &
(RGN a4 71 2700 0.32 127 R
[l A FR4 18.5 2200 0.28 / 25 B B
FEEAR N AR A4 138 8170 0.33 195 25 I

A5 FL 25 R rh SR RS BB e 8238 1 B 1Y
— AR 34 062 Hz, HARSMNIE, fERAHR
AR RTE I Y, AN SRR AT TR
JIWETEE T, FEPLIR )05 BR8N SRR S 10
J174 0.26 MPa (( Q& 5 FroR ), /N T MRk 98 55 1
B, 3% 35 1 A S AN 23 Bl DXL D i 20 1 ) T B
Wo BIIL, W25 R B0 5 R A At A 2R 52
R F1/MPa
0.25795 Max
0.22929
0.20063
0.17197
0.14331
0.11465

0.085985
0.057323

0.028662

2.9364¢—12 Min

K5 1o¥Rshnif

Fig.5 1o vibration stress

L 2 A Y F LR T A A S A AL A 1
SPERC G, WA —BARG, —BUEOL P REAS H B
[ EAS o L ol £k 8 A g — ol B L i el HE N
SR i i SRR TR D S BRI R AR S B R
M, SR Z I F B AR ) B AR X 295 [R] IR L 2]
R W7 2 1) BB A5 PA) S A T A ) R 4 e PR
AR , IS PN S MR 22 ) S A7 A AR R SRS BE 3,
K6 B .

Xt g AR AT HE— 2 T A B, LT
Beph T HA PN E , 72 3 Jzs p J7 1) LW RE# 5
B2 RO IR = AR B R B FE SR A AL o i T 3Ebe 1%

Kl 6

VE PRI
Fig.6 Abrasion mark

AR b, B BB R R B A
P T3 6 4 F 4 140 PN 5 (A R g2 filk il £ JE =2 R) A T
PR T R R RS, P -5 A TR 5L Al il 97 Je 22 1] g
2 A AT g

SO Sl A A2 ) 5 i TR 4 MR SR R R R T
F=3 N, PEEZB 1=0.1 (&84 0MFRm ), ik
KENEHET] 0.3 N KB be it B4 1 s o [ €
B KB EEAE 44 BA & 2 BT /1 it 78 P S (A T00 350 S 1T
AT e KB 8w , AR B e K 1
250.13 MPa (il 7 FizRs ), KF PSR 5% 55
R, AR KRS E N AR L% 57 Wi 2

RS I sl R ) H A2 R ) REE 4 R 80 s, B
T BRI e 2 B I S BRI ) — B, WA o Y
HEFEAR A T AR BT Y T SE R R ) A 4
TSN AR s A e ) X3, S ST RN 22 2 A A 3



F20% 1M

ks, 2. — PO R IR Sk o 33 -

¥ 1/MPa
250.13 Max

2.9504e—9 Min

K7 ZhEEEN )
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Fig.8 Diagram of relative displacement of vibrating module
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