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Root cause analysis on the phenomenon of voltage drop of connector
used in the automotive throttle body control
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Abstract

This paper try to find root-cause of failure in a connector used in transmitting signals for throttle
body control in automotives by analyzing possible failure causes and performing experiments to
simulate the cable failure in field. The connector comprises fins, wires, and case moldings. The failure
is due to degradation of initial clamping force required fixing fins and wires in the connector.
Expansion and compression of the case molding material surrounding fins would cause the degradation.
Investigations of strict initial claming force and control of thermal expansion property of the molding

are required to prevent the failure.
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Fig. 1. Connector used in the automotive
throttle body control
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Fig. 2. Shcematic diagram of Ass'y wiring
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Fig.3 Failure phenomena of voltage drop
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Fig. 4. Logic tree for failure analysis
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Fig. 6 Voltage changes at 3rd fin during the
thermal cycling
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Fig. 7 Wiring diagram for checkmg the
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Fig. 8 Schematic diagram for measuring the
contact resistance
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Fig. 9 Contact resistance of unused connectors

3.2 Mzt

‘O o

Fig. 9o 7ol HE=A3Z =AFX

T

= Yeldg diFE 30mQ vinke] 453k A
A4S Holil Qo U Tl A 50mQ o]
Aol AEAES Hol: AEE 4 dSS &
A~ o}]\

AFE AAVE &5 AolE P dake] H5A4
;

ooy L
=2
=
e
m}‘{l‘
2
rot
i
Ak
N
)
e
fo
]
=
o
I
0%,
N

®okth Fig. 10014 &4 4 <l
b2 voidet ol2 <let X

A=R
99w Aaedel v AvE A
o B An 45 ek
irecll W= 7144 Q1% 2

4
i
s &

(© (d)

334 BHAEHA(BYN U= S5UH)

0

o

Ho

2

il

o
ol

or

K
>
)
T
1o,

N
N
2
[-‘0

to og H°
O
4
=2
2

|
ol
2

e o

o 4 =
dore o Toubdo pr B2

o &

ne e
o

o oft
A

FEFo]l dodte A HEFA
A Heh EQGAY whEA 4
FFe Frtstr] st 4 4
2o 70 = 70cycle AT

(
AV

ol
o |0
o

> o O ofd XL ol
il

oo T oo O

+140C / 40 < -40C / 204

G54 AtolF Aol wE @A HEA T
o] W3}= Fig11ol YERATE 2HolA mALE-
F9 %7 HEAY EFo] 5= W, o4
FAAY Fole 44nE SUEhE AS B
thool gk @AY AR FTheE dA-o &
HANS ASA7I= Yole] HY == A
g o] H7hs = dHE Al REWEtE Qg AY)
H UlF EdAY 53 2EH AR AYE9
Adste] F acleolgt 153 = s Zlolgt
A 7h o}

1795



go] g AgHon WA QT PxE )
Asokste] Ay oA AxskAIA ) A
wo] Basith ey @A MATEE ¥

250 N /‘\A><‘
gl

= 200
o
| e amicx >

g 0| = seiekx;
100 H —A—7H E,_FK|-

8HCEA} /
50 I S—
!:/"’/;

0 8 20 30 46 68
HEHAOIZ(3])

Fig. 11 Voltage drops during the thermal
cycling test
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Fig. 12 Thermal behavior of connector caused
by thermal stress
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