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Abstract - In the condition of eectronic controlled acceleration sysem, APS Sensor is the only and the
most important parts to reflect the will of driver. Especialy, the non-reference type APS is the critica
part of this sysem. It can't provide the crossreference values and it will make the vehicle goes into the
'NMC(Non-movegble condition)' or ‘Limp-home mode on the mafunction Stuation esder. If the Stuation
is happened, it's very dangerous condition for the drivers, soldiers and war materia systems of battlefied.
The dectronic control is not a necessary system for the tactica vehicles. The tacticd vehicles must be
prepared the manua control system independently from the eectronic control system to escape, save and
rescue the soldie’s life and war meterids. Therefore it was studied the water-penetrated broken APS output.
If the output value was changed without driver's will, even the cross-reference type APS, it will effect
the uncontrallable engine RPM changing or the performance down on limp-home mode. It means the manud

control system of tecticd vehicle is needed for any kinds of APS.
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Fig. 2. Product brochure
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DESCRIFTION Mon-Contact Sensor, Dual Hal-Effect

FEATURES PET sealid

Source; Catalog, Wiliams Controls Document Number 118742 Rev. G 11,

Fig. 3. Accelerator Pedal position Sensor

Fig. 4. APS 3 pins connector
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Source: Catalog, Williams Controls DocumentNumber 119742 Rev. G 11

Fig. 5. APS 3 pins connector for Caterpillar
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Table 1. AP Sensor output voltage chol: HQF V
=Ea Gk Gk
VI S 0.710 4.160
T A FEAE 0.648 3.930
? 3\;.,,,3“,,? 1 'z A5 0.648 3.910
Treadle pin with two retainer rings
R s 57 -
st OO Table 2. AP Sensor output voltage deviation
N ok 2 (eI s 775 2 o] HermV
A :
.\ —— 3 s R
Ii| : | A " .‘ b 'I ﬁ s 0 0
18 3 2 4 ' 5
Version 2 8 18 Version 3 TRAE -62 -230
Treadle pin with cne retainer ring Plastic treadle pin
H -62 -250

Source: Catalog, Wiliams Controls Document Mumber 118742 Rev. G 11

Fig. 7. Roller Shaft Treadle Pin Version

8. Test layout
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Fig. 10. APS output — Full throttle position
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Fig. 11. Deviation-ldle speed position

Fig. 12. Deviation-Full throttle position
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Fig. 13. Tin Whisker (via. NASA) [6]
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The Two Longest Tin Whiskers Observed
in Faulty 2003 Toyota Camry APP Sensor

Tin Whlskers Growing on

NON-Solder Dipped Region of a
Tin-Plated Crystal Oscillator Lead Wire

; Tin Whisker Shorting
Between VPA1 and VPA2

Tin Whisker Almost Bridging
Between VPAZ and VCPAL

VPA2

Edge of Solder Dip

——

Fig. 14. Tin Whiskers Growing On (via. NASA) [6] Fig. 17. Tin Whiskers Faulty (via NASA) [6]

Human Hair vs. Metal Whisker @

———————, .
[ Metal Whiskers are commonly
. Vee2 o VCP2 1/10 to <1/100 the thickness of a human hair
\
\-‘, o VPA2 & VPA2 Optical comparison of SEM comparison of
‘-"_'..‘ Human Hair vs. Tin Whisker Human Hair vs. Metal Whisker
'—Epz-t) —F  EPA2
ECM i Metal
VCP1 5 IVCPA Whisker
VPA1 . |
Z, i° { \VPA
A __€er1 | _ |apa
i I\_

Fig. 15. Circuit Diagram of Potentiometer [6]

Fig. 18. Tin Whiskers Size (via. NASA) [6]
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Fig. 16. Potentiometer of APS (via. NASA) [6]
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