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ABSTRACT

Oxygen sensors taken from the aftertreatment systems of 4 vehicles which had been aged in
domestic filed were examined for aging effects on emissions using a idle engine bench. Also
the artificial sensor signal generated by function generator was supplied to ECU, instead of

oxygen sensor to simulate aging effects of oxygen sensor.

This study shows that reduction of

amplitude, deformation and shift of mean value of aged sensors seriously affect on the engine

out emissions and the performance of TWC.
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Nomenclature

cpsi  : cell per square inch

ECU : engine control unit

UEGO : universal exhaust gas oxygen
OBD : on board diagnostics

TWC : three way catalyst!)
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Table 1 Specification of oxygen sensors

Sample Vehicle |Odor Meter
A-1 A 43,000km
A-2 A 44,000km
A-3 A 80,000km
B-1 B 50,000km
B-2 B 52,000km
B-3 B 80,000km
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Fig. 1 Apparatus diagram for engine-bench test
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Fig. 2 Relative engine out emission value
(3.0Hz frequency, 0.2V amplitude)
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Fig. 3 Relative engine out emission value
(2.5Hz frequency, 0.2V amplitude)
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Fig. 4 Relative engine out emissions according to aged

OXygen sensors
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Fig. 5 Tailpipe NOx emission according

aging of oxygen sensor
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Fig. 6 Sensor signal, engine out emissions and exhaust temperature when fresh oxygen
sensor was used for ECU

M9 XM1Z, 2001



120
120
120

60 90 120

Time (sec)

30

18 18 18
{18 183 1@
o 18 18 {8
m 1
o
B . N . o " — L N o . -
w0 Q 0

120

60

Time (sec)

30
oxygen sensor was used for ECU

. (towdd) [DH] %) ol t Foal (o) dued o
o
<o & S S
ok - -
&) {e .
e
4 18 1%
|« |
| lg lg
L ©
]« 18 19
. . . A o ) - ) — ; - .
2 3 8 3 8 38 ¢ § 8 & § “° T ° v~ - ° g8 8 8 8
(A) indino sosues 2 (wdd) (xoN] (%)} 092} (9,) "dwey oML
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