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Development of Highly Accurate A/F Sensor with Catalyst Layer

A %
Masahiro YAMAMOTO

# R HE 3L
Yasufumi SUZUKI

(=i i %2 KAk #
Tomoya ITAKURA Takanori SASAKI

To improve the air fuel ratio (A/F) sensor accuracy, a catalyst layer is used to reduce the sensor output shift

induced by unburned hydrogen in the exhaust gas. However, this is a technical challenge because in the A/F

sensor environment, conventional catalyst materials deteriorate significantly over the sensor life. This challenge

was overcome with a new catalyst material, which has stable characteristics over the sensor life. While developing

this catalyst, we discovered that it is important to control the precious metal particle size and alloy by using

theoretical analysis and experimental study.
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Fig. 2 Sectional Views of A/F sensor
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Fig. 3 Output Characteristics of A/F sensor
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Fig. 4 Schematic of the Sensor Output Offset Mechanism
in the Presence of H2 & Improvement by Setting the
Catalyst Layer on the Sensor Element
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Fig. 5 The Results of the Accuracy Stability at the
Stoichiometric Point in the Engine Endurance
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@ To reduce the vapor pressure of the platinum oxide

Ppio; = K-| Pri |Po,

K:AG between metal and metal oxide
(Unique value for each material)
Pri: AG Between solid and gas
Po,: OxygenPartial pressure
@ To reduce P (Determined by the atmosphere)
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-AG1 = G(gas) -|G(solid) |
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Fig. 6 Approach to Reduce Vaporization
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Fig. 8 Relationship between Vapor Pressure, Sensor
Response and Content of Rhodium (Rh) or
Palladium (Pd) included in the Precious Metals
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Fig. 9 The Results of the Accuracy Stability at the
Stoichiometric Point in the Engine Endurance
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