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Experimental Estimation of Thermal Durability in Ceramic Catalyst
Supports for Passenger Car
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Abstract

Ceramic honeycomb structures have performed successfully as catalyst supports for meeting
hydrocarbon, carbon monoxide and nitrous emissions standards for gasoline-powered vehicles. Three-way
catalyst converter has to withstand high temperature and thermal stress due to pressure fluctuations and
vibrations. Thermal stress constitutes a major portion of the total stress which the ceramic catalyst
support experiences in service. In this study, temperature distribution was measured at ceramic catalyst
supports. Thermal durability was evaluated by power series dynamic fatigue damage model. Radial
temperature gradient was higher than axial temperature gradient. Thermal stresses depended on direction
of elastic modulus. Axial stresses are higher than tangential stresses. Tangential and axial stresses
remained below thermal fatigue threshold in all engine operation ranges. :
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Table 1 Geometric properties of square cell
honeycomb
Item Specification
Manufacturer Coring Inc. (USA)
Major diameter 1484 mm
Minor diameter 83.7 mm
Front length 96 mm
Rear length 77 mm
Cell density 62 cell/cm’
Cell pitch 1.326 mm
Channel width 1.085 mm
Wall thickness 0.24] mm
OFA 75.7 %
GSA 27.4 cm?/em’
Dy 0.1105 cm
Total pore area 17.993 m%/g
Average pore diameter 0.0508 tm
Porosity 36.5 %

Table 2 Specification of gasoline engine

Item Specification
Engine type SOHC, 4Cylinder
Displacement volume 1997cc
Bore X Stroke 58 mmX88 mm
Compression ratio 8.6:1
Max. power 115PS/5000rpm
Max. torque 177Nm/45rpm
Firing order 1-3-4-2
Idle engine speed 750+ 100

Table 3 Test conditions for thermal mapping of

oval converter

Engine speed

1000 | 1800 | 2700 | 3600 | 4500 | 5400
(rpm)
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