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Elastic-Plastic Thermal StressAnalysisfor Metal Substratesfor Catalytic Converters

gooooog®ewe
Shogo KONYA

gogoo

000000000000000000000000O0000O0O0O0OODOODOODOODOODOOOO0O0OO0OO0
gooooooooooooooooooooOooOoOOoOCOcOCOObOOOOO0OOoOoooooooooooooo
gooooooooooooooooooooOooOoOOoOCOcOCOObOOOOO0OOoOoooooooooooooo
goooooooooooooooooooOooOoOOoOCcOCCOOOOOO0OO0OOOooOooooooooooo
gooooooooOoooooooooooooDoooo

Abstract

In order to quantitatively evaluate mechanical durability of metal substratesfor catalytic converters
under heat cycles, thermal stressesand strainswere smulated by FEM elastic-plastic analysis. Flat and
corrugated sheets constituting honeycomb structures were directly modeled by thick-shell elements. It
was reported that the asymmetric joint structure with the “ Strengthened Outer Layer” could provide
metal substrates with high mechanical durability. From the results of analysisin this study, it was
shown that metal substrates with the above-mentioned joint structure had high durability because the
location of cracks generated in the sheetsand direction of their propagation were controlled.
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Effect of joint structures on mechanical durability of metal substrates

(by Takada et al.v)
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Fan shaped periodical symmetric model of honeycomb structures

(b) Squint view
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Schematic diagram of model for brazing areas (a) Shape of the

brazing area, (b) Concept for modeling brazing areas
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Temperature distribution in the r direction at the gas inlet side
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Temperature distribution in the r direction at the gas outlet side
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