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The effect of web thickness on emission performance,
pressure drop, and mechanical properties was
investigated for a series of catalyzed ceramic monolith
substrates having cell densities of 900, 600 and 400
cpsi.  As expected, thinner webs provide better catalyst
light off performance and lower pressure drop, but
mechanical strength generally decreases as web
thickness is reduced.  Good correlations were found
between emission performance and geometric
parameters based on bare and coated parts.  An
improved method for estimating the effects of cell
density and web thickness on bare substrate strength is
described, and the effect of porosity on material strength
is also examined.  New mechanical strength correlations
for ceramic honeycombs are presented.  The availability
of a range of ceramic product geometries provides
options for gasoline exhaust emission design and
optimization, especially where increased levels of
performance are desired.
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Density

g / L
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%

GSA
cm2/cm3

Hydraulic
Diameter

mm

350 / 5.5 317 80.5 26.4 1.22

400 / 3 219 86.5 29.3 1.18
400 / 4 279 82.8 28.7 1.16
400 / 6 395 75.7 27.4 1.10

600 / 2 223 88.1 36.2 0.97
600 / 3 267 83.6 35.3 0.95
600 / 4 338 79.2 34.3 0.92

900 / 2 271 85.6 43.7 0.78
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The effect of web thickness on emission performance,
pressure drop, and mechanical properties was
investigated for a series of catalyzed ceramic monolith
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substrates having cell densities of 900, 600 and 400
cpsi.  Thinner webs provide better catalyst light off
performance and lower pressure drop, but mechanical
strength generally decreases as web thickness is
reduced.  Phase-1 hydrocarbon emissions results from
the FTP-75 drive cycle correlated well with a theoretical
light-off factor, derived from cellular ceramic geometric
parameters and simplified energy balance.  An
experimentally derived relationship between pressure
drop and FTP-75 Bag-1 emissions shows a linear
relationship with light off factor, and the relative ranking
of commercially available cell density and web thickness
substrates.

Mechanical strength estimates were used to understand
cellular ceramic MOR bending stress and its relationship
to cell density and web thickness.  Additional
correlations of MOR with geometric parameters and
material porosity were presented.  In general, reduction
of web thickness reduces pressure drop, and improves
light-off, but mechanical strength is reduced.
Consideration of emission performance, pressure drop,
mechanical strength, packaging, and overall cost are
required for substrate design.

The data and results reported in this paper are based on
tests conducted using  certain apparatus and conditions
with specific vehicles, systems, components, coatings,
catalysts, and controls.  Performance in other
applications may differ based on conditions, apparatus,
and other factors, including, but not limited to, the
vehicles, systems, components, coatings, catalysts, and
controls used.
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