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Development of Metal Honeycomb Substrate for Small Two-wheeled Vehicle Catalysts
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ABSTRACT

With the growing concern on protecting the global
environment, exhaust emission regulations are becoming
more stringent than ever, not only in advanced countries,
but also in developing countries. To purify exhaust
gases, the use of a metal-honeycomb catalyst is effective.
A metal substrate for a honeycomb catalyst has been
developed recently to use in small motorcycles used by
a large number of people in developing countries. As
part of this development, we have established a new
assessment method for the CAE analysis of thermal
stress and the hot-cold cycle and vibration-durability
tests. Making full use of the said techniques, a low-cost
metal-honeycomb substrate featuring vibration resistance
and hot-cold cycle durability has been developed.
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Fig. 1 Metal honeycomb substrates

Fig. 2 Outline view of muffler with metal-honeycomb
catalyst on small sized two-wheeled vehicle
for India model
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Fig. 3 Flat foil and corrugated foil
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Fig. 4 Microstructure of cross section for Ni brazing
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a. Example of honeycomb-core displacement (1)
(with narrow brazed area)

v

Development for
2-stroke engine
in early 1990’s

Core/outer
brazed

Displacement
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c. Metal substrate for 2-stroke engine
(with wide brazed area)

Fig. 5 Brazing joint structures of metal substrates
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Fig. 6 Positioning of small size 4-stroke engine

2-stroke engine vehicle

4-stroke engine vehicle

Temperature

Cycle of vehicle test mode

Time

Fig. 7 Comparison of catalytic center temperature
profiles during the endurance vehicle test
mode
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Table 1 Comparison and demand characteristic of
honeycomb catalyst load of 2-stroke engine
and 4-stroke engine

ltems Comparison Requirement

characteristic

Vibration durability
2-stroke >> 4-stroke | (High temperature
fatigue strength)

Highest temperature
(See Fig. 7 area: A)

Heating rate

(See Fig. 7 area: B) 2-stroke << 4-stroke | Heat cycle durability

Table 2 Relationship between brazed area and
properties of metal honeycomb substrates

Propert Brazing area
perty Wide <« Narrow
Durability of
vibration strength Good <« Bad
heat cycle resistant Bad <« Good
Cost High < Low
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Fig. 8 CAE model; result of heat transfer analysis
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Fig. 9 Facility image of unit durability tests

Table 3 Composition of metal honeycomb substrate

ltems Materials
Honeycomb material 2(%%SZ%S?AE§A
Outer jacket material (J1I g%rUMS%CIi_gL)
Brazing metal Ni br?jligg Bfll\lllleg )metal

Shearing failure
in honeycomb

zZ L

=3

B /

3 .

o - Demand value
/

£ A

= .

g Variation

e

n

width

/

| ! !
Minimum required area

Setting area

Brazed area (cm2)

Fig. 10 Optimization of brazing area
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Table 4 Specifications of test metal honeycomb

ltems Specifications

Cell density 100 cpsi
Honeycomb core diameter 40 mm
Honeycomb core length 90 mm

Inlet side Outlet side

Fig. 13 Photograph of after unit durability test

A : Brazing area between honeycomb core B : Brazing area between honeycomb core and outer jacket

Existing specification Scheme A

Scheme B Scheme C
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Fig. 11

CAE results of thermal stress analysis
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Fig. 16 Comparison of CO/HC/NOx conversion after
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