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ABSTRACT

A dual-wall exhaust manifold was developed that has
low heat capacity in order to reduce the time taken to
reach the catalyst activation temperature. An austenitic
stainless steel with significantly improved high-
temperature strength and oxidation resistance was
developed by optimizing the composition design so that
the inner tube could be made as thin as possible. The
use of this material made it possible to increase the
buckling strength at high temperatures and to make the
inner tube wall 0.4 mm thick. In United States emission
modes, a dual-wall exhaust manifold with an inner tube
having a wall 0.4 mm thick is able to reach the catalyst
light-off temperature 3 seconds faster than an ordinary
single-wall manifold that is 2 mm thick. This achieved
a reduction of approximately 22% in hydrocarbon (HC)
emissions. The combined application of air-fuel ratio
(A/F) control technology and catalyst technology
together with the developed exhaust manifold made it
possible to reduce the amount of precious metals used
in an under-floor converter by approximately 20%
compared to a 01 model vehicle with SULEV
specifications.
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Sliding structure

Inner chamber

Outer chamber

Sliding mesh

Fig. 1 Structure of exhaust manifold

Table 1 Applied material for each part
Part Material Thickness
Outer chamber JIS SUH409L 2.0mm
Inner chamber 14Cr-Nb stainless steel 0.8mm
Outer tube 14Cr-Nb stainless steel 1.5mm
Inner tube Developed stainless steel 0.4mm
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Table 2 Typical chemical composition of the
developed stainless steel
(mass%)
C Si Mn Cr Ni N REM
0.07 0.31 0.79 22.86 | 11.68 0.20 0.03
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Fig. 4 Change of metal structure by cold working
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Table 3 Specification of the exhaust manifold for
comparison test

Tube Chamber
Outer Inner Outer Inner
Conventional 2mm - 2mm 2mm
Developed 1.5mm 0.4mm 2mm 0.8mm
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Fig. 16 Converter heat-up behavior on FTP cycle
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