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Synopsis :

The demands for advanced properties of stainless steels in
automotive exhaust systems are increasing to meet the
requirements for lighter weight and stricter regulations for exhaust
gas. However, the properties of steel materials used for automotive
exhaust systems differ depending on parts, where the materials are
to be used. Under the circumstance, advanced stainless steels
suitable for each of the parts were developed by Kawasaki Steel by
making full use of the latest production facilities in Chiba Works.
That is, a stainless steel (R429EX: 15Cr-0.95i-0.45Nb), having
properties excellent in thermal fatigue resistance, resistance to
high-temperature fatigue, oxidation resistance and formability,
suitable for parts used in high temperature environment, like
exhaust manifolds, for example, and stainless steels (R436LT":
18Cr-1.2Mo-Ti and R432LTM: 18Cr-0.5Mo-T1), having condensate
corrosion resistance, appropriate for use in humid environment, like
parts, such as, mufflers, have been developed.

(c)JFE Steel Corporation, 2003
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The demands for advanced properties of stainless steels in automotive exhaust systems are increasing to meet the
requirements for lighter weight and stricter regulations for exhaust gas. However, the properties of steel materials used
for automotive exhaust systems differ depending on parts, where the materials are to be used. Under the circumstance,
advanced stainless steels suitable for each of the parts were developed by Kawasaki Steel by making full use of the latest
production facilities in Chiba Works. That is, a stainless steel (R429EX: 15Cr-0.95i-0.45Nb), having properties excellent in
thermal fatigue resistance, resistance to high-temperature fatigue, oxidation resistance and formability, suitable for parts
used in high temperature environment, like exhaust manifolds, for example, and stainless steels (R436LT: 18Cr-1.2Mo-Ti
and R432LTM: 18Cr-0.5Mo-Ti), having condensate corrosion resistance, appropriate for use in humid environment, like

parts, such as, mufflers, have been developed.
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Table 1 Examples of chemical compositions

(mass%)
Standard designation . .

Kawasaki Steel standard JIS ¢ Si Mn Cr Mo Ti Nb
R409L SUH409L 0.01 0.3 0.3 11.2 — 0.3 —
R429EX 0.0 09 04 14.8 — — 045
R430LNM SUS436]11. 0.01 03 0.3 175 0.5 — (.38
R436LT SUUS436L 0.01 0t 0.2 17.8 1.2 03 —
R432LTM 0.01 0.1 0.2 17.5 0.5 03 —
R434LN2 SUS444 0.01 0.3 0.2 19.0 19 — 0.35

Table 2 Chemical compositions of specimens

{mass%)
Material C Si Cr Nb Ti Mo
R409L 0.010 0.31 11.0 — 0.25 —
R429EX 0.009 0.85 14.8 0.48 — —
R430LNM 0.011 0.27 17.5 0.37 — 055
R434LN2 0.006 0.25 19.0 0.35 — 1.93
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(b} Specimen for thermal fatigue test

Fig. 1 Dimensions of specimens
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Fig. 2 Condition of thermal fatigue test (1 cycle = 370s)
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Fig. 3 Strength at elevated temperatures: (a) 0.2% proof stress,
(b) Tensile strength
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Fig. 4 Relation between restraint ratio and namber of cycles to
failure in thermal fatigue test
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Fig. 5 Relation between ratio of plastic strain and restraint ratio
in thermal fatigue test
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Fig. 6 Relation between plastic strain and number of cycles to
failure in thermal fatigue test

Table 3 Comparison between parameters of Manson-Coffin rela-
tion and results of tensile test

Resultes Of. ‘| Results of tensile test at
X thermal fatigue test N
Material AeNe=C 100°C
a C ] C=1/2In1/(1 - ¢)
R409L 1.0 1.6 0.9 12
R430LNM 0.9 0.9 0.8 0.8
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Table 4 Chemical cemposition of synthetic condensate (ppm}
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Fig. 9 Effect of Cr and Mo centents on the maximum corrosion

Fig. 8 Method of condensate corrosion test
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depth in the synthetic condensate corrosion test
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Fig. 10 Doubly exponential probability plots of the maximum
corrosion depth of the steels after 10 cycles of conden-
sate corrosion test
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