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Synopsis :

Effects of chemical elements on formability and heat resistance of ferritic stainless
steels for automotive exhaust manifolds have been investigated. As a result, two new
stainless steels, R429EX and R444EX, have been developed. R429EX is superior in the
thermal fatigue property and formability to the conventional steel (Type430J1L) with
good high temperature strength and structual stabilization. R444EX is superior in the
thermal fatigue property, high temperature strength and structual stabilization to the
conventional steel with good formability. Consequently R444EX is expected to meet the

requirements of lighter weight and stricter regulations for the exhaust gas.
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Development of High Formability R429EX and Heat-Resistant R4A44EX
Stainless Steels for Automotive Exhaust Manifold
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Synopsis:

Effects of chemical elements on formability and heat resistance of ferritic stainless steels for automotive exhaust
manifolds have been investigated. As a result, two new stainless steels, R429EX and R444EX, have been developed. R429
EX is superior in the thermal fatigue property and formability to the conventional steel { Typed30]J11.) with good high
temperature sirength and structual stabilization. R444EX is superior in the thermal {atigue property, high temperature
strength and structual stabilization to the conventional stee! with good formability, Consequently R444EX is expected to
meet the requirements of lighter weight and stricter regulations for the exhaust gas.
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Table 1 Chemical composition ranges of specimens used
(mass %)

C N Cr Nb Mo
0.003~0.03 0.01 11—~19
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Fig. 1 Dimensions of specimen

Bl —

450 =

Temperature ()

RT | 1 ] ] | il
] DI T00 TSE 2R B BN 470

time =)

Fig. 2 Condition of thermal fatigue test (lcyele=370s)
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Fig. 3 Effects of Nb and Mo contents on the strength at
950C and Charpy impact value at - 40°C
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Fig. 4 Effect of Cr content on the 0.2% proof stress at
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steels)
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Table 2 Chemical compositions of specimens used

(mass %)
Specimens C Cr Nb Ti Mo Cu
R429EX® 0.010 14,3 0.45 —_ — —
R444EX® 0.006 19,2  0.56 -— 2.0 —
Type 409 0.011 11.5 — 0.23 — —
Type 430J1L 0.015 19.1 (.42 — -— 0.34
Type 436 0.010 17.2 — (.28 1.3 —

“Developed steel
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