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Formability of the Ferritic Stainless Steel for Exhaust Manifold
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Abstract:

Ferritic stainless steel is used widely for automotive exhaust systems. The higher the temperature of exhaust gas
becomes, the more strongly the heat resistance properties are required for the ferritic stainless steel for exhaust
manifold. The improved material in heat resistance, leads to have less formability, requires additional forming
techniques in return. On the other hand, the parts are designed more and more complicatedly in these days. So the
difficulties in forming such complex shaped parts becomes to be discussed as an important issue. To resolve the
problems and to use the ferritic stainless steel rightly, it is important to understand its formability. This paper gives
some examples related to the formability in press forming, secondary-work-embrittlement, and pipe bending, and

provides some useful information for an optimum choice of material, parts design, and forming.
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Table 1 Mechanical properties of ferritic stainless steel for

exhaust manifold
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PS: Proof stress TS: Tensile strength

El: Elongation n-value: Work hardening coefficient
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Fig.1 Forming limit diagram of ferritic stainless steel for
exhaust manifold
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Fig.2 Example of press formed parts and calculated strain
distribution
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Fig.3 Calculated forming limit diagram of press formed parts
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Photo 1 Examples of brittle fracture of stainless steel ((a)
Secondary-work-embrittlement crack (ferritic stainless
steel), (b) Season crack (austenitic stainless steel))
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Fig.4 Schematic illustration of evaluation method of transition
temperature for secondary-work-embrittlement
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secondary-work-embrittlement and plastic strain of draw
formed specimen
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Fig.6 Schematic diagram of rotary draw bending
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