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Synopsis

1t is 100 years since stainless steel has been developed. For these days, stainless steels have been used in various fields
because of their superior characteristics such mechanical properties, high and low temperature properties as well as corrosion

resistance.

The history of the past development, recent trends and the future view of stainless steel are described.
Characteristics demanded for materials will be more and more severe. Stainless steels are indispensable as the materials

which can meet those severe demands. And it seems that the expectation for stainless steels will grow bigger in the future.
Application technologies to various fields, development of new steels, resources and energy saving, and technology

development for recycling will be necessary continuously.
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Fig. 1. Changes in production of stainless steels in Japan.
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Fig. 2. Changes in consumption volume of stainless steel for various applications in Japan.
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Table 1. Classification of stainless steels.

Classification Repriiggltative sﬂ;sel
Fe-Cr Martensitic SUS410 | 15
based Ferritic SUS430 | 19
Austenitic SUS304 | 46
Fe-Cr-Ni Austenitic-ferritic SUS329J1| 3
based | b ocipitation | Martensitic | SUS630 | 1
hardening type | Austenitic | SUS631 | 3
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Table 2. General characteristics of stainless steels.

Propertiies

Characteristics

* Low thermal conductivity.

* High electric resistivity.

* Martensitic and ferritic stainless steels are ferromagnetic, but austenitic stainless
steels are non-magnetic.

Physical properties

+ Some of austenitic stainless steels show magnetism after cold working.

austenitic ones.

+ Coefficient of thermal expansion of ferritic stainless steels is smaller than that of

* Mechanical properties of stainless steels depend on their phases.

Mechanical properties

* Austenitic stainless steels are supperior in toughness.

+ Austenitic stainless steels have high strength by their high work-hardenability.

High temperature properties

+ Stainless steels are superior in strength, oxidation resistance, and corrosion
resistance at high temperature.

- Stainless steels have good formability. On the other hand they are hard and, have
large spring-back because of their hardness.

Formability properties

hardenability.

+ Some of stainless steels have excellent formability in use of their high work-

Corrosion resistance properties

+ Super corrosion resistance.

+ Most suitable stainless steels can be selected from many kinds of stainless steels

to endure in severe corrosion environment.

* Local corrosions, such as pitting corrosion, crevice corrosion, and stress corrosion

cracking, sometimes occur.

Weldability properties

- Various means (welding, bonding, riveting) are applicable for joining of stainless

steels.

* In case of fusion welding, inert atmosphere is needed.
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