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Immunization of Type 304 Stainless Steels to Intergranular Corrosion

by Thermomechanical Treatment
Kiyoshi K1ucHI and Tatsuo Konpo

Synopsis:

Simple and practical countermeasures to intergranular corrosion of normal commercial heats of SUS
304 stainless steels were developed by utilizing the microstructural features of the material aged after
plastic deformation without modifying alloy composition. In this method, manufacturing process was
modified through full solution treatment and subsequent cold working and aging at carbide precipitation
temperature and then heating to recrystallization at temperatures of the levels low enough so that no
carbide redissolution takes place.

In contrast to the traditional mill annealing process, the thermomechanically treated material showed
satisfactory immunity to intergranular corrosion. A typical structure obtained by this process is associ-
ated with fine crystal grain size and evenly dispersed fine spherical M,;Cg type carbide particles.

In addition to such resistance the material showed improved tensile properties due to the Hall-Petch

effect with the refined grain size and the fine carbide dispersion.
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Fig. 1. Schematic representation of the
. features of the mill annealing and the

thermomechanical treatment prepared
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Fig. 2. Diagram with TTP curves to compare
the difference of metallurgical process between
the mill annealing and the SAR treatment.
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Fig. 3. Effect of the degree of cold working in
the SAR process on the microhardness change of
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Fig. 4. Relationship between the temperature
limit, not to reach onset of the recrystallization
up to 100h, and the conditions of cold work-
ing prior to the heat treatment.
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Fig. 5. Relationship between the reciprocals of
the time to reach 709 recrystallized state versus
aging temperature for the two different heating
procedures, one step heating and two-stepped heat-
ing (SAR process).
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Photo. 1. Photomicrographs showing the surface
topography of specimens after Strauss tests.

(% shows the reduction by cold working in SAR
(Strained, Aged and Recrystallized) process.
Specimens are reheated prior to corrosion tests.)
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Photo. 2. Photomicrographs showing the surface
topography of specimens after EPR tests. (The
temperature shows the recrystallization conditions
in SAR process. Specimens are reheated prior to
corrosion tests.)
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Fig. 8. Short time tensile properties of the SAR
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