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Mechanical and Microscopic Tests to Examine the Effect of Strain Hardening and Strain Aging on Structural Steel
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Abstract
Essential to steel reuse is the knowledge of how seismically-induced plastic deformation change steel

properties and non-destructive schemes to detect that change. Monotonic tension tests of uniform and

notched specimens, Vickers hardness tests, EBSD analyses, and nano-indentation tests were conducted to

address these knowledge gaps. Plastic deformation causes strain hardening in steel, which, after time, evokes

strain aging. Strain aging is known to cause increased strength, reduced ductility, and reduced fracture

resistance. Strength increase, due to strain hardening and/or strain aging, was not accompanied by changes

in grain size or misorientation. Increase of yield strength correlated very well with Vickers hardness, and

was accompanied by increased nano-hardness in the ferrite phase. Reduced fracture resistance could be

expressed by a classical ductile fracture criteria after calibrating the material property to test data.
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