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Residual Performance and Reusability of Steel Beams after Cyclic Plastic Deformation and Strain Aging
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Abstract
Towards the goal of establishing steel reuse, the residual performance of steel after plastic deformation

and strain aging was examined through three test series: tension coupon tests; cyclic coupon tests; and cyclic-

loading beam tests. The extent of strain aging was more prominent in steel with higher free nitrogen content.

The coupon tests suggested that strain aging does not depend on the amount of pre-strain, and that strain

aging tends to diminish isotropic hardening under cyclic loading. The beam tests exhibited increased elastic

limit after pre-loading to +0.02 rad but little change in maximum strength and plastic deformation capacity.

Residual deformation of the beam was within geometric tolerances after loading to £0.01 rad, but exceeded

some tolerance items after loading to +0.02 rad.

Keywords: steel structures, seismic performance, reuse, mechanical properties, strain aging, residual

deformation
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