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A STUDY ON HYSTERESIS AND HYSTERESIS ENERGY CHARACTERISTICS
OF LOW YIELD STRENGTH STEEL
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Recently, studies on seismic energy isolation and damping structures abound and a number of attenuation mechanisms
have been proposed. One of them proposes to utilize the elasto-plastic hysteresis of steel, using low yield strength steel
as material. This study conducted low-cycle fatigue tests to clarify the low-cycle fatigue characteristics, hysteresis
characteristics and energy absorption characteristics of low strength steel. Low-cycle fatigue characteristics of low yield
strength steel were reported. In this paper the following conclusions were obtained concerning hysteresis and hystersis
energy characteristics.

1. Hystersis curve characteristics of low yield strength steel

(1) * The effect of strain rate on the yield strength is considerable. Particularly, the upper yield strength increases
markedly. (2) Inthe ;s ..-cycle relationship, the stress amplitude is more or less constant. However, a} the LYP 235
tends to soften by repetition while b) the LYP 100 to harden by repetition. (3) The hysteresis curve can be
approximated by the Kato-Akiyama model.

2. Hysteresis energy of low yield strength steel :

(1) "The hysteresis energy-cycle relationship shows a similar tendency to the  m-cycle relationship. The effect of
strain rate decreases as the number of cycles increases. (2) Within the strain amplitude range of ¢ , >0.8%, the
cumulative energy absorption characteristics of low yield strength steel up to fracture vary by steel type. SS400 and
LYP235 are superior to pure iron and LYP100. (3)” Within the strain amplitude range of ¢ , <0.7%, the hysteresis

energy of low yield strength steel is much greater than of ordinary steel (nul for ordinary steel), and low yield strength

steel has excellent energy absorprion characleristics.
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