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Experimental Investigation of the Residual Stress on Fatigue
Crack Growth of Welded Steel Members
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Abstract

Annealing were performed to investigate the behaviors of the residual stress remaining on
the member of a steel structure. According to the fatigue test, the welding part has higher
fatigue crack growth rate than the base metal part because the hardening of welding part
reduce fracture toughness. However, the heat treatment decrease the hardness and increase
the resistance to failure. Thus, the fatigue crack growth rate is improved and it reaches the
minimum at 650°C.

Elber’s equation includes the effect of the crack-close so that this equation provides a lower
the fatigue crack growth rate than Paris-Erdogan’s equation, the Elber’s curves show no
significant difference to indentify the effect of the residual stress.

The Pop loading along the crack length increases as the hardness goes higher. The heat
treatment not only decrease the hardness, and the fatigue crack growth rate, but increase the
absorption energy and fracture toughness on the member of a steel structure. As the result,
the heat treatment produces the resistant ability to cracking which can reduce the degree of
danger to failure.
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