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a b s t r a c t

Fatigue crack propagation in high-performance steel, HSB800, was investigated in air and
seawater environments using three-point single-edge notched bending fatigue tests. Two
types of heat affected zones (HAZ) resulting from welding processes, coarse grained and
inter-critically reheated coarse grained zones, together with as-received metal were used
to analyze the behavior. A 3.5% sodium chloride solution was used as the seawater, and
several types of loading conditions, according to the stress ratio and loading frequency,
were applied. The fatigue crack propagations were then assessed using the da/dN–DK
curves. The results showed that the corrosion fatigue crack in seawater was more rapidly
propagated than was that in the air environment. The third region of crack propagation was
not observed in the da/dN–DK curve for the seawater environment, particularly in base
metal. Generally, high stress ratio and load frequency shows a low threshold value in
the stress intensity factor range. Furthermore, a different microstructural aspect of the
crack propagation behavior in HAZs, as compared with that of the base metal, has been
identified according to the crack propagation mechanisms.

� 2010 Elsevier Ltd. All rights reserved.

1. Introduction

Recently, increasing demand for mega-structural applications, such as long-span bridges, skyscrapers, and huge vessels
has lead to the development of high-performance steels. Development of high-performance steel requires much attention
to high strength, high ductility, good weldability and weatherability due to the severe environmental requirements. In par-
ticular, securing of fracture toughness, together with weather resistance of the materials, to suppress fatigue crack propaga-
tion (FCP) related to corrosion damage in complex environments is one of the most important issues in the development of
high-performance steel.

Steel architectural structures are typically composed of a large number of welding sub-structures that are constructed via
high temperature processes. As a result, the structural materials may contain heat affected zones (HAZ) which usually have
reduced mechanical properties due to the modified grains. Furthermore, huge structures, such as long-span bridges, are of-
ten constructed seaside because of geopolitical considerations in the design process. Thus, the materials used in such struc-
tures are required to possess a substantial amount of corrosion resistance.

In general, the fatigue and corrosion fatigue resistances of a structural material are influenced by various loading factors,
such as load ratio and frequency. Regarding the load ratio, Schmidt et al. [1] and Murakami et al. [2] have reported that the
fatigue crack propagation rate (FCPR) decreases with increasing stress ratio in high-strength steels. Different results,
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