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Ultra-high Arresting Steel Plate (HIAREST) with Super-refined Grains in Surface Layer
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Abstract

In order to ensure the safety against brittle fractures in large scale weld structures, a
performance to be able to check the brittle crack propagation, that is, brittle ¢rack propagation
arresting characteristics in case of the brittle crack happening {(hereinafter referred to as arresting
performance), is required to the steel materials for weld structure. Turning our attention to the
formation of shear-lip which plays an important role in the mechanism of arresting the brittle crack
propagation, a steel plate material has been developed which has a super-refined grain structure
in its both upper and under surface layers through the ferrite structure being processed during the
temperature rising to accelerate the shear-lip formation. This paper reports, that the steel plate
having super-refined grain structure in its surface layer (HIAREST) forms the shear-lip for certain
when the britile crack propagates and this results in making it possible to insure an eminently
superior arrasting performance comparing with those steel materials manufactured by traditional
processes, and further that the developed steel material has satisfactory characteristics of fatigue,
fietd working and so which are equal to or higher than traditional steel, that are to be confirmed for
its practical use to hull or any other weld structures.
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C Si Mn P 5 Cey
0.3 0.20 127 0.007 0.002 0.34
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Thickriess . Yield point | Tensile strength | Elongation
18mm 45 1MPa 503MPa 18%
25mm 431MPa 526MPa 23%

Test piece size: 200mmGEL X 25mm width = thickness

[a) thickness: 18mm 10mm
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(b} thickness : 25mm 1Omm
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Position | Yicld point | Tensile siength| Elongation
SUF 536MPa 57TMPa 28%
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Test piece size: 30mmGL X 12.5mm width X 2, 5mm thickness
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