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780N/mm? Class High Tensile Strength Steel Plates with Large-Heat-Input-Weldability
and Low-Weld-Cracking-Susceptibility for Architectural Construction
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Abstract

With a view to developing 780N/mm? class high tensile strength steel plates for a superhigh
architectural construction, two steel grades of a 1.4Ni-B added system (steel A) being developed
with main purpose of securing heat effected zone toughness in large-heat-input welding, and of a low
C-1.2Cu-1.4Ni-B free system (steel B) being developed with the main purpose of reducing in
preheating temperature have been developed. Through combining controlied rolling/controlled
cooling and off-line heat treatment, these steel were made as heavy plates, and following
characteristics have been confirmed from the results of tests on them. (1) Both steel A and steel B
satisfy the desired value of tensile properties to be pursued, and have characteristics to be required
for HT780 steel with a low yield ratio, and their charactcristics obtaincd by the Charpy impact test
were also desirable. (2) The preheating temperatures for preventing cracking on the y-groove
cracking test were 75°C or under for steel A and 50°C or under for steel B, both of which are very low.
Especially excellent is in the crack-resistant characteristic of steel B, the maximum hardness of
which is reduced by securing the strength of base material through Cu precipitation hardening. (3)
The Charpy impact test at 0°C on electroslag welded joints, which were coupled with a skin plate of
HT780 steel with 100mm in thickness and a diaphragm of SM490 steel with 50mm in thickness,
showed that both steel A and steel B have the equal Charpy impact value to the one of conventional
490N/mm? grade steel. (4) It has been confirmed from the results of fracture test and fatigue test on
welded joints to be applied to a cross framework composing of a box column made of HT780 steel
(steel B) and an H-shape beam of SM490 steel, that the welded joints of every sort have the equal or
more excellent fracture properties compared to the one of the base material and the same fatigue
design as the one of the conventional steel can be applied to them.
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