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Weldability of Advanced Extremely-low Carbon Bainitic Steels
for Thick Plate of 570 MPa Grade through As-rolled Process
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An extremely-low carbon bainitic steel with about 0.02 mass% or less carbon content can be applied to the manufacture of
high strength heavy gage steel plates because of the unique features such as a granular bainitic ferrite microstructure
independent of cooling rate after plate rolling. Being free from martensite transformation due to the decrease in carbon
minimizes the hardening of heat affected zone (HAZ) and the deterioration of HAZ toughness at an increase in the
welding heat input. A design to control the microstrucure for extremely-low carbon bainite was applied to develop the new
high strength steel plate which can be manufactured with no heat treatments. TS 570 MPa grade steel plates of 38 and 75
mm thickness were produced and the weldability was evaluated. The maximum HAZ hardness value was under 280 1n
Vickers number even under an arc-strike condition. The HAZ toughness at a heat input of up to 20 kJ/mm showed high

Charpy impact energy.
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Table T Chiemical compositions of steels studied
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[ C . 5 Mu RS Ti N Ceq Fem
Extremely-low . oy oo ) ] . ; —_ ) e ' ‘
carbun bainitic steel 0.016 0352 Lo8 0.014 0.003 (.029 0.012 000253 | Cu, Ni, Nb, I3 0.300 0.144
Conventional . . - . o ) R _
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Conventional . iy - , . ) L . )

Q-T steel (“iM '?ﬂQ) .12 0.23 L4o 0.014 0.003 0.024 n.014 00021 Cu, Ni, No, V 0.400 0.218
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Photo 1 Examples of microstructures of extremely-low carbon

bainitic steel
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Fig. 2 Results of inaximum hardness test
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Table 2 Chemical compositicns of extremoely-low carhon bainitic sicel produced
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Fig. 3 Effect of cooling rate on Charpy absorbed energy of
synthetic coarse grain HAZ (CGHAZ)
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Table 3 Tensile test results of steel plates
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Table 5 Welding conditions for evaluation of weld performance Table 7 V-notch Charpy impact test results of welded joints
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