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A New Sulfide-Shape Control Technique for Producing HSLA Steels Free from
Hydrogen Induced Cracking
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Synopsis :

A new sulfide-shape control technique has been developed which minimizes the
precipitation of MnS in channel-type segregates and prevents the occurrence of Ca- or
RE-bearing macroinclusions in subsurface and bottom cone of ingots of Ca- or
RE-treated HSLA steel. The degree of sulfide shape controlling with Ca or RE is
uniquely evaluated in terms of ACR (Atomic Concentration Ratio) of effective Ca or RE
to S in the melt in mold. Precipitation of MnS in the channel-type segregates is made
minimal by keeping the value of ACR in excess of 1.8 at [%Mn]=1.2 1.9 and [%Mn]=1.0,
at which virtually no hydrogen induced cracks are found under BP-test conditions.
Subsurface macroinclusions are found eliminated by limiting the amount of addition of
Ca not exceeding 0.5kg/t-steel when feeding iron-clad Ca-wire into Arshrouded teeming
spout. Bottom cone sedimentation of clustered CaS or RES and RE202S inclusions,
which also causes HIC, is found to disappear at [%Ca][%S]**0.28y 1 10(-3) in
Ca-treated ingots and at [%RE][%S]y 1
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