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せ᪨ : 

⪏Ỉ⣲ㄏ㉳ࢀᛶࡢඃࣉࣃࣥࣛࡓࢀ⏝㗰〇㐀ࡵࡓࡢ㸪Ca ࡣ࠸ࡿ࠶ RE㸦ᕼᅵ㢮ඖ⣲㸧

せᨀ㸦ᰀ 0.5kg/t ௨ୗ

ࠝ,ࡣ✚ᅾ≀㞟≦࣮ࢱࢫࣛࢡࡢỿẊᬗᖏࠋࡿࡁ㜵Ṇ࡛ࡤࢀࡍ 㸣Caࠞࠝ㸣S 0ࠞ.28ӌ1�10(-3),

ࠝ㸣REࠞࠝ 㸣Sࠞӌ1�10(-4)ࠋࡿ࡞ࡃ࡞ࡤࢀࡍ㏫ V, V ೫ᯒࡢ࡞⁐㉁⃰㒊ࡢ MnS ᯒ

ฟࡣ㸪ACRࠝ᭷ຠ Ca, ᭷ຠ RE  S ࡢཎᏊ⃰ᗘࡢẚࠞࢆ㸪ࠝ 㸣Mnࠞ㸻1.2㹼1.9 ࡣሙྜࡢ

1.8 ௨ୖ㸪ࠝ 㸣Mnࠞ㸻1.0 ࡣሙྜࡢ 1.0 ௨ୖࡤࢀࡍ༑ศపῶࠋࡿࡍ௨ୖ 3 ᮲௳ࢆ‶㊊ࡿࡍ

࠺ࡼ Ca, RE  S ⃰ᗘࢆไᚚࡾࡼࡇࡿࡍ㸪⪏Ỉ⣲ㄏ㉳ࢀᛶࡢඃࢫ࣮࢞࣡ࢧࡓࢀ㸪

 ࠋࡿࡁ〇㐀࡛ࡀ㗰⏝ࣉࣃࣥ㒑㏦࣮ࣛࣝ࢜࣡ࢧ

 

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㹼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 RE2O2S inclusions, 

which also causes HIC, is found to disappear at [%Ca][%S]**0.28ӌ1�10(-3) in 

Ca-treated ingots and at [%RE][%S]ӌ1�
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