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Process Practice for Improvement of B-Type Inclusions in
ESR Sulfur-Bearing Steel 34 CrNiMo6
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(1 Technology Center; 2 Department of Technology; and 3 No3 Steelmaking Works, Fushun Special Steel Co Ltd, Fushun 113001)

Abstract The metallurgical flowsheet of steel 34CrNiMo6 (/% : 0.30 ~ 0.38C, 0.50 ~ 0. 80Mn, =0.408Si,
0.015 ~0. 0353, =<0.035P, 1.30 ~1.70Ni, 1.30 ~1.70Cr, 0. 15 ~0. 30Mo) is 30 t EAF-LF-VD-casting ®470 mm e-
lectrode- 3. 6 t ESR ingot (@610 mm)- forged to ®280 mm round bar. Based on analysis the factors to influence rating of
B-type inclusions in steel during steelmaking process, with using the measures including decreasing the oxygen content in e-
lectrode from original 20 x 10 ™° to 11 x 10 ~° and increasing the S content in electrode from 0. 035% to 0.045% to decrease
the adding amount of FeS etc additives during ESR process, increasing the fluorite content in fluorite-Al, 0,-Si0,-MgO ESR
slag series from 45% to 60% and decreasing the SiO, from 15% to 5% , the rating of B-type inclusions in round bar de-
creases from original 2. 5 to 1.5 and the distribution of sulfur in steel uniform to insure the quality of ESR steel.
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Table 1 Main chemical composition of steel 34CrNiMo6 / %
C Mn Si S P Ni Cr Mo

0.30~ 0.50~ = 0.015~ < .30~ 1.30~ 0.15~
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Table 2 Requirement for rating of inclusions in steel
34CrNiMob6 /rating
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Table 3 Examination results of inclusions in steel
34CrNiMo6 before process optimization /rating
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Table 4 Ingredient of ESR slag series before and after
process optimization / %
Iz HAH Al; O, 510, MgO
AT 45 35 15 5
LA 60 30 5 5
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Table 5 Main chemical composition of electrode of steel
34CrNiMo6 before and after process optimization /%

T C Mn Si S P Ni Cr Mo [O]
ks 0.35 0.71 0.30 0.035 0.004 1.53 1.53 0.23 0.0020
fifbfs 0.345 0.72 0.31 0.045 0.006 1.51 1.53 0.24 0.001 }
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Table 6 Amount of adding FeS and Mn additives before
and after process optimization /g

I FeS #EK Mn ¥}
RACHT 600 1 000
LA 0 500
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Table 7 Content of easy-burning elements and oxygen in ESR
steel 34CrNiMo6 before and after process optimization / %
e £ C Mn Si S (0]

e R R B A 0.345 0.72 0.31 0.045 0.0011
L#  0.328 0.66 0.29 0.023 0.0017

90039-1 e 0.317  0.68  0.27 0.025 0.0018
SE 0.325 0.67 0.29 0.020 0.0015
900392 e 0320 0.69  0.28 0.023 0.0017
SE 0.325 0.65 0.30 0.021 0.0016
390039-3 B¥ 0.311 0.67 0.28 0.025 0.0018
oz X 0335 066 029 0.019 0.0017

EE  0.325 0.68 0.30 0.022 0.001 6
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Table 8 Examination results of inclusions in steel
34CrNiMo6 after process optimization /rating
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