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Abstract The process flowsheet of gear steel 20CrMnTiH (/% ; 0.17 ~0.23C, 0. 80 ~ 1.20Mn, 0. 17 ~ 0. 37Si,
1.00 ~1.45Cr, 0.04 ~0. 10Ti, =<0.035S, <0.030P, =<0.00200) is desulphurized metal- 120 t BOF-LF- 160 mm x
160 mm billet casting- rolling to 20 ~45 mm products. With process measures including aim controlling LF refining slag
basicity 4.0 ~8.0, (FeQ) in slag <0.75% , [ Als] 0.020% ~0.035% , LF white slag time =30 min, calcium treat-
ment and argon stirring, the 145 heats analysis results show that T[ O] in steel is 0.000 6% ~ 0.001 8% , and the 158
heats statistic results obtains that as Ca/Als =0. 10 ~0. 14, the rating of A, B and C thin series inclusions in steel is <2
and that of rating of heavy series is 1. 5, and the rating of Ds series inclusion in steel is 1.0, the metallurgical quality
of gear steel 20CrMnTiH improves markedly.

Material Index Gear Steel 20CrMnTiH, 120 t BOF-LF-160 mm x 160 mm Billet Casting Flowsheet, Basicity of LF

Refining Slag, Oxygen Content in Steel, Inclusions, Stress Cracks
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Table 1 Standard requirement of inclusions, austenite grain size and
hardenability for steel 20CrMnTiH
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Table 2 Requirement and internal control aim of chemical composition for steel 20CrMnTiH /%

me C Mn Si Cr Ti S P Als 0
EtrER 0.17~0.23 0.80~1.20 0.17~0.37 1.00~1.45 0.04~0.10 =0.035 =0.030 - <0.0020
WERIT 0.17~0.21 0.86~0.92 0.21~0.27 1.06~1.12 0.05~0.08 =<0.015 =<0.025 0.020~0.035 <0.0015
Bir 0.19 0.89 0.24 1.09 0.06 =<0.010 =0.020 0.025 <0.001 5
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Fig. 1 Effect of slag basicity R- (Ca0)/(Si0,) and (FeO) on

oxygen content in liquid
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Table 3 Statistics of LF refining slag basicity, ( FeO) and

(Ca0)/(ALO,), and T[ O] in steel, 145 heats
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Fig.2 Location of inclusions in steel after calcium treatment at
inclusion plasticity area of Ca0-Si0,-Al,0; phase diagram
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Table 4 Effect of [ Ca/Als] and [ Als] in steel on rating of nonmetallic inclusions
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Fig.5 Macro-morphology of stress cracks (a) , morphology of upper bainite structure at cracks (b), and morphology of normal ferrite
+ pearlite structure (c), rolled products of steel 20CrMnTiH
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