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Improvement of Refining and Casting Technique for High Grade Wire and Bar Products

AT {2/E(Toshio Fujimura) #fifH 77— (Koichi Kushida) A #(Haruo Hongo)

mE

kAR L A T L — A, B Ly MCER SN DFHETIMmO T L <, mETREL
T BERAT A MLE TH 5, AKBREFTICHB VT 1968 4 X W, ~—Ah L R, iM%
O 2 R ZHERE U CHRM OB & bz 13- TE T, F 7ot H o,
MEEARR, & A ¥ a— REMOFH LSRR ELGEL B L L TR 14 X —/ F%
AT % & HITEF AL IERHNT 2N L, 1986 4512 13 H5U6H ~ JFE Ak iz Rl b &2 X 0 |
EATR 90% % R L7-, RIS, 8RR LT b Bl 2 o K Bk 70 U,
REMRERF & RH B A &~ — 22 LTz @i LS BN A L Lo, S B ISEiEIC
B DGR E AN 2 ML D 2 LTk W REDIEANIRRE T H - 127 v — L OH LT
(LN $ 2 B R R & iRk U228 U T il F 38461 0 S R 2 Rl 7 L 7=,

Synopsis :

Stable and advanced production techniques are required to meet the severe prerequisite
for blooms and billets rolled into high grade wire and bar products. To improve steel
product quality, application of CC process for materials of shapes, seamless pipe, wire
and bar products has been promoted since 1968 at Mizushima Works. By taking the
advantages of the surface defects free casting techniques and large section blooms and
as the result of Synchronized operations of the steelmaking shop and billet mill, in 1986,
90% of blooms for those products, including machine structure, high carbon wire and
steel tire code, was hot charged. At the same time, a clean steelmaking process was
developed on the basis of mass hot-metal pretreatment, top and bottom bowing
converters and enhanced RH degassing. With the subsequent development of
continuous forging process during casting, which eliminates central segregation
problems, a reliable and stable process for high grade wire and bar products was
established.
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Improvement of Refining and Casting Techinique
for High Grade Wire and Bar Products
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Synopsis:

Stable and advanced production techniques are required to meet the severe prerequisite for blooms and billets rolled inte
high grade wire and bar products. To improve steel product quality, application of CC process for materials of shapes,
seamless pipe, wire and bar products has been promoted since 1968 at Mizushima Works. By taking the advantages of the
surface defects free casting techniques and large section blooms and as the result of synchronized operations of the
steelmaking shop and billet mill, in 1986, 30% of blooms for those products, including machine structure, high carbon wire
and steel tire code, was hot charged. At the same time, a clean steelmaking process was developed on the basis of mass
hot-metal pretreatment, top and bottom blowing converters and enhanced RH degassing. With the subsequent development
of continuous forging process during casting, which eliminates central segregation problems, a reliable and stable process

for high grade wire and bar products was established.
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Table 1 Main specifications of principal facilities

Facility Item Specification
Blast furnace No.2 BF (m%) 2857, Desiliconization at runners
No.3 BF m®) 4359, Desiliconization at runners
No.4 BF (m?) 4826, Desiliconization at runners
PTC Numbers of Injection stations 4
Max. injection rate (kg/min) 600
Injection type Post mixing type
Flux Sinter dust, Lime, Spar, Soda ash
Converter Type LD-KGC
Capacity (t) X units 180 X 3
Top oxygen blowing rate {Nm®/min-t) 2.0~2.5
Bottom innert gas blowing rate  (Nm?®/min-t} 0~0.2
Bottom innert gas Ar, N,, CO
Bottom tuyers Multihole tube x 8
No.lRH Vacuum capacity at 0.5 torr (kg/h) 400
Circulation rate (t/min) 80
KTB(Top oxygen blowing rate) (Nm®/h} 1200
No.3RH Vacuum capacity at 0.5torr (kg/h) 500
Circulation rate (t/min) 140
KTB (Top oxygen blowing rate) {Nm?*/h) 2000
Ar hubbling Numbers of stations 3
Flux injection Numbers of stations 1
No.l1 CC Machine type Curved bloom caster
Number of strands 6
Mold size {mm) 200 % 220, 270 x 340
Casting radius (m) 12.5
No3 CC Machine type Curved bloom & beam blank caster
Number of strands 4
Mold size {mm)} 300 > 400, 400 X 560, 140 x 400 X 560
Casting radius {m) 12.5, 22.5
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Fig. 2 Effect of improved process on blow end carbon
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Fig. 6 Effect of RH circulation rate on steel cleanliness
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Table 2 Main specifications of continuous forging facilities

Bloom size {mm) 400 X 560
Number of strand 4
Casting speed (m/min) 0.4~0.6

Electric motor driven

Machine type .
crank mechanism

Distance from
Forgin, 26
ging meniscus  {m)

Amom}t of Max.150
reduction (mm}
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Continuous forging

Sample Conventional
A B C D
Unsnlidified thickness (mm) — 28 44 80 104
Solid fraction —_— 0.62 1 0.87 | 0.75 } 0.65
Segregation (C/C,) 1.18 0941091 | 0.8 } 0.76

Steel grade;C 0.81, Si 0,19, Mn 0.81(%)

Casting direction

Macro structure of forged blooms
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Fig. 11 Effect of reduction(d/d) on centerline segregation
{d;amount of reduction, d;thickness of unsolidified
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