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Development of Horizontal Continuous Caster and Its Application
to Large Cross Sectional Billets and Various Steel Grades

Shun-ichi

TANAKA, Takaho Kawawa, Kiyomi TAcucH],

Akira HONDA, Eihachiro SUNAMI and Shigeki KOMORI

Synopsis:

NKK-Davy type No. 4 horizontal continuous caster (HCC) has been installed in Keihin Works in April,
1983. The caster is producing billets such as carbon steels, low alloy steels, stainless steels and high alloy
grades billets with 80 up to 330 mm round and 115 mm square.

New technological developments have been made as follows:

(1) The automatic withdrawal modes for large section billet with high oscillation cycle.

(2) The mold conicity design and the break ring made of modified SIALON suitable for the stainless

steels and high alloy grades.

(3) The hot—shot-blasting machine to eliminate cold shut cracks on the billet surface.
The application of HCC billets to seamless tubes and pipes, and wire rods for fine wire drawing and for
cold-heading and hot forging has brought excellent results.
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Table 1. Specifications of HORICAST.
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Table 2. Specifications of electromagnetic

Ladle capacity 5t & 50t stirrer.
Tundish capacity 3.5ton
Number of strands 2 str/machine No. 1 2 3
Billet size Section 115 ~ 250 mm square, 80 ~ 330 mm round
Length ~ 12,500 mm Type Rotarymotor | Rotarymotor | Linearmotor
Steel grades Carbon steel, stainless steel, High alloy
Casting velocity max. 4.0 m/min Number of pole 2 2 2
i | h
Equipment lengt Number of phase 3 3 3
Overall length 70.000 mm
Mould~~pinch roll | 12,880 mm Capacity 30 kVA 660 kVA 250 kVA
Strand distance 1.400 mm
Pass line F.L. .+ 1.100 mm Frequency 1to 50 Hz 50 Hz 50 Hz
Withdrawal device Hydraulic drive (Servo-control) -
Dummy bar pinchroll 2 stands (Hydraulic drive) MagrAleuc flux 600 990 180
Cutter Gas torch cutter (Powder cutting installed) density (gauss)
auic_motor st
62,080 Moud
Torch culter Withdrawal machine .m T
. Lade
ﬁ -! 3
inch roll 'ﬁmx bar pinch roll Teeming floor
>
Spray cooling zone *
N -
/Run out table & Coolng bank = { g
£d
Scale pit

Control room

Fig. 1. Outline of HORICAST.
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Fig. 3. Relationship between mold conicity and
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Fig. 5. Resistance to erosion and thermal shock
of break ring material.
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Fig. 6. Relationship between depth of cold shut,
cold shut crack and withdrawal cycle for carbon
steel,
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Fig. 7. Effect of hot-shot-blasting (HSB) on the
depth of cold shut crack.
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SUS 321

SUS 405
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Table 3. Experimental condition of stainless
steels and high alloy.

Main chemical composition (%)
Steel Phase
grade Ni Cr Others
SUS 304 9.0 {19.0 | —
316 14.0 | 16.5 | Mo : 2.0 7 (+9)
321 11.0 [ 18.5 | Ti :0.25
SUS 405 13.0 | — a
SUS 329J1| 5.0 | 23.0 | Mo:3.0 a+r
NCF 825 42.0 { 21,0 { Mo:3.0, Cu:2.0, Ti :1.0 7

Billet size 260 mm in diameter

Casting speed 1.2~1.5 m/min

Superheat in tundish 30~40 °C

Withdrawal cycle 120~150 cpm

SUS 32911

'NCF 825

Photo. 2. Cast structure of stainless steels and high alloy.
4T =30~40°, without EMS
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Fig. 8. Distribution of dendrite secondary dendrite
arm spacing on the cross section of billet (SUS 304).
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Fig. 9. Distribution of §-ferrite on the cross
section of billet (SUS 304).
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i, BB V. PR LT, BEEEN SHCEEL
TR IR, BB OV THELY. KRB LM4R
i, RESEEMN 0.04% 25 0.65% *TThb

(Table 4). v, PiIIBME> 2 » F 75 A M2FH
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3-3-1 {igdk

0.26%C g% B SRME L, I15mmf v v, ta L
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Table 4. Chemical composition of tested steels

(Wt%)
Sample Steel grade
No. C Si Mn P S  solAl JIS No.
1 0.04 0.01 0.24 0,017 0.012 0.001 |SWRM 6K
2 0.09 0.03 0.37 0.023 0.009 0.057 |SWRCH 10 A
3 0.17 0.06 0.62 0.022 0.015 0.037 |SWRCH 18 A

4 0.26 0.25 0.60 0.018 0.001 0.019 |SF 45 A

5 0.32 0.22 0.60 0.021 0.011 0.016 |[SWRCH 35 K

6 0.65 0.21 0.51 0.028 0.016 0.020 [SWRH 62 A

Wire diameter (mm)
44 3.43.2 23 18 14 08
r r v v v .

Sample
No. 1 —o—Customer drawing

L . —@—Laboratory drawing

70+
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Number of torsion (N) R.A.
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Fig. 10. Drawability of low carbon steel.
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Fig. 11, Effect of forging ration on the tensile
properties.
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Table 5. Required minimum reduction for continuously cast slab or billet.

Slab or Billet | Size (mm) Rolling or Forging Steel grade Necessary min. reduction Ref.
190 Rolling T.S.=40kg/mm? 50kg/mm? 3~5 Sumitomo kinzoku 24 (1972), p.79
Slab 250 Rolling 40kg/mm? 50kg/mm? 3 Nipponkokan giho 69 (1976), p-1
210 Rolling 40kg/mm? 50kg/mm? 2.8 Tetsu-to-Hagane 70 (1984), p.388
130§ Rolling Spring steel Si-Mn 6~10 Tetsu-to-Hagane 48 (1962), p.11
Billet 300 § Forging S 45 C 2.88 R and D 19(1969), p.24
HCC Billet 115§ 220§ Forging $25C 5 This work
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