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Overview of Near-net-shape Continuous Casting for Steel Sheet

Tadao W ATANABE

Synopsis : Current status and technologies on the near-net-shape continuous casting for steel sheet are reviewed. Thin slab continuous casting and com-

pact rolling process is economically acceptable and has become pretty popular for the last 10 years. High quality applications will be the key

to further expansion of this process. The twin-roll strip continuous casting process for austenitic stainless steels has been commercialized re-

cently. The key process parameters determining the casting regurality and the product quality have been assessed. However it will take some

time to expand the strip casting process, because it remains to be seen if the technology is economically feasible.
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Fig. 1. Various production processes for hot strip."
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Fig. 2. Comparison of conversion costs from liquid steel to hot rolled coil.?
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Table 1. Main specifications of the first commercial thin slab hot-rolling facilities in different technologies.

Technology* csSP’” 1sp*? Qs pz¥ v DSPC?*?
Operator Nucor Steel Arvedi AT. North Star BHP Algoma Steel
Steel

Location (country) Crawfordsvill Cremona Delta Sault-Sainte-Marie
(USA) (Italy) (USA) (Canada)

Start up Juy 1 98 9 Jan.1 9 9 2 Nov.1 9 9 6 Aug. 1 997

Steel grades Caron steel Carbon steel carbon steel carbon steel

Stainless steel

CASTER

Builder** SMS MDH SMI /SHI DANIELI

Type Vertical-Bending Bow Vertical-Bending Vertical-Bending

Strand 1 1 2

Slab dimensions 50 x 950-1375 60 x 650-1330 90 x 900-1565 90 x 800-1640

(mm)

Mold shape Vertical funnel | Vertical-multibending | Vertical Straight Vertical Funnel

Mold length (m m ) 1100 1000 950 1200

Tundish capacity (T ) 17 27 50

Bending radius (m ) 3.0 3.5 5.0

Machine length (m ) 5.8 15.7

Max casting speed 5.5 5.0 5.0

(m/m i n)

Lliquid core reduction no no yes

Rolling before slab no yes (4 Hi mill x 3) no no

cutting

HOT STRIP ROLLING

furnace Tunnel Induction heater Tunnel Tunnel

Roughing mill 0 2 1

Coil box no no no

Finishing mill 5 5(<4) 6 6

Strip gauge (m m) 1.8-12.7 Carbon Steel:1.2-12.0 1.4-15.0 1.0-16.0

Stainless:2.0-20.0

World's first thin

Remarks slab caster.

World record in Caster with 2 strands.
monthly production
per single strand,

131KT/M

*  CSP: Compact Strip Production, ISP :Inline Strip Production. QSP: Qaulity Strip Production |

DSPC: Direct Strip Production Complex

*%  SMS: SMS Schloemann-Siemag, MDH: Mannesmann Demag Huttentechnik .

SMI: Sumitomo Metal Industries .
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Fig. 3. Comparison of the thin slab continuous casting-compact hot rolling processes ((A) CSP process, (B) ISP process, (C) QSP
process).

Table 2. Commercial thin and medium thick slab casting plants (Status: September 2001).

No|Start up | Company " Plant Country No. of | Dimensions at mold | Caster ‘ Remarks
strand | exit (mm ) Builder *
1]1989.7 | Nucor/crawfordsville # 1 USA 1 50x 950-1375 SMS
21992.1 |Arvedi/Cremona Italy 1 60x 650-1330 MDH
3119929 |Nucor/Hickman # 1 USA 1 54x1220-1560 SMS
411994.4 | Nucor/crawfordsville # 2 USA 1 50,60x950-1325 SMS
5[1994.5 |Nucor/Hickman # 2 USA 1 54x1295-1560 SMS
6119952 |HYLSA/Monterrey # 1 Mexico 1 50 x860-1375 SMS
7119954 |Gallatin/Warsaw USA 1 50 x1000-1560 SMS
8[1995.4 | Aramco/Mansfield USA 1 132x635-1283 VAI Stainless
911995.12 { Steel Dynamics/Butler #1 |USA 1 90x990-1625 SMS
10 {1996.10 | ACB/Bilbao Spain 1 53x905-1560 SMS
11[1996.10 |[POSCO/Kwangyang #1 _ | S.Korea 1+1 [70, 85x900-1350  |MDH
12 {1996.10 | ACME/Riverdale USA 1 55x1220-1560 SMS
13 [1996.10 | Nucor/Berkeley # 1 USA 1 53x900-1680 SMS
14 {1996.10 | Tuscaloosa/Tuscaloosa USA 1 130x914-2591 SMS plate
15 11996.11 |North Star BHP/Delta USA 1 |90 x900-1565 SMI/SHI
16 [1997.2 |TRICO/Decatur #1,#2 |USA 1+ 1 |90x914-1650 SMI/SHI
17 11997.5 | IPSCO/Montpelier USA 1 152x1830-3050 MDH plate
18 11997.8 | Algoma/Sault Canada 2 [90x800-1640 Danieli
19 {1997.11 [Nova Hut/Ostrava Czech 1 125x740-1575 VAI
150x600-712Twin
20 [1998.4 |ISPAT/Dolvi #1 India 1 50x900-1560 SMS
21 [1998.5 |Saldanha/Saldanha Bay S.Africa 1 90x900-1560 MDH
22 11998.7 | Steel Dynamics/Butler #2 |USA 1 90x990-1625 SMS
23 11998.10 | HYLSA/Monterrey # 2 Mexico 1 50x790-1350 SMS
24 11999.2 |Mega Steel/Klang #1, #2 | Malaysia 1+ 1 |50x790-1575 SMS
25119994 | TKS/Bruckhausen Germany 2 |63x900-1600 SMS
26 [1999.6 | SSM/Rayong Thailand 1 100x1000-1550 SMI/SHI
27 {1999.8 | Zhujiang/Guangzhou China 1 50x1000-1300 SMS
28 11999.12 | Handan/Hebei China 1 73x900-1680 SMS
29 {1999.12 | Corus/Iljmuiden Netherlands 1 90x900-1560 MDH
30 [1999.12 | ANSDK/Alexandria Egypt 1 52x900-1600 SMS
31 [2000.7 | Nucor/Berkley # 2 USA 1 53x1220-1680 SMS
32 {2000.9 |{Nucor/Hertford USA 1 102,125,150 Danieli | plate
x1800-3200
33 [2000.12 | Anshan/Anshan China 1 100,135x900-1620 VAI
34 12000 ISPAT/Dolvi # 2 India 1 50x900-1560 SMS
35 12001.1 |IPSCO/Mobile USA 1 126,152x1524-3125 |VAI plate
36 /2001.1 |Baotou/Baotou China 2 |60 x980-1560 SMS
37 12001.7 |AST/Terni Italy 1 60,70x1000-1560 SMS Stainless

*VAI : Voest-Alpine Industrieanlagenbau
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Fig. 4. Schematic schedule of controlled rolling of steels from continuous casting through reheating, rolling and accelerated cool-

ing to coiling.*¥
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Table 3. Main specifications of the principal pilot strip casters larger than 10 tons in casting weight.

Process Steel Company* Start|Casting |Roll diameter Remarks
grade year |weight | x width (mm)
(tons)
Vertical Stainless | (1) Nippon Steel/ 1989 | 10 1200 ¢ - Width:800 — 1330mm
twin roll  {steel MHI 3 ") x 800, 1330 in 1992.
» Industrialization in 1997
(2) Pacific Metals/ 1990 | 10 1200 ¢ - Stopped .
Hitachi Zosen 5 ®’ x 1050
(3) Nihon Yakin/ 1990 | 10 800 ¢ - stopped.
MHI ®*’ x 600
(4) MYOSOTIS 1991 | 92 1500 ¢ + VAI joined in 1995.
60.61) x 865 - Indusrtialization in 1999
(5)POSCO ¢ 2 1995 | 10, 50 |1250 ¢ * Width:350 — 1300mm
x 1300 in 1995
Carbon (6) AST/CSM/VAI 1991 | 20, 60 |1500 ¢ + Width:800 — 1130mm
steel 52.53) x 800, 1130 in 1999.
(7) BHP/IHI ° 1995 | 60 500 ¢ - Industrialzation is
x 1345 planned for early 2002.
Horizontal |Stainless | (8) Allegheny/VAI 1992 | 18 1000 ¢ - Stopped.
single roll |steel &3} x 660,1320
Single belt |Carbon (9) MEFOS/MDH 1993 | 10 Belt width - Cast thickness 10mm .
steel 64.65) 450, 890 - Width:450 — 890mm
in 1997.

* MHI: Mitsubishi Heavy Industries, AST: Accai Speciali Terni. CSM: Centro Sviluppo Materiali .
THI: Ishikawajima Harima Heavy Industries

In-line

Mold (Twinroly  Relling Mitl

Looper Down coiler

Fig. 5. An example of the production plant with strip caster (Krefeld, Germany).*”

Table 4. Machine specifications and caster capability of commercial strip casters.

Company Nippon Steel Eurostrip Castrip
Works Hikari Krefeld (Germany) ®*®’ Crawfordsvill
(Japan) °°- ° " Pre- Industrial (USA)*®
industrial
Hot run 1997.10 1999.12 2001.5 (2002)
Heat capacity (tons) 60 90 110
Steel grade Austenic stainless steel|  Austenic stainless steel Low carbon steel

Ferric stainless steel

Casting rolls 1200 1500 500

diameter (mm)

Cast | thickness (mm) 2.0-5.0 2332 0.7-2.1

strip | width (mm) 760-1330 1100-1450 Initially 1345

Casting speed (m/min) 30-80 35-70 60-150

In-line rolling yes no Single 4-high Single 4-high hot

hot reduction mill | reduction mill

reduction (%) yes - 10-30 <50

Nominal caster 420 100 400 300-750

capacity (ktons/a) (500)
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