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A State of the Art and Development in Mini-mill Process Technology for Sustainable Steel
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I'P Category Short Title Full Name Comments
rocess & BF Blast Furnace

Technical terms | BOF Basic Oxygen Furnace
cC Continuous Casting
CC-DR CC-Direct Rolling
CONROLL Continuous Thin Slab Casting and Rolling Thechnology |VAI
CPR Casting Press Rolling
CSP Compact Strip Production SMS
DRI Direct Reduced Iron
DSP Direct Sheet Plant Corus (Hoogovens) with MHI and MDH
EAF Electric Arc Furnace
EMBR Electromagnetic Brake
FTSC Flexible Thin Slab Caster Danieli, Italy
HCR Hot Charge Rolling
HDR Hot Direct Rolling
HBI Hot Briquette Iron Briquette of DRI
ISP Inline Strip Production MDH
Krupp Ecco Mill |Krupp Economic Compact Mill Krupp Industrietechnik, Germany
LCR Liquid Core Reduction
NNSCC Near Net Shape Continuous Casting
PTF Pusher Type Furnace Reheat Furnace
Qsp Quality Strip Production SMI/SHI
RHF Roller Hearth Furnace Tunnel Furnace
SC Strip Casting
SEN Submerged Entry Nozzle
TSC Thin Slab Casting
UTHS Ultra Thin Hot Strip Chaparral Steel, USA; MD Stack, Germany
WBF Walking Beam Furnace Reheat Furnace

Company & AST Acclal Speciali Terni Italy

Institute CSM Centro Sviluppo Materiali S.p.A. Italy
Danieli Danieli Centro Met Italy
o] Iron Dynamics, Inc. subsidiary of SDI, USA
IHI Ishikawajima-Harima Heavy Industries Japan
IRSID Institut de Recherches de la Siderurgie Francaise group of USINOR, France
MDH Mannesmann Demag Huttentechnik merged with SMS, Germany
MHI Mitsubishi Heavy Industries Japan
SDI Steel Dynamics, Inc. USA
SHI Sumitomo Heavy Industries Japan
SMI Sumitorno Metal Industries Japan
SMS Schloemann Siemag AG now SMS-Demag AG, Germany
TKS Thyssen Krupp Stahl AG Germany
VAI Voest-Alpine Industrieanlagenbau GmbH Austria
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Reglon Nation PlanyClty Numborof | Siariup | Caster machine | Capacty kiy S0 ickness) Slabwidin | Liquld core | MPLIE | Hot sirp fickness
Canada |Algoma Steel/Saull Ste Maric 2 1997 Danlall 2,000 | 90 (70) 800/1,600| avallable Danlell min 1.0
Acme SteelRiverdale 1 1996 SMS " 00|50 900/1600|  none SMS min 125
‘Ammco/Mansfiekd 1 1995 VAL 1,100 [100/132 6351 283 nana min 1.7
Gallatin/Warsaw 1 1985 SMS 1,000 | 50 1,000/1,560|  none SMS min 1.65
Ipsco/Montpalier 1 1987 MOH 1,300 | 100/150 1,220/3,050| avallable MHI min 2.29+thick
Nucor Steel/Crawlordsville 2 1989/84 SMS 1,800 | 50 950/1375|  none SMS min 1.43
North America USA  |Nucor StealHickman 2 1982/84 | SMS/Danlell 2,000 | 50 (40) 1,220/1,620|  avallable SMS min 1.5
Nucor Stesl/Berkalay 1 1996 SMS 1,500 | 50 1,220/1,680| avallabla SMS min 1.45
North Star-BHP Stael/Dalla 1 1996 SHI+SMI 1,500 | 80 900/1560|  none MHI min 1.4
Steel Dymanics Inc /Butler 2 1995/88 sMS 2,000 | 50 990/1560| avallable | SMS min 1.0
Trico Steel—Nucor/Decatur 2 1997 SHI+SMI 2,200 | 90 (70) 914/1650| avallable | Inse/MHI min 1.0
Tuscaloosa/Tascaloosa 1 1996 SMS 1,000 127 914/2,591 nona SMS thick
Mexico  |Hylsa SAMontaray 2 1995/88 SMS 860 | 50 780/1375|  none SMS min 0.91
Netharland | Corus/ljmulkden 1 2000 MDH 1,300 | 70/90 900/1200| avallable MHI min 1.0
Czech  |Nova HuVOstrava 1 1885 VAI 1,000 |125/150 74011575 none . min 1.5
Germany |ThyssenKrupp Stahi/Dulsburg 2 1999 SMS 2,000 | 70 (48) 800/1600| avallabla SMS min 1.0
Europs Arvadi/Cremona 1 1982 MDH 60 (40) 650/1,330| avallable MHI min 1.0
Y fasTrem 1 1992 SMS 1,000 | 70 (63) 1,000/1,500| avallable SMS
Spain Acarla Compacia/Bllbao 1 1996 SMS 53 9051 560 nong SMS min 1.3
s ta-Shatflakd/Avesta 1 1988 VAI 100 1,40022,100  none - thick
Hanbo Steel/Asan Bay 2 1985 SMS 2,000 | 50 800/1650|  none SMS min 1.5
Korea Posco/Kwangyang 2 1996 MDH 1,800 | 60 800/1,350| avallabla MHI min 1.2
EastAsla Zhujlang Stael/ - i 1989 SMS 1,000 | 50 1000/1350 . SMS min 1.0
China  |Baotou Steal/ - 2 2000 SMS 2,000 - 800/1850 . SMS min 0.5
Handan Iron/ - i 2000 SMS 800 | 70 900/1680|  none SMS min 1.2
Indla Nippon Danro IspatDoivi 1 1996 SMS 1,200 | 50 900/1,560 none SMS min 1.2
Maga Staal/Port Klang 2 1988 SMS 2,000 | 50 900/1.560|  none SMS min 1.2
SousyEastsoult AMS/ - 2 1998 SMS 2,000 - . SMS
NSM Nakornhal/Chonburl 1 1997 SMS 1,200 | 45/70 1,220/1,600 none SMS min 1.2
Thatiand Siam Sirip MilVRayong 1 1988 SHI+SMI 1,700 100 (80) 1,000/1,550|  avaliable MHI min 1.0
Africa South Africa Stesl/Rivoria 1 1998 MDH 1.400 | 75/90 900/1650|  none MHI min 1.0
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Specific invenstment cost at green field
(US$/ton of annual capacity)
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g A o FICBPEE L6306, —MTIZEST
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Strip Cast EAF-TSC BF-BOF Integrated
-TSC

Process
H9 BWNH I OwZAOBEEAT T

Fa4 PEHEIC LD EELE

Strip casting Mini-mill Integrated
Steel making EAF EAF/BF-BOF |BF-BOF
Casting (1 or 2 strands) strip thin slab conventional
Cast thickness (mm) 15t06 40 to 100 180 to 250
Mill 0/2 stand hot mill  |compact mill hot strip mill
Production capacity (Mton/year) [0.310 1.0 1.0to 2.0 3.5 or more
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(a) Shear strain  ND
= L.
D

Thrust stress
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Cross angleT

Roll (lower)
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