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Development and Commercialization of Twin Roll Strip Caster
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IHI started development of the strip caster in 1982, and this expanded to the collaboration with BHP of Australia in 1989,
which was almost reaching to the success in commercialization. Nucor of the US joined hands with us in 2000 and established
the joint corporation, Castrip LLC. The first commercial facility was constructed at the Indiana steel works of Nucor and is
now producing low carbon steel strip of 650 000 tons a year. Ultra thin steel strips ( 0.85 to 1.5mm thick ) produced by the
caster are now replacing those from the conventional hot/cold strip rolling mills. The strip caster has potential competitiveness
in producing value-added products, which cannot be achieved by the conventional rolling processes. IHI has received the order

for the second commercial facility to be operated in 2008.
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Fig. 1 Principle of twin roll strip caster
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Table 1 Basic casting parameters
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Table 2 Comparison between energy consumption and carbon dioxide

(a) AT TE

1 ~ 2 m/min L AEAE

\ 00
200 ~ 300 mm £

Pl

a

R AR

generation
TV FNEE | COr R
(GJIt) (t)
I 2 7 7 8 B+ MR IE R 1.80 0.20
AT 7l g B E B 1.08 0.14
ARy TEXYAY +4 T4 VIEER 0.20 0.04
GHF—71 1~ 10mm/E

500 ~ 800 m

UDM o
;mﬂm o
it A r/

e — v

(b) HWXZJEH

4 ~6m/min f:FFER HEHIT—70 1~ 10mm[E

BRI

A

»
>

300 ~ 400 m

1.4 ~ 2.0 mm J&

P
<«

(¢) ARy TH4 B

1274 2R

60 m

52 Bt 7 O

Fig. 2 Schematic diagram of slab caster, thin slab caster and strip caster
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Fig. 7 Schematic diagram and specifications of prototype
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Fig. 8 History of casting thickness
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Fig. 10  Thickness distributions of As cast strip and conventional strip
by hot strip mill
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Fig. 11 Reduction rates and grain sizes
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Table 3  Mechanical properties
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Fig. 12 Relationship between cooling conditions on the run-out table,

coiling temperature and the tensile strength
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Fig. 13 Wide mechanical properties from strip casting
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Fig. 16 Drum can made from As cast strip
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Fig. 17  Electric welded pipes made from As cast strip
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Table 4  Specifications of NUCOR Crawfordsville CASTRIP
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Fig. 20 Ladle exchange during casting at the CASTRIP plant at
NUCOR Crawfordsville

T o708 b, HELOMBELFIL, FERrfEAE
1, 2007 KT 65 5t ITEL TV A, AEEOHIIE
W, GEE 3 L — FIVELEGHESE 2 F R Th H. 2007 AF
12 Ai2id, mefibilihaisir 3 MOz, 24 L—F
b, 38 BRI, $57E b % 2 467 t ORERLERTER L,
2387t DA NVEHML.

CASTRIP 71t A% 5 Bk 4 BESHAR ( Ultra thin
Cast Strip : UCS ) &, FERDBMIEIEFIN, ¥ W HES
WENFTHEDPEL D720, TighoRMLTH 59 728
2004 4 9 H1Z, ASTM ( American Society for Testing and
Materials ) 75 BT — )V 71 & A Tl S 7 HitoH
12, FHfE [ A1039/A1039M-04 | #HUS L 72, & 21

|2 CASTRIP 71t A Tl S M-k O D& fkE %
R 7T 7RISR STV A X912, BUEH O
JEAIZE 0.05 4 F (127 mm ) TH5DH. L OEOHEL,
WEEEEERE L iR s b0TH L. KhoxL
FTA~EIL, UTOEGHEHMHZRL TV,
A LSBT EREE T X6
J£& 0.035 ~ 0.04 A > F. WFIIETIFEEES
A Y FENLDS, CASTRIP 70+t A CIIGHEER:
L OGS 5.
B: 77 LMkt
JEX0.043 ~ 0.046 1 > F. S RE R H
FOMCEThE LTSNS UCS 137 v Z7Efihe L
THEEM L VBTV,
C: e M
7L—F () 50 DJEE 0.043 ~ 0.055 1 7.
BRIV O fEstEdicon, X ERESL—F
DEEHROON, TOEERIZT/ZZTWA, HiEH A
v FANBAFILATTRETH 5.
D fEHENT B L OVT v 7
J£& 0.055 ~ 0.06 1 > F. Mijly&bREKIEH
55 ksi (380 MPa ) DL BT, PR DI LT 5.
E.# #
B FSHEL Ucs Ao 10%LL T, 7L
— N 80 Z/RY. HEHMEN L L TER SR L
HoTW5b,
AREREIEIN & TEIPRIL R DEERIC K o T, THE A,
B 7 EREEIZOWT, B0 NUCOR 41, BSL #Lof:

0.065

0.060 - ZAHEAE

0.055 |
£ 0050 | ( C )
i

X 0045 ( B )

=

£

S

. ©

0.035

0.030 [ % RIIEE

O

0.025 ! ! ! ! I
30 40 50 60 70 80

7L —F (ksi)

8521 B CASTRIP 7 1 A CHLE S 7RI 74 B ORE &
7 L—F
Fig. 21 Gauge and grade ranges by typical products by the CASTRIP
process

IHI £#)t Vol.48 No.2 (2008-6) 83



il & LA, L, P07, Sl
PR G2 hkFELEHFEIL, VDT 2%ETAHI LT, i
JETE D LANWITET, OB - IREE - Ve - it
=, FED -z T OUEE, HFHORMEWEUEE,
UCS DIZIK - IEREEUGE 7 &2 TV ESRIZZ 72 2 72,

6. #%

150 SERNICERSNINA— VA MY v 7% v A
5 % MAASHSE % FANT, BHP #1 ( BIBSL #) &It
TREHBUEIZE T, NUCOR fl& 3 #1C Castrip #1% 337
L, Bzl e T 2 HIcER sz, 70
7 4 —AE )LD CASTRIP i, ik FaHOEHERK
4 ETIZ65 HtEE L. UCS #ihoM eI, fEdksh
BIEAE 71 & A 7 6 Bl S A R FEIIIRD S & 5 #fi
PSS . BofiD 7 a7 4+ — A Y )L OfkEmgL, L
FOBMEFZ LTS 2 LIRS Z ST TWA, SFTLT
NUCOR - 2 5% CASTRIP iz 7 — 75 >V — 75
4 A ¥ )LD NUCOR/YAMATO (2% TH S, UCS #
i, == % Tat AN — N ThHED, ERTES
Ot AR TS T X R WRIMIED & % B & 5T
ELRT V¥ V%D > Twh, Castrip 113 CASTRIP
TR ADRT X Ve T VIZERT L7720, LW
L — PO E §5iE9 5 BFSICHU) #50 Tn .

WL, EERRIEkT L3R Y, AT AL
T, PWPIEERHAT, ATAD=T 4y oA T
Bl B854 5 CASTRIP s O LS 2 /A L T
WA, BB IR S LW ORE, St RgHIT
FANGNE EBbis,

Bz, ANy 7% v A OFMBEICS K E Rk E
L CTEW /B BZEAE 2 & N Yt 2 Bk S -8 0e3k
ICHEEAERT .

il

2 Z XM

(1) M. Yamada, K. Isogami, H. Hosoda, H.

84

Nakashima, M. Okimori and K. Sasaki ;. World’
s first commercial twin-drum strip casting process at
Hikari works of Nippon Steel Corporation ECCC £ 4
(IR S K AalEsE 2002410 H pp. 891 —
900

(2) G. Hohenbichler, P. Tolve, R. Capotosti and J.
M. Damasse . U. Albrecht-Fruh : Eurostrip Direct
strip casting of carbon and stainless steels latest
results from Termi and Krefeld ECCC £ 4 [][FRMHH
PRAFEEE 20024510 pp. 869 — 881

(3) RHER: E@#A M)y 7Ry 25 —DH
% BYEENL Vol. 44 No. 508 2003 45 A
pp. 489 — 495

(4) M. Schueren, P. Campbell, W. Blejde and R.
Mahapatra : The CASTRIP process - An update
on process development at Nucor steel’s first
commercial strip casting facility AISTech Indianapolis
USA (2007.5)

(5) W.Blejde, H. Fukase and R. Mahapatra . Recent
development in project M the joint development
of low carbon steel strip casting by BHP and THI
METEC Congress ( 1999 )

(6) W. Blejde, R. Mahapatra and H. Fukase .
Application of foundamental research at project M
IIS Belton Memorial Symposium ( 2000. 1)

(7) W. Blejde, R. Mahapatra and H. Fukase :
Development of low carbon thin strip production
capability at project M ISS 83rd Steelmaking
conference Pittsberg (2000. 3 )

(8) P. Campbell, G. Gillen, W, Blejde and R.
Mahapatra : The CASTRIP process for twin -roll
casting of steel_Start-up experience at Nucor’s
Crawfordsville plant ECCC £ 4 [RIRRHNE SR 23
£ 2002410 H  pp. 882 — 890

IHI 4 Vol.48 No.2 (2008-6 )



