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Prevention Techniques of Roll Surface Crack in Twin Roll Caster

Masao Yukumoro and Hiroshi Y AMANE

Synopsis :

Thin strip casting of 4.5wt% silicon steel has been carried out with a twin roll caster with cooling rolls 550 mm in

diameter and 500 mm in width. The casting speed was of the order of 2.1-5 m/sec and the thickness of the strip varied
from 0.2 to 0.5 mm. One of the significant technologies for the casting of tonnage strip is the design of the long-lived
cooling rolls. Micro-cracks occured around the roll. surface when casting heats of more than one ton. In these
experiments, the roll remperatures of the inner and outer surfaces were measured during casting and thermal cycle of
roll temperature was calculated from the measured vaiues. Roll deformation behavior and working stress were analyzed
by the two dimensional finite element method. Based on these theoretical calculations, this paper reports on (1) surface
coating by Ni-Cr plating on the rolls, (2) design for an increased cooling water circulation rate in the rolls, and (3)
application of a Cu alloy sleeve having excellent high-temperature strength. By adopting these improvements, the
authors succeeded in producing a thin strip on a 3 ton/heat scale by twin roll casting.
Key words : strip casting ; silicon steel ; micro crack ; roll temperature ; roll deformation ; Ni-Cr plating ; Cu alloy.

1.

THi

-}

BES, TREEMIC L 2K 2 ME, SGHALD 5 w128k
FIREM OERBIE L Vol A Y v b o e —iER v R
Z—RHli, ZBOECHCTETIRBRECOBREIEA
CATDbN A L S b, BAEIREER 2 b OO FEMML
BREEEEbONSE, b A —X—HFEEMC v TILERRF
MOREHE S & FEHFOTEFECRE SEMHERDIZD,
Bia — D EREGL, FoEFIIRET I e —12 S
v Z DY BEELRETCDH 5, HFEFTOBRI v — v OB
JREE BT L TN 69, P8 6 9H°SUS304DRET — X %,
DEHOD, BRROOIASKERMOBET — X L H T, B
fRERBEEPEEL, —KREEEFTHECIIEFEREL TV 5,

—7%, Hp 6 VI fEBEEEE 7 v RRRE L, FEMETO
WE L NS 2T HOBEEZRD, 36 HFREORN
B BERERETHEN L, A—8RE»KEEINORE
ERBAEEPBHOLHIIZLTY S,

L LD, ThoiReTis —RITOEREBEETDH
b, HH v — v OBEERIRNH AT IRERRDIS
e, 361, ek oERBERAE— v FTREELHE
HMZEDOWBHLIRE I N T 557010, Wa — viEdidE
B ICERR T, SR ENT1I0~100f5 L K& {, EHARTD
ph s, LB — VORIV ELL S,

22C, AFETEN e — Gl sHEHIn—vD
YA 7 VRHEL, FOBTRCAREREILL b —
NEREER S UCRESH T T AL L b, n—2
S 2BEIEME LT, o —HEOREL £ Ni/Cr2fg £
v X ORGEILICEL THET %,

2. REEE

2.1 ERBREERSBE

Fig. 1 CEBRIACICRn — v EBEDOERX 2R T i85
WASATF 4277 Ak feT, BEF» O —EfREH
L9 R YT 4 v a2, 3GIZZFL2 A NVEHNLT,
Mu — v BIEAS NS, 88 v — v I3 /MESS0mm, 1E500
mm, RE(R Y —7TE5)256mmT, MEIZCudETH Y,
2 ) — 7P HIKRERL TV 5,

v — vEEIRE REMRBMEBET e — v KF AR
WLKTTHEL, AEEE e — v NE 3 mmiES 138D
AATZ0.5¢p> —ABBIERY v @ L Tr—)V
FMCER D L TRIE LT, v — v INEHIKEEIZRIC L &~
—ABEIIZL - THEE L 129,

Table 1 - ERRIE D E LA L ERSFMBDOHERE L R T,
ERIBEBIZEMIMTH 24 5SBEFHME A VI n—vE
12,1~ 5 m/sORFE T & NI HHDE 413200 ~500m

SERL 7 4E11H20H 24 PR 84 1 A18H 2 (Received on Nov. 20, 1995; Accepted on Jan. 18, 1996)
% J1IBIEk (BR) $HFZAT (Technical Research Laboratories, Kawasaki Steel Corp., 1 Kawasaki-cho Chuo-ku Chiba 260)

31

291 Hm



% ¥ $8Vol. 82(1996)No. 4

Pouring Furna
Molten Metal

Tundish

Roll Sleeve _
Cooling Water

Strip Roll Nip

Fig. 1. Schematic drawing of twin roll caster.

Table 1. Specification of twin roll caster.

Heat size: 3000kg

Casting rate: 2-10 kg/s

Casting speed: 2.1-5 m/s (126-300 m/min)
Roll diameter: 550-800 mm

Roll width: 500 mm

Strip thickness: 0.2-0.5 mm

Strip width: 250-500 mm

Coil weight: 500 kg :

Cast materials: High silicon steel(4.5mass%Si-Fe)
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Fig. 2. Model of twin roll for one-dimensional heat
transfer calculation.
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Fig. 3. Mesh modeling of two-dimensional calcula-
tions.

Table 2. Physical properties used in calculations.

Liquidus temperature :  1823K

Solidus temperature : 1723K

Latent heat : 252 kd/kg

Thermal conductivity
alloy (steel) : 29W/(m:-K)
roll (copper) : 290W/(m-K)

Heat transfer coefficient .
alloy and roll : 45.5kW/(m-K)
roll and water :  16.8kW/(m’K)

Density s .
alloy (steel) : 7.8x10 sKg/m2
roll (copper) : 8.9x10 kg/m™

Thermal expansion coefficient : 16.4x10 /K
Young modulus : 13.5GN/m?

Roli-sleeve thickness :  25mm
Casting speed : 5m/s
Roll diameter : 550mm
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Fig. 4. Appearance of micro-crack on the surface
of the surface of cooling rolls.
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Fig. 6. Surface temperature change of cooling roll
in one cycle.
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Fig. 7. Change of roll temperature during casting.
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Fig. 5. Microstructure of copper alloy in the roll sleeve.
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Fig. 8. Temperature distribution along radial direc-
tion of cooling roll.
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Fig. 9. Calculation result of temperature changes
on mesh point.
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Table 3. Comparison of mechanical properties on

Cu alloy.
Cu allo Vickers hardness /ME2 | Tensile stemgth MPa | 0.2%proof stress MPa Elongation /%
Y AT 673K AT 673K AT 673K | AT 673K
Cu-0.3%Be | 200 160 600 | 430 450 360 20 4.5
Cu-Cr-Zr 220 170 | 660 | 480 | 530 | 440 15 7.5
alloy
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Fig. 16. Radial expansion of the roll during casting.
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