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The Analysis of Deformation Behavior in Thin Slab Caster
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* Dept. of Mechanical Design Engineering, Pusan National University
*»* Kwangyang Research Labs, Technical Research Laboratories, POSCO

Abstract

Recently, to improve the productivity in the continuous casting process, thin
slab continuous caster which is one of the new steelmaking technologies by a
high speed casting has been introduced. In the process of the thin slab continuous
cast, there is more possibility than conventional one that the deformation he
occurred by the bulging of solidified shell, since the thickness of solidified shell is
very thin as much as 60mm after the casting is finished. In some cases of severe
bulging, there might be more breakout.

In this paper, using finite difference method, solification analysis of slab is
made as well as the thickness of solidified shell and temperature are calculated.
Also, based on the data of the calculated temperature, the deformed behavior of
solidified narrow face is analyzed with the MARC which is a package program for
finite element analysis.
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3. ALY 4x

ZH FH &£X2 1 Y 23 #HHZFAAE Y FHULE 3 mpm, 4 mpm, 5
mpmo 2 3o AAg A Fig. 1.3 o] FojAt} Soft reduction FReNAe
& foot rollofA]HE # 13 ¥ ROLLZFA 2 m 7} E8 1070 °C %¥ 1150 °C A=
7t Hn o] 2% BEX¥E F2RET | mpm F7HeY @l 20 - 40 °C A= SV
I SlE RE BAFE

ZHe €31 FAE FHLE 3 mpm, 4 mpm, 5 mpmo. 2 3y AL A
Fig. 2.9} o] FoJAt} Soft reduction FHlA 2] 2= foot rollel A 3mpmY
°F 1033 mm7F HB S5mpm ¥ 892mm ©]® #13 Rolldl A+ 3mpm ) A121.58mm
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W] 72 m, dmpm& @ 10.03 m, Smpm¥ ™ 12.99 me} AAE AU
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Table. 1. Modeling condition for deformed analysis of soft reduction

region.
Roll No Metallugical Ferro 3mpm 5 mpm
elevation press thick sur. temp thick sur. temp
(mm) (kg/mm2) ( mm ) ( oC ) (mm ) (oC)
foot roll 900.00 006816 10.33 111040 892 1043.90
1 1020.00 007242 1094 1103.90 9.52 1061.00
2 1175.00 008342 1199 1080.50 10.39 1073.60
3 1330.00 009443 1331 113560 11.20 1134.10
4 1485.00 010544 1422 1141.20 1195 115050
5 1640.00 011644 1533 113910 1266 1157.70
6 1800.00 012780 1620 113330 1334 1160.00
7 1960.00 013915  17.02 112550 1399 1159.30
8 2120.00 015050 17.81 111980 1459 1159.20
9 2280.00 016183 1859 1111.60 1496 1156.30
10 2440.00 017315 1935 110280 1557 1152.20
11 2600.00 018446 20.10 109380 16,15 1147.50
12 2760.00 019573 2085 108470 1648 1142.40
13 2920.00 020697 2158 107560 17.06 113690
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Fig. 1 Calculation of surface temperature for
thin slab according to casting speed.
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Fig. 2 Calculation of shell thickness for
thin slab according to casting speed.
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Fig. 3 Mechanical properties according to temperature.
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1. Castng Speed: Smpm . N
: 1. z .
2. Positan : Rolt #3 5t Seg' 0 . Cbhusmd :‘Am_m- :
2 Posion ; Aall 97 at Seq &

Fig. 4 The equivalent strain and deformed shape Fig. 5 The equivalent strain and deformed shape
of narrow face in soft reduction of narrow face in soft reduction
(casrting speed : 5 mpm, (casrting speed : 5 mpm,

roll position : # 3 at segment 0 ) roll position @ # 7 at segment 0 )

" Casting Condition
1. Speed: Impm’ -

2. Position - Rolf #13 at Scqment 0

analysis of deformed behavior of narrow face in soft-reduction

Fig. 6 The equivalent strain and deformed shape Fig. 7 The equivalent strain and deformed shape
of narrow face in soft reduction of narrow face in soft reduction
(casrting speed : 5 mpm, (casrting speed : 3 mpm,
roll position : # 13 at segment 0 ) _ roll position ' # 13 at segment 0 )
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