it g X

2 & 4R Tetsuto-Hagané Vol. 87 (2001) No. 3

EisEIc L30T HBMBREZRL L
REBEIN 2T - BHIE> 2T LDOREE

e Bt

- ZHR FwE? - RHEHOBXRT

Bt BEh* - H

H’% *5

Development of a System to Diagnose and Prevent Internal Cracks in Continuous
Casting Taking Account of the Effect of Compression Casting

Masafumi ZE7E, Hideyuki MisuML, Shiiji NAGATA, Tokinari SHIRAI and Akira TSUNEOKA

Synopsis : A diagnostic system to prevent internal cracks in slab continuous casting was developed which takes accout of the effect of compressive

strain by compression casting (CPC). The deformation strain of solidifying shell during continuous casting was calculated by the total strain

model, which is composed of unbending strain term, bulging strain term, misalignment strain term and compression casting strain term.

Dimple-mark roll test and intentional misalignment of rolls revealed that the proposed strain model could predict the occurrence of internal

cracks incorporated with the critical strain model for internal cracking reported by Nagata et al.'” These results lead to the on-line internal

crack diagnostic system which enables the stable operation of the continuous caster at high speed under soft cooling.

Key words : continuous casting; internal crack; compression casting; diagnostic system; bulging strain; misalignment strain; unbending strain; compres-

sion strain; critical strain.
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Fig. 2. CPC strain &.p. calculated by FEM.
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Fig. 4. Schematic figure for dimple-mark method to mea-
sure the deformation strain at slab surface.
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Table 1. Chemical composition of steel for dimple-mark

roll test.
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Fig. 5. Unbending strain at slab surface measured by dim-
ple-mark roll test.
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Fig. 6. Schematic figure for misalignment roll test to eval-
uate the strain model.

Table 2. Chemical composition of steel for intentional
misalignment roll test.

(mass%)
Mn P S Al

c Si

0.150 | 0.100 | 0.710 | 0.018 | 0.010 | 0.013
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stalled in dummy bar.
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Fig. 15. Sulfur-print before and after diagnosis for internal
crack.
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Fig. 14. Strain distribution before and after diagnosis for internal crack.

15

127 R




. 128

$x & 8@ Tetsu-to-Haganeé

Vol. 87 (2001) No. 3

0
10
20
30
40
50
60
70 )
80—- 2.0 —I1 5

T Surface

«CPC—off

Distance from surface (mm)

v
1 -
N

! 1 L Interface

—05 0 0.5 1.0
%)

|
-1.0
Tensile strain

Fig. 16. Influence of compression casting (CPC) on the
bulging of solidifying shell. (7,=1000°C).
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