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Mechanical Properties and Solidification Defects in
Continuously Cast S43C Bloom.
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Synopsis

Continuously cast S43C bloom was examined by density measurement, SEM fractography and
tensile testing in relation to the distance from the surface. The soundness of the bloom was
deteriorated with increasing distance from the surface accompanied with an increase of interdendritic
separation revealed at the fractured surface of the tensile specimen. This is attributed to the
reduction of the feedability attended by the decrease of temperature gradient and cooling rate in the
process of the solidification of the bloom with increasing distance from the surface.
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Table1 Chemical Composition of Steel wt%

C Si Mn | P S Al Cu | Ni Cr

042 |0.19 | 0.75]0.023|0.020|0.033|0.0l | 0017 |0.032

Table 2 Continuous Casting Condition of Steel

Steel Grade S43C

Bloom Size 247 X 300 mm’
Casting Temperature 1518 °C aT=26°C
Casting  Speed 0.69 m/min

Casting direction
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Fig.1 Samplig method of tensile specimens in
continuously cast bloom.

80

45

25

2
N

Flg 2 Dimension of tensile specimen
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Fig.3 Dendrite structure of continuously cast
S45C bloom.
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(b) Middle

Fig.5 Fractured surfaces of as-cast specimens related to the sampling position.
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Fig.4 Porosity R,, and interdendritic separation
ratio Ry of as-cast specimens versus dis-
tance from surface.
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Fig.6 Tensile properties versus dendrite arm-
spacing d in as-cast specimens.
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Fig.7 Tensile properties versus porosity R, in as
cast spcimens.
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Fig.8 Tensile properties versus interdendritic
separation ratio R; in as cast spcimens.

3. 2 BEMOMEEFE
Fig. 9 I2FAE MBI RN & 7L — L KE» 5
DM OBE R TR, 5IE®R S, BRI
L FTIREAEELGC—ETHY, bbb
HThT IS T 5, ZHUIRLT, MY, &
0B LUK AL X— 2B TE, Pl
Mh ) 12 DN TR L T %5 2 OELOH
EFEOWFTIITBWTY, FELUE, HEE, b
LD EFHUZFTEL T, &, P, Eo=FERC
SN TW5EZ EAHEICED L5, Figl0 2

©
Q
o

Y.S.,UTS. /MPa
[e0]
o
o
-<
[92]
o
j

~
Q
o
)]
o

>
(
L]
D
o
Fracture energy
€y / kgm/cm?

N
o

EL., RA./%

0o 40 80 120 160
Distance from surface /mm

Fig.9 Tensile properties versus distance from
surface in quenched and tempered speci-
mens.
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Fig.10 Relation between distance from surface
and porosity R,, interdendritic separa-
tion ratio R, and secondary dendrite arm
spacing d, in quenched and tempered
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Fig.12 Tensile properties versus porosity R, in
quenched and tempered specimens.
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Fig. 11 Tensile properties versus secondary den-

drite armspacing d, in quenched and
tempered specimens.
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Fig.18 Fractured surface of quenched and tempered specimens related to the sam-

pling position.
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Fig.20 Appearance of strained and necked or cracked tensile specimens related to

the sampling positions in the bloom.
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Fig. 21 Scanning electron micrographs of crack at the surface of tensile strained
specimen, (b) is the detail of (a).
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