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On Defects Originated from the Center Porosity of the Continuously

Cast Blooms

Ko Tasaga, Yukiyoshi Iton, Hirobumi MAEDE,

Tetsuo Osasa, and Skigeyoshi TAKAO

Synopsis :

The defects originated from center porosity of the continuously cast blooms have been revealed by
the study on the unusual tesile fractures of the PC steel wires which contain B and Ti. The cracks
initiated at the tesile fractures are caused by the nonmetallic inclusions at the center porosity of
blooms during the heating in the soaking pit for the billeting.

The degree of the oxidation depends upon the center porosity and heating condition. The marked
oxidation of blooms containing B and Ti is caused by the development of columnar dendrites and the
increase of center porosities. The oxidation of the center porosity at the ends of bloom can be pre-
vented by controlling the casting temperature and improving the solidification structure of the bloom.
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Table 1. Chemical composition of test steel (%).
C Si Mn P S Sol. Al B Ti
0.29~.0.34 0.20~0.35| 0.70~0.90 | <0.030 <0.030 0.20~0.040 0.010~0.003010.005~0.030
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Tensile fracture index

Photo. 1. Cracks at tensile fracture of PC steel

wires (x3/2).
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Photo. 2. Macrostructures and inclusions at L-section of defects of PC steel wires.
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Table 2. Chemical composition of inclusions at the defects (25).
SiO, ALO, J MnO d FeO CaO | TiO, Na;O | K0
! | ! i

97.12 tr 22.86 |  39.84 e | 050 | o« . ot
27.12 tr 20,01 | 35.64 v | 227 |« o
24 .27 0.79 43.03 ] 5.92 tr 4.10 ! tr i tr
34 .56 tr 20.94 | 18.80 tr l 2.29 ! tr ! tr
33.68 1.57 15.29 36.92 tr 1.38 | tr "» tr
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Fig. 1. Relation between sol. Al content and

silicate cleanliness of Al-Si killed steel.
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Fig. 2. Scanning profile of L-section of defect
of PC steel wire. '
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Fig. 3. Oxidation depth of blooms by heating
in soaking pit.
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Fig. 4. MnO and SiO, contents of inclusions of

blooms heated in soaking pit.
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Fig. 5. Relation between center porosity of bloom
and oxidation depth by heating.
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Photo. 3. Inclusions at the center of billet.
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Fig. 9. Weight gains by oxidation in thermal
balance.

Table 3. Casting condition of test blooms.

. Super heat | Casting Chemical composition (%)
lfleSt in tundish | speed - -~ - -—|Remark
oom °C) |(m/min) | C si ! Mn P S Al Ti B
BT-1; 48 0.70 . 0.22 | 0.23 0.3 ' 0.010 0.012] 0.036 ! 0.027 - 0.0035  B-Ti
BT-2| 38 070 | 0.26 | 0.28 | 0.43 | 0.022) 0.021| 0.024| 0.018 : 0.0014 |addition
i J ! 1 t '
T-1 67 065 | 020 | 0.23 | 0.41 | 0.015! 0.011| 0.032] 0.023] — |Ti
T-2 18 070 | 025 | 022 | 035 | 0023, 0.019 0.026| 0.018| — [addition
o-1 37 0.65 | 0.21 { 0.23 | 0.42 | 0.027] 0.011] 0.044 — ! | 2T
i i . ) 1 1ree
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Photo. 4. Subscale of specimens heated at 1200°C.

(2) Ta—2353Msn~A 20035 5 254

F15E D phon S H A EE S o P C gz se A vtk
EEHMELTBEZRMLTWS. ZOBiEMDi-»ic
EEE TN — ADBHABRTIA 00T 9 IMFE LR
TR, HBREIIST e chOBoRILE O
BEROBEPR G E R O THAEBLEBET B & 4%
Abhs.

Table 3 Z/R Lic T — L DHBLIHORKIZ OWTEE
MBS, 7 —F 2y /BRELXVv4 200592

) L
O/
&
@ 40 Vo
5 —
] /./
c
E
2 20 &
© O B-Ti addition
@ Ti addition
o ® B-Ti free
0 20 40 60 80

Super hect (°C)

Fig. 10. Influence of super heat on columnar zone
of blooms.
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Photo. 5. Macrostructures of C-section of test
blooms.

a:BT-1, b:BT-2, ¢:T-1, d:T-2, e: O-1 (x1)

6.0 Photo. 6. X-ray photographs of center porosity of
3 o blooms.
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Fig. 12. Influence of super heat on center porosity
of blooms.
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Fig. 13. Influence of columnar zone on center
porosity of blooms.
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