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The Formation Mechanism of Center-line Cracking on the Continuous Cast Slab
Akihiko Kusano, Hideyuki Misumi, Hitoshi Casa and Shinzo Harapa

Synopsis : Continuously cast slab may contain linear cracks in the middle of the slab thickness. This crack is called the center-
line cracking. In many cases, the cavity cannot be closed through the rolling process and presents itself as a defect.
In this paper, the formation mechanism of center-line cracking has been discussed on the bases on investigation of

center-line cracking and analysis of relevant operating conditions.

The results are summarized as follows,

(1) Center-line cracking is a shrinkage cavity created through the solidification of molten steel closed off in the vicinity

of final stage of liquid core.

(2) The enclosed liquid thickness calculated from the cavity data is about 6mm.
(3) The defect intervals of slabs coincide with the circumference of the roll in the neighborhood of the unbending

point.

(4) Center-line cracking is apt to occur when the slab is cast in the crack-sensitive range.

Key words : center-line crack ; continuous casting ; ultrasonic test ; shrinkage cavity ; solidification ; casting speed.
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Fig. 1. Occurrence rates of center-line cracking.
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Table 1. Conditions of UST.

Instrument USH-2

Probe B2SN(equivalent of 2B25N under JIS)
Transducer Water

Sensitivity B, 100%+6db

Table 2. Probability of detected center-line crack-
ing showing up in torch-cut sections.

Defect level only F,
Fi / B: > 100 Fi / B, < 100
Probability of appearance 92 % 0%
Type Distribution pattern.
Section Section

-
|

Fig. 2. Distribution patterns of center-line crack-
ing.
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Fig. 3. Center-line cracking intervals.
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Table 3. Percentages of different fracture condi-

tions.
Location Center Boundary

Type Face
Solidification 90 ~ 100 % T~ 32%
Type- Il Quasi-Cleavage 0~ 8% 62 ~ 93 %
Ductile fracture 0~ 2% 0~ 6%
Solidification 70 ~ 100 % 55 ~ T4 %
Type-l Quasi-Cleavage 0~ 24% 23 ~ 55 %
Ductile fracture 0~ 6% 3~ 10%

RETTI ¥ woor

a) Typical solidification face with dendrites.

b) Smooth solidification face.

c) Ductile fracture found on the inner surface.
d) Quasi-cleavage.

Fig. 5. Photographs of fracture structure.
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Fig. 6. Relation between the detective area occu-
pancy ratio and casting speed.
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Table 4. Measured dimensions of center-line crack-
ing and calculated dimensions of liquid

pool.
Center-line crack Enclosed liquid pool
Type
Yidth Length | Thickness | Width |Length | Thickness
] 201mm | 1173mm 260 m | 1300mm | 1500mm | 2.5(3. 8)mm
1} 300 1500 12 300 1500 5.8

$( ) was obtained on the assumption that porosity equivalent in
volume to 50% of the cavity was generally scattered.
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Fig. 7. Model of enclosed molten steel pool.
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Table 5. Specifications of rolls of each caster.

Caster No.1 . No.2 No. 3 No. 4

C(mm) | R. P(mm) C(mm) | R.P(mm) C(mm) | R. P(mm)

Curved 503 ~ 191 ~ 424 ~ 173 ~ 565 ~ 218 ~

section rolls| 1508 530 1290 460 1210 434

Horizontal | | 1571 635 1382 530 1319 471

section

rolls I 1571 685 1382 580 1351 485
mw| — —_— 1382 | 640~690 1288 420

C:Circumference , R.P:Roll Pitch
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