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The Mechanism of the Internal Oxidation Layer along the Surface Crack on the Slab
Akihiko Kusavo, Hideyuki Misumi and Sinzo Harapa

Synopsis

. When surface cracks on continuous casted slab were observed by a microscope, internal oxidation layers were

sometimes present along the cracks. These layers that were called subscales were paid attention. The subscale was
formed in steam atmosphere in laboratory for considering of the generated mechanism of the surface crack.

The results are summarized as follows,

(1) The subscale was the internal oxidation layer where the generated rate of scale was greatly reduced.
(2)The thickness of the subscale depended on the temperature and the time, and that was calculated by the internal

oxidation theory.

(3)The type and the diameter of particles in the subscale also depended on the temperature.
(4) Therefore, the surface crack formed temperature and position in the continuous caster were able to decide by the

observation of the subscale.
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Fig. 1. Experimental apparatus.
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Table 1. Chemical composition of samples.(mass%)

C Si Mn Al
0.149 0.159 0.49 0.017
Table 2. Experimental condition.

Temperature (°C) 800, 850, 900, 1050, 1250

Time (min) 30, 60, 120, 180

E&Vg drz;es of Run No. [Water(ml/min)| Air(ml/min)
1 30 0
2 30 100
3 30 700
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Fig. 2. Appearance of samples.

53

SR ORE 7 VI RET s BAITIB OERMSE 53 M

T ! i (o
300k [ water: | a—ma 1250°C —]
30mi/min| Am--a 1050°C /—‘/
ar: |e—e 900°C x‘k
—~ 0 -0 800 C/ y
E 200 V'
2 -~
100 =
3 / B

Fig. 3. Relationship between the holding time and
the increased weight.
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Fig. 5. Photographs of subscale along the crack at

1050°C.

M1200mLl T, 1050°CT & 5 um, 800~900°CT & 3 pwmbLl
To7vicECRFTAr—E RAELT

Table 3. Types of subscale.

type

Illustration L

explanation

crack
! subscale

(1)The particles are not observed by a
microscope of 400 magnifications.

(2)The boundary line of layer between
the precipitate layer and steel bulk is
clearly observed.

(3)¢& is the thickness of subscale.

(1)A few particles are observed.

(2)The boundery line of layer is clearly
observed.

(1)Many larger particles are observed.

(2)The boundery line of layer is clearly
observed.

o ® @ ¢ o
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(1)Many larger particles are observed.

(2)The boundary line of layer is indis-
tinct.
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Fig. 6. Types of subscale.
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Fig. 8. Relationship between the diameter of parti-
cles in the subscale and temperature.
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