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Actual State and Formation Mechanism of Surface Segregation
on Oscillation Marks of Continuously Cast Austenitic Stainless

Steel Slabs

Hidemaro TAKEUCHI, Shogo MATSUMURA, and Yasunobu IKEHARA

Synopsis :

Surface segregation is often found to occur on oscillation marks of continuously cast austenitic stainless steel

slab surface.

The actual state of surface segregation and the effect of oscillation conditions on them have been

investigated in order to make clear the formation mechanism of surface segregation.
1) Surface segregation occurs only in the valley of osillation marks and two typical forms, over—flow type and

mini-bleed type, are observed.

2) Surface segregation is composed of bands of enriched solutes, (Ni), (Mn), (Si), (P), etc.
8) The shorter the negative strip time (tx) is, the smaller the freqency of occurence and depth of surface

segregation become.

4) It is considered that the formation mechanism of surface segregation can be explained by over-flow and
bleeding-out of solute enriched molten steel into oscillation marks of slab surface.
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Experimental conditions.

Casting speed (V)

Steel grade Main chemical composition

Mould oscillation

mm/min Frequency (f) Stroke length (S) Negative strip time (¢n)
cpm mm s
28 2302 18Cr-8Ni
31 17Cr-12Ni-2Mo 850~ 1 000 40~150 4~8 ~
YUS27A 18Cr-6Ni-2Cu 0~0%

Bfn 57 4 4 AELBEEASITCEERE WH 58 £ 2 5 28 g4 (Received Feb. 28, 1983)
* o E AR (BR) B FZE# (Hikari Technical Research Laboratories, Nippon Steel Corp., 3434

Oaza-Shimada Hikari 743)

*2 3 H ARk (B e8igkFT (Hikari Works, Nippon Steel Corp.)
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Table 2. Sampling and metallurgical investigation method of oscillation marks.

Sampling method Metallurgical investigation method.
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CC. Siab (145mmx 1,060 5m)

Measurement of osillation mark depth by

profile meter.

Observation of solidification structure

of oscillation mark by etching.

Measurement of micro segregation of

oscillation mark by E.P.M.A.
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Photo. 1. Typical solidification struc-
ture of oscillation marks on SUS 304
slab surface.
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Fig. 1. Relation between frequency of solidifica-

tion structure of oscillation marks on SUS 304
slab surface and negative strip time (fy).
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Photo. 2. Solidification structure and
segregation near oscillation mark of
SUS 304 slabs.

— 55 —



1998 # &

® 69 4£ (1983) #16%

surface
— segregation band

1004
a) SUS304

surface
segregation band

1004
b) SUS316 °

Clo

- surface segregqtion band
MWWMG lo Cu
3
MNM“PMM¢MWWNfﬁ&d% <,

¢) YUS2TA '

Fig. 2. Surface segregation in the vicinity of
oscillation mark on austenitic stainless steel slabs.
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Fig. 3. Relation between [Ni]-segregation ratio
(K) and depth of surface segregation in oscilla-
tion marks (SUS 304).
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Fig. 4. Relation between equilibrium partition
ratio (K,) and surface segregation ratio (K) of
oscillation marks in austenitic stainless steel slabs.
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Fig. 5. Relation between frequency of surface
segregation and depth of oscillation mark on SUS
304 slabs.
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Fig. 6. Relation between depth of oscillation
marks and negative strip time (fy). (SUS 304)
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Fig. 7. Relation between frequency of surface
segregation in oscillation marks and negative strip

time (¢fy). (SUS 304)
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Fig. 8. Relation between depth of surface segre-
gation in oscillation marks and negative strip time

(tx). (SUS 304)
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Fig. 9. Formation mechanism of surface positive segregation in oscillation marks of
continuously cast austenitic stainless steel slabs.
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