1702 g & M 65 4 (1979) pl2m

AT

X

I RN R ubncC 621 -746.042 : 621.746.39 : 536 : 421
HEEEEERI N AR — B RT3 T E R DR
B oA R R K OE B

Influence of Alloying Elements on Uneven Solidification
in Continuous Casting Mould

Yasuo SuciTan: and Masanobu NAKAMURA

Synopsis:

The influence of alloying elements on uneven solidification in a continuous casting mould has been in-
vestigated by emptying unsolidified steel out of flat mould composed of water—-cooled copper plate and sand.
The following results are obtained:

(1) In this experiment without withdrawal of strand and without use of powder, the solidified shell
is formed as unevenly as in continuous casting mould, for specific alloying elements and contents.

(2) In carbon steel, the unevenness of solidified shell has the maximum value at 0.11-0.13% G, and
decreases rapidly when, the carbon content deviates slightly away from this range. This tendency is the same
as in longitudinal cracking of continuously cast slab.

Also in SUS 304, Fe-11.6%Mn, Fe-~10.1%Ni, and Fe-5.6%51 steels, the uneven solidification has been
observed.

(3) A formation model of the uneven solidification has been proposed. Namely, bending force towards
liquid steel is potentially exerted at upper part of shell by the difference of amount of shrinkage between
water—cooled copper plate side and liquid steel side of shell during solidifying and cooling. This force
is encouraged by additional shrinkage accompanying d—y transformation near solid-liquid interface of the
shell. When high—temperature strength of shell is good and this force overcomes the ferrostatic pressure,
the shell bends actually towards liquid steel and air gap is formed between the shell and mould. In this
way, retardation of solidification is generated locally, and shell is formed unevenly.
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Fig. 1. Experimental apparatus.
(a) Mould and pouring device
(b) Plane view of mould
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Table 1, 2 &, BSHEREY = LOEHRE R

min & 7223, . Table 1 i3 8RAR A HHETRLTDH 5.
Table 1. Chemical compositions of solidified shell and casting conditions.
Chemical composition (%) Casting condition
Grade <ol |Casting | Temp. [Super-

G Si | Mn P S Cu

Ni | CGr |V | Nb | 7y speed | of iron | heat

(m/min) (°G) | (°C)

p| Alkilled 0.0/ 10.25 | 0.32 | 0.010 0.011 ’ 1 0.0271] 0.72 1?%9582 39
40 kg/mm? | 0.13 | 0.24 0.75‘ 0.010| 0.010 \ 0.015| 0.77 \ 1551 | 29

L 50 kg/mmz2 | 0.12 | 0.20 | 1.23 0.011‘0.011 ‘ l 0.023| 0.74 ‘ 1 546 ‘ 25
Nb bearing [ 15 [ 0.29 | 1.52 | 0.004| 0.007 0.025 0.0271 0.48 | 1544 | 24
Cu-Cr~Ni-V
o Sl Y] 0.1 ] 024 ] 0.96 | 0.011] 0.015] 0.50) 0.13] 0.54 0.05 0.03 0.81 | nd | nd

SUS 304 |0.01 | 0.46 | 1.32 | 0.006| 0.008 9.9718.86 0.005 0.77 | 1515 | 62

m

SUS 430 | 0.08 | 0.44 | 0.59 | 0.008 0.011 0.06/16.65 Soon| 070 | 1547 | 49

* In this case, the figures indicate average values or limits.
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Table 2. Chemical compositions.
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Grade - MHERTH 5.
c si | M P S Ni c
' " : ' ¥ = A DUHRMIAEIC,
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Fe-Si 0.006 | 5.59 | 0.04 | 0.003 | 0.001 D, B OFISBEBILL
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. .02 | o. .002 | 0. . k
Fe-Cr | §l012 | trace | 0.01 | 0.002| 0.007 16.50 Th, BE Y = L oM
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(a) Inner surface

Photo. 1. Appearance of unevenly solidified shell.
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'40mm'

Photo. 2. Surface of shell against water-cooled
copper plate.
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Fig. 2. Effect of carbon content on degree of
unevenness of shell.
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Fig. 13. Change of level of molten iron with
time.
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