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Influence of Electro-magnetic Stirring at Mold on Negative
Segregation in Continuously Cast Bloom
Synopsis :

The fluid flow induced by electro-magnetic stirrer at the mold and the negative segregation caused by
the fluid flow were investigated, The surface velocity of molten steel was obtained from the analysis of
movie film taken by a high speed camera, and the flow velocity below the meniscus was estimated as com—

pared with the fluid flow of low melting temperature metal.
middle and high carbon steels (0.13%C~0.64%C).

The experiment was carried out for low,

From the experimental result, it has been found that the degree of the negative segregation increases

with the increase of flow velocity and with the decrease of carbon content of steel,

The maximum depth

in the mushy zone washed by bulk liquid and the width of the mushy zone are calculated, and the reason of
the increase of the degree of negative segregation with the decrease of carbon content of steel is considered.
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Fig. 1 Schematic representation of bloom C. C.
machine at Kobe Works.

[N

ANANNANNS
RS

‘

WY,

N

LD

N\

N\

F
N

VIETETEITTTI IO IEEITTIII I ATFTIIITIIIGIIIRIIO2Ts
N

N

AL AT L E T NN R

L1777 =

!

Fig. 2 Electro-magnetic stirrer at the mold.

Table 1. Specifications of electro-magnetic stirrer
at the mold.

Stirring direction Rotation in the horizontal plane
No. of phases 2
Frequency 2Hz
Electric current Max. 2300A
Voltage Max. 100V
No. of poles 2

Table 1 @53
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& Table 2 i3 3EOMcHE L. Table2 iz
BEESMELRINTH D, 0.45m/min OEEE TH

Table 2. Chemical compositions of test steels and
casting condition.

Chemical compositions of steel(wt k) |Super-

i h
Kind of steel C Si Mn ) S Al (oséu)t

513 ~ |001~ |040~ [0015~ [0015~ |0.002~ |19 ~
Low Csteel |19 | 021 | o050 | 0023 | 0021 | 0047 | 84

Middle C steel | 0.45 [ 0.29 [ 074 |0024 |oo22 Joo27 |33

- 0.60~ [020 ~ [088 ~ |0018~ |00IZ~ |0.020~[17 ~
High C steel " 06, | 178 | 097 | 0026] 0019) 0030] 70

Casting speed 0.45m/min
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Fig. 3 Sampling position of test bloom.
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Fig. 4 Schematic representation of the variation
of magnetic field intensity at the inner wall of
mold.
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Fig. 5. Reclation between electric current ] and
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Fig. 6 Relation between electric current ] and Fig. 7 Relation between flow velocity of wood
flow velocity of steel U. metal and steel.
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Photo. 1 Dendrite morphologies near the surface of C. C. bloom (High carbon steel).
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cm/s OFHEECH L, # 2mm BEORI I THER X
Fazbetens, HMoCRENTIELZDEIRD
Hnrnu,

T kb, CBRIn=y v—V—voiRREIL
L, CEofmEEbii~y v— V- vOIEIXK%

B, RERBEMEE AL BT X T HES
=y v—/— vOIRERE T, RERREMEND
ESEEMEFRCEER CRIADIEZHETHT
a5 Ehbhs. LichtoT, <7 B0
B EE Y 52 5=y v — U — YN OB RBIEHT
EOBEME & AR RT 5, & OREOFEEE DS
B, OSBRI —ERILCBOATVS. O
W7y v — V= VOEDRWEE, <, v — V- VR
NT HEGBOBOLEN < » ¥ — /= VHIRWHE I
BLTHAL, - OBBERARGEHEEIKE (LD,
BRITESENTS LELORA.

BRFER CROMC MEEEC L >Th Blr X
W, BEEENDNELRBELARITERAREL LY,
L2 TEHERIUITI/NEL 257D Lvvbht Tk
b, TORAERDWTURT ¥ FF A4 EEORE EEE
HEOETEESIEND, EHEEIHEL IS LM
ENTWBY, L2 TARFECLS L UL~y v —
S vDIRETF v FS A I ARIEETHEELD
hp, A—EEEECICEOHENE & btk T hih
H—KT7 — AAR— 2V IRHEINT B EDRDHRT
WA, REEBTOMO CEORME I Z &
LBEOWICHEL, FYFFA bD—KRDT — s AL
— YV IR, BEREIRLALEEY S
holbEL b,

Pk, CEORAHMeOVWTRA—EEEE KT 5
=, v—=V— VgD, CRETI>TARTES
T HEAEEE L.

4. & B

BRSO b A SR N BRI RS E I X DB
Bhb, BEEEBT XY BRI AREOHAEY S
Cicl, BEEES 0.030cm/s OBA, BERMTEL A
RTEL@FOCERBEL, 2¥OREREEHL.

(1) HMmiEoHEnE &S CARFEXEML, &
IRl —HED S & TRMFOCEIMET T2 LAR
WE N %

(2) CEORZETCHRA—REEEREZETS~y
=y —volgyrRicy, CEIEMT L~y v—
V= vOBIRIAL IS0, BEHMENC X &y ZT 5
BBIL = o v — V= VORI IbHLLT —ET HDHIC
W, <y vV — VIBORMERFER TR AIRTE LI
ng 5.

(3) Co E@oElthfiy Ke L L, BiEY U
(ecm/s) &1, #@FDOCEY C(%) LT5&L K, & U
& C ORI R DEBRAD WAL
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