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Electromagnetic Sensor Just below Continuous Casting Mold by Using Magnetic Transformation of Steel
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Abstract

Electromagnetic sensor to measure the slab surface temperature of narrow face by using the
magnetic transformation just below CC mold has been proposed, noticing that the narrow face of
slab has been cooled below Curie temperature at the beneath of mold. The principle of the proposed
sensor is that the imposed magnetic field on the slab surface is governed by the electromagnetism
of slab surface, in other words, slab surface temperature and the induced electric voltage due to
the change of imposed magnetic field is measured to estimate the slab surface temperature by using
the relationship between electric voltage and surface temperature. As preliminary experiments,
laboratory experiments have been performed to clarify the relationship between the temperature
and induced electric voltage, when AC magnetic field has been imposed on the slab surface. Moreover,
plant tests have been conducted by installing the sensor just below the narrow face of mold to show
that the proposed sensor could measure surface temperature under severe conditions and
comprehensively evaluate the fluid flow and solidification behavior in CC mold.
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Schematic view of the proposed electromagnetic sensor
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Measurement system of electromagnetic sensor

B L7 o — O FEHE A MEE 5 720 FERE TE
BradT o720 BEARIIZIL, S50 7TV BRI AL
1300C £ CThNEFRICE D721, MEL 7285 > 7o -
FHZHiR LB v —%EE L. 72, SR T
VET T lmm OFEICBESZ Ly ML, o7
VOIS LT A NV ORBEEZA LB L7z HIERERD
—FlE LT, kr— SR MO 30mm OfF R %
512R L7z BiflE Curie S &) HARMNIC B VT,
B A VL > THE SN ZBENITIT—ETH DL,
X 5 FEICR L7-#iPAlC BWCELESZL L TWA T E
Whhb, T, TORMNTRLHAIZOWT, £IH



EiHEHNE T CORMDB[EREER L -ERE ¥ — DR

6.15

6.1

6.05

AN

o

o
a9 ©
© o

///

5.85

Electric voltage (V)

o
©

5.75

SRS SR U AU RPN ISR AR S i, 2

5.7

700 750 800 850 900

Temperature (degree)

5 XZ7REEEEMREINIIZE > TRATESINFEE
2B & DR

Relationship between slab surface temperature and

induced electric voltage of secondary coil

950 1000

60

860 u
850
840
830
820
810
800
790
780
770

760 |

Measured results

Approximated curve

Temperature (degree)

0 0.05 0.1

Z-Zy (V)

6 XTT7RMEEECHHICMINOFEREHEDERIC
BT 2L

Approximated curve about the relationship between

induced electric potential of secondary coil and surface

temperature

0.15 0.2

50

40
30

(degree)

20

10

Temperature of sensor

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210

Casting length (m)

®7 $EROBR Y —AHREOREZL
Successive change of sensor temperature during casting

FOE B AT WEIL & RliREOBRAEZ KD 72 (F
6)o (1), 2) MR TEZRATERBREHIT LI LD
TXb, WETHKRBETTF Y M FAMIBWTIE, (1), (2)
K& A CEERER R SR RERE T HET 5o

V=2-1Z7, (1)
T=-20065V3+8752.8V%— 1390.8V + 858.8  (2)
R2=0.9967 (3)

ZZT, T (degree), Z: BT (V), Z,: T
O I A VEE (V)o

3. TS PMTFRABMILBEHE
EEE
Al L 72 BEfG Y o — 28RV 0 — OV IE T IZREE L
oo BWEV =3 AT VL AHIBEMEELRNIHEM L,
POWNTRE 7 W EI AT ) E & L7ce SRRV T ICIE 2
HIET H720, Fih, RBUTEZToCberh— il
MOEEHIB L Z—EHEICRIFT 223 TE %, 2721,
FRENE T o — 2B 5720, HFhobOmES
BUCXZIE N 7 bR E S NG, 2T, Bkt v —
IR R 2 B L i O BRG » = AR DR AL
A L7z, MERRO—BIZR 7 I\IRTA, $hEhot

# — B TEHER

x®1 TR TIMDEERNG
Casting conditions of plant test

Slab width 1000-1800 mm
Casting speed 0.75-1.2m/min

Middle carbon Al-killed steel, low carbon Al-
Steel grade .

killed steel

(i) Vertical position: just below the narrow face

. of mold
Sensor position | ...
(ii) Distance between sensor and narrow face of

slab: 30 mm
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