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Abstract: A mathematical model was established in this paper to deduce unknown surface temperature
and surface heat flux density in the process of 1-d unsteady state thermal conductivity based on the tem—
peratures measured at each internal temperature measuring point in casting strand. Difference equation for
each node was established by using heat balance method, and through the introduction of sensitivity coef—
ficient, the initial boundary conditions was optimized through Newton iterative method. In order to verify
the correctness of the mathematical model, through exerting heat flux with given density on the solid sur—
face, it was found that the heat flux density obtained through deduction coincided with the given value. In
addition, the changing rule of the heat flux density on the surface of the casting strand in the process of
secondary cooling during continuous casting was analyzed.
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Fig. 1  Physical model
1.2 SR

FERRIEUK g A il K13 i g s
IR ES B EAD RS T AR R
TTEERE, BINE Z e NHA Y e I R S HRIA
RUABESLHIID RS Zd B 5 | AvZ Rk SE

KA T RoRi(i=1,2, -+, N,) IRZIPR S
MR, T; (q) Foom i(i=1,2, -+, N,) BT ZIME 5
T R -

J(q) X q KFHASFEETES:

qu>=<7T—77un>§3<ﬁ<@> =0 (7
ﬁtiﬂ%( To(q)) 52X HREE R, I (8) i
e
i T: O T
2 (17(g)) =LY (8)
q oq

2 J(q) =f(q) . KM Newton 2R EIZAF
LTI

_ _f( ‘Io)
D=9 Cgy) (9)
AN RIS R

qlq;% <e (10)
B LR, R X AT 2 e R RO B

SEEe T IR .

RIS PRI AR RS, 15 e R 22 SRR IR, R
1 ERECARRR P RIZ D FER ¢ (1) AER, KR
T8 Ti(q) 2 Rer PR I Sy T 0y
J7EREEHE, SR TDMA POKigR A H R
1.3 RIABUR A AR A R R

AT BIE bR B R RUR A SR A A TE e
L B DRI RS RIRIG S T — 4 F
SRR R B, BT ST A I 2RO TR
TEAEMIGM:, R M bk S R B e B R
B B E S B E R , DUHORIE & [R]RE
KRB TEMRIE (201 2 BToR) o

1000

8

B
]

EME/(Wem Y

3 i 4 A

2 PR R AES TR E R TR
Fig.2 Input value vs. calculated value of heat flux density
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Fig. 3 Schematic diagram of the equipments used
in the experiment
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Fig.5 Heat flux density changing with time in x direction
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Fig.6 Heat flux density changing with time in y direction
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Fig. 7 Heat flux density changing with surface

temperature in x direction
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Fig. 8 Heat flux density changing with
leidenfrost temperature
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Fig. 9 Heat flux density changing with surface
temperature in Y direction
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