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Abstract

The present paper studles a continuous casting problem of two phases:

FH (u} R s, . -
T + B (i) P Au=0 in £ (&}
where # 5 the temperature, H{x) is a maximal monotonic graph,

Le=0Gx (0.T), where ¢ = (0, o) > (0, 1) stands for the ingot. We obtain the
existence and the uniqueness of weak solution and the existence of periodic mlﬁtiﬂn

for the first boundary problem.
1. Introduction, Definition of Weak Solution

There has been much work on the steady-state s-;:rIutL;:rﬁ of the continuous casting
problem (see [1Jand C21) . Using the variational inequality method, Rodrigues studied the
one-phase time dependent prﬂblﬂﬁ (see £31), In this paper, the two-phase nonsteady state
problem is discussed, and the existence and the unigqueeness of its weak solution are
obtained under the conditionn that & {#) , the velocity of the ingot, is non-negative. Also,
the existence of its periodic solution 151 studied, Some of the methods used in (41 and 5]
are used here, and under weaker conditions, we get better results. 0

Assumé that ¢ = (0, a) * (0. 1) denotes the ingot,

a0 =236/ 3,0=230,/T

Define: N—-"
V= (35, 32), @y =G X (0, T) s

Let the boundary surface of the solid and the liquid be ﬂ
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') = {z.20 €EG:Pix.2) =0, DPE 2! (£25)
Let u = u (2, z t) stand for the dimensionless temperature of the ingot, and assume u =0
in liguid and <=0 in solid. Let the velocity of the ingot be »=hb{t)z.

Locking for the nonsteady state solution of two-phase problem means finding a pair
(%, i, P) , such that:

-::‘%Jraib (£ E’;“;‘—-au;u. (z, 2) € G, (), 0-T¢<T ERYTRY
" m=g, (2 2 €3G 0<iIT (1. 2
w, = h,, on G, {0 (1. 3)
w=0 (s 2 €l@®, 0<T¢T (1. 43
auia‘ﬂ 5&;3‘:‘ i-l_.
I:m —+ Eﬁ;j!li—-g_ als )@, + P, (1. 5)

where a,, a, and a are positive constants; r () isacurve on G () =G X {¢}: G, (D) is a
domain bounded by Tcu and 3,G(f) =36 X (t}:Plz = ) isa o' function in &y such
that
ra = {(z, 2 )€ Zp; Bz 2 =10}
@, &, ) #0 on I'®
Bz, = £ =0 in G @; $x =z H >0 in G )

The functions k; and g, are the initial and boundary data; and &= |J I'{& is the “free
: L

boundary” .
The above fomulations can be obtained either by establishing mathematical model

directly, or by using a coordinate transformation z = z + J‘b {#) d7v in the corresponding
4

problem of (1. 1) — (1. 5) where b(t) = 0.
Definition of Weak Solution: Let

a1 1 u =0
Ha =<[—a 0] u=0
T w<_0

Assume that & is the initial temperature, &, is an arbitrary bounded and measurable graph
in H (k) . Then a pair ( w, £) is called a weak solution of (1. 1) — g B oy i

ECH () ; (1. B)
we LE0, T H'(GD)) 4 S
the trace of = on 3G X (0, T) is g (1. 8)
and
J [@%%—Fb{ﬂ ;%'E—* Vu e ?t}}j| + Epdadz = 0, (1. 9)
Ly .o @ (i

holds for any ¢ € H (2;) with ¢ = 0 on 3,9, where 3,0, is the adjoint parabalic
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