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This paper presents, which describes a problem of mathematical design of
phase transformations. The main point of the paper is about transformation the
solid body in a liquid. For the modeling of this process the classic model of Ste-
phen is used. The problem is solved by using the Galerkin method. Also, some
examples of using Stephen model in daily life are designated.

K neobxoaumoctu pemenus 3agaun Ctedana yacto NPUXOIAT MpU Teope-
TUYECKOM MOJICJIMPOBAHUM TPOLIECCOB TEMJIO-MAaCCONEPEHOCca, COMPOBOKAAI0-
HIMXCSI U3MEHEHHEM arperaTHOrO COCTOSIHUSL Cpellbl, B MEPBYID OYepellb ee
TIJIABJICHUEM WJIU 3aTBep/ieBaHueM [1].

PaccMoTpuM OoCHOBHBIE MOAXOABI K pelieHuto 3anad tuna Credana ¢ BbI-
JIelIeHneM TpaHulbl (ha30BOTO MEpexoia Ha MpuMepe IpocTeiiiel 0JHOMEPHON
omnodasznoit 3agaun Credana. Paccmorpum orpezok Q =(0, /), KoTopshIii TOY-

kot x =E(¢) (rpanuna dazoBoro nepexona), £(0)>0 pazbuBaercs Ha JaBE IO-
001aCTH:
Q' (1) ={x|0<x<&®)},
Q (t)=4{x|&{t)<x<l}.
ByzieM cuMTath Temneparypy (a3oBoro nepexoaa paBHoil Hymo (u° =0),
II03TOMY B TBep/oi (pase, koTopas 3aHuMacT obsacth Q°, monoxum u(x,t) <0,

a B xuakoi (o6macte Q) — u(x,t)>0. Jlis onpenencHus TeMIEPATyphl B
KUIKON (paze paccMaTpUBAETCS YPAaBHEHHE TEIUIONPOBOJAHOCTU (OJHOPOAHAS
cpena)
2
%_8_@2120, xeQ'(t), O0<x<ig(r), (1)
ot Ox
a ISl OTIpEJICIICHHs TEMIIEPATyPhl B TBEP0H (aze paccMaTpruBaeTCsl ypaBHEHHE
TEIUIONPOBOJAHOCTH BUA (OTHOPOIHAS CPea)

2
a—u—a—?:O, xeQ (1), E&@)<t<l. (2)
ot Ox
JonosnHum ypaBHeHue (1) HaYaJIbHBIM YCIIOBUEM:

u|t=0 =u, <0, (3)
[IycTh JIEBBIM M MPABBIM KOHIBI OAIEPKUBAKOTCA IIPU 3aAaHHOM TeMIepa-
Typax:



ul x=0 = uc ? 1/[2 ‘x=l = 1/[0 ? (4)

Ha rpanuie $ha3oBoro nepexoa BEIIONHEHBI CIEAYIOLUINE YCIOBHS:
ou, _ Oy _dg

w07 Ogy o,

[TocTosiHHAs y CBsS3aHa C SHTAIbIUEN (a30BOro mepexoma.

Jlns pereHust JaHHOM 3a1aun ObuT mpuMeHeH Meto ["anépkuna [3].
Cnenaem B 3anaue (1) — (5) 3ameny

u(x,t) = @(x,1) +v(x,1),
rae v(x,t) — HoBast Hen3BecTHas QyHKIMS; O(X,7) — QYHKIUSA, yIOBIETBOPSIO-

U, =U,

)

x=£-0
x=E+0

masa yCJIOBUAM

Qoo TUes @, =Uos Pl =0.
CornacHo metony ["anepkuHa penienne 3aaaun Oy/1IeM UCKaTh B BUE
V()= e (00, (x.0), (7)
k=1

rne ¢, (t), k=1,...,n, — HensBectHole pynkuuu; ¢,(x,t), k=1, ..., n, — Koop-
auHaTHble QyHKUuU. OyHkuuu ¢ (), ..., ¢, (f) HallJeM U3 yClIoBUS OPTOTOHAJIb-
HOCTH HEBSI3KU QYHKLIUAM @, (X,1), ..., @, (X,1):

ic’k(t)akj(x,t)+ick(t)bkj(x,t):fj(t), j=1 ., n, (8)

Havanbnbie yenosus ¢, (0)=c;, k=1, ..., n, uis cucremsl (8) moaydum,
PEIINB CUCTEMY JTMHEHHBIX alTeOpandecKux ypaBHEHHH

Zc,?gk/. = hj , j=1..,n, 9)
k=1
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