A Study on the Mathematical Model of a Symmetrically
Elastic Membrane under Moving Boundary

Sudeok Shon’, Junhong Ha"
"School of Industrial Design Eng. & Arch. Eng., Korea Univ. of Technology and Education
“School of Liberal Arts, Korea Univ. of Technology and Education

2 o
ol AAZE zhe A w4 o] S mddl] el AEtch B W] we) Hhake] dubE el M AElel 7 A9
ol o2 QA el Hule] & A AN} 34 neEe= ‘j‘*‘oﬂ el Aendg Aol Fragol e o3
o ool @aol ek B FANACH, 2714 o) AR A% Wl W} RA Wjel Edary olzla
Aejol e T oux] gheek B8F Zpgol ek A aS s, Alawle) Aeg A ik &
EA3 il 58 Aostith B84 ol Uehde Aee] 938 udshx e 2o EA3 Fo] med
mdo) xuiubg A AR g ARk,
1. A& oty wlx,yt) = T THEFY z=(z,y) ol thet ©
o] 5 Al EA(moving boundary problem)S %% Stefan A9 gtk A WA F5 @9 Al = FeHe
problemo] ZHiLe B)3=d] AAHQ B FANAN Fad TR TR A7, 7= o] @] el 27
7452 vehdtl =A% whd A (polar ice cap)o] = A, olaL 7 & HAE A % Frhe FHort. W
ofxu o] XA BATE ol FF R YERE oEHA 435 g2 ol el oja, = 77 FEAET
EA, A2 DHdeployable membrane) ¢HEILY] 25 & & ANHARI o] ofy} FEHS W= Bigtot) ¥
7] {18 ZAA ol swA|, /N "Hretractable membrane) glo] glow WAL ERA 2 ukg o] gl
A&l 27139S E94eh] g AAS =4 EFZﬂ SollA ut vE (z,y.t) o Fs A WY 52 T4 H
A ZrolE 4= 9t} o] A7 WIMsHA Yeh= 384 A A9 o =(0,0)l #HS F & 7 =(7,,7
o] s AdlA 4 F—‘]Jﬂr e Ao dlE ATt 3?” AL o3 )
TAE OFe o &S vE 5 Q)
R f/z/Q
T = odz
2. 0% AAE 2E @4 o 2 "
IBAAE 2t RS v 1] 22k s Al S Tl
7+ QER2)A Aol ey 2} Rde el SHo] Ao FAIE AEHd A
S8 o, v AEA] REE S}

[‘)211] 6211) 82w o /‘Ll aQquy 32My O] T 3&?:5_]_' 76]7:”0]5—7—, %@ 76‘
o ( or* oy’ )_ o oady | oy (1) 2o SEE o] g F FEo® o] Azbeial
+¢g:f7fm (zy.t) €% (0,7) Shbe en 02 o) A6 o3 Wl Weje] myo]x
b el W) WMol 9@ WY 2 o) WY 4T =

A7VM m (= ph), 4, hiz 242 A 7

ied
oxl
kS
o,
)
1o
—n
N,

¢

_1


mailto:sdshon@koreatech.ac.kr

e —{Z/} and € —;{((Zy))z} 3)

A7), ofd] HA o 2ol B vo|th H(3)E ol &
8 r& ot ol FE 9

- j— E h/2 1 V m o
T ) [’L/Q L 1|9 {em+e} 4)
__ K 1 v my o
n (1+v) [ v {6 te }
B8 o5 A A el waleln, e 2 wAE o
2 4 gtk

/Q;da: :”f(l“.zdz +%/{;(w@)2dz (5)

t t t

a(2)F R*IA Qo] WAL 3FH, (1) 2 «

olt), a#E=E A1) ¢ wuo Qoﬂ/ﬂ Zz 339
t}o-0 7 oFe ulo] oke da} 7+o 3] AL /1A

°ﬂ B3k gro] A()el|A F71E nE @t webx
WA= v 2k

I

oA Ak
Gh3)
]_

4

i

=

25 0
oo td

dl o
L

oEL UL

=
=
=]

e,k "5 AQ)el F7}

olgdALA 25 1AL €ry €ay

b, P2 00AM e =e"+e°+e'SF 2T

Zyzrol 218 tiistar Aol wheh A E-a) BEN
2 9+
n/2
= EQ Mf z{e"’+e”+eb}dz (7)
(1—27) —h/2
F h/2 ) w,:E.T W or
b= 2 Mf =2 Wy rdz == (MW, ®)
(l_V ) —h/2 w w
sTY LY

pE €™ and 5001] =golar, /—\1(8 )2 A1) A sk

mwﬁtt—{au) +(¢) /n (w,)? da:} )

K

TQL‘)‘/!;/U’[ dx y and b(t) (

)
ol gl= B4 7o 7] R AARAL wlzt) =0,

w(z,0) =wy, wlx,0),= wolth BANA 7 T=rT,
m,=7,=00th #3} n4Fe] nHNNE= wiz,t), =0°]

o =R NIOIE AR EHREND Ao
2 AFATAD] ALS ol £ 71 2ATALANRF
-2019R1F1A1058327)

[1] Ferrel, JL. & Medeiros, L.A., “Kirchhoff-Carrier elastic
strings in noncylindrical domains”, Portugaliae
Mathematica, 56 Fasc. 4, (1999) pp.466-500

[2] Ferrel, JL. & Medeiros, L.A., “Vibrations of elastic
membranes with moving boundaries”,
Analysis 45 (2001) pp.363-332

[3] Medeiros, L.A., Limaco, J. & Menezes, S.B., “Vibrations
of elastic strings: Mathematical aspects, Part one”, J. of
Computational Analysis and Applications 4(2) (2002)
pp.91-127

[4] Medeiros, L.A., Limaco, J. & Menezes, S.B., “Vibrations
of elastic strings: Mathematical aspects, Part two”, J.
of Computational Analysis and Applications 4(2) (2002)
pp.211-263

[5] Clark, HR., Rincon, M.A. & Rodrigues, RD., “Beam

equation with weak-internal damping in domain with

Nonlinear

moving boundary”, Applied Numerical Mathematics 47
(2003) pp.139-157

[6] Rincon, MLA. & Rodrigues, R.D., “Numerical solution for
the model of vibrating elastic membrane with moving
boundary”, Communications in Nonlinear Science and
Numerical Simulation 12 (2007) pp.1089 - 1100

[7] Ghuky, S. & Saha, KN, “Large deflection analysis of
curved beam problem with varying curvature and
moving boundaries”, Engineering Science and

Technology, 21 (2018) pp.408 - 420

- 924 -





