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Diéu kién ton tai cia song Rayleigh
trong vat liéu Micropolar dang huéng

The condition for existence of Rayleigh waves in isotropic micropolar material

Tom tat

Ly thuyét dan héi micropolar hién nay duoc sit
dung réng rai d€ mé ta iing x co hoc ciia cac vat
liéu cau triic trong. D& danh gia cac tham so vat
liéu, cac nha khoa hoc giai bai toan ngugc tir cac
phuong trinh tan sac dang hién ma cong thiic van
tocséng la dang don gian nhat. Cong thifc van tdc
song Rayleigh trong vét liéu micopolar dan hoi
ddng hudng dugc dua ra gan day béi Vinh va Giang
[1] bang phuong phap ham bién phiic. Trong bai
béo nay, cac tac gia ciing da chitng minh su ton

tai duy nhat ctia song. Tuy nhién, trong [1] diéu
kién ton tai cia song Rayleigh chua dugc thiét lap.
Muc tiéu chinh ctia bai bao la thiét 1ap diéu kién
can va da dé ton tai song Rayleight trong vét liéu
microplar dan héi ddng huéng.

Tir khéa: micropolar, song mdt Rayleigh, van tc séng
Rayleigh, phuang phdp ham bién phuc, diéu kién ton tai,
tinh duy nhat

Abstract

Micropolar elastic theory is now widely used to describe
mechanical behavior in internal structural materials.

To evaluate the material parameters, the scientists
solved the inverse problem from the explicit secular
equations, of which the formulal of velocity is the
simplest form. Using the complex function method
Vinh and Giang [1] have established the formula for
velocity of Rayleigh wave in isotropic micropolar material
recently. In addition, the uniqueness of Rayleigh wave
is proofed. However, the condition for the existence was
not etablished in [1]. The main purpose of this paper

is to establish the necessary and sufficient condition

for existence of the Rayleigh wave in elastic micropolar
material.
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1. Gi&i thiéu

Ngay nay, vat liéu cé cAu tric trong (internal structutre hay microstructure)
xuét hién ngay cang nhiéu trong cac ng dung thuc t& nhw vat liéu xép
(porous materials) [2], vat liéu d4t gia cudng (reinforced soils) [3], hodc vat
liéu hat nhé (granular materials) [4]. Xwong (ngwoi va dong vat) cling dwoc
xem nhu 14 vat liéu (tw nhién) cé cAu trdc micropolar trong [5]. Ly thuyét dan
hdi ¢ dién khéng du dé& mo ta ng x&r déng hoc cua loai vat liéu nay. Dé
mo ta chuyén dong cla ching, Eringen [6, 7] da dwa ra ly thuyét dan hoi
micropolar. St dung ly thuyét nay Eringen [7] nghién c(ru s lan truyén cla
séng Rayleigh trong méi trwérng dan hdi micropolar déng hwéng va phuong
trinh tan s&c (dang hién) da dwoc tim ra. Céng thirc van toc séng duoc thiét
lap gan day bdi Vinh va Giang [1]. Tuy nhién, trong [1] cac tac gid chua
chirng minh sy ton tai va duy nhét clia Séng Rayleigh trong méi truong
micropolar.

Vi vay, muc tiéu chinh clia bai bao chirng minh sw tdn tai va duy nhat cla
séng Rayleigh trong vat liéu micropolar déng huéng. D& thuan loi cho viéec
chtng minh, trong bai bao nay sé trinh bay mét cach ngan gon cach dan ra
cong thirc van téc song.

2. Cong thirc van téc séng
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trong do, JZ—(;*'S), z—(1+¢) dwoc chon la cac nhanh chinh cua
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can thire. DI v&i cac gia tri thwe ctia z € (1+¢&,—+¢) phwong trinh (2)
twong dwong véi phwong trinh (1). 4

Ky hiéu

L=[1+8,l+8],S={ZEC,ZGL},N(ZO)={Z€S10<|Z—ZO < &}
e

véi € la mot sb dwong dd nhd, zo la mot didm nao dé trong mét phang
phtrc. Néu ham Q < C 13 chinh hinh trong mién Q < C thi chung ta viét
@(z) € H(Q). Tl phwong trinh (2) ta c6 ménh dé sau:

Ménh dé 1:
f(2) f(2) € H(S)
f(2) f(2) 1a ham bj chan trong N(1+¢) va N(l1+¢)

(fy) f(2)=0(z) khi | z|> .
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(f)) f(2)1a mot ham lién tuc tir bén trai va bén phai cla
L [8], v&i cac gia tri bién tir bén phai ctia f(z) 1a f(z) va
céc gia tri bién tlr bén phéicia f(z) 1a 1 (¢) dwoc xéac dinh
nhw sau:
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Ve
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X 4
Bé chirng minh dwoc y; ta phai chu y rang [8]
1
logg(1+¢)=0,logg(—+¢)=0.
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Xét ham @(z) sau:

D(z) = expl'(2). (5)

Ménh dé 3:
(4) ©(z) e H(S)
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Theo cdng thirc Plemelj [8] ta c6 thé suy ra ngay ham
®(z) thda man cac didu kién bién:

,telL.
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Bay gid ta xét ham

P(z) = f(2)/ @(2). (7)

Trong [1] cac tac gia di chirng minh dwoc P(2) 1a moét da
thirc bac 2

P(z) = 4,2° + 4z + 4, 8)
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Ménh dé 4:
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e
Chuy:
(i) Do tinh khéng lién tuc cla ham f{z) trong khoang

1
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trong khoang nay. Diéu nay cé nghia la nghiém cta phwong
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Ve
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Y

nén, theo (i), hai nghiém ctia phwong trinh P(2)=0 ciing

s X 1
nam trong mién SU{l+¢e}U{—+¢}.
e

(iii) Theo ménh dé 3 thi thay vi tim nghiém ctia phwong
trinh siéu viét f{z)=0 ta sé tim nghiém phwong trinh bac hai

1
P(z)=0 trong mign SV {l+¢&}u {;Jr el

Phwong trinh nay don gidn hon rat nhiéu phwong trinh
ban dau.

T cac chl y trén ta di dén dinh Iy sau:

Dinh ly: Néu séng Rayleigh tdn tai thi n6 1a duy nhét va
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3. Diéu kién can va du dé ton tai séng Rayleigh
Ménh dé 5: P(z) khéng cé nghiém trong khoang
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Chirng minh: Gia st P(z) cé nghiém trong khoang
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v
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Ménh 38 6: P(z) < flz) v zc C.
Ching minh:
Tw (¢,), (2)taco

P(l+&)=0, P(l+g)¢0, fd+e)=#0, f(l+g)¢0
e I

X 1
f(z) va P(z) déu khéng co nghiém trong doan (1+&,—+ &)
e
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Két hop véiménh dé 3taco P(z) < flo) v zc C.
Dinh ly 2: Didu kién can va da dé ton tai séng trong moi
trwdng micropolar la A,<0 hay

Q2+e)
vit+e /l+ &
e
Chirng minh:

Dé chirng minh dwoc dinh Iy trén ta can chira

A =1,-4-2¢c+ <0

(13)

A, <0 thi séng Rayleigh khong ton tai.

A, <0 thi séng Rayleigh ton tai.

Trwong hop 1: A=0. T dinh ly Vi-et va P(0)=0 ta co6 P(z)
c6 2 nghiém ddng thei bang 0. T ménh dé 4 ta c6 f(z) cling
chi 2 nghiém ddng thdi béng 0. Didu nay chi ra rang séng
Rayleigh khéng ton tai.

Trwng hop 2: A;>0, vi A,=1. Tl dinh ly Vi-et va P(0)=0
ta c6 P(z) c6 2 nghiém z, =0, z, <0. Tl ménh dé 4 ta co
f(z) cling chi 2 nghiém z, =0, A, <0. Diéu nay chi ra rang
séng Rayleigh khong ton tai.

Trwdng hop 3: A,<0, vi A,=1. Tl dinh ly Vi-et va P(0)=0
ta c6 P(z) ¢6 2 nghiém z, >0, z, > 0. Tir ménh dé 4 ta c6
flz) ciing chi 2 nghiém z, =0, z, >0. Theo (2) thi {1)>0
va theo (7) P(1)>0. Do vayP(1)>0 =0<z,<1. Vay z,
chinh la nghiém cla phwong trinh tan sic twong ng voi
song Rayleigh x, =z, théa méan 0<x, <1.Diéu nay chira
réng séng Rayleigh ton tai trong trwd'ng hop nay.
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