i
0 7 FAXFER (DR AMM) Vol 23

E3A4F 4 M Journal of Chongging University{ Matural Science Edition) Jul 2000

SLEHRS 1000 — 5822000104 — 0064 - 04

é(F’é? YIN. 113 Rayleigh 3%

kxR, FoE', A R _E R E

(1, ¥ KF ;tﬁlsﬁ#%.i& 400044; 2. B EHRF WHA HAL  637000)

W F: A NS T Rayleigh ik e it £, XK K T, Rayleigh EORBHRAE N ER S
Ala b EHiES. W TFEMA HhH 0, K Rayleigh ik eh 2 X £ HFE &, E N i
FORAREEE AR FEAAMLOE AREFE AFSRFAIRALRAANE, HADENE
ARG A FRE T REM, AL REN T e h o Rayleigh it H EF R,

F @A B, JFPJFfJ im’F']zﬁL

hES#E: 034741 SCEEARIRE A

E+TH gV TESHAEB RV 78
IR X EENE ~ETE EEEEN R4 ELHEBEH 0, Tp S, 5H 8RS
HhEME, BRACENX—-BAFEEHETHIB&E

FUMN BTN AEAENE R, - R o = oy — Sk
BHEHR L HBEEEERERMES S BRYEW. Fo= Ty S% (3)
FEHEMERSE B RN TR LT ES S 5 -5 _ g
SRR Hooke B Rayleigh B F5 3 B B0, o
1 BERNGB EANEBEMET, | o, 1< 1, E— B3 5 100
2,08 SRR TR AT 5 L ERFIRLRS 6l T st s
H B Rl — B A A L5 R oz zpr, BHE, BE ST T R T ek
*E Oy = Sy + uk,ps?of + Sgﬂua’.? - um-msgf (4)
=z, + u{x.t) (1) Ta = Su+ Shu,
BEUB LMWL ACHE sb SRBER Y ke (MIBTE )
FEHITE Tu+plfi—w)=0 (5)
Sh+af=0 {2}
R o H/, U AHEESE N BNEE tOmAT AP o BRIHEBEASEEARED o 22
VIR Cauchy L h BEH -EPKEN HEE X P of ok = 32u;(ﬂ11r)~
P-K WS A BICH oy T, RS, JeXB7):. 0 2 #0n ¥
MPHEN S S, AT e, (@R M Hooke 11
. ) it P
% = 7Ek'PTN = }_E}""JE"'I{S"J"1 sy = LASKS . G348 *+ Brbin ) e (0)
E#..n = 5;\,, + eu, ,
;= det(4,) KHNEHR D e, SDEFUBE Cauchy £ R

- A ERE 1 1999-09-30
ESTH . AFBSERERTEESTREFHT B (PLNITOS)
(EE@E HEEML) BERAL ERAYHE. BV EEGRASOR TS THE.



http://www.cqvip.com

FUBAEEAMN xR F.

#7 K 71 B & Ravleigh & 65

BI;HJJ = (u)ll.‘ij + uJJ.A'J }KE (7)

AyG 2R Lame BeER B A4 HR(S) B4y . (6)
T ATLAN u, 2, B H

i Q
(-A + G] W, + Gu!.mm + Skmuf.km +

pf}‘. - i, + f{;u,‘q:l =1 {&)

Rt R B A /L B Hooke 1+ B 3H A2 41 H18. 40
RWMENRYE6. L =057, =0, BB Ky F
WH R

(‘J‘ + G}um.mf + Gul’.mm + ngu{.km - PI’;!J = U
(9)
IR A — R WL EE B (0 MBI IF 69 41
EHRENLRBIY 0y Mo, BRE ST H 45 3 5,
Mp RO RREOHFEGTE .

Skne = py Ty 'y = P
HIEPI B, FUH Nanson (9] 8RB Ry 1 %
TR MR &
ealla:lnk = ,51‘ [‘IDJ

Ty ~ ﬂléz‘iqunpn., -

K= p - p BNTEESE . 2 0 RE 2 =
0L, ,R010) By BERN

oy @ -
Glupg+ uz1) = Shuza+ Shuy,+ Shuya = p,
A{ﬁ1.1+ u32+u33}+26a23—

S%hlury = waz+ usa) + SSua g+ S%uay = pa

0 -
Gluyy+ uga) — Shetey 1+ Shuay + Shuqy = ps

(11}
2 ¥ZEA) Rayleigh ik
W AR, FNTLRANT
=1 p1 =0
Ty ) £ ) (12)
p=10 pr =0
EEMTEANE
1220, = Uexpl—axy + ilsay ~ pt)] 5 = 1.2

uy = 0 (13)
R = iaus.p U MAER B REER
a FIERER s Mp HLP. DR « BB VR, 45 =
W ox; FEfEHEATE.
BRI LA FTR IR ax| .ox, 9 B A ES
HHRE S, MEFP BRXF U U, A%
7

“AAH2G + SN (G + Sh)al - pp? ~ias(A + G) }rUlJ m
= 14}
L ~las(d 4+ G) (G H SIsT 4 (A + 26 + 800 - pp U, 0
L'-l L;g ﬁjF?ﬁ%*ﬁﬁﬁ'ﬂﬁﬁ?oﬂUﬂ@gﬁ? i L 1 N S?} — S?z _ sz"".‘iz
%chi.fugﬁ 520] - A+2G + SI'.‘.'Z
; ; Ea S - S% — ppl st
(G + 8Y, e n. a _ -1—3“.= 11~ Q2 — gpT s
_h‘)[‘ﬂ"f C +Sl_})\ 54 52,_-" 1 + G+Sg1 (]6}
0_1[1 L ShoSh L gptr 548 o, M oo S, HR(14) 595245 3] N
2 A+2G + 8Y%, A+2G+ 8% UL UY = Als e
Sth = Sh opt /st . (17)
L+ G + 8% ﬁG+;l3)3]+ [Uhul]:Az[“Ea,s}
S~ Sm _._&M_) _ _ o ~
{1+A+EG+SQ: A+2G + SY, “ = Awexpl =+ iory - po)]
g g 1,1 1A azexp[ — @axa + ilary, — pr)]
(1 L 2 D:z _ ppTiE ): 0 (153 (18}
G"LS:g G+SEZ N1=L41018xp[—u;13+:lfs.r]—pr}}+

HOE 5 F 3« KRB o, Fia, FmIERL B R

Agvexp[ - @awa + 102, ~ prl]



http://www.cqvip.com

60 FERGFFR

LA A F )

2000 F

ERADHR py prp; NB HEED uy = 0.0y, =
w7 = 0. RARRRAGBAXT A A, &R RY

r - 5a1(2G + S%)

L[u - 855 = (A +2G + 855)a?]

AL BEREERERFETARANE. B
2520101(2(} + Sg:}lG + Sg:) -
({2 +2G + S%)ei— (4 -58%)]-

[(G+ S%hlai+ Gs°] =0 (20)
ElAEE
C = E Y o= 1"‘_—[‘2[(:% Al Tz 70
S (21)
/G _ Sh _ Sk
tz_’\flp T']_-__G— Tz-_G_
W *
¢ =cz~.,-"’y2r1-(l—y2]t2 {223
FR20) JUERMTREHESER
_\.'6 - 8(1 - ‘zg)yd +.
. _ l 2 _ _ 2 1 - 2U 1_
B30 -8+ g8 - - g 2]
2u _
16(1—!3][1 ﬁ)mj—o
(23)
A
— S‘:’: _ T2
ﬂ_z{c+sgl) T 2(1 + ) (24

A21) ~ 2 FERITE C WEFILR . 52K, &
(16) TFRAIEALE ay.a; FHIR

T = I' 2( U} (253}
N 1-20 ™
=
- '| C; 1 T
{25b)

e
ZJFI'Q T1
2

1 2(1 — u] =0
1-2u T2

TR

1[(}52*(64‘8::}0" A -I 0‘
~ 2s0,(G + SO A,- Lo
(.‘2
—2+ Ts T
CH (26)
- —= =
! 1+ z =0

WaL(18) EAHETE r, = 0 LAY Ravleigh 3,
3 BIMhaEN Rayleigh % oK 898 Wi

MR RIEHFTE ox, coxz.0xx RSN ITE
J5 1] —2, %t F Hooke 4, AT LA (22) #01(23) 1§
HHIR S13 Rayleigh B B SRR M T &1t

1) Wik SY, = 0.:(23) B(22) iR

1 -2u 1-2
y6—8y4+8(3—ﬁ)y2—16(1- l_uu)=0
(27)
c(”2 _ S?]
C% —y%-‘-? f28}
R v HFTBQT) B R TR, ¢, = /9 JIRE o

F I J1 Hooke 1 & Rayleigh &E ﬁﬂfx“ﬁ(%}
|5
SU

1
11
c(” = c% + ?Cé

. 1
HERES), >- &20 JRayleigh I S 7% , FE SR
<2

RLA(SYH >0) BBEE  SEENIBARE.
2) A Sy = 0,022V mH

(2.’ S
—yz—(l‘yz} éz

_ Sn\_ Sz
C2 - y%(l +F)_E_
TR BARE, CRFERALRY 3. BN & >
0, B I
5%

2
=

l+G

TR FEFRALROTS RIERERSE 4 Tk


http://www.cqvip.com

EARER § Y BER F.

# B F ¥ Rayleigh & 67

ELR A EATE

St
. G 2
2T ST+
L

3) sy, = 8% = 5. (22) @A

CE3:: S
cz " -‘%(1 * ED)
FE23) AT, v FEERELRCY > 0,0, > 0,01
>0 y; BIERFHEXK

SR
G 2 So o _
¢ “Twzy ™ G~
1+ G
BEABTTLBIHE.

MEHE(2) GHEQ) HHERT S5 = So BAIF
B123) Ry, = 5, BHRAFERNHBEERX
B(ED,

cr B o S
c: ¢ G

il SQ\SZQ ﬁﬂﬂaﬁiﬁ v =0.25
$,/G.58%/G  —0.10 —0.05 0.00 *0.05 0.10
cee, D.864 0.892 0.919 0.946 (.972
c'ec, 0.964 0.942 0.919 0.B% 0.872

$E W

f1]

(2]

(3]

(4]

[s]

(6]

(7]

(8]

[9:

PRAGER W. The General Vanational Principle of theTheo-
ry ofStructural Stabiliey[]] Quart Appl Math,1246.4: 378-
384.
HILL R.OCn Uniquencess and Stability in the Theory of fi-
nite Elastic Stability[ 11. ] Mech Phys Solids, 1957.5:229-
241.
TRUESDELL C.NOLL W. The Nonhnear Field Theory of
Mechanics, Handbuch der Physicsl M 1. 11173 . Spinger- Ver-
lag.Berlin and Ne York, 1963.
HAYER M.RIVLIN R S. Propagation of a Plan Waves in
an Isotropic Elastic Material Subjected to Pure Homogeneous
Deformation[]] Arch Rational annl,1961,8:15-22.
HAYER M,RIVLIN R 8. Surface Waves in Deformed Elas-
tic Material[]]. Arch Rartional Annl.1961.8:338-380
ERINGEN A C.SUHUBI E 8. Elastodynamics[ M] Acad
Press New York and London, 1974,
JASSBY K, SALTOUN D Use of Ultrasonic Raylegh
Waves for the Measurement of Applhed Biaxial Surface
Stresses in Aluminum 2024-T351 Alloy{]]. Materials E-
valuation , 1982 ,40:198-205 .
MBI SEXE . RENAEFRERMENDH TN
[1]. 8L TB¥#H.1998,20:31-36.
ERT . EEHESAEHEEM(M] BE.BLELE
AR UWAAE, 1985,

Rayleigh Waves in Initial Stress Field

ZHANG Pei-yuan', LU Xiao-xia', YAN Bo'. WANG Tian-gen®
{1. College of Civil Engineering,Chongging University, Chongging 400044 , China;

2. Mechanical Engineering Delartment, Xinan Petroleum University , Nanchong 637000, China)

Abstract: A calculation of velocity of Rayleigh wave in initial stress field is researched in present paper. Under this

circumstances the Rayleigh wave propagation is a motion of small delormation superposed on a pre-stressed configura-

tion. Because of effect of initial stresses the formula for calculating the Rayleigh wave velocity is complicated . Amend-

ing the elastic modulus of the media by use of initial siresses the equation of the Rayleigh wave velocity can be trans-

formed into a simple algebra equation of degree,in which terms of degree 5.degree 3. degree 1 are vanished. This e-

quation similar to that is in no pre-stressed madia is solved easily. The numerical result shows how Rayleigh were is

evidently aflected by pre-stresses.
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