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, k> K k Vlims
k ¥ fim ,
k . (20)

vim i, 2. vim vi= 2 860. 8 m/ s, o ; vlim

Xx- z o= 1173.7mls, v = 603.29m/s, v = 784. 51 m/s.
1

Cj / (N/m?) P/ (kg/m?)

N p.
M, M, M M, M, M3

Cy 25%9.877x10° 12.6450% 10° 2.0798x 10°  30.9320x 10°
Cp 111.362x10° 1.5202x 10°  4.9554x 10° 829 0x 10°
Cs 11.362x 10°  1.7986x 10°  1.6181x 10°  3.420 0x 10°
Cp 259.8677x 109 2.8377x 10° 28.7650x1¢°  36.0720x 1¢°
Cy 111.3462x 10° 3.3255x 10°  7.7558x 10°  0.000 0x 1¢°
Cy 259.8677x10° 3.9558x 10°  40.5670x1¢°  14.870 0% 1¢°
Cu  74.230.8x 10° 0.7381x 10°  0.677 1x 10°  1.431 3x 10
7800  460.79 1600 2000

R, /mm R, /mm h ¢/ mm h ./ mm
140 190 5 40
[12].
2 m/s
Vi (k - ®) vy,
SS ED SS ED
M, 885.72(k= &) 726.17 (k= 65) 2 620.8 1265.6
M, 738.31(k= ®) 642.47 (k= 171) 2 152.4 650.55
M, 883.89(k= o4) 836.34 (k= 175) 2 079.8 845.96
3.2
ABAQUS . , 200
, 5 , 20 . 200
Di, 4 , i
0, 1< (0.002 54+ 0.005(i— 1) )/vp,
pi= ) i= 1,2, .,200, (21)
5x 10°Pa, ¢ 2(0.002 5+ 0.005(i— 1))/ v,
, Up . , , 200
L1 _
, 6= wmax/wsa. 5 Ml,
, [=05 , ,

(61 & 83).
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On the Critical Velocity of the Sandwich Cylindrical
Shell to Moving Internal Pressure

ZHOU Jia- xi, DENG Z- chen"’, HOU Xiu- hui’
(1. Department of Engineering Mechanics, Northwestern Polythechnical University,
X7 an 710072, P. R. China;
(2. State Key Laboratory of Structural Analysis for Industrial Equipment,
Dalian University of Technology, Dalian 116024, P. R. China)

Abstract: The criical velocity of the nfinite long sandwich shell to moving internal pressure is studied using
sandwich shell theory and elastodynamics theory. Fistly the popagation of axisymmetric free hammonic waves in
the sandwich shell was studied using sandwich shell theory considering the compressibility of core and the trans-
verse shear deformation of core and face sheets. Secondly on the basis of elastodynamics theory, the dsplace-
meri components expanded by Legendre polynomials, aswell as position— dependent elastic constants and der-
sities were introduced into the equations of motion. The critical velocity is the mininun phase velociy on the
desperation relation curve obtained using the two methods. Finally the numerical examples and FE simulations
were executed. Results show that the tow criical velociies agree well with each other, and two desperation rela-
tion curves agree well with each other when wave number £ is relatively small; however two limit phase veloc+
ties approach the shear wave velociies of the face sheet and the core respectively when % limits to infinie. The
two methods are efficient to investigate wave propagation in the sandwich cylindrical shell, when k is relatively

small. The critical velocity predicted by FE simulations agrees well with that predicted by theoretical analysis.

Key words: sandwich cylindrical shell; critical velocity; sandwich shell theory; elastodynamics; Legendre

polynomial



