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Abstract

In this paper, the wave function expansion method is used to analyze the multiple diffraction of
plane P wave by cylindrical core-shell structure with non-ideal interface in half space, and the
analytical solution of dynamic stress concentration factor is obtained. A spring model is used to
simulate the non-ideal interface. By changing the material parameters, spring coefficient and in-
cident angle, the variation of dynamic stress concentration factor at different incident wave fre-
quencies is discussed. The results show that the surface parameters have a significant effect on the
dynamic stress concentration at the interface at the nanometer scale. The dynamic stress concen-
tration factor at the interface is close to that at the ideal interface by increasing the elastic coeffi-
cient of the spring. When the frequency and angle of incident wave are changed, the dynamic
stress concentration factor is obviously different. Using different spring models to simulate the
imperfect interface for different practical problems can make the research results more accurate.
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Figure 1. Multiple diffraction of P wave by cylindrical core-shell
structure with non-ideal interface in half space
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Figure 2. Influence of surface parameter s, on DSCF, when k_,a=0.2 and 6,=0.1
B2 FE#k,a=02, 6, =018, RESH s ¥ DSCF I

DOI: 10.12677/ijm.2020.92006 55 VAEZT T


https://doi.org/10.12677/ijm.2020.92006

HE S

1.2
—-=k=01
/ -~
;0N = —k=0s T
’ \ - k=5 .
1.0 / K / \
- . \—e—k=10
/ . / . \
S .\“
/ l/ \‘ ‘\ / / Y \
. ', - “ \ s ,’/ - \\ \
L 084/ ISR /4 A\l
8 g /I \\ \ / :4 \\ \
3 17 / N SN
064 \'\ ,']’ N
Vd / ‘\ N\ / / \ \
L ~ - .~
04d / v/ \‘
= ~.7 -~
T T T T T T T
-1.0 -0.5 0.0 0.5 1.0
0/n

Figure 3. Influence of spring coefficient k on DSCF, when k_,a=0.2 and 6,6=1.5
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Figure 4. Influence of spring coefficient k on DSCF, when k,a=0.2 and 6,6 =0.1
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