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Efficient Strong Coupling Method for Fluid-Structure Interaction Based
on Explicit Method for Structure and Semi-implicit method for Fluid
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This paper describes an efficient strong coupling method for fluid-structure interaction based on
the explicit method for structure and the semi-implicit method for fluid. The solution process of
fluid-structure interation system is divided into that of fluid and structure, which is independent to
each other except data transfer of the fluid-structure interface. Some existing codes with small
modification can be utilized to realize the above two solution processes. Note that the time increment
is restricted by the Courant’s and diffusive number conditions. The method is applied to solve a
loaded cantilever in a flow channel under some conditions. Through the numerical results, character-
istics of the method are compared to those of a strong coupling and a weak coupling method.
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Fig. 2 Foroed vibration of elasticheam in broad flow channel

Fig. 3 Employed mesh model
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Fig. 4 Time history of vertical displacement of elastic bearn at loaded point in
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Fig.5 Time history of vertical displacerment of elastic bearn at Joaded point in
Casel-3for first 0.0012sec
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Table 2 Material properties of fluid

Cascl | Case2 | Case3 | Casod

Mass density (g/cnr) 10 0.1 001 | 0001

Viscosity (g/m-s) 001

)
s on
o

35

W
o

25

O

Displacement (X 10%m
[
o

o
n

o
(=3

093 094 095 0% 097 098 099 1.00

Time (sec)

Fig.6 Comparison of time history of vertical displacement of Joaded point of
elastichody in Case4 between proposed method and staggered method
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