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The accurate solution of dynamic response in finite element 

the transient response can be obtained with a relatively small 
-3

-6 s. The most widely-used 

-

-

We illustrate the solution behaviors below.

Figure 1: Model problem of three degrees of freedom spring 
system k1=107, k2=1, m1=0, m2=1, m3 p=1.2

-

-

-

step used.  As the time step becomes smaller the accuracy 

-

Figure 2: Acceleration of node 2 for various methods

Figure 3: Acceleration of node 2 for various methods (the 
overshoot in the first time step of  the Bathe method could  be 

the first step only).

values need to be chosen. 
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The above observations are demonstrated in the solutions 
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Figure 4: Schematic of the shell-fluid problem considered; results 
shown in Figures 5 - 8

elastic shell fully clamped at its base and a fluid surround-

subsonic potential based fluid elements are used to represent 
the media. The shell structure consists of two parts with 
frictional contact conditions between them. The model is 

-

-

status between the internal parts and the parasitic pressure 
distribution.

-

order to obtain acceptable results.
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Figure 5: Predicted response 
using Newmark method, no 

Figure 6: Predicted response 
using Newmark method with 
Rayleigh damping, with C 
= 0.001
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Figure 9: Antenna model in various rotational positions using 
Bathe Method

-

Figure 10: Predicted transient response of antenna using New-
mark and Bathe Method

NEW

Figure 7: Predicted response 
using Newmark method with 

Figure 8: Predicted response 
using Bathe  
method, no physical damping
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-

-

static problems are also solved.

response in these modes would be automatically suppressed 

that can be represented by the mesh. 

the implicit Bathe scheme [4]. The method automatically sup-

modes that can be spatially resolved. The computational cost 

the impactor. We see that spurious oscillations are present in 

method solution does not show such oscillations.

Figure 11: Tube-crush problem: Noh-Bathe method predicted 
deformations at t = 0.000, 0.010, and 0.015 s

Figure 12: Impactor acceleration-time response for the tube

-
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