
Finite Element Model Building Procedure of an External Mounting Pod 
for Structural Dynamic Characteristics Analysis of an Aircraft

* * **

Jong-Hak Lee, Gu-Hyun Ryu, Sung-Chul Yang and Dae-Yoon Jung

Key Words : POD( ), Finite Element Model( ), GVT( ), Optimization( ), Mode 

Participation Factor( ), Effective Modal Mass( ), Block Lanczos( ),

Eigenvalue( ), Eigenvector( ), APDL( )

ABSTRACT

In this study, the natural frequencies and mode shape of an external mounting pod were verified 

using the modal analysis and modal testing technique for a pod mounted on an aircraft. The proce-

dure associated with the FEM building of an external mounted pod to predict the dynamic behavior 

of aircraft structures is described. The simplified FEM reflecting the results of the modal testing of a 

pod is built through the optimization, applied to the structural dynamic model of an Aircraft, used to 

verified the stability of vibration and flutter of an aircraft.
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Fig. 1 External mounting pod
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Fig. 2 Finite element modeling procedure
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Table 1 Natural frequency and mode shape

No. Natural Frequency 
[Hz] Mode Shape

1st 75.8 1st Bending (Z-Axis, Global)

2nd 82.1 1st Bending (Y-Axis, Global)

3rd 97.7 Local

4th 106.5 Local

5th 107.8 Local

6th 120.1 Local

7th 122.3 Local

8th 132.7 2nd Bending (Z-Axis, Global)

9th 142.1 2nd Bending (Y-Axis, Global)

Fig. 4 Rigid body mode shape

Fig. 5 Global flexible mode shape
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Fig. 6 Free-Free modal test set-up
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Fig. 7 Y-axis modal test result (Free-Free)

Fig. 8 Z-axis modal test result (Free-Free)
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Fig. 9 Fixed modal test set-up

Fig. 10 Y-axis modal test result (Fixed)

Fig. 11 Z-axis modal test result (Fixed)
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Fig. 12 Sliced pod for calculating mass properties

Fig. 13 Sliced pod for calculating mass properties
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Fig. 14 Optimized FEA result

Table 2 Natural frequency and mode shape

No.
Natural Frequency 

[Hz] Mode Shape
EMA FEA

1st 62.0 61.9 1st Bending (Y-Axis, Global)

2nd 63.0 63.9 1st Bending (Z-Axis, Global)
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